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_ second isp Au. This gives the work done by the 
last ‘at any section, and we may write it 
W=paAu. 
But it is:not the whole of the energy transmitted: we 


ON THE FLOW OF AIR IN A aeeeenie! 
CONICAL TRUNK INTO WHICH IT IS DRIVEN | 
BY A FAN. 

By Dr. OLIver LopcE, 


Tue act of writing a letter—see the correspondence | ake the 
column of this number—in answer to the question of | Per wnit time also, and this is equal to 

“A Miner” about a difficulty which he and others had in| - E \ 

understanding how a specified efficiency for a fan could | Yet again there is another form of energy transmitted by 
be reconcileable with the varying velocity of air in its | the stream of air, viz., its heat energy. If the tempera- 
expanding shoot, interested me in the question, and | ture, reckoned from a point the reciprocal of the co- 
caused me to look back to an article in your issue of | efficient of expansion of the gas below the freezing point 
October 5th with reference to the same subject. Not | of water, that is, 273 Centigrade degrees or 490 Fahr. 
knowing anything special about the subject myself, my | degrees below, if this temperature be called T, and the 


= A x2, 


natural impression had been that I was not the proper | specific heat of the gas referred to water be called c, the | 


person to tackle it, and that it must be really well under- | heat energy transmitted per second is 

stood. But in that article I found such extraordinary | H=MJcT, 

misstatements and evidence of misapprehension of sundry | where, be it noted, ¢ is to be the specific heat at 
things! which I had thought well-known, that it strikes | constant volume, ic., the true specific heat; and not the 
me after all as being not out of place to write an expla- | constant-pressure-specific-heat which takes into account 
natory article on the subject. I need hardly say that I do | the performance of external work as well. 
not guarantee my treatment as free from error, but there | 
are many points in it which are correct, and I shall be | blast, its whole power is the sum of them all, or 
most happy to acknowledge and correct in a future | P=W+E+H 

number anything which after consideration or discussion pAu+4Mu?+JIMcT, . (2) 
may appear to be wrong. ¥ | and this constitutes our second equation. 

To make the problem tractable by simple methods, we Pp is the power transmitted by the blast at any cross 
must begin with a few natural limitations. We must | section, To guard against misconception, I should perbaps 
suppose the pipe to vary its cross section so gently and | explain that by the power of a blast one does not mean 
gradually as not to give rise to violent eddies, such as | the energy dissipated per second. With our limitation no 
must arise whenever there is a sharp edge or a sudden | energy is dissipated. Neither does it mean the work done 
constriction or enlargement. Eddies must occur at the | by the fan; we have not considered the power of the fan 
open mouth of a shaft, and they probably also exist at | a¢ present. The work done in propelling our imaginary 
the narrow end, where the air has not recovered from its | 
entanglement with the fan. 


Sis os: eet @ wyom W'S | partition forward is really done by the hinder air in 

to the truth, these eddies may os et pa gergar o | pushing the front air forward, and by this it is used in 
’ " | 
essence of the problem, their amount may be diminished | 


must take into account the kinetic energy transmitted | 


These three kinds of energy being transmitted by the | 


pushing the air next in front, and so on; the energy is 
by avoiding conditions likely to cause them, and in prac- 


not dissipated—it is handed on. Just as when a rod is 
tice the more they are avoided in the delivery trunk the 
better, for they merely waste energy. 

We must next suppose the friction between the air and 
the walls of the pipe to be insignificant. This is a con- | 
dition desirable but impossible to satisfy in practice; and | 
if anywhere the pipe is throttled, the friction there must | 
be considerable. But ina free and open shaft the fric- | 
tion cannot be very important, and if we neglect it | 
altogether we shall attain the important simplification of | 
having the velocity at all points of a given cross section 
the same, instead of having to take account of the fact 
that it is quickest in the middle and slowest at the sides. 
I say that to neglect friction will serve fora first approxi- 
mation, but it must be taken into account in a second 
approximation, while the subject of eddies might be 
reserved for a third. 

Air transmitted per unit time.--We are going, then, 
to consider the flow of a perfect gas in a smooth pipe 
of gently varying cross section. We shall ultimately 
attend specially to the case of a uniform conical shaft, 
but we need not limit ourselves to any special 
form of pipe to begin with. The gas flows steadily 
forward in regular stream lines, expanding and contract- 
ing, varying in density, in temperature, and in pressure, 
according to the varying sections of its tube. Now, first 
consider how much air passes any given cross section of 
the pipe. Let its velocity here be w, its density or mass 
per unit volume p, and the sectional area of the pipe at this 
place be A. Then we have in every unit of time a 
cylinder of gas, whose volume is A w, passing through the 
——— The mass of this volume of air is A wp. 

this constitutes our first equation, 
M=Awup=constant .... (1) 

I write it as constant, because manifestly whatever crosses 
one section must also cross all others, unless there are 
holes in the side of the pipe through which some of the 
gas can leak; hence M is constant at every section of the 

ipe, and, in fact, is the quantity of air delivered by the 
an per second, 

Energy transmitted per unit time—Next consider the 
power transmitted by the blast of air across any sec- 
tion of the pipe, ze. the work it is doing per second 
in pushing forward whatever is in front of it. Imagine 
an immaterial partition or piston travelling with the 
air, and enlarging and contracting so as always exactly 
to fit the pipe, and be blown along by the wind. The 
pressure urging this partition forward is the pressure of 
the gas at any place, and has an intensity p; the total 
force propelling it is therefore p A. The work done by 
this force will be the force multiplied by a displacement in 
its own direction, and the work ee per unit time will be 
the force multiplied by the distance moved through by the 
partition inasecond. But the distance moved per second 
1s the velocity uv, hence the pressure energy transmitted 








af Bi this point we hold opinions differing from those of Dr. Lodge,— 


| transmitting a thrust or a pull and propelling a body, the 
| power transmitted may be written as the pressure or 
| tension at any section, multiplied by the sectional area 
| and by the velocity with which it is moving. It is highly 
necessary to get quite clear on such a point as this. 

Power of fan.—We have next to consider how much of | 
this total transmission of energy is caused by the fan, and | 
how much simply received from the atmosphere. In asking | 
this question, we have practically solved the problem and 
cleared the path of one difficulty. Only in case the fan is | 
acting as a pump, driving air from a place where its | 
pressure is nearly zero into the atmosphere, is the whole 
power of the blast given to it by the fan. In that case 
the P we have calculated will mean the effective horse- 
power of the fan. But in ordinary cases the total 
difference of pressure between the place into which the 
air is driven and the place out of which it is taken is quite 
small, and it is this small difference of pressure that has to 
be overcome by the fan. 

Through a pipe of no friction an infinitesimal force can | 
maintain a considerable blast. Through an actual pipe a | 
finite power is necessary, its amount depending on the | 
size and other circumstances of the pipe. Practically the 
air is being propelled from one place or chamber at lower | 
pressure into another at higher pressure, and the work the | 
fan has to do is thus to pump air up-hill against this | 
difference of pressure. 

Let the power of the blast issuing from the fan at any 
section of its shoot be denoted by P,, and let Py denote 
the same thing for some section of the ingoing shoot, that 
is the energy communicated per second to the ingoing air 
from the chamber out of which it is being pumped, then 
the work done per second by the fan is simply the gain 
of energy—the excess of one of these quantities over the 
other. The quantities themselves being already calcu- 
lated and expressed in equation (2); appropriate suffixes 
being supplied to A, u, T, and p. 

Writing for the power of the fan the symbol F, we 
have therefore 

F=P, -—P, (3) 


This constitutes our third equation. 


Deductions.—Now, let us see what we get by combining 
these equations together, utilising also our knowledge of 
the properties of gases. 


Combining (1) and (2) we get— 
P=M(2+}u24+JcT] me 
The characteristic equation of gases is 
P 
pT 
Hence, the power of the blast is 
P=M(GT+3u274+J0cT).. 


Now, c +9 





= constant = G, say 


(5) 


(6) 


is what is ordinarily called c’, the specific 





| heat of the gas at constant pressure, the value of which 
| for air is ‘237. So we may write the power as 
P=M(¢cT + }u?). 
Wherefore the power of the fan is 
F=MJc' (T - Ty) +4M(u? - u?) 


6) 
(7) 


| By choosing the sections so as to make exit and entrance 
| the same size, the last term in this equation disappears, 
and in no case is it of very much importance; so the 
| power of the fan is simply proportional to the difference 
| of temperature between places of equal cross section in 
| the ingoing and outgoing shoots; a sufficiently striking 
| result. 
Numerical illustrations—The rise of temperature will 
| have been caused by the churning the air has received 
|in the fan itself. The delivered air will be warmer 
| than the air drawn in, but it cannot be supposed that 
|the temperature all through either shoot is quite 
'constant. In measuring the temperature, thermometers 
| should be inserted at places where the rush is not too 
violent, and where eddies have had a chance of settling 
|down, say at points not far from the mouth of 
| either tube. Ihave no means of knowing what differ- 
|ence of temperature it would be at all reasonable to 
expect, but for the sake of an example, let us suppose the 
difference of temperature between equal sections, one 
on either side of the fan, to be 1 centigrade degree, or 1°8 
Fahrenheit degree. Take the fan as 100-horse power, and 
calculate, by means of equation (7), how much air it is 
P 
eT’ 
= 94:2 foot-pound-weight centigrade 


units. J = 1390, and c = ‘169; so Jc = 235,and Jc’= 
Jc+G = 3294. Hence, putting F = 3,300,000 foot- 
pounds a minute, we get (for the difference of temperature 
assumed), the quantity of air delivered by the 100-horse 

"3,300,000 _ 
fan, M 1 x 3999 
about 125,000 cubic feet. 

If the difference of temperature here assumed is too 
small, this calculated amount of air is too great in the 
same proportion. Thus, for instance, if the difference of 
temperature had been five centigrade degrees instead of 


delivering per minute. The value of G for air being 
‘ 14°5 x 144 
G = 081 x 273 


is 


10,000 Ib. per minute, which is 


| one, the delivery of air would have been only 25,000 cubic 


feet per minute. 
Let us see what the difference of temperature is in 
practice likely to be. Referring back to the original 
query of “A Miner,” in your issue of September 7th, 
page 208, I find that he considers he gets a speed of 88ft. 
a second through an area of 10 square feet. If so, this 
means a delivery of 880 cubic feet a second, o1 4300 lb. 
a minute; hence, if the effective power of the fan is 
80-horse, the difference of temperature between corre- 
sponding points in entrance and exit shafts in his fan 
should be 
80 x 33,000 
329 x 4300 
or about 3:4 deg. Fah. 
Variations of temperature and pressure tn delivery trunk. 
—Adhering for the future to one side of the fan, let us 
investigate what changes of temperature are possible in a 
given shoot. We have to notice that the blast receives 
energy from the fan but from nowhere else, and that, 
excluding friction, it loses no energy as it goes along the 
pipe. Its flow is, in fact, adiabatic as regards energy, 
except when it passes through the fan itself. Hence, 
keeping to one side of the fan only, we must have 
P = constant; 
and therefore, referring back to equation (6’), we get 
gJc T+ 4x? = constant iu 
on one side of the fan. This shows that the temperature 
rises slightly as the violence of the rush diminishes. The ex- 
plicit insertion of gis advisable here, because we have been 
expressing J in gravitation units instead of in absolute mea- 
sure. Hence if « changes from, say, 105ft. a second near the 
throttle, to 33ft. a second near the mouth, the temperature 
will change so as to satisfy the above relation, and 
1p wv —w? _ (105)? — (33)? cabs 
Tl-T Igde $59 x 393 0°47 deg. Cent, 
which means that the throttle is nearly half a degree 
cooler than the mouth, for the assumed change of velocity. 
To find what difference of pressure this corresponds to, 
we can combine the characteristic equation for gases with 
the adiabatic relation—see equation (11) 
p=GpeT 
c 


= 1°86 deg. Cent., 


5 


Bp* 


p= B pe 
where B is some constant. 
Therefore Pp = Be ges « .& 
and so the variation of pressure will be to the whole pres- 
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sure as 3} times the variation of temperature is to the 
whole temperature. The variation of temperature is 
“48 
300° 
“56 per cent., or about 2}in. of water. In other words, the 
pressure at the narrow end of such a delivery trunk is 
2htin. of water less than it is at the wide end. 

In “ A Miner’s” fan-trunk the change of velocity is not 
so great as what is here assumed for the sake of example ; 
the speed is said to change from 88 to 44ft.a second. If 
so, the temperature at the 10 square feet section will be 
"486 deg. Fah. lower than the temperature at the mouth; 
and the pressure at that seetion will be 1'3in. of water 
less than at the mouth. 

This is a point about which a great deal of misappre- 
hension and fog evidently exist, and yet for this misap- 
prehension and fog there is no valid excuse. The point 
is as to how the pressure of the air varies in the parts of 
a pipe of varying section. It often strikes a “ practical 
man” as absurd to deny that the pressure must be greatest 
at the throttles and least in the wide portion of the pipe, 
and yet the very reverse is the truth; provided always 
the motion is free from violent whirling. I should have 
thought this knowledge must by this time have pene- 
trated to the ranks of “practical men,” and to many no 
doubt it has, but evidently not to all. 

An attempt to measure the pressure experimentally 
by inserting pressure-gauge tubes into the shaft is by 
no means so easy as it sounds. If the gauge tube pro- 
trudes at all into the pipe, it necessarily sets up eddies 
by its obstruction; if it face the blast in the slightest 
degree, or if it face at all the other way, most different 
results will be obtained. In any case the rush of air 
past an opening is liable to cause all sorts of disturb- 
ances, and though I do not assert that the measurement 
of pressure cannot be accomplished, I do say that it is 
a much more difficult operation to obtain a correct 
result than one would at first sight imagine. However, 
there is really no more neeil to make experiments on such 
a point as this, than there is to make experiment to ascer- 
tain whether the speed of a bullet decreases or increases 
as it flies through the air; or, given that it decreases, 
whether the tail pressure of the air upon it can be greater 
than the head pressure; or on any other simple conclusion 
deduced by reason from previous knowledge. There is 
often some interest in making an experiment as a verifica- 
tion; but if the result of a given experiment turn out 
discordant with theory, thgre is no doubt that in such 
cases as these it is the experimental method that requires 
first to be rigorously overhauled until the source of the 
discrepancy is found out. 

Well, now let us attack this point of quasi-difficulty. 
Think of a stratum of air flowing through a_ tube. 
Manifestly, if the pressures behind and before it are equal, 
it will be going ata steady pace; if the pressure is greater 
behind than before it, then it will be going quicker and 
quicker; but if the pressure in front is greater than the 
pressure behind, its speed must be slackening. And 
conversely, if the speed of a fluid flowing through a tube 
be constant, the pressure must be uniform; if its speed is 
increasing, it must be urged forward harder than it is 
pressed back; and if it be slackening, the pressure in 
front must be greater than the pressure behind. 

Nothing more than this very simple reasoning is 
necessary to make it plain that at the wide parts of a 
tube, where the rush is at a minimum, the pressure must 
be greatest, and that at the narrow parts where the speed 
is great the pressure must be small. That the pressure zs 
small at constrictions is illustrated, if illustration be 
necessary, by the common spray-producer sold at drug- 
gists’ shops. 

But reasoning will, of course, tell us more than the 
bare fact of the pressure being greater or less; it will tell 
us precisely how much it varies at different sections of a 
tube, and this we have now reckoned. 

Confirmatory calculation.—We have attacked the latter 
portion of the problem by assuming that the total 
power of the blast is necessarily constant, except where 
it is having energy imparted to it by the fan. This 
assumption can hardly be gainsayed, but there is never- 
theless no need to make it—it can be proved. And for 
the sake of confirmation we will proceed to attack the 
po of the flow of air or other gas in a pipe of varying 
pore by another method, and see if we get out the same 
results. 

Let a mass m receive an accession of velocity du ina 
time d ¢, the acceleration must be due to its being acted on 


by a force F, such that F = m du 


dt 
the stream of gas, the mass crossing any section in 


or ‘16 per cent ; so the variation of pressure will be 


Now in the case of 


unit time, or 7) we have already called M; hence, if 
0 


this gain velocity by the amount du, the force acting on 
it must be Mdu. Now the force actually acting on 
each stratum of gas as it passes a particular section 
is the difference of pressure before and behind, or A dp; 
and the result of this difference of pressure is to cause not 
an increase, but a decrease of the velocity as the gas flows 
along an expanding shoot. Hence 

Adp=-Mdu. (10) 
and this constitutes another of our fundamental equations. 
It may be written in various forms ; for instance, oue may 
substitute the value of M from (1) and thus write it— 

dp=-pudu (101) 
and in this form it is likewise directly obvious by con- 
sideration of work and energy, thus: The work done 
during any small displacement, d,is A dp dx; theenergy 
gained by the gas isd (4}°*p Adu), because p A dw is 
the mass of the stratum on which dp acts. Hence, 
equating the two, paying attention to sign—i.e, to 
whether the gas is flowing towards the wide or the nar- 
row end of the pipe—we get (101) direct. 

The only other fact that we shall need to express is the 
fact that no heat is supplied to the gas during its flow ; 
in other words, that its changes in bulk must be adiabatic 
changes. The adiabatic condition is most compactly 





written p v* = constant, where é is the ratio of the two 
elasticities or of the two specific heats, viz., 14 approxi- 
mately, and where v stands for the volume of unit mass of 
the gas. 

Since we have used density above rather than this 
reciprocal quantity “rarity,” we will write the adiabatic 
relation in the form 


(11) 


Combining this with equation (5), we get equation (9), 
which we have already rather prematurely obtained for 
the sake of a numerical example. 

Combining equations (10!) and (11), we arrive without 
difficulty at the following deduced relation :— 


f = constant = B, say 


p’ +3Bu? = constant = C, say . (12) 
This, then, is the law according to which the pressure 
increases as the pipe widens and the velocity decreases. 
It is a curious relation—not a very simple one—but I 
cannot help that. 
Another way of writing it is 


GT+}uw=F (13) 


which shows how the temperature rises as the violence of 
the rush diminishes. 

Comparison with previous results—Now, by assuming 
that P must be constant, we got already equation (8), 
giving a connection between T and w. 

In order that this last equation (13) may come to the 
same thing, it is necessary that 2 J ¢’ = 7 G, 
or that 2 x 3294 =7 x 942, 
which is practically correct, and confirms our previous 
result. 

Referring back to our old expression for power, (6’), we 
can now write it thus— 


P=M{JcT+ 7(¢-e7)} 


-uMe 1... .. (1d 


which is constant. Thus, our previous assumption is 
completely verified. 

Numerical values for the constants. — To perceive 
the full import of the equations we have now ob- 
tained, we had better reckon out numerical values for 
the constants G, B, and C. To do so in British gravi- 
tation units is possible, but troublesome, and one is liable 
to make mistakes; it will be better to use the C.G.S. 
system at once. Taking the pressure as 75 centims. of 
mercury, or one million barads, and the temperature as 
15 deg. C., the density of air is known to be ‘0012 
grammes perc.c. Hence, in C.G.S. units, 


as mee : 
GO ons xs 7 * 
B = 625 x 10-8 
C= 518 
6 

So C _ 899 x 108 
B x 


It may be convenient after all to have these constants in 
British (foot-pound second) gravitation units, so here they 
are approximately : 


B= 0003445 
C = 8-882 
. = 25720. 


We can now determine all we need know about the 
state of air in anyshaft for which the variations of velocity 
are known. 


Numerical example again.—Suppose, for instance, at 
the narrow end the speed of the blast is 105ft. a second, 
and near the mouth is only 33ft.a second ; and suppose 
the pressure and temperature near the mouth is some 
common state of the atmosphere, say 29°3in. of mercury, 
and the temperature, 60 deg. Fah., what will be the pres- 
sure and temperature at the narrow end? 

Interpreting these numbers into C. G. S. units, we get 
wu varying from 1000 to 3160 centim. per second, and 
u* from 10° to 10°. The pressure is 10° barads (dyne 
per square centim.), and the temperature is 15 deg. C. 

To get the difference of temperature between broad and 
narrow end we use (13), and get— 

u* — uw’? 


1 _ T = — 
. 7G 
107 — 10° 9 


= 3095 x 10° ~ 3095 ~ “MC 
or about eight-tenths of a degree Fahrenheit cooler at the 
throttle than at the mouth. 
To calculate the pressure at the narrow end we can use 
equation (12), which gives us— 


: , 
pt + 3% Ba10% + 1° RB 
‘ ‘ 





2 2 107 — 10° 
whence pe 17 - 9x —i08 
= 51°80 — ‘081 = 51°72. 
10° 
And so P= 10055 


or the pressure varies by 55 per cent., that is, by about 
2hin. of water; being 2}in. of water less at the throttle, 
where the speed is 105ft. a second, than it is near the 
mouth, where the speed is 33ft. a second. 


Although the total power of the blast is constant at 
different sections of the delivery shaft, yet its three con- 
stituents, pressure energy, kinetic energy, and heat energy, 
vary among themselves; and it will be instructive to 
calculate the amount of their variations for the already 
assumed special case, viz., when the speed near the throttle 
is 105ft. a second, and near the mouth is 33ft. a second. 
First, the kinetic energy changes from } M wu? to} Mw?; 
and to calculate M we must know the size of the orifice 
where the velocity is 33ft. a second. Let it be 55 square 





feet, or 50,000 square centimetres, then the value of M is 
M = 3 x 10° x 10% x ‘0012 = 6 x 104 
mes per second, so the change in kinetic energy 
between throttle and mouth is 
E -— E! = 3 x 104 (1077 — 10°) = 27 x 10?° ergs per 
second = sf x 10" 
7°46 x 10° 
or a loss of kinetic energy equal to 36-horse power in 
passing from the throttle to the mouth. But, at the same 
time, there is a gain in heat energy, and the gain is 
H! - H=JMc(T! - T) 
= 42 x 10° x 6 x 10* x ‘169 x ‘443 
= 19 x 10!° ergs per second 
_ 190 
7°46 
This gain nearly compensates for the loss of kinetic 
energy, but not quite; it leaves a deficit balance of 
11-horse, which must be made up by the gain of pressure 
energy. We can just reckon up if this comes out right. 
Call pressure energy W; then 


Wi -W= m(?, -?)=MGcr -T) 


= 6 x 104 x 2°893 x 10° x “443 
= 7°73 x 10!° ergs per second 
= 10°4-horse power. 

Hence all our methods of calculation arrive at the same 
results, with very slight {discrepancies owing to differences 
in the numerical data used. On the whole, I think I am 
justified in considering my calculations correct, and pub- 
ishing them without further hesitation. 

OxiveR J. Lovee. 

Liverpool, December 30th, 1888. 


= 36°3 horse-power. 


= 25°4-horse power. 








THE TRURO ROCK DRILL. 





THE engraving below is a section of a new percussive drill, 
in which the chief feature of novelty is the valve motion ; 
tappets, levers, and other wearing parts are not used, but 
the valve is actuated by the pressure fluid which gives motion 
to the main or drill piston. 

The valve casing is a small cylinder in one piece with that of 
the drill piston, and the movement of the small piston in this 
cylinder controls the admission and exhaust of the pressure fluid 
alternately to each end of the drill piston. The piston valve in 
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THE TRURO ROCK DRILL. 


its turn is actuated by the drill piston, uncovering alternately a 
small port or passage at each end of the valve cylinder, thus ad 
mitting the pressure fluid, the recess in the drill piston alter- 
nately receiving the exhaust from these ports. 

A feature of this valve is the difference between the area of 
the top and bottom. Owing to this difference there is propor- 
tionately more total pressure to force it up, and less resistance 
due to the smaller quantity of exhaust to be forced out through 
the small portways to the atmosphere. The result of this is 
that the valve is moved over very sharply, admitting fluid 
pressure to the top of the drill piston, and arresting its upward 
motion so suddenly that no rubber or other buffer is necessary. 

The action of the valve on the down stroke is as follows :— 
When the small port to the top of the piston valve cylinder is 
uncovered, fluid pressure forces the valve down ; but as the top 
area of the piston is less than the bottom, there is propor- 
tionately less total pressure to force the valve down, and 
more resistance due to the larger quantity of exhaust to be 
forced out through the small portway to the atmosphere. The 
result of this is that the valve moves over comparatively 
slowly, and consequently the drill piston delivers a blow corre- 
sponding to its full momentum and to the full pressure behind 
it, before the fluid pressure acts on the underside of the 
drill piston to raise it in position for another stroke. — : 

A small pressure chamber at the bottom of the main cylinder 
prevents the possibility of contact between the piston and the 
bottom of the cylinder. The mechanism for turning and 
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CARRIAGE HEATING APPARATUS, CALEDONIAN 


MR, 


D. DRUMMOND, ST. ROLLOX, GLASGOW, ENGINEER. 
(For description see page 14.) 
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feeding the drill being somewhat similar to other types of 
machine, need not be specially referred to, except to say that 
the details are of the simplest form. The drill is thus very 
simple, and we are informed that Messrs. John Freeman and 
Sons state that they ‘‘have bored 8jin. of a 1jin. hole in one 
minute. The average time for boring a hole 5ft. Sin. deep, 
l1gin. diameter, including shifting and changing drill bit, has 
been about thirty minutes. On twelve month’s average we 
find a drill will bore 70ft. per day of lin. hole with a 
pressure of about 50 lb. per square inch. We do our drilling 
by these machines, including percentage on first cost, wear and 
tear, and working expenses (which cover sharpening bits), at 
one-third the cost of hand labour.”’ 

The drill is the invention of Mr. Donald, and is manufactured 
by Messrs. T. B. Jordan and Son, London, and Messrs, Jordan 
and Dingey, Truro. 








THE INGHAM GAS PRODUCER. 





Ws illustrate this week, on page 18, a system of gas firing for 
heating purposes in shipbuilding, boiler-making, and other esta- 
blishments. The arrangement has been designed by Mr. 
W. P. Ingham, engineer, of Middlesbrough, and is in practical 
use, showing a result as regards economy and efficiency which 
the old methods of coal firing cannot approach. It consists of 
a gas producer with a furnace attached, the construction of 
the furnace being in this case suitable for use in a ship- 
building yard, for heating plates as well as long angles and 

. The gas producer, shown to an enlarged scale in 
section, is circular in form and encased with iron, the chamber D 
for containing the fuel being also circular in plan and conical 
vertically. Across the lower part of this chamber stretches a 
hollow bridge C, underneath which is a longitudinal slit com- 
municating with a channel E below, and into this channel the air 
for partial combustion is introduced by means of a steam jet. 
On each side of the hollow bridge is a door B, used for cleaning-out 
purposes, the principal feature of construction being that when 
both doors are open an iron bar can be thrust entirely through 
the charge, in at one door, under the bridge, and out at the other 
door. This gives great facility for breaking up any clinkers 
which may have formed, and cleaning away the burnt-out débris, 
In this operation some of the smaller ashes will fall into the 
channel below, and these are removed from time to time by 





raking out through a small door, provided at one end of the | for shutting off the supply of gas whenever any reason for 
channel. The gas-furming chamber is fed with fuel on the ordi- | doing so may occur. There is also a vertical pipe G fitted witha 


nary bell-and-hopper system, and the gas passes through an 


t 











SECTION OF PRODUCER. 


opening A in the side of the chamber, and is conducted to any 
distance along culverts or brick-lined tubes to the point where 
it has to be utilised, but each producer is furnished with a valve 


| 


smaller valve H for blowing off any gas which may not be required, 
and when such escaping gas is ignited it forms a convenient 
method of illumination at night. The heating furnace, as will 


| be seen, consists of a long narrow chamber widened out at one 





It is thus adapted 


end, and each end is provided with a door. 
The 


for heating both plates and angles at the same time. 


| general construction is on the regenerative system, which is 


undoubtedly the best, both for quick and effective heating and 
for economy in the consumption of fuel. At each end of the 
long heating chamber, and at each side, are a series of openings 
which lead to and from the regenerative chambers. These 
chambers are four in number, the upper for air and the lower 
for gas, so that while one couple is being brought up to a high 
temperature by the waste products of combustion, the other 
couple is delivering hot air- and gas, which enter the furnace 
chamber on opposite sides, meet together, and then traverse the 
hearth of the furnace, to escape at the openings situated at the 
other end. The action is of course alternate, as will be well 
understood, and this action is effected by means of the usual 
two sets of reversing valves. In the plan will be noticed two 
gas producers, one or both of which may be used, according to 
circumstances. The gas from these is conducted through the 
first set of valves while the air traverses the other set, and the 
central flue shown in vertical section is the escape to the 
chimney. It is perhaps unnecessary to describe in further 
detail what is essentially a Siemens furnace, the principle of 
which is now so well known; but it will be seen from the illus- 
tration that the general arrangement differs considerably, 
in the present case, from the ordinary construction in order to 
adapt it to a particular purpose to which it has not been 
hitherto commonly applied. We are assured by those who have 
put the system in practice, that one such gas furnace does the 
work of several coal-fired furnaces, and that it does it with 
more economy of fuel and less waste of iron. A large number 
of Ingham gas producers are at work at various purposes, par- 
ticularly in connection with the manufacture of steel, and are 
giving most satisfactory results. 





GOVERNORS.—We should have stated that the governor shown 
by Messrs, Clayton and Shuttleworth at the Smithfield Club Show, 
and illustrated in our last impression, is the joint invention of 
Messrs. Tyrrell and Deeds. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opini 
Correspondents. ] 


A FAN PROBLEM, 


Srr,—I am by no means sure that I am able to help “ A Miner” 
towards the comprehension of his fan problem, as he puts it again 
in your last issue, page 516, unless he has hold of some entirely 
erroneous way of estimating its horse-power. I know so absolutely 
nothing about fans, or of any literature on the subject, that I_ may 
very likely be guilty of blundering over simple technical points. 
On the face of it, however, I should say that any doctrine or prac- 
tice which makes out that 60-horse power, or even 6-horse power, is 
lost in a few feet of chimney is ipso facto condemned. So my letter 
this week must resolve itself principally into two questions, with 
the object of getting more to the bottom of what the problem 
really is. First: How does ‘‘ A Miner” measure the power of his 
fan, and what makes him think it so different at different sections 
of the shoot?) Second: What makes him fancy that the pressure 
does not increase towards the wider end? How can the velocity of 
arush slacken down unless it meet with a head pressure greater 
than its tail pressure ? 

If asked to make an investigation into the rapid flow of air with- 
out eddies or important friction in a pipe of varying section, on 
general principles and with no previous knowledge, I should pro- 
ceed as follows :—Let A be the sectional area of the pipe at any 
place ; let w be the velocity, p the density, and » the pressure 
of the air at that same place. Then the power will be H.P. 
= f Aud p; the mass of air transmitted per second will be M = A x p, 


and will be constant for all sections. Equating change of 
momentum to impulse, or work to gain of energy, we get also 
Adp=-—-—Mdu, ordp pudu. And since the expansion of 





of our 


the gas is adiabatic, we have the further condition pd p + l-4pdp | 


= 0. The total power transmitted by the blast across any section 
is, I suppose, p A uw; and is reasonably constant for different sec- 
tions, though by no means quite constant. The quantity of air 
delivered by the fan per second is M = A wp, and this quantity 
crosses every section simultaneously. There is also the charac- 
teristic equation of gases to determine the temperature at every 
place p =G pT. 

These five equations ought to solve the problem for a pipe of 
any specified shape, with circumstances given for some one section 
of it. A slight peddling with symbols will easily extract from this 
theory all about a conical shoot under the limitations specified. 
But inasmuch as problems of this sort must have been often 
treated before, I would not be understood as publishing this for 
any other reason than to see whether I have got hold of the right 
problem or whether I have perpetrated some absurd blunder. 

Liverpool, Dec. 22nd. OLIVER J. LODGE. 

P.S.—Since this did not appear last week, I may as well cail 
attention to an article which I have now written on the subject, 
and which will probably appear in some other column of this issue. 





SHIPPERS AND SHIPOWNERS, 


Srr,—During wanderings in the East during the past twelve 
months, I have been much struck by the frequency with which 
machinery and hardware from England arrives abroad in a more 
or less damaged state, comparing unfavourably in this respect with 
the better packed goods of America, Germany, and France, and 
thereby assisting their competition with us. The primary cause, 
no doubt, is the extreme brutality with which goods are treated on 
board of British steamers—the ship’s interests alone are studied, 
and not the shipper’s. A bill of lading is a document of which the 
meaning is that, on B.’s paying so much, A.’s ship will convey B.’s 
goods to their destination, always provided she finds it convenient 
to go there, and that she will deliver them in such condition as 
they may happen to be in. Shipowners are a powerful and united 
body—shippers, though powerful, are not united; and, conse- 
quently, the shipowner treats cargo in a manner which no common 
carrier by land can do with aw I have recently seen a cargo 
of large cast iron water pipes delivered, of which 55 per cent. were 
fractured, and on complaint being made of manifest bad stowage, 
the captain and owners simply produced the bill of lading stating 
“no responsibility for castings.” A short time since I saw a bed- 
plate casting of a massive description, of which one corner, 22in. 
in section, had been sheared right off by some heavy weight being 
allowed to fall on it. The fracture was fresh, and showed not a 
sign of oxidisation, and had clearly been done within the previous 
few hours, during the discharge of the ship, but the captain swore 
it had taken place three or four weeks before, in a gale off Ceylon, 
when some cargo had shifted, although it was obvious that in the 
steamy, hot climate of the Indian Ocean oxidisation would have set 
in at once. However, he extended a protest at the consulate, and 
went off scot free. This is a favourite device of skippers whose 
cargo has got damaged through bad stowage or other causes. As 
they are certain to have had some bad weather between England 
and the East, they are always able to “extend a protest,” as it is 
called, and so relieve themselves and their owners at the shipper’s 
expense. 

Again, I saw the drum of a large winch smashed into smithereens 
by some violent usage; but no redress was afforded, on the ground 
that it had been shipped “ unprotected,” although it is so well 
known that heavy castings require no packing and are perfectly 
safe under all fair usage. 

I might multiply instance upon instance of the simply shameful 
manner in which valuable goods are destroyed with impunity 
under British shipping laws, but my object is rather to point out 
that the packing of machinery is often very inadequate, especially 
when it is known how severe is the treatment on board ship. 
French and German goods are much better packed, and everything 
is clearly and well marked for erection abroad; instructions for 
erection and working are usually given also. The English maker 
leaves the ultimate buyer abroad to his own devices as regards this. 
American packing is admirable also; bright surfaces are protected 
by paint or grease, and delicate parts come in tin-lined cases, 
Quite fragile castings, such as large stoves, are delivered in per- 
fect safety, owing to the admirable packing. On the other hand, 
our manufacturers, instead of employing competent packers and 
giving them careful superintendence, turn over beautifully-finished 
machinery to rough joiners, who lump things anyhow into a box 
and leave them to dance a jig all the way. Instead of the heavy 
espe being properly chocked or partitioned off, they are often 
eft quite free in a case by no means full to play the mischief with 
everything else. Only last week I saw some machinery of which 
certainly three-fifths was destroyed from this cause. 

As the old saw has it, ‘‘ Fas est ab hostis doceri.” But it is better 
to learn from an enemy than not at all; and unless we do learn to 
pack and deliver our goods better and to study the tastes and 
requirements of our customers more, we shall certainly see a lot 
of our business pass into the hands of rivals who profit by our 
mistakes, EN VEDETTE. 

Japan, November, 1888, 


FREE TRADE ¥. FAIR TRADE FOR THE JUVENILES, 


Srr,—Some time back you were good enough to insert a letter 
written by me, giving a few phases of the law in Holland ; within a 
day or so after its appearance in your columns, two at least of the 
leading London daily morning newspapers, in reviewing our fiscal 
system, derided the idea of our being guided by anything done in 
so insignificant a country as Holland. At this season of the year 
I should be glad if you would again permit me to draw your readers’ 
attention to another phase of the law—the Fair Trade law in Hol- 
land. Following upon an extensive inquiry by aspecial commission, 
the Dutch Government has introduced into the Legislature a Bill 
which provides that no children under the age of thirteen be em- 








“ee sg in factories or workshops, This may appear rather inter- 
ering with the liberty of the people from a ‘‘ Free Trader's” point 
of view; but may I be pardoned for looking at it as a necessary 
interference, and in our own land of England, one that all should 
rejoice in seeing, and carried to even a greater extent than is done 
in Holland. Who that has ever been in the Black Country and seen 
the poor miserable little infants—puny for their years—working at 
the smaller classes of ironmongery, Xc., but has—unless altogether 
hardened by the greed of gain or other selfish motive—regretted 
from the bottom of his heart that such things were permissible in 
England? I am aware that these little mites are not brought 
prominently forward, but go into the homes where the father is 
master, the mother forewoman, and the children operatives ; 
and such sights may be seen of juvenile labour as are a disgrace to 
any country calling itself civilised. The same class of thing may be 
seen in the East, and for all I know to the contrary, in other parts 
of London. To the various classes of trades in which they are em- 
ployed I need bardly refer, as all know who have taken any 
interest in the welfare of their fellow countrymen in no matter how 
small degree, that these things are so. 

In conclusion, Sir, on behalf of the labouring children of England, 
I request your valuable assistance in trying to obtain for them 
Fair Trade ere their little bodies, souls, and minds be lost for ever. 

Liverpool, December 31st. G, FREDK. RANSOME. 





TECHNICAL EDUCATION, 


Str,—May I ask you to publish and invite criticism on the 
enclosed Bill which has been read a first time in the Kensington 
Parliament! It is put forward as not antagonistic to, but rather 
as including—see clause 8—the academic sch of technical 
education with which we are familiar. I write as one who was at 
a primary school, who has worked at the bench, who has great 
reason to be grateful to the Science and Art Department, who has 
been a master at a public school, a manager of works, and an 
employer of labour. JOHN Perry, M.E., D.Sc., F.LR.S, 

10, Penywern-road, South Vice Pres, of Council, Kens. Parl. 

Kensington, S.W., December 28th. 


A BILL FOR TECHNICAL INDUSTRIAL EDUCATION. 
PREAMBLE. 


Whereas, it is expedient to make provision for Technical Industrial 

Education in England and Wales :— 
Be it therefore enacted, &c. 

1. This Bill may be cited as the Technical Education Bill, 188, and 
shall not extend to Scotland or Ireland. 

2. ‘“‘ Apprentice” means any boy of less than 18, or any girl of less 
than 17 years of age employed, whether under Indentures or not, in any 

lace which, under the Factories or Workshops’ Acts, is denominated a 

actory or Workshop, or in any Warehouse, Shop, Office, or other place 
of business, or for wages, or other remuneration, in any place of employ- 
ment. But Apprentice so defined shall not include any menial or 
domestic servant. ‘‘ Master” means the Employer of any Apprentice as 
hereinbefore defined. 

‘** School Authority” means the School Board exercising jurisdiction in 
the District in which the place of employment is situated, or any elected 
body which may take over the powers of such School Board ; and in 
places where there is no School Board, it means the County or Borough 
Council under the Local Government Act, 1888, or the Municipal 
Corporations’ Acts. 

“ Technical Education ” isan Education in the Scientific and Artistic 
principles which govern the ordinary operations in any industry. 

“Technical School” means a place for Technical Education, whether 
established and maintained 

a. By the School Authority, and open to all Apprentices ; 

B. By voluntary effort, and open to the Apprentices of more than 
one Master ; 

c. Or by a Master for his own Apprentices. 





Wee pore means the Inspector of Factories in whose District the 
place of employment is situated, or if there be no such Inspector, then 
the School Visitor for such District. 


8. The Education Department shall forthwith and from time to time 
prescribe regulations in conformity with the rules for the time being of 
the Science and Art Department in the subjects in respect of which 
Parliamentary Grants are made by the Science and Art Department, 
for the formation and instruction of classes of elementary school 
children who have passed the Fourth Standard, and thereupon the 
School Authority may form such Science and Art classes, and provide 
such instruction accordingly, and earn such grants, and may assign such 

ts to the Teachers of such classes, or may otherwise provide for their 
remuneration. 

4. Every Master shall eee! each of his Apprentices with Technical 
Education at a Technical School. 

5. Every Apprentice shall devote at least two hours a day, five days in 
the week, during working hours, to study at a Technical School. 

6. The School Authority shall annually in January prescribe the time 
for such study, having regard to the usual working hours in places of 
employment in their District, and shall publish a Table of the times so 

rescribed. A printed copy of such Table shall be conspicuously exhi- 

ited by the Master in every such place of employment in such positions 
for such times and in such type and form as the School Authority shall 

rescribe. 
” 7. The School Authority shall have power to establish and mainiain 
such Technical Schools as may be necessary to accommodate and provide 
Technical Education for all Apprentices in their District whose Masters 
do not otherwise efficiently provide for the Technical Education of their 
Apprentices. The Master of each Apprentice shall pay the prescribed 
fees for his tuition at such Schools. 

8. The Technical Schools established and maintained by the School 
Authority may provide Technical Education for persons other than 
Apprentices. 

9. The course of studies at such Schools, and fees payable for the same, 
shall be prescribed from time to time by the School Authority, subject 
to the sanction of the Education Department. 

10. The Inspector shall inform himself as to the sufficiency of the 
Technical Education given to Apprentices in his District, and report 
thereon to the School Authority and the Education Department at such 
times and in such manner as they shall respectively prescribe. 

The duties, powers, and penalties relating to the office of Inspector, 
specified in the Factory and Workshop Act, 1878, shall be applicable to 
any Inspector under this Act, and to any place of employment within the 
provisions hereof. 

The Inspectors shall be paid by the School Authority such remunera- 
tion for their services under this Act as the Education Department shall 
approve. 

11. All offences under this Act shall be prosecuted, and all fines under 
this Act shall be recovered on summary conviction before a Court of 
Summary Jurisdiction in manner provided by the Summary Jurisdiction 
Acts. 

The provisions of the Factory and Workshops’ Act, 1878, and the Acts 
amending the same as to legal proceedings and appeals, shall be deemed 
to be incorporated in, and made applicable to, this Act. 

The punishment for any offence under this Act shall be a fine not 
exceeding £5. 

12. The expenses of carrying this Act into execution shall be defrayed 
by the School Authority, who shall have power to provide for such 
expenditure by moneys raised, precepts issued, or rates levied under 
their powers. Separate Statements of such expenditure shall be furnished 
annually to the Education Department. 





FORCED DRAUGHT. 


Sir,—We are not much given to newspaper writing, but havin, 
read the letters in your recent numbers from Mr. Howden an 
‘*Didymus ” about forced draught, we feel personally interested, 
and would like to set your readers clear about the vessels A. and B., 
which are the City of Edinburgh and the City of Venice, the 
engines of the first-named steamer being converted by us from 
compound to triple expansion. We are by no means against 
forced draught—Mr. Howden’s system—-or any improvements in 
engineering science, but we wish to explain the exact difference in 
the two steamers. The City of Edinburgh, built by Messrs. Connell, 
and engined by us in 1875, is a very much fuller model and more 
difficult to propel than the City of Venice, a much finer model 
built by Messrs. Barclay, Curle, and Co,; so the steamers are not 
sisters. Further, when Messrs. Smith decided on repairs to the 
City of Edinburgh, it was simply new boilers for 751b. pressure. 
Although we advocated the conversion of the engines to tri-com- 
pound, this had not found favour with them ; we suggested to try 
125 lb., with cylinders 30in., 44in., 73in., but it was not till the new 
75 lb, boilers were well advanced that they decided to go to 150 Ib, 





and convert the engines. We suggested then that the high-pressure 
cylinder be reduced to 26}in. or 27in., but they were not disposed 
to this. All your readers will know that this cylinder at 30in. is 
out of proportion, and if it had been 264in. a very considerable 
reduction in coals would have resulted. Possibly we may ask 
Messrs. Smith to put a liner in this cylinder—it might soon save its 
cost. Further, the City of Edinburgh has more boiler power than 
there is any need for, having twelve furnaces, where eight would 
have been enough. We are very pleased to see Messrs, Smith’s 
steamers do well, whether we engine them or not, but we feel it is 
necessary all the facts should be known, 
Glasgow, Dec. 31st. JOHN AND JAMES THOMSON, 





FIRE BOATS, 


Stk,—In THE ENGINEER of the 21st instant an extract appeared 
from a paper read by Mr. William Cowles, of New York, with 
reference to floating steam fire engines, in which he states that, 
‘as far as his knowledge goes, it was in the year 1885 that the 
first floating fire engine, self-propelling and of high power, was 
designed and built, this being the Seth Low,” for the Brooklyn 
Fire Department. 

For the information of your readers, we think it right to state 
that in the year 1855 we supplied to the London Fire Brigade a 
complete self-propelling steam floating fire engine, the vessel being 
105ft. long, l4ft. Gin. beam, 7ft. depth, and with a draught of 4ft. 
The fire engine delivers 1100 gallons per minute at high pressure, 
and the boat has a speed of 10 knots, This is a good specimen of 
what we did thirty years ago, and is at the present time in regular 
use, 

The second type we give is the Hooghly, supplied by us to 
the Council of India, for use at Calcutta on the river of which she 
bears the name. She was built in 1865, is 120ft. long, 16ft. beam, 
has a depth of 8ft. and a draught of 4ft. 6in.; her speed on the 
measured mile was 13 knots, and she delivered 2000 gallons per 
minute, and at her official test worked six lin. jets. 

The third type is a smaller boat than the above, and such as we 
have lately supplied to Rio de Janeiro and to Bristol; the length 
is 51ft., beam 11ft., depth 6ft., draught 3ft., speed 10 knots, gallons 
delivered per minute 1100, The boiler is of our quick-steaming 
type, steam of 1001b. having been raised in 8 min. 52sec., this 
being good time for a large boiler of this description. An engine 
of this class for the port of Buenos Ayres, but of increased 

wer and dimensions, was illustrated and fully described in THE 

ONGINEER of 3lst August last, this being the Presidente Juarez 
Celmen, named after the President of the Argentine Republic. 

There are other floating steam fire engines which we could 
enumerate of various descriptions. One type we may mention, of 
which we have lately supplied four to the Metropolitan Fire 
Brigade, in accordance with the requirements of the chief officer, 
Captain Shaw. These are placed on barges 60ft. long by l4ft. 
wide by 3ft. 6in. deep, and drawing only 18in. of water, the pumps 
delivering 1100 gallons per minute. They are not self-propelling, 
but are kept particularly light for shallow water, and are tugged 
into position by independent boats. 

The above will show that floating fire engines, self-propelling and 
of high speed and power, have been made thirty years previous to 
the date given in the account by Mr. Cowles as the hmit of his 
knowledge. The paper is interesting, but the draught in all 
the American fire boats ranging from 7ft. 6in. to 9ft. Yin, would 
give a designer considerable latitude as to the boiler and engine to 
be used in a fire boat, as would also the prices given in the 
comparative table as paid for these respective fire boats. 

London, December 31st. SHAND, Mason, AND Co, 








Sm F, BraMwe_i.—Sir Frederick Bramwell, upon whom her 
Majesty has bestowed a baronetcy, was the youngest son of the 
late Mr. George Bramwell, banker, and was born in 1818. In 1856 
he was elected an Associate of the Institution of Civil Engineers, 
and was President of that body in the year 1884-85, having at an 
earlier period been also President of the Institution of Mechanical 
Engineers. He was Assessor of the Committee which inquired into 
the explosion on board her Majesty's ship Thunderer, and has since 
served on several Government Committees. He was elected a 
Fellow of the Royal Society in 1873, and in 1886 received the 
honorary degree a D.C.L. from Oxford University. Sir F. Bram- 
well was Chairman of the Executive Council of the Inventions 
Exhibition, and has for some time been Chairman of the City and 
Guilds of London Institute. The honour of knighthood was 
conferred upon him eight years ago for his services in promoting 
technical education. 


DeEaTH OF Mr. J, J. COLEMAN,—We regret to have to announce 
the death of Mr. Coleman, F.R.S.E., the inventor of a well-known 
dry air refrigerator, who died at Bearsden, near Dumbarton, at the 
early age of fifty. He was the son of a Lincolnshire chemist and 
druggist, was left fatherless when about ten years of age, and sub- 
sequently became connected with a similar business in the town of 
Halifax. He was of studious habits and of a scientific turn of 
mind, and attended the classes of the Mechanics’ Institute of that 
town, where he gained high distinction. When only twenty-two 
years of age he communicated two papers to the Chemistry Section 
of the Oxford meeting of the British Association, 1860. He was 
subsequently teacher of science at three educational institutions, 
one of which was the Training College at Chester, the — of 
which was then the Rev. Dr. Rigg. About that time Dr. James 
Young, the father of the paraffin industry, brought out his invention 
of the manufacture of mineral oil. When a rich bituminous 
mineral, known as curly cannel, was discovered in Flintshire, and 
only a short distance from Chester, Mr. Coleman was tempted to 
erect and manage works for the manufacture of mineral oils. His 
reputation as a skilled chemist and general scientific expert 
induced the directors of Young's Paraffin and Mineral Oil 
Company, Glasgow, to offer him the post of manager of 
their works, which he accepted. In that capacity he carried 
out experimental investigations for the utilisation of so-called 
waste products, and was able to show that the uncon- 
densed gases produced in the distillation of the bituminous 
shale were capable of yielding, when subjected to great 
pressure and at a low temperature, highly volatile liquid hydro- 
carbons, having great solvent powers on various substances, and 
serviceable in producing illuminating gas where ordinary coal gas 
was not obtainable. In dealing with the uncondensed hydrocarbon 
gases from the shale retorts, he invented a machine developing the 
required low temperature and great mechanical compression. 
This invention introduced him to Sir William Thompson, and led 
to his being consulted by Mr. James Bell, the well-known ship- 
owner and importer of fresh meat from the United States. Mr. 
Coleman, in order that he might devote his individual attention to 
the solution of the great problem of mechanical refrigeration, left 
the service of Young’s Paraffine Company, and soon succeeded 
in solving it. Some ten years ago his first machine was 
made, and soon after a large number of vessels of the Anchor 
and other lines were fitted with the Bell-Coleman dry air 
mechanical refrigerator, the demand for which became very great 
owing to its undoubted importance for the importation of fresh 
meat. About four years ago Messrs. Haslam and Co., Derby, 
bought up the Bell-Coleman patent rights, and Mr. Coleman, 
having made a moderate competency, retired from active business, 
and erected at Bearsden, where he took up bis permanent resi- 
dence, a large laboratory. It was his intention to carry on original 
experimental research in chemical and + gaa science, and as 
long as his frail health permitted him he did some excellent work, 
and it may well be said of him that he crowded enough scientific 
work into the short span of his life to insure his name a lasting 
record in the annals of science. 
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CARRIAGE HEATING APPARATUS CALEDONIAN RAILWAY. 


MR, D. DRUMMOND, ST, ROLLOX, GLASGOW, ENGINEER. 


(For description see page 14.) 
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THE TOP OF THE EIFFEL 
TOWER. 


TuE top or “crown” of the Eiffel 
Tower of 300 metres, or 984ft., is 
represented in the accompanying 
engraving, which, to a considerable 
extent, explains itself. The lowest 
platform therein represented is the 
third one from the surface of the 
ground, and is 276°13 metres above 
the bottom of the four feet of the 
Tower ; this platform includes the 
balcony of square form, measuring 
17°50 metres on each side. The out- 
side promenade will be of glass plates 
in movable frames. In the centre 
of the platform, on a surface 
10°50 metres square, will be a kind of 
cabin, divided into laboratories for 
experiments and places for observa- 
tion. Above this set of cabinets will 
be another set divided into little 
apartments. 

The highest platform of the Tower, 
which will be 293 metres above the 
ground, is accessible by a little spiral 
staircase with an iron-plated newel. 
The diameter of this platform is 
5°5 metres; it has four trellis sup- 
ports of curved form situated at the 
diagonals of the rectangles formed by 
the main supports of the Tower. 

The summit of the Tower consists 
of a lantern 7 metres high, which will 
contain an optical system the same as 
that of a lighthouse of the first-class. 
The diameter of the lantern will 
be 3°5 metres, with a path round it. 
The light will be a fixed one, but 
means will be provided to enable it 
to project rays of blue, red, and other 
colours. In addition, two optical 
projectors will be provided, giving the 
power of illuminating at will the 
principal monuments of Paris or 
points of interest in the neighbour- 
hood of the city. 

The question of the possible use of 
the Eiffel Tower for scientific purposes 
has been often raised, and as yet we 
have seen no authoritative document 
on that head signed by any scientific 
man or endorsed by any learned 
society, but scientific utility is possi- 
bly a secondary object in its con- 
struction ; the Tower will be such a 
curiosity in itself as to powerfully 
help to draw many visitors to Paris 
during the Exhibition. On the first 
of this month, a book on the Eiffel 
Tower, by M. Max de Nansouty, 
engineer, was published in Paris, and 
the author gives the names of several 
leading French men of science who 
have expressed “ approbation ;” but 
approbation of what, is not quite dis- 
tinetly stated. The author then sug- 
gests that the Tower may prove use- 
ful for strategical observations in 
case of war, as the movements of 
the enemy can be watched when 
sixty kilometres or more away, as far 
as the most powerful forts for the 
defence of Paris. If Paris should be 
surrounded, signals could be flashed 
from the top of the Tower to friends 
outside the lines of the enemy, and 
secret messages given to them opti- 
cally by a cryptographic method. 
Possibly, says our author, the enemy 
might fire howitzers at the Tower, 
although he would have difficulty in 
bringing them to bear, despite the 
progress of modern artillery, but 
then each projectile would have no 
more effect on the Tower than a little 
grain of lead thrown against the web 
of a spider—some bars of iron will be 
broken and quickly repaired, and that 
will be all. 

The foregoing cheerful ideas of M. 
de Nansouty are suggestive of an 
anecdote about the Duke of Welling- 
ton. The latter was said to hate 
being pestered by inventors, but, 
nevertheless, one wormed his way 
into the Duke’s presence, while he 
was busy writing, and said that he 
had invented and brought with him 
a suit of armour which was ball-proof. 
“Put it on,” said the Duke, as he 
resumed his writing. When the 
inventor had donned his armour the 
Duke instructed an officer in the 
room to order a file of soldiers into 
the courtyard, and, said he, “ Tell 
them to load with ball.” He once 
more resumed his writing, and when 
he looked up again the inventor had 
disappeared, armour and all. If ever 
an enemy should be firing with heavy 
guns at the Eiffel Tower, it is to be 
hoped that M. Max de Nansouty will 
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be placed in charge of the signalling department at the top of | the top of the Tower than from the bottom. At the present 


the edifice. 


time the tower, when observed from two miles outside Paris, 


The same author says that the Tower will be useful for | may often be seen entirely penetrating the light haze above the 
astronomical observations, being above the level of many ground | city, with its present summit in the clear air above, whilst all 
fogs. To some extent this is no doubt true, for although high | the church spires and factory chimneys in Paris are covered by 
towers are of no use for astronomical telescopes, because of the | the haze. 
vibration, it is conceivable, fur instance, that observations by | 
the naked eye of flights of meteors could be better made from 


| 


M. de Nansouty states that the tower will serve the purpose 
of supporting electric lamps at great heights. This is unques- 


TOWER. 


tionable. He says that, in addition 
to the electric lights at the top, others 
will be fixed at other elevations, so as 
to make the Tower look like a “ fairy 
carbuncle ” at night. 

Our author says that the Tower 
will give the means of indicating the 
time to places at considerable dis- 
tances. For the first time, except 
from the unstable car of a balloon, 
man will have at his command a ver- 

\ tical height of 300 metres, and can 
| then study the fall of bodies through 

; air, the resistance of the air at dif- 

| ferent velocities, certain laws of elas- 

| ticity, the compression of gases and 
| vapours, the oscillation of the pendu- 
6 lum, and so on, 
8 
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THE COKE MANUFACTURE. 





THERE is at the present time con- 
siderable interest in the coke manu- 
facture in the North of England, and 
in the prices which are likely to ruie 
over the next few months. It seems 

to be generally believed that there 

----——-- — {_ has been all round an advance in the 
prices which have been paid for coke 

| under contracts for delivery in the 
next few months, and that that 
advauce varies from 3d. to 1s. per ton, 
according to the amount of the con- 
: tract and to the position of the coke 
! manufacturers. There is a large 
exportation of coke, that from the 
Tyne, which is the chief exporting 
| centre for the trade, being about 
the heaviest on record, and at the 
present time the consumption of coke 
in the Cleveland and north-eastern 
e district is about at its maximum, 
mh especially for the production of crude 
f. iron ; and it is quite probable that 
5 the total production of coke in the 
| country will also be at its highest— 
the only doubt arising from the fact 
| that the production of iron is being 
| aimed at, with a decreasing use of 


- | coke for the manufacture of a given 
iy | quantity of iron. From the Tyne 
Pa | the exports uf coke now amount to 


monthly on the average, and the 


= | the large quantity of 35,000 tons 
neighbouring ports of the Wear, the 


are ete Ser ‘- P Tees, and West Hartlepool also ship 


large quantities, so that the total 
sent from these north-eastern ports 
may be put as not much short of 
50,000 tons monthly. Spain is one of 
the largest consumers of the exported 
coke, and its demands seem to be 
increasing as the production of pig 
| iron in the Bilbao district rises. It 
a is to be expected that there will be a 
further attempt to produce the coke 
Lo “agi ta : 
in Spain from imported coal, one 
; reason for this being the evident one 
|---X of a lower freight for coal than for 
| n coke ; but thesuccessof these attempts 
-——|-—-—¥— cannot be said to be as yet proved, 
| and in the meantime there is an 
| H . enlargement of the imports of coke 
; y into Spain from Great Britain. Our 
‘ ; own consumption is one which is 
| | easily met; but as the cost of the 
coal is rather dearer, it must be 
' expected that that will be reflected in 
| an increase in the selling price of 
| coke, and that there will be a distinct 
| : upward tendency in the latter for 
| some time to come. Whether this 
| | will check the increasing demand for 
4 crude iron, or will further stimulate 
} &- the price of the latter, cannot as yet 
| be determined ; but one fact of some 
! importance is that there has been a 
| considerable diminution in the stocks 
: of pig iron in the hands of the makers 
| during the last few months. There 
| has not been much progress of late 
\ in the attempts to utilise the resi- 
| duals in the coke manufacture; but 
: the future may give a greater value 
to these products, and thus stimulate 
the attempts to recover them. 





THREE Days.—‘‘A Physician,” writing 
to the Times, December 25th, says :— 
‘*To test the quickest mail route round 
the world I forwarded two post-cards, 
addressed to myself, to the care of a 
friend in Hong Kong, sending one vid 
Brindisi and Singapore, and the other 
vid New York, San Francisco, and 
Yokohama, uesting my correspon- 
dent in Hong Kong to re-address them 
swt back to me, but onting each by the 
Jott y opposite route to that which they 
ae ee went out fromLondon. This he kindly 
did, and, strange to say, both cards 
arrived here again yesterday, the one 
which went out eastward on October 
12th reaching Hong Kong November 13th, and was despatched back 
thence on Srciber 7th, while the one westward, leaving 
London on October 10th, reached Hong Kong on November 23rd, 
and was despatched on November 25th. The former took seventy- 
three days, and the latter seventy-five for the round perm The 
entire cost on the former card was only 2d., and the latter 14d., for 
a journey of over 20,000 miles. 1 bave been over the round myself 
years ago, but never then thought the world might be s anned in 
seventy-three days by a missive, and at a cost of six farthings. 
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The pumps are double-acting piston pumps, and have in each a 
number of small india-rubber valves with springs in the top of 
them ; this enables a very light valve to be used, as the spring 
assists the closing, and is no doubt one of the reasons for the 
high mechanical efficiency of these engines. There is an inde- 
pendent double-acting Worthington air pump and condenser for 
condensing the steam, placed at a lower level than the main 
engine. This arrangement works most effectively, and enables 
a vacuum to be obtained before the main engine is started ; but 
Messrs. Simpson have now improved upon this by putting the 
air pumps in a line with the cylinders, and carrying the piston- 
rod through the back cover of the low-pressure cylinder and 
driving the air pump from it. 

The indicator diagrams show a very good steam distribution, 
and of themselves are sufficient proof of economical steam con- 
sumption. The engine was built to the order of Mr. E. Wood, 
Past-President of the Institution of Civil Engineers, engineer to 
the waterworks company, and so pleased is he with the working, 
that six other engines of this type have since been built for him 
for different places abroad ; for, besides their economy in steam 
consumption, they have the great advantage of requiring very 
slight foundations, and having no very heavy parts, which are so 
difficult to deal with in countries where there are no good roads. 

As would be seen from Professor Unwin’s report, the Worth- 
ington engine at Hampton is very economical, and, as far as we 
know, the duty has never been exceeded on such a low lift, 


and the engine at the New River works at Stoke Newington | 


gives, in ordinary work, a result that even exceeds that 
obtained at Bourneniouth, as will be seen from the following 


report of Mr, E. L. Morris, A.M.1.C.E., engineer to the company. 
New River Waterworks— Worthington Engine. 
Three boilers at. work, small coal used all the time, ash and 
clinker 7 ewt. in each twelve hours :— 











Date. Bsa of Gallons pumped Pay of Coal used. 
1888. | T. c. q. 1b. 
November 28th .. 1 368,200 | 156700) 
12 4,455,220 | ise-o0f | 4 4 0 0 
29th .. 9 3,1 156°00 } me 
¥s 12 4,5 | ise-oof | 7 40 0 
’ 30th... 11g 4,2 156°00 ) : 
‘ 12 4,418,400 | 156-005 oe 
December 1st 1l} 4,271,120 |} 156°00) 7800 
12 4,492,049 | 156°00F is 
9 2nd 12 4,4 147°75 =| 812 00 
12 4,4 148°75 316 00 
* 8rd 12 4,4 147°75 812 0 0 
12 148°60 316 0 0 
3 4th 12 147°00 312 0 0 
12 146°75 816 0 0 
= 5th 12 146°25 316 0 0 
12 144°60 316 00 
a 6th 12 144°75 312 0 0 
12 153°50 316 00 
os jth 12 148°25 312 0 0 
12 147°33 316 0 0 
= Sth 12 153-00 31656 0 0 
Percentage of ash and clinkerin coal... .. .. 9-0 


This gives a duty of 2°5 lb. of coal. including ash and clinker, per pump 
horse-power per hour, or 88°75 millions. 
(Signed) Epmunp L. Morris. 


Results of « Coal Trial made with a High-duty Compound-condensing Worthington Pumping Engine erected at the New River 
Cumpany’s Works at Stoke Newington, London, by Messrs. James Simpson and Company, Limited, 1888. 




















Hours ii Strokes z Head of Lbs. of coal ik 
Date. at Strokes per Gallons of water, water Coal used. ee y| Per P.H.P. _~ <i 
work. “ minute. dit in feet. norse- Power) “yer hour. ee. 
1888. | Tons ewt. qrs. 
Wednesday, Nov. 7th 8} 8,500 16°2 8,127,000 | 14770 2 4 0 21 105,600,000 
12 12,000 | 16°6 4,415,000 |} 147°25 3 4 0 | 2°1 105,600,000 
Thursday, Nov. Sth.. 12 12,000 16°6 4,415,000 | 147°0 3 0 0 | 2-0 110,800,000 
12 12,000 16°6 4,415,000 | 146°0 3 0 0 | 32°C 110,800,000 
Friday, Nov. 9th 12 12,400 17°2 4,562,000 + 14770 3 0 0 2°0 110,800,000 
11} 12,200 | 17°2 4,488,000 145°5 3 0 0 2-0 110,800,000 
Saturday, Nov. 10th 64 7,100 18°2 2,612,000 } 147°25 : & 4 _ — 
Ste it ee . a N.B —Steam was supplied by three Lancashire boilers, 7ft. diameter 
aeeeee rey se 4 Kay pean : 80 Ib. ld vis by 26ft. long; diameter of flues, 2ft. 9in.; length of grates, 5ft. The 
ae ogee 22 'eh oe oF 30in coal used was Nixon's Navigation Welsh. The piston speed for the horse- 


Temperature of injection water 
Temperature of air pump discharge 
Cut-off high-pressure cylinders . 


46 deg. Fah. 
76 deg. Fah. 
325 of the stroke. 


power is taken as being the average speed of the engine throughout the 
day, as shown by the counter. The pump horse-power is calculated from 
the full displacement of the pumps. The pressure in the delivery main 
was very steady throughout the trial. 


New River Company's Works. Finsbury-park, London, N., November 13th, 1888. 
The above are the particulars of a coal trial I made here last week with our new Worthington engine extending over a period of seventy- 
four hours. I think the results are very satisfactory, as no special measures were adopted in order to secure a good duty. 


(Signed) Epmunp L. Morris. 
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CABRY AND KINCH’S IMPROVED STEEL 
SLEEPER. 


THE jaws and studs of this sleeper are formed by hydraulic 
pressure entirely out of its own substance, as will be seen from 
the accompanying illustrations. The tilt of the rail is obtained 
by pressing up, to the requisite angle, that portion of the sleeper 
only which is immediately under the base of the rail, instead o- 
by the objectionable practice of bending the whole sleeper upf 
wards from the centre. This enables the sleeper to be laid hori- 
zontally, and prevents its moving transversely in the ballast, 
thus obviating the necessity for closing the ends. The rail is 
placed in position by slightly tilting it, and passing one side of 
the flange under the inner or longer jaw, sufficient space being 
allowed for the outside of the flange to clear the shorter jaw, 





and then by sliding it under the shorter jaw, when the wedge- 
shaped steel split key is inserted under the longer jaw, and 





| firmly driven. It will thus be seen that the flange is overlapped 


by both jaws of the sleeper, and that the rail cannot be forced 
out of them by the side pressure of the wheels of a passing 
train, even should the keys be displaced. The studs, against 
which the outside of the flange of the rail abuts, insure the per- 
manency of the gauge of the railway, and relieve the jaws of 
tearing strains. It will be seen from the table on page 14 that 
the cost at which this type of sleeper can be produced compares 
favourably with that of the ordinary chair and wood sleeper 
road, whilst its durability should be much greater, and a con- 
siderable saving in maintenance also be effected by its use. A 
considerable number of these sleepers has been laid down on 
the central division of the North-Eastern Railway in the vicinity 
of Middlesbrough, and they are also being laid upon the main 
line in the northern and southern divisions where the traffic is 
heaviest. The sleepers are made by Messrs, Bolckow, Vaughan, 
and Co, 


TRIPLE EXPANSION ENGINES IN STEAMSHIPS 
CALORIC AND DOMIRA, 

Our supplement this week gives two views of the triple expan- 
sion engines fitted by Messrs, Alexander Stephen and Sons in the 
Caloric, Domira, and a great many other cargo steamers of small 
size. It will be observed that the design is exceedingly 
compact, and requires but a short length of machinery space in 
a vessel. The high-pressure cylinder has a piston valve at the 
fore end, the intermediate cylinder has a slide valve between it 
and the high-pressure cylinder, while the low-pressure cylinder 
has a slide valve on the starboard side, worked off the excentric 
valve gearing by means of a lever. All the work turned out at 
Messrs. Stephen's engine shop is machine finished, and no marks 
of hand tools are to be seen upon them. The cylinders of the 
Caloric’s engines are 18in., 29in., and 46in. in diameter, with a 
39in. stroke. Steam at 160 1b. pressure is supplied from one 
of Kemp’s compound high and low-temperature boilers, the 
patentee of which has been connected with the Linthouse 
engineering shop since its erection, As already pointed out in 
a former issue, Mr. Kemp's object is to save fuel and contribute 
to the durability of the boilers, and this is attempted by adopt- 
ing a plan analogous to the compounding of engines. In the 
case of the Caloric, which we believe is the only vessel at present 
fitted with this contrivance, the main boiler is of the usual 
marine type, 12ft. in diameter, and 11ft. 6in. long. This is 
surmounted with four cylindrical multitubular water receivers, 
placed within the uptake, at the bottom of the funnel, each 
receiver being 4}ft. in diameter and 8ft. din. long. The main 
boiler and the receivers are, of course, in communication with 
each other. The water is first gradually heated in the successive 
divisions of the receivers or low-temperature boilers, and is 
finally converted into steam in the main or high-temperature 
boiler. The furnace gases first act in the latter and then pass 
through the former, finally escaping, at!a very low temperature, 
just at the place where the feed-water, at its coldest, is entering. 
It is understood that the arrangement has hitherto proved 
satisfactory, and in a short time the engineers will be in a 
— to report the results of a twelvemonth’s experience 
with it. 








LAUNCHES AND TRIAL TRIPS. 





Messrs. Raylton Dixon and Co. launched on the 31st ult. on the 
Tees a steel screw steamer which has been built for Mr. Christopher 
Furness, West Hartlepool, for Mr. R. H. Penny, of Brighton. Her 
dimensions are as follows:—Length, 304ft. 3in.; breadth, 38ft.; 
depth moulded, 22ft. 10in., with a carrying capacity of 3600 tons, 
On leaving the ways she was named the Alhena. 

The third ship, the Darial, built by Messrs. Armstrong, Mitchell, 
and Co., from the designs of their director, Mr. Henry F. Swan, 
for the Kerosene Company, of London, was launched at Walker on 
the 26th inst. She is very similar to the ships lately delivered for 
the same firm, and is 310ft. long, 40ft. 3in. beam, 29ft. 6in. moulded 
depth, and will lift 4000 tons. She is constructed for the carriage 
of petroleum in bulk, and is fitted with several special arrangements 
for her intended trade. Electric light is fitted throughout, steam 
stearing gear placed aft, and controlled by valve rods from the 
bridge amidships, direct steam windlass, winches, and powerful 
duplicate pumps for quick discharge of cargo, She has engines 
23in., 37in., and 60in., supplied with steam of 150ib. pressure 
from boilers of large size with forced draught on the closed ashpit 
system. She has been inspected during construction by the owners’ 
superintending engineers, Messrs. Flannery, Baggallay, and John- 
son, and upon completion will be put upon the direct line from 
Batoum. 

On the 20th ult. Messrs. Edward Withy and Co. launched from 
their yard at Hartlepool a large steel screw steamer, the Kennett, 
built for Messrs. Steel, Young, and Co., of London. This is the 
thirtieth built in the Hartlepools for the same owners. Twenty- 
seven of these have been built by Messrs. Edward Witby and Co. 
She is a fine type of a modern cargo boat, measuring over 270ft. in 
length, and built throughout of Siemens-Martin steel, with a large 
measurement and deadweight capacity, and built to the highest 
class at Lloyd’s. The vessel has a long raised quarter deck, short 
poop, and long bridge house. The holds are fitted with iron grain 
divisions and cargo battens. In the mainand after holds the vessel 
is built on the web frame system, which gives great strength, and 
dispenses with all hold beams, thereby enabling the vessel to carry 
cargoes of the bulkiest description. The cellular bottom is fitted 
all fore and aft for water ballast—Witby and Sivewright’s patent. 
The greater portion of the plates are in 24ft. lengths, making the 
structure of the ship very strong. Four steam winches, donkey 
boiler, patent steam steering gear amidships, screw gear aft, direct 
steam patent windlass under forecastle, are fitted for the handy 
working of the vessel. The steamer will be rigged as a two- 
masted fore-and-aft schooner, and has been constructed under the 
personal superintendence of Mr. George Steel, of West Hartle- 

ool. She will be fitted with triple expansion engines, by Messrs. 
. Richardson and Sons, of West Hartlepool. 

On Wednesday, the 19tb ult., Messrs. Oswald Mordaunt and 
Co., Southampton, launched the steel spar deck screw steamer 
Rock Light, of 3200 tons, built for Mr. G. C. Shaw, London, 
classed 100A at Lloyd's, and the first division in the Bureau Veritas 
registry, with the marks “P. R.,” the bow being especially 
strengthened to resist ice. The dimensions are as follows :— 
Length, extreme, 323ft.; breadth, extreme, 40ft. 3in.; depth of 
hold, 29ft. The vessel has been built with the short bridge amid- 
ships, with wheel-house and entrance to cabins aft, the engines 
and boilers being placed right astern. She has been specially con- 
structed on the builders’ plans to carry petroleum in bulk. The 
hold is subdivided into a number of compartments for the purpose 
of containing the oil, a trunkway being fitted from main to spar 
decks, extending nearly the whole length of holds, for the expan- 
sion of oil. Three large wells are fitted, one each end of petroleum 
hold and one amidships, the midship well being for the purpose of 
separating the hold so that two qualities of oil] may be carried at 
the same time. The holds and ‘tween decks may be used for cargo 
if required. The ship is lighted throughout with the electric light, 
on the incandescent system. The pumping arrangements for the 
oil and water ballast tanks are of the most complete description, 
three large Worthington pumps being fitted and so arranged that 
two pumps may be pumping out the oil and the third pumping in 
the water ballast. There are nine outlets on the vessel’s sides and 
stern, five of which may be used either for filling or discharging 
through. The engines by Messrs. Oswald Mordaunt and Co. are 
of the triple-expansion type, having cylinders 22hin., 37in., and 
6lin. in diameter, with 39in. stroke, fitted with Joy’s valve gear 
and Dickinson’s patent crank shaft, and centrifugal circulating 

umps by Gwynne and Co, There are three single-ended main 
a fitted with Brown and Co,’s patent flues, to working at 
165 lb, per square inch. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William H. Gay, chief engi- 
neer, to the Sphinx, re-appointed on promotion, to date Decem- 
ber 8th; Frederick J. Flood, engineer, to the Magpie; Frederick 
W. Austin, acting engineer, to the Melpomene; and W. R. Parker 
assistant engineer, additional, to the Pembroke, to date Decem- 
ber 21st; Leopold M. Green, fleet engineer, to the Audacious, to 
date January 11th; Thomas Burnes, staff engineer, to the Nelson, 





to date January 23rd, 
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RAILWAY MATTERS, 


AccorDING to a return just made, the holiday traffic 
between Dover and Calais during the week preceding Christmas 
Day was particularly heavy. ge 6000 passengers left Dover 
for Calais, the inward traffic from Calais being only one-fifth of that 
number, Would these nambers be perceptibly greater if a tunnel 
were completed ¢ 


In their half-yearly “ Engineering Trades Report,” 
Messrs. Matheson and Grant remark that “railway carriage 
builders having for some years given up hope of profit from the 
home trade, which has been destroyed by the huge factories of the 
railway companies, are now finding their employment in Indian, 
colonial, and foreign orders, the English carriage factories showing 
at the present time a variety of rolling stock widely unlike what 
prevails in this country.” 


An Imperial firman has, it is reported, been granted 
for the construction of a line of tramways in Damascus, Nor is 
this concession to western civilisation the only sign that the far- 
famed city of Damascus is on the high road to becoming modernised. 
Gas also is to be introduced into the city, and the inhabitants are 
eagerly awaiting the promised innovations, which will, they believe, 
not only add to their own comfort, but will materially increase the 
value of property within the city boundaries. The latest estimate 
of the population of Damascus places it at 150,000, 


A SPECIAL train of twenty wagons, containing 500 
barrels of petroleum, was despatched on the 30th ult. from Barrow 
to Liverpool. This oil arrived by the steamer Caucase, from 
Batoum. The whole cargo of 2003 tons was pumped into the 
petroleum tanks in twenty-four hours, or about a quarter of the 
time in which the vessel could have be discharged at any other port 
in the United Kingdom, The London, Liverpool and Barrow 
Kerosene Company, which has erected large storage tanks at 
Barrow, has arranged for regular cargoes from Batoum, 


Tue Tounghoo-Mandalay Railway is practically com- 
pleted, with the exception of thirteen miles in the Kyluksed dis- 
trict. The line will probably be opened throughout for both pas- 
senger and goods tratlic by ea 15th, 1889. The progress of 
the railway has been delayed by the difficulty of bridging the 
Suithay river. This obstacle has now been overcome, A Times 
Burmah correspondent says :—‘‘ Much credit is due to Mr. Byers, 
the chief engineer, and his staff for the rapidity with which the 
railway has been constructed and the manner in which they have 
overcome many serious difficulties.” 


For all material in connection with railways, more parti- 
cularly Bessemer and Siemens steel for rolling stock, there has been a 
gradual improvement in both prices and demand during the past 
year. In the opening months of 1888 the prices of tires and axles 
averaged £6 7s. 6d. per ton in Shetfield, and now they stand at 
£7 10s. per ton for tires, and £7 5s, per ton for axles in Sheffield. 
This advance naturally tempted competition in other districts, 
and lower rates were offered by rivals; but the quality of the 
Sheffield goods, and the confidence placed in them by the engineers 
of nearly all the English railways, have kept Sheffield to the front 
in obtaining their full share of orders, 


Accorpine to information which the Moniteur des 
Jntéréts Matériels has received, strenuous efforts are still being made 
to revive the concession which was given ten years ago to Baron 
Reuter for the construction of a railway from Resht to Teheran, 
with an eventual prolongation through Ispahan towards the Persian 
Gulf. The Persian Government kept the 1,000,000f. of caution 
money which had been deposited, as the railway was not con- 
structed. Some time ago the Persian Government offered to 
restore this sum, but the Baron refused to accept it, and demands, 
with the support of Sir H. D. Wolff, that the concession shall be 
renewed, The Russian Government for its part demands, on 
behalf of some Moscow capitalists, a concession for the construction 
of a railway from the Caspian Sea to Teheran, starting from Amol. 


Ir is stated that notwithstanding the threatened 
opposition of the Government, the Channel Tunnel Company 
will proceed with the Bill which they propose to bring before 
Parliament, and take a division upon next session, The 
machinery which was used for boring the tunnel is still in the 
heading, and is periodically set in motion to keep it in 
order, but no attempt is made to advance the ie Sy 
the length of which measures about 2100 yards. It is now 
two years since the works were stopped, a the tunnel is so 
far impervious to water that on an average not more than 400 
gallons has found its way into the entire heading in the course of 
twenty-four hours, The boring operations for coal near the mouth 
of the tunnel still continue, and a depth of about 1000ft. has now 
been attained. The character of the strata is said to be such as to 
encourage the continuation of the operations in the hope of ulti- 
mately finding coal, 


Mr. Garnsrorp Bruce, Q.C., M.P., presided at a largely 
attended meeting of the ratepayers of Holborn, held at the offices 
of the Prudential Assurance Company, Holborn-bars, on Tuesday, 
galled to consider the Bill which it is proposed to introduce into 
Parliament for the construction of a subway railway from St. 
James’s-street, Piccadilly, to Holborn-cireus. The Chairman 
explained that the Bill consisted of fifty-four sections. The pro- 
moters of the Bill were Mr. W. Leatham Bright, M.P., Mr. Jchn 
Carlisle, Mr. Frederick Woods, Mr. Rowland Robinson, and Mr. 
Hazard. The capital of the company was to be £750,000 in 
74,950 sbares of £10 each and 500 deferred shares of £1 each. It 
was resolved ‘‘That this meeting strongly protests against the 
formation of the proposed London Central (Subway) Railway, 
believing that no necessity whatever exists for such a railway, 
which is calculated to endanger the foundations of buildings along 
the line of route, and to cause considerable annoyance from vibra- 
tion.” Mr. Hazard contended that it would be one of the greatest 
improvements that London had ever had. Ultimately a committee 
was formed for the purpose of opposing tbe Bill at all stages, and 
a resolution was passed calling upon the various metropolitan 
members to do likewise, 


THE new Railway and Canal Traffic Act is undoubtedly 
a piece of Jegislation which will effect transport reforms of great 
value to the manufacturing community. But the first effects of 
its operation are inducing some ers British traders to regard 
the measure as a blessing very much in disguise. It will be re- 
membered that one of the Bill’s requirements from the railway 
companies is that they shall make a return to the Board of Trade 
of the rates which they are now charging to special industries, and 
shall submit a classification of new rates to the same authority for 
its sanction. The companies have therefore issued instructions 
that from the 1st of this month all differential rates upon goods 
and minerals hitherto allowed shall be withdrawn, and that for the 
present the ordinary rates—in many industries much heavier than 
the special classifications—are to be charged, Worse than this, a 
considerable advance appears in some rates which have been issued 
by the companies as the new classification of special rates which 
they propose to charge for the future. Thus, the cost of conveying 
bricks from Staffordshire to London is to be increased from 6s. 8d. 
to 8s, 4d. per ton, and from Staffordshire to the North and North- 
east of England from 7s. 11d. to 8s. 5d. The rate upon small lots 
of tubes for delivery to London from the Midlands has been in- 
creased 2s, 6d. per ton. Other similar instances are announced 
from other parts of the country, and many manufacturers are be- 
coming a good deal disquieted. Concern is expressed as to whether 
the other classifications which have yet to be issued will further 
illustrate the determination of the railway companies to advance 
rates, It is much feared that this will be so; and if it is so, some 
industries in the ipland districts will be seriously disadvantaged, 





NOTES AND MEMORANDA. 


Tue six healthiest towns in England and Wales dusing 
the last week of the old year were Birmingham, Brighton, Bristol, 
Hull, Derby, and Norwich, 


Tue deaths registered in twenty-eight great towns of 
England and Wales in the week ending Saturday, December 29th, 
corresponded to an annual rate of 20°8 per 1000 of the aggregate 
population, which is estimated at 9,398,273 persons in the middle 
of last year. 


A paper on “ The Traction of Canal and River Craft” 
was read at a recent meeting of the Paris Academy of Sciences, by 
Mr. Maurice Lévy. Itis argued that in the present state of science 
the mechanical method of traction by means of the telodynamic 
cable is preferable to any electric system. Various improvements 
are also described, by which the author and his associate, M. Pavie, 
claim to have succeeded in surmounting the many obstacles hitherto 
attending the successful application of the telodynamic cable to 
inland navigation. 


AT a recent meeting of the Academy of Sciences a paper 
was read on a latex of Bussia latifolia, Roxb., by MM. Edouard 
Heckel and Fr. Schlagdenhauffen. This plant, the well-known 
Mohwa of British India, is found to yield by incision a latex 
capable of supplying a kind of gutta-percha. When evaporated to 
about one-fourth of its volume, the sap furnishes an adhesive mass 
in the proportion of 6°67 per cent., which is partly soluble in 
alcohol and acetone, and which, Nature says, in the insoluble state 
leaves 27°027 per cent. of a gutta, the composition and industrial 
properties of which will form the subject of a future memoir, 


In London 1876 births and 1641 deaths were registered 
last week. Allowing for increase of population, the births were 
514, and the deaths 323, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 17‘7 and 22:0 in the two 
previous weeks, declined to 20°0. During the thirteen weeks end- 
ing last Saturday the London death-rate averaged 18°9 per 1000, 
and was 2°] below the mean rate in the corresponding periods 
of the ten years 1878-87. In Greater London 2380 births and 
2053 deaths were registered last week, corresponding to annual 
rates of 22°5 and 19°4 per 1000 of the estimated population. 


A NEW pavement, which seems likely to enter into 
competition with asphalte, has been invented by Herr Busse, of 
Linden, who has introduced it in Hanover. He used it first in the 
summer of last year for paving the Goethe Bridge, which has a 
surface of about 1000 square metres, or 10,764 square feet. The 
new pavement, it is stated, proved so satisfactory that 1500 square 
metres—16,146 square feet—of ordinary carriageway in the city 
were paved with it last summer. The Berlin Corporation, being 
favourably impressed with the new pavement, has had a large area 
on the Lutzow-Ufer paved with india-rubber as an experiment, and 
the magistracy of Hamburg is also trying the pavement. It 
is said to be perfectly noiseless and unaffected either by heat or 
cold, and to be excellent as a covering for bridges. 


Dr. Noetiine, of the Geological Survey of India, in a 
recent report on magnetic rock among the Shan Hills of Upper 
Burmah, describes a mountain or hill at Singaung which “ consists 
of a huge mass of iron ore.” Having, he says, noticed on the way 
numerous pieces of iron ore, which became more frequent on the 
southern side of the hill, he examined the latter in several direc- 
tions. He found the surface everywhere covered with large blocks 
of iron ore, originating evidently from superficial decomposition of 
lower beds. He concluded that the whole hill consisted of a huge 
mass of iron ore. He was unable to ascertain the geological 
conditions under which this ore occurs, or its exact limits 
and extension, on account of the dense jungle and the tremendous 
attraction, rendering his compass useless. He estimates, however, 
that the hill covers at least an area of about a square mile, and that 
it rises about 200ft. above the level of the Twiunge valley. The ore 
is hematite, peroxide of iron. 


Mr. Piumacuer, the United States consul at Maracaibo, 
reports that part of the department of Colon, situated between 
the rivers Santa Anna, Zulia, and the Sierra of the Columbian 
frontier, is very rich in asphalte and petroleum. Near the Rio de 
Oro, and at the foot of the Sierra, a quantity of thick bitumen is 
found, and the territory bounded by the rivers Zulia, Catatumba, 
and Cordillera is rich in deposits and flows of asphalte and 
petroleum, especially towards the south, where the latter is very 
abundant. A little more than four miles from the confluence of 
the rivers Tara and Sardinete there is a mound of sand 25ft. to 30ft. 
high, and of about 8000 square feet area, with a number of 
cylindrical holes on its surface, from which are ejected with violence 
streams of petroleum and hot water. For a long distance from the 
site of this phenomenon the ground is covered or impregnated with 
petroleum. From one of these streams, it is stated, about 5760 
gallons of petroleum flow in twenty-four hours. This petroleum is 
of excellent quality, with a density of 83deg. Inthe department 
of Sucre, at the foot of the mountains, asphalte and coal are 
found, and near the mountains, and not far from the river Torondoy, 
flows of a black liquid of little density are found, and strongly 
impregnated with carbonic acid. It resembles a substance found 
in the United States among the great anthracite deposits, so that 
possibly this mineral may be found near. The State of Zulia, in 
which deposits of coal, asphalte, and petroleum are situated, is as 
yet free from any monopolist concession, but this, in Consul 
lumacher’s opinion, cannot last for ever. The Government is 
disposed to extend every reasonable encouragement and _pro- 
tection. 


Dove was the first to attempt an investigation of the 
causes of metallic lustre. He had examined, by the aid of a stereo- 
— two images of a pyramid, one being coloured blue and theother 

ellow, expecting to find a relief image of a green colour. He was, 

owever, astonished to find that the mixture of colours gave a reflec- 
tion like that of a polished metallic surface. Having repeated the 
experiment, using a black and a white image, he obtained the 
metallic grey of lead and tin. Dove concluded that metallic 
lustre is due to two reflections from superposed surfaces, and that 
the accommodation of the eye being different for each colour, a 
perfect coincidence of the images of different colours was im- 
possible. The lustre of metals would thus be caused by a 
reflection from the actual surface, and another from beneath the 
surface. This explanation attributes a considerable degree of 
transparence to the metals, more indeed than seems consistent 
with fact. Briicke offered another theory, according to which the 
colour of light reflected from bodies not possessing the metallic 
lustre should be independent of the local colour—that is, the colour 
of the reflecting y—while in the case of metals the colour of 
the reflected light is that attributed to the substance, the incident 
light being white. Briicke also considered that « certain intensity 
of reflection was a necessary condition for metallic lustre, this 
intensity resulting from the opacity of the metals, and he mentions 
the phenomenon of total reflection as producing a perfect imitation 
of metallic lustre. The theories of Dove and Briicke represent 
opposing views of the transparency of the metals; the one con- 
siders them as opaque, the other as transparent. Herr W. Spring 
—Bul. Soc. Chim., 50, 219—endeavours to reconcile these views by 
a study of the nature of the surfaces of the solids he has obtained 
during his experiments on the compression of solids within 
polished steel cylinders. He finds that substances which in the 
form of powder are opaque produce solids that have a metallic 
lustre, whatever the nature of the substance; while such substances 
as yield powders more or less transparent formed cylinders haying 
vitreous surfaces, looking as if varnished, 





MISCELLANEA. 


Tue French Agricultural Department have issued a 
circular calling attention to the conditions under which exhibits are 
to be sent to the coming Paris Agricultural Exhibition, which will 
be opened on July 11th, and will remain open till July 22nd. 


In a long article on the subject, the New York Evening 
Sun says the electric subways in New York have proved failures, 
the gutta-percha insulating material being destroyed, in some 
cases rapidly, by the gases which enter the iron pipes containing 
them. 


We learn that an extension of electric lighting is 
shortly to be made at Woolwich Arsenal, the new saw mill being 
fitted to receive twenty ‘ Brockie-Pell” arc lamps, the system 
which has worked satisfactorily in the Royal Torpedo Factory for 
some years past. 


WE are informed that the business of hydraulic and 
mechanical engineers carried on by Messrs, A. and H. Williams, 
of Winchester, has been taken over by Mr. H. P. Vacher, on 
account of the death in July last of the senior partner, the late 
Arthur Stuart Williams. 


Messrs. DonaLpD CcuRRIE AND Co.’s Castle Packet 
Roslin Castle, the engines of which were lately tripled by Messrs. 
Richardson, of West Hartlepool, recently arrived at Cape Town, 
having made an exceptionally rapid passage, her steaming time 
from Dartmouth, vid Lisbon, Madeira, and St. Helena, occupying 
only eighteen days. 


Ir is stated that the plans of the fortifications of Kowal, 
designed by General Todleben, have been altered as being no 
longer appropriate to the conditions of modern warfare. A tri- 
angular system of fortresses is now to be formed with Kowal, 
Brzese, Litewski, and Bialystock, and these three strongholds are 
to be connected by strategical railways. 


Proressor Perry proposes to give a working know- 
ledge of the differential calculus in a special course of twelve 
lectures, and exercise work, to electrical and mechanical engineers 
who have only an ee knowledge of algebra and trigono- 
metry. The first lecture will be given at the Finsbury Technical 
College, on the 15th of January. 


In consequence of the recent great increase in the 
shipping trade of Hamburg, the Chamber of Commerce there has 
recommended a further extension of the quays, and the construc- 
tion of wharf sheds foreighteen more vesselshas already been begun, 
while the Hamburg and America Packet Line Company has pro- 
posed the erection of 250 yards of roofed quays. 


Ow1ne to the continuance of the rain, serious floods 
have occurred at the town of Castlemaine, which is situated at the 
junction of the Barker’s and Forest Creeks, Victoria. The waters 
rose so rapidly on the Ist inst. that eight persons are known to 
have lost their lives, while it is feared that the actual number of 
fatalities is still larger. Great damage was done to property by 
the floods. There is therefore even in Victoria sometimes too much 
rain, and the engineer is required to store and distribute it. 


Tur conversion of the business of Mr. James Wood- 
ward Hill, trading as E. Page and Co., now, Limited, of the 
Victoria and Bedford Ironworks, Bedford, established 1750, took 
effect on the lst January inst. The new company takes over the 
business premises in High-street and Horne-lane, Bedford, and the 
Victoria Ironworks, Mill-street, Bedford, and the new engineering 
works, known as the Bedford Ironworks, at Kempston, near 
Bedford, 


Tue Board of Trade, by virtue of the powers vested in 
it by the Electric Lighting Act of 1882, has, it is stated, decided to 
refuse the whole of the applications that have been made to it to 
grant licences for the supply of the electric light to any large or 
important area of the metropolis. Applications for supplying the 
electric light to any but small areas will have to be sought by means 
of Provisional Orders, which, if granted by the Board of Trade, 
will have to receive the sanction of Parliament before they: can 
become operative. 


Tue Japanese admiral Akamatsu is said to have in- 
vented a new floating fort for coast defence. Novelty is not, if the 
following from the Zimes is correct, accompanied by any other 
recommendation. ‘‘ This fortis to be built on a kind of vessel made 
of steel, and 150ft. in length. The armour is to be 12in. thick, and 
the bridge will be specially protected wlth a steel bulwark of 3in. 
It is to have a double screw and engines of 200-horse power, 
capable of attaining a speed of three milesan hour. On the first 
bridge will be placed twelve 15-centimetre cannon, and on the 
second eight 26-centimetre cannon. The crew will number 250 men, 
and each floating fort is estimated to cost £400,000, but this is 
obviously a mistake ; perhaps £40,000 is meant.” 


Tue parish church at Rawtenstall, Lancashire, has just 
been furnished with a very large clock, which has four 7ft. 6in. 
dials, chimes the Cambridge quarters, and strikes the hours upon 
the large tenor bell. The designs of Lord Grimthorpe have been 
carried out by the makers, Messrs. John Smith and Sons, Midland 
Clock Works, Derby, who make a great number of church clocks 
to Lord Grimthorpe’s designs. It has a double three-legged gravity 
escapement, and the pendulum, which weighs about 3 cwt., is com- 
pensated for heat and cold. All the wheels are of gun-metal, with 
their teeth cut out of the solid. There is special apparatus to keep 
the clock going during winding. Being in a central position the 
clock will prove a great benefit to the town. 


Tue South Staffordshire Mines Drainage Commissioners, 
at their meeting on Wednesday, appointed a new chairman in the 
person of Mr. Wilson Lloyd. The new president regards the 
prospects of the Commission, and, in consequence, of the mineral 
industry of South Staffordshire, in a much more encouraging aspect 
than that in which it has been lately exhibited. He believes that 
the drainage of the mines may be brought to a satisfactory issue, 
provided only that the administration of the Commission is careful 
and economical. He points out that there are 55,000,000 tons 
of coal in the district workable at the present prices, and that the 
debt of £272,000 upon the Tipton district only represents a charge 
of 14d. per ton upon this deposit. However, the bondholders are 
agitating for parliamentary powers to secure their interests, in 
opposition, it is declared, to the interests of the mineowners. The 
Commission is taking steps to fully consider the provisions of the 
proposed measure, and, if necesssary, to oppose it officially. 


SHEFFIELD trade with the United States in steel and cut- 
lery showsa slight increase in 1888 over the preceding year. The total 
exports for the year ending 3lst January last amount to £634,773, 
against £883,084 for 1887. These figures, however, include the 
district of Lincoln and Barnsley, which do not concern Sheffield 
productions. The exports of steel during 1888 amounted to 
£319,118, and cutlery £215,569, as compared with £312,210 in 
steel and £211,832 in cutlery for 1887. It will thus be seen that the 
increase is in the two Sheffield leading specialities, steel and cutlery. 
Thisis particularly gratifying as regards steel, an immense diminu- 
tion having taken place in the gross value of steel exported from 
English steel centres to the United States. The pointis that while 
the competitors of Sheffield in other districts have gradually lost 
their business, the old steel capital not only retains its pre- 
eminence, but is even doing more work. The secret of the falling 
off in steel is undoubtedly the improvement the Americans them- 
selves have made in their own productions, and it is not improbable 
that the time will come when they may be able altogether to dis- 
pense with supplies even of finest tool steel, which they now get 
from Sheffield, 
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WORTHINGTON PUMPING ENGINE—BOURNEMOUTH WATERWORKS, 
MESSRS, JAMES SIMPSON AND CO., LONDON, ENGINEERS, 
(For description see page 7.) | 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsuHer and Oo., 5, Unter den Linden. 

VIENNA.—Messrs. GeRoLp and Co., Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tae Wititmer and Roocers News Oompany, 
81, Beekman-street. 


PUBLISHER'S NOTICE, 


*,* With this week’s number is issued as a Supplement a Two-page 
Engraving of the Triple Expansion Engines of the s.s. Victoria 
and Domira. Every copy as issued by the Publisher contains 
this Supplement, and subscribers are requested to notify the 
fact should they not receive it. 
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Sir,—Can any of your readers oblige me with the names of an gn 
makers of wire rope machinery ? H. W. 4 


THE DEPTH OF MINES. 
(To the Editor of The Engineer.) 

§ir,—I should be very grateful to any one who can supply trustworthy 
information as to the maximum depth of mines. I have heard that 
Monkwearmouth, Cumberland, is worked 2000 yards below the surface, 
Is this a fact? VERITAS, 
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8 p.m.: Ordinary meeting. Paper to be read with a view to discussion : 
“Rhe Compound Principle applied to Locomotives,” by Mr. Edgar 
Worthington, B.Sc., Assoc. M. Inst, C.E, At this meeting the monthly 
ballot for Members will be taken. Friday, January 11th, at 7.30 p.m.: 
Students’ meeting. Paper to be read:—“ Refrigeration, and the Arti- 
ficial Production of Cold,” by Mr. Geo. A. Becks, Stud. Inst. C.E.; Mr. 
Anderson, Member of Council, in the chair. 

Civit aND MecuanicaL Enarneers’ Socrety.—An ordinary meeting 
will be held at the Westminster Palace Hotel on Wednesday, January 
9th, at 7 p.m., when the following ee id will be read and discussed :— 
“The Cost of Executing some Classes of Engineering Work,” by Mr. A. F. 
Bruce, A.M.I.C.E. 
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DEATHS. 

On the 31st December, at 41, Christchurch-road, Streatham Hill, Frank 
Satter, M.E., younger son of the late Rev. W. A. Salter, of Leamington, 
aged 40. 

On the 3lst December, at Walbottle Hall, near Newburn, MiIcHAEL 
SPENCER, aged 65, 
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Tue New Year opens under most favourable auspices. 
In every direction trade is improving—employment is 
plentiful, and not only is the volume of business aug- 
menting, but prices are rising, and with them, wages. 
These facts supply an appropriate comment on the cry for 
technical education, concerning which so much has been 
heard during the past year. While trade was bad we were 
told that the only way to make it better must be found in 
increasing facilities for teaching. What was to be taught 
was not clearly stated. It was deemed sufficient to 
assume that if only there were more schools we should do 
a larger home and export business. What the precise 
connection between schools and demand for commodities 
precisely was no one ventured to say. Now, however, 
while we are not provided with any teaching system 
different from that which has existed in Great Britain for 
years, trade has developed, and a direct and convincing 
answer has been given to the arguments of the technical 
education advocates. This is not the place to pursue the 
subject—it is enough to point out that the only result of 
technical education, as propounded, would be to enable 
Great Britain to produce better goods than she has had 
for sale hitherto. But we have never yet seen it proved 
that we sold worse goods than our rivals; on the con- 
trary, the reputation of English manufactures is so high 
that stringent legislation is necessary to keep our rivals 
from forging our trade marks; and the most highly 
technically educated people in the world have found it 
pay them well to sell as English goods made in Germany. 

It would be difficult to say which branch of the pro- 
fession of the civil engineer has attracted to itself the 
greatest amount of attention during the past year, or 
accomplished the greatest things. The biggest things are 
not always the most important, though they may fora 
time attract the most attention, and perhaps no branch 
of the work of thecivilian engineer can claim precedence, for 
each in its turn takes a leading part in the great work of 
civilisation, of improvement in the condition of mankind, 
and of “ directing the great sources of power in Nature for 
the use and convenience of man.” Popularly, and most 
obviously, that work which has facilitated transport has 
had the most widespread beneficial effect, and hence 
railways, canals, docks, and harbours seem to be of the 
first importance, although none of these would have that 
claim if it were not for the work of the steam engine as a 
locomotive and as a propeller of ships, and these would 
be of little use if it were not for the numerous branches 
of manufactures and arts which fill railway wagons and 
ships’ holds, and make it necessary for people to travel on 
business, and possible for them to travel on pleasure. 
Primary importance cannot be given to any branch, but 
the amount of that first result of industry, namely, 
money, which is necessary in any one work, being 
greatest in civil engineering, it acquires apparent leading 
Importance. 

Railways have for a long time taken a leading place as 
the most favoured means of transport, and of investment, 
but in this country during the past year there has been 
a strong revival of recognition of the possible value of 
inland navigation. The construction of the Manchester 
Ship Canal seems to have been the chief cause of this, 
coupled with the necessity which several large manufac- 
turing centres feel for a cheaper means of transport from 
and to port, than is provided by railways for the heavier 
merchandise. Hence the numerous canal projects which 
have been renewed or brought forward for the first time 
during the past year. Whether the greatly-improved 
inland transport which most of these projects contemplate 
would meet with that amount of patronage by the trades 
that the projectors and many traders expect, it is impos- 
sible to say, for there is very little of experience or of 
apposite precedent upon which a satisfactory conclusion 
can be based. None of the existing canals afford much 
indication of the amount of traffic which might be ex- 
pected to find its way to and by the modern canal of large 
capacity. All the old canals are small, horse towage being 
alone employed, and many of them have ceased to have 
any importance whatever, chiefly as a result of the greater 

















terminal facilities attaching to the railways, but in several 
cases as a result of the action of railway companies as the 
boycotting owners of the canals, The fact that the rail- 
ways conduct so very large a proportion of the whole of 
the heavy goods and mineral traffic betwen the North and 
London, in spite of the great facilities for shipment at the 
Tees, Tyne, and other ports, is not so indicative as many 
who are opposed to canal projects elsewhere would have 
us suppose. Terminal facilities are of very great—we 
might almost say of the greatest—importance in determin- 
ing the selection of the mode or line of transport of, say, 
coal to a large place like the combination of towns called 
London. Coal in the hold of a vessel in the Thames is 
almost as far from most parts of London as if it were 
still in Durham or Newcastle, compared with that which 
on a railway truck from the same place is delivered direct 
to any of the numerous coal depéts which are provided 
everywhere in and near London by the railway com- 
panies. This objection does not hold with the many 
towns and traffic centres—all of which are so very much 
smaller than London—which it is proposed to accom- 
modate by the Birmingham, Worcester, and Severn, or 
the Sheffield and Soutk Yorkshire canals. On the other 
hand, the old narrow canals, with their narrow, short, and 
shallow locks, small barges, costly and slow horse towage, 
afford little indication of the traffic that could be con- 
ducted by the larger canals and boats and mechanical 
haulage, and they may be said to afford no indication of 
the probable value of the canals which are proposed to 
transport iron and other merchandise direct to or from 
port or docks, or to ships in harbour. We intend, how- 
ever, to deal with this question at length at an early date, 
and may dismiss it for the present. We may, however, 
here remark that a very similar phase of the canal 
question to that above alluded to is occupying much atten- 
tion in the United States. Referring to the appropriations 
for New York canals, and toa decrease of freightage on 
the State canals for the past year, a late number of the 
New York Tribune says: “Of late years New York has 
appropriated large sums to pay for enlarging and im- 
proving her great system of waterways. Doubtless when 
this work is completed the canal business will receive the 
boom for which it is waiting.” The American Engineering 
and Building Record, however, says the appropriations 
are not large, considering that this waterway serves the 
country between Dakota and Boston. “Since the com- 
pletion of the enlargement of the Erie Canal in 1862, by 
which the size of the boats was increased from 60 tons to 
240 tons capacity, there has been no enlargement of the 
canal, and none is now proposed other than to increase the 
length of the locks, so that two boats instead of one can be 
locked through. On the other hand, the capacity of 
freight cars has during that time been increased from 
eight to thirty tons, and the number of cars in a train 
from twenty or thirty to sixty or 2 It is doubtful 
if canal business will receive the m for which it is 
waiting until an —a has been made in the prism 
of the canal that is at least nearly commensurate with the 
improvements in the size of freight trains on our rail- 
roads. Until this is done New York will lose doubly— 
from the diversion of freight which would come to this 
city if cheaper and more convenient transportation by the 
Erie Canal could be offered, and from the smaller net 
gains of our farmers, reducing by the amount of any 
excess paid for freight their power to purchase in this 
city.” 

in England the only canal in course of construction is 
the Manchester Ship Canal, with which exceedingly rapid 
progress is being made by the very able contractor, Mr. 
T. A. Walker. Work was only commenced in November, 
1887, but there is now a contractor’s line throughout the 
whole length, and a very large quantity of the excava- 
tion at the Mersey portion commencing at Eastham 
opposite the docks of the North-Western Company at 
Garston has been completed, and excavation is progress- 
ing nearly all along the line. The docks of the latter 
company are to be supplemented by other docks which 
the railway company proposes to make, and for entrance 
to which it is proposed to cut two new channels, a 
proposal which will probably be the ground of a good deal 
of contention in Parliament during the coming session. 
The Manchester canal has been so much before the 
public, and so much described, that it is not nec to 
recount its main features. It is satisfactory to know that 
the work is proceeding in all respects as rapidly as could 
be wished, and that as far as the work has proceeded the 
character of the material to be excavated has proved to be 
that which was expected from surveys and borings. 
The total length of the canal is thirty-five miles, and 
through a large part of this red sandstone, much 
of which is soft, is the material to be excavated. 

Of canal projects that which has attracted most public 
attention recently is the Panama Canal. The enormous 
expenditure on the work so far completed at Panama has 
practically ruined the Panama Canal Company, and 
although there are reasons for believing many of the 
very gloomy pictures of the state of the works painted 
during the past two years in some cases by visitors to the 
works, there is really rather more work accomplished than 
most of the accounts have allowed. The quantity is 
nevertheless a sufficiently small proportion of the whole 
to make it evident that if the canal is to be completed, 
capital far in excess of that possessed or obtainable by 
the present company, will be required. The recent phases 
of the history of the canal have been financial, and it now 
seems probable that the work will be carried on by a new 
company consisting of the principal shareholders in the 
present company, who will advance the 20,000,000 of 
francs which will be necessary to prevent the stoppage of 
works, Shares in the present company will be given as 
pledge for in the advance of the above sum, which will 
insure the continuation of the works until some weeks 
after the shareholders’ meeting near the end of this 
month. It appears probable that the present com- 
pany will hand over the unfinished canal to the new 
company, which will be in a position to complete it, 
and the old company will receive the surplus earn- 
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ings after the remuneration of the new company. In 
our issue of April 22nd, 1887, we printed zz extenso a 
paper entitled, “ Notes on the Panama Canal,” read by 
Mr. R. Nelson Boyd, M.I.C.E., on the 30th March, before 
the Civil and Mechanical Engineers’ Society. In that 
paper Mr. Boyd gave a somewhat dismal but apparently 
truthful account of the progress of the works of the 
canal. He then pointed out that it would be impossible 
to complete the canal under six years from January, 1887 ; 
and that, judging from the work then in progress, it 
would more probably take twelve years to open it. Mr. 
Boyd estimated the amount of capital eventually required 
to complete the canal at £120 millions sterling, and 
concluded his paper with almost prophetic words: “The 
impression made on the mind by a visit to the canal is a 
sad one. It seems as if the success of Suez was to be 
tarnished by the failure of Panama, and the brilliant 
reputation earned in the East lost in the West. It is 
quite evident that more capital than had ever been con- 
templated will be required; and if this is not subscribed 
by the shareholders it is very possible that this great 
work, organised by the master mind of Suez, will be 
completed by other hands.” 

Work on the Corinth Canal has proceeded steadily 
during the past year under Herr Kapp. It has been 
found that much less hard rock has to be excavated than 
was expected, most of it being nothing harder than chalk, 
although some masses of conglomerate have been met 
with. Much of the excavation has been done by driving 
tunnels, about a mile in length, into the hill which has to 
be cut through, and at about 50ft. below the surface, 
shafts, about 100ft. apart, are sunk to these tunnels; and 
long trains of earth wagons are run into the tunnel, and 
the material excavated from above is thrown down the 
shafts into the cars. When the material above one tunnel 
is nearly all removed, another, about 50ft. below, is 
driven, and so on, until sea level is reached. About 1500 
men are employed. Since we gave an account of these 
works! the finished section has been somewhat altered, 
the slopes being changed from the straight slopes of one 
in ten to hollow curved slopes, varying in batter from 
one in five at the lower part to one in ten at the upper 
part, that is, for those banks which are above what we 
may call the tow-path. Below the latter level the slope 
is to be from one in one at the bottom to one in five at 
the top. The water width of the canal is slightly increased 
at the top and decreased at the bottom. 

The proposed Nicaragua Canal is as much as ever to 
the front, and in the States a great deal of literature has 
been published on the subject; amongst other papers and 
books we have received a copy of the report of the United 
States Nicaragua surveying party, which gives a complete 
description of the route, accompanied by numerous survey 
maps and more numerous engravings of scenery and 
places along the line of the canal. There are two rival 
Nicaragua Canal syndicates, but the claim of that known 
as the Nicaragua Canal Association appears to be the one 
which is most likely to receive Government support. The 
1885 survey, described in the above-mentioned report 
by the proposer, Mr. A. G. Menocal, civil engineer of 
the United States Navy, has been this year repeated 
by a large surveying party which left New York in 
November, 1887. The proposed line of this canal, accord- 
ing to the survey described by Mr. A. G. Menocal, ex- 
tends from Greytown, on the Carribean Sea, to Breto, on 
the Pacific, a distance of 160,5, miles. The San Juan 
River, from Greytown to Lake Nicaragua, for 64°54 miles, 
is utilised by slack water and three ship locks, and Lake 
Nicaragua, for 56°50 miles, is the middle portion of the 
line. This lake is ninety miles long and thirty-five to 
forty-five miles wide. The distance from Lake Nicaragua 
to Breto is 38°98 miles. In this part of the line four locks 
are required, including a tide level lock at Breto, on the 
Pacific side. The lockage lift of the three locks on 
the San Juan River is 106ft.; being, lock No. 1, 26ft.; 
No. 2, 27ft.; lock No. 3, 53ft. The lake is the sum- 
mit level, and there are four locks, including the 
tide-level lock on the Pacific side, with a lockage lift 
of 110ft., being, lock No. 4, 26;4ft.; No. 5, 29,5ft.; 
No. 6, 29;75ft.; and No. 7, tide-level lock, 24,%ft. to 
33,\joft. lift. These locks are proposed to be 600ft. long, 65ft. 
broad, and 30ft. deep, the lake being 28ft. to 70ft. deep. 
The time estimated for the passage of a ship from ocean to 
ocean on this proposed canal is 30hours for the largest class 
of vessels. There can be passed through this canal daily 
32 vessels, and yearly 11,680 vessels, or about 12,000,000 
tons. The estimated cost of this canal complete, with 
improved harbours at Greytown and Breto, and electric 
lights its entire length, so az to move the ships in the 
night time, is £12,807,234, comprising £1,664,140 for the 
construction of the seven locks, and £322,300 for improv- 
ing the harbour at Breto, and £353,325 for improving the 
harbourat Greytown. It iscalculated to take 15 minutes 
to fill the lock of 53ft. lift with water, and 11 minutes to 
fill the other locks, with 45 minutes time required for each 
ship lockage. This proposed canal will be of greater 
capacity than the Suez Canal. It will be both wider and 
deeper. 

Turning now to bridge engineering, we almost as a 
matter of course first look to the work of Sir John Fowler 
and Mr. B. Baker on the Forth.? To this remarkable 
structure several thousands of tons of steel have been 
added during the year, making the total quantity actually 
erected at the present time about 42,000 tons. The 
southern approach may be looked upon as completed. 
Passing from this to the northern side, we first reach the 
south cantilever pier and. its superstructure ; the progress 
made with this and the other piers may be best shown by 
giving the length of the internal viaduct for the perma- 
nent way which has been erected at each pier. At the 
southern, or Queensferry section, about 1000ft. of the 
main aud rail-bearing trough girders are erected ; at the 
central, or Inch Garvie section, over 1000ft. are erected, 
and at the northern, or Fife section, about 1000ft.; that 


1 Tue Enctneer, Sth October, 1886, page 282, 


2 Tue Enorneer, vol, lxiii., pages 194, 195; vol. Ixiv,, page 438; vol, 
Ixvi., pages 324, 395, 





is to say, that taken from the centre of each pier, the 
great cantilever arms stand out 500ft., and at their ends 
are growing day by day, until each will have a total length 
from the centre of the piers of the whole length of London 
Bridge, and at these mt they will join hands by mutually 
supporting a little connecting girder of 117 yards in 
length. During the year an exceptionally heavy gale 
gave an excellent opportunity of obtaining wind pressures 
by means of the several wind gauges which are distributed 
over the bridge. The gale referred to occurred on the 
16th November, and was repeated on the 17th, with even 
more violence. The maximum pressure recorded on the 
large gauge, which is 24ft. by 10ft., and placed 80ft. above 
water level on Inch Garvie, was 271b. per square foot. 
A small gauge formed by a movable part in the centre of 
the large gauge, gave a maximum pressure of 32 lb., while 
a similar gauge at the corner of the large one gave a pres- 
sure of 30lb. A small fixed gauge, 2ft. square, on Inch 
Garvie, gave a pressure of 41 lb. per square foot, and a 
revolving gauge 351b. A gauge on the top of the Fife 
pier about 360ft above the water gave a pressure of 32 1b. 
Similar gauges on top of Queensferry pier were not acces- 
sible by an observer, and one was blown away from the 
top of Inch Garvie. All these figures relate to November 
17th, the pressures of the previous day being much less. 
It will be observed that the pressure at the top of the 
pier where it was taken was less even than several of the 
pressures at lower levels. 

A very large bridge project has occupied some atten- 
tion in the United States. It is designed by Mr. 
G. Lindenthal, for carrying six lines of rails, and 
crossing the Hudson River at New York city. It is 
a suspension bridge, and is designed with a central 
span of 2850ft., the suspension members being catenary 
lattice girders, and their river supports are piers 500ft. in 
height. The very small amount of experience in tunnel 
making, and large experience in bridge building, is 
perhaps the cause of so many proposals fur very big bridges 
across the Hudson, of which Mr. Lindenthal’s is only one. 
He has, however, the support of Mr. B. Baker as consult- 
ing engineer, and his chief competitor, a turning bridge of 
1000ft. turning span, to be closed during only about half 
the year, acting as a bridge during only the winter 
time, has not much chance, perhaps even less than the 
Hudson River Tunnel, which is still stopped for want of 
funds. <A bridgeacross the English Channel is again pro- 
posed, and this time not only seriously, but by some men 
whose proposals usually command and get the most re- 
spectful attention. The proposal comes from MM. 
Schneider and Hersent, who have worked out detail 
plans, which are supported by asyndicate, of which Count 
Chandordy, late Minister of Foreign Affairs, is chairman. 

A remarkable viaduct has been completed in Bolivia, 
from the designs of Mr. Edward Woods, P.P. Inst. C.E., 
for the Antofagasta Railway, which it carries across the 
river Loa, a small river at the bottom of a cahon about 
350ft. in depth. The height from water to rail level is 
336ft. Gin., and is thus the highest in the world; but itis 
also the highest viaduct in the world, in that the rails are 
9852ft. above sea level. The work was constructed in 
this country by the Horseley Company, and erected by 
the railway company, under the direction of two foremen 
from the works of the builders. 

The Americans have during the year completed a canti- 
lever bridge over the Hudson at Poughkeepsie,* one of 
the spans being 500ft. in the clear. The cantilevers were 
built out, but the large parallel girders were built on 
massive wood staging. Another American bridge which 
should be noticed is one at Cincinnati across the Ohio 
River, with a span of 550ft., recently completed. In 
August last the whole of the staging upon which this 
was about to be erected, together with two travelling 
cranes and thirteen bays of the iron floor, were carried 
away by a freshet and lost. A recently received Ameri- 
can journal says that in five weeks the staging was 
replaced, new travellers raised and rigged, and 1200 lineal 
feet of substantial pile protection put in. The first iron 
was run out on September 30th; in four weeks the span 
was completely connected, and on October 30th it was 
swung clear. “In accomplishing this feat, the Phonix 
Bridge Company swung the longest and heaviest simple 
truss ever built, a truss requiring false works of the most 
permanent character, 84ft. high and 60ft. wide on top, 
founded on piles 55ft. long.” Whether Mr. Lindenthal’s 
bridge will be constructed or not depends entirely upon the 
possibility of its earning a dividend upon the great cost, 
which isestimated at £7,400,000, upon which interest at 5 per 
cent. would be £370,000. The total passenger traffic during 
the first year is estimated at 22,000,000, or about 60,000 
per day, and an average toll of about 5d. is proposed. 
With miscellaneous earnings it is estimated that some- 
thing like £440,000 would be taken. This seems to be a 
very large sum, and the proposed toll seems to our no- 
tions heavy, but some of these American bridges earn 
enormous sums. During the past year the celebrated 
Brooklyn Bridge earned in tolls £183,592, divided as 
follows:—Promenade, £3393; carriage-ways, £13,446; 
railroad, £166,752. On the railway 30,331,283 passengers 
were carried in the year; this number for the year 1887 
was 27,940,313, a gain of 2,390,970 passengers in one year, 
though a much less rate of increase than in the past 
years. The aggregate of foot and railway passengers was 
33,116,816. The expenditures for 1888 are said to have 
amounted to £166,300, but what these were for we are 
not informed. 

There is very little if any change to note in the system 
of bridge design or construction, but it may be remarked 
that an exchange of systems is going on in England and 
the United States. In England more attention and 
favour is being extended to the deep lattice and pin con- 
nected bridge for spans moderately long; while, on the 
other hand, the Americans are rapidly adopting the 
rivetted and rigid system for all girders within at least 
100ft. span. An exceedingly heavy rivetted lattice is 
about to be built over the Erie Canal at Watervliet 
Arsenal, West Troy, for carrying heavy guns from the 





works to the wharf on the Hudson. The bridge will be 
100ft. long, 14ft. wide in the clear, and will weigh about 
66 tons. The gun-truck and gun to pass over this 
bridge will met 200 tons, this load being carried on 
_— a with six pairs of wheels under each, on a base 
of 21ft. 

During the year good progress has been made in the 
building of the piers and approaches of the new Tower 
Bridge over the Thames. The traffic in the river im- 
poses restrictions on the method of working and the 
quantity of space occupied at the river piers, and 
makes progress rather slow. The northern approach 
has been nearly completed, and the southern abut- 
ment commenced, A Bill has been lodged in Parliament 
dealing with this bridge and with alterations proposed by 
Mr. J. Wolfe Barry, who is now the sole engineer of the 
work. The total length of this bridge will be 940ft., and 
total length, with approaches, 2640ft.; the opening span 
will be 200ft.; with headway, when opened, 135ft., when 
shut, 29ft. Gin.; side spans, width, 270ft.; side spans, 
headway, from 20ft. to 27ft.; width between parapets, 
opening span, 50ft.; width between parapets, aide spans, 
and approaches, 60ft. The steepest gradient of the 
approaches will be one in forty. The total depth of the 
foundations is 60ft. below Trinity high-water mark, 27ft. 
below bed of river; sectional area of waterway, 20,040 
square feet, while that at London Bridge is 19,300 
square feet. The depth of water at opening span at 
high water is 33ft. Gin. at low water 13ft. Gin. 
The following are the estimated quantities of materials in 
the bridge and approaches: Bricks, 31,000,000; concrete, 
70,500 cubie yards; cement, 19,500 tons; granite and 
other stone, 235,000 cubic feet; iron and steel, 10,500 
tons. Two steam pumping engines for hydraulic ma- 
chinery, each 360-horse power, eight hydraulic engines 
and six accumulators, four hydraulic lifts in towers for 
passengers; size of each leaf of opening span, 50ft. wide 
by 100ft. long; weight of each leaf of opening span, in- 
cluding voadway and counterbalance weights, 700 tons; 
estimated cost, £750,000. The contractors are Mr. J. 
Jackson and Messrs. Armstrong, Mitchell, and Co. 

In this country only one noteworthy piece of tunnel 
construction has been in progress, namely, that of the 
City and Southwark subway and tramway to Clapham. 
From the description which was given by us of the system 
upon which this tunnel was constructed under the 
Thames,‘ and towards the Elephant and Castle, it will 
have been seen that it is one well adapted to almost any 
circumstances of subsoil, but it is found that it will be 
necessary to make a slight modification in the system 
where it passes through the watery gravel along the 
Clapham-road. This bed or basin of gravel has proved a 
most troublesome fact to the engineers of the Sond of 
Works and others, and pumping has cost a heavy sum. 
Pumping must if possible be avoided in constructing so 
big a thing as this tunnel, which runs along the road as 
far as the Swan Inn. Arrangements will probably be 
made for working under au air pressure of at least 9 lb. 
per square inch above atmospheric pressure. It has been 
decided to work this subway tramway trains by means of 
electricity, and twelve 100-horse power locomotives will 
be employed, weighing each about eight tons. The arma- 
tures will be coupled direct to the driving wheels by side 
rods, no intermediate gearing being employed. This, of 
course, can’ be very easily done in such a case as this, 
where a clean tunnel and permanent way, specially made, 
will facilitate the use of small driving wheels, so that a 
considerable armature speed may be obtained. Overhead 
conductors will be employed after the method adopted by 
Messrs. Siemens in some mining tunnels, but the whole 
of the electrical matters are not yet settled as regards the 
conditions of the working. 

Reference has been made to the Hudson River tunnel 
at which it was at this time last year expected work 
would recommence. This, however, has not been the case, 
although a crossing of the Hudson somewhere near about 
the site of this unfortunate tunnel is most urgently 
required, and bridges are not permissible. The river traffic 
is enormous. No opening bridge would be of any use for 
it would be almost always open. A tunnel is the right 
thing, but the bed of the river is of bad material to work 
in, rather treacherous silt, and the depth of water over- 
head is great. The Americans do not “take much stock” 
in tunnels under rivers, and the attempt to raise money 
in England to complete the Hudson tunnel failed. The 
Michigan Central and the Illinois Central, and several 
other railways, are all waiting for a crossing; and another 
tunnel has now been commenced under the St. Clair 
River, from Port Huron to Sarnia, and known as the 
Sarnia tunnel. Like the City and Southwark tunnels 
under the Thames, it will be lined with cast iron rings, and 
it isin clay. The latter is, however, rather soft, and con- 
tains a good deal of gas, which causes much trouble. 
Work had been commenced upon intermediate shafts for 
rapid execution of the tunnel, but as these shafts could 
only with very great difficulty be prevented from 
squeezing in, they have for the present been given up, 
and work has been started at the portals, which are now 
just being dug out. The total length from portal to 
portal is about 4620ft., of which 2400ft. is under the 
river, which is here 42ft. deep. The distance of the roof 
of the tunnel below the bed of the river averages about 
25ft. The material is blue clay throughout, plastic and 
putty-like in consistency. About 150 men are now at 
work. It does not appear likely that any considerable 
trouble will arise from water, although there may from 
gas, which at points is encountered under high pressure 
but small volume, so that it soon exhausts itself. The 
adopted section is a circle of 20ft. din. outside, 19ft. 10in. 
inside in the clear, the lining being cast iron segments 2in. 
thick, 6in. flanges, 18in. wide; fourteen segments and a 
key-piece about 10in. by 18in. completing the circle. A 
cast steel shield 15ft. by 21ft. 4in. is to be driven in front 
by a hydraulic pressure of 3000 tons from twenty-four 
jacks, 10in. by 26in. The gradients into and out of the 
tunnel are 2 in 100 for about 3000ft. at each end. The 
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tunnel is estimated to cost £450,000, but with the soft, 
strengthless, gassy material through which the whole has 
to be done, this estimate seems none too much. If this 
tunnel is completed, two or three more will without doubt 
soon- be constructed. The Grand Trunk line will be 
accommodated by the Sarnia tunnel, concerning which 
Mr. B. Baker, M. Inst. C.E., is consulting engineer in this 
country. 

A tunnel is proposed in Norway. If constructed it 
will be eight miles in length and through gneiss rock, the 
object being to bring the waters of l’Oegeren-See to Chris- 
tiania. A circular section nearly 16ft. in diameter is pro- 
posed, and it is to be half filled. The surface of the lake 
is 330ft. above sea level, and its shores are surrounded b 
forests. The timber from these is to be floated through 
the tunnel to the seaport, and the water-power made 
available is estimated at 24,000-horse power. If this can 
be successfully done and the water supply maintained, 
Christiania ought to be lighted cheaply by electricity; but 
gneiss is not very desirable material in which to cut a 
tunnel eight miles in length. 

Reference must be made to the Glasgow Central Under- 
ground Railway, which will be seven miles in length, and of 
which six miles are underground. The line is to have 
eleven stations, and the system of construction will be 
much the same as that adopted on the Inner Circle com- 
pletion link®, The estimated cost of this line is £1,131,000, 
of which £227,000, or about one-fifth, is for lands. With 
10 per cent. for contingencies, the total estimated cost per 
mile is £177,000. Messrs. Fourmans and McCall and 
Mr. R. T. Moore are the engineers. 

Nothing has yet been done towards the construction of 
the Simplon tunnel, but surveys have been repeated and 
plans more in detail have been made. The line preferred 

y those who have the matter in hand runs from near 
Brigue on the north to near Varzo in the South, and is 
19,795 metres in length; but an alternative line, with its 
northern end near Gliss, is only 16,070 metres. The con- 
nections with existing lines appear to be easy and short, 
but the shorter line gives a tunnel nearly ten miles in 
length, and the larger one 12°3 miles nearly, and the 
temperature in the centre would, it is estimated, be 
respectively 93deg. and 102deg. Fah. It is, however, 
urged that artificial cooling might be adopted, as there is 
plenty of ice near at hand; and as there is abundance of 
water power, compressed air and electric lighting can both 
be freely used. The proposed tunnel would be either 
2322ft. or 2771ft. above the sea, and thus much less in 
elevation than either of those which have been made; 
the Mont Cenis being 3732ft.; St. Gothard, 3778ft.; and 
the Arlberg, 4494ft. 

Amongst the railways opened during the year, one of 
the most important is perhaps the Transcaspian Railway 
completed as far as Samarkand. The line is of the simple 
order, but its possible political importance is very great, 
and its trading possibilities are not to be overlooked. 

At home very little railway work has been done, but 
English engineers have been doing a great deal of railway 
work in South America; though, perhaps, the great 
American contractor, Mr, J. G. Meigs, has, in the sixteen 
thousand miles which is constructing in the Argentine 
Republic, more in hand than anyone else. 

The opening of the China Tientsin Railway in October 
last is no doubt one of the most significant of railway 
events for this country, for although as the Chinese 
acquire more knowledge of railway requirements, they 
will do a good deal of their own work, the construction of 
the engines and ironwork for the railway extensions which 
will probably follow, will afford a good deal of work for 
English manufacturers. We have already given some 
accounts® of the rolling stock and of the lines now com- 
pleted from Tu-fai to Tientsin by Mr. C. W. Kinder, Mr. 
J. Cleminson being consulting engineer in London, and 
accounts have been given of the opening of the line and of 
the difficulties met with in overcoming the requirements 
of the mandarins carrying blue, red, yellow, and other 
colours of umbrellas. Society grades in China will 
probably divide the railway carriages into a hundred 
boxes. 

The most remarkable piece of railway work in hand, is 
perhaps the Nova Scotia Ship Railway, which is being 
constructed from the designs of Messrs. Sir John Fowler, 
B. Baker and McKetchom, by Mr. J. G. Meigs, as con- 
tractor. This line runs from Fundy to the Gulf of St. 
Lawrence, a distance of 17 miles. The railway is per- 
fectly straight, and laid with two pairs of 110 lb. steel 
rails, 4ft. 84in. gauge, placed 16ft. apart. The rails rest 
upon sleepers 14in. by Tin. close spaced, and the greatest 
gradient is 1 in 500. At the two ends of the line 
vessels up to 2000 tons will be raised 40ft. on 16- 
wheeled trucks, resting upon enormously powerful 
hydraulic lifts. The work is allin hand and the time is, 
looked forward to when this will be completed, and the 
Tehuantepec line taken in hand. Mr. B. Baker is also 
associated with this line with Colonel Andrews, Mr. N. 
Corthell, and others. It is estimated that this Tehuan- 
tepec ship railway will cost about £12,000,000, but large 
as this sum is, it is only about one-fourth of that already 
spent on the Panama Canal. 

A great deal might be said concerning the now success- 
ful light railways at work in England, and of those which 
are proposed by Mr. 8. Sellon, who has Bills in Parlia- 
ment this session, and also of this question as it relates 
to Ireland. We have, however, lately’ dealt with the 
question, and can now only remark with satisfaction that 
the proper view of light railways as feeders is now being 
taken, and it will no doubt lead to rapid extension of the 
system. 

Itis a curious thing that the Channel bridge and tunnel 
projects should every few years since 1802 be brought 
forward, all of them involving an enormous expenditure 
if carried out, one of them as much as 87 millions 
sterling, and yet when a first-class thoroughly well- 
schemed Channel ferry was prepared by Sir John Fowler 
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and Mr, B. Baker, and the total cost estimated at two mil- 
lions, it was alleged that there would not be sufficient traffic 
to repay the outlay. Inasmuch as the charge for transit 
of goods by bridge or tunnel could never be anything like 
as cheap as by boat, it would appear that either a bridge 
or a tunnel would be constructed for the benefit of a few 
sea-sick passengers, who would, the promoters assume, 
prefer risking the passage by either of these structures to 
staying at home, and no one but the promoters could gain 
by either bridge or tunnel. 

In waterworks engineering one of the most satisfactory 
things to be noted is the rapidly increasing number of 
small and economical works which have been carried out 
for the supply of small towns and villages. In many of 
these cases the small populations would have had still to 
be without a wholesome supply, but for the work of those 
manufacturing and mechanical engineers who, by being 
themselves producers of the necessary plant, are able to 
undertake small works which would not afford any remu- 
neration to the consulting engineer accustomed to 





| larger operations and to Parliamentary preliminaries. The | 


steam engine builder has also been the cause of economies | : pe ne 
‘has to be said. The Tees Conservancy Commissioners 


in large works, for he has broken through the prejudice of 
the older waterworks engineers, who could not construct 
waterworks without the very large and costly pumping 
engines requiring large and costly houses for their accom- 
modation. This he has done by showing that direct- 
acting engines may be made which are as economical in 


their consumption of steam as the large engines and as | 


trustworthy. He has also shown that by the use of 
higher pressures and speeds higher than thirty revolutions 
per minute, corporations may be enabled to erect or extend 
works that otherwise would have to be postponed on 
account of cost. 

Another illustration of the way in which mechanical 
or dynamic methods are taking the place of the old static 
methods is in the filtration of water, not only in this 
country but abroad. Considerable progress has been 
made in the United States in the system of filtration 
through sand under high pressure, and at a correspond- 
ingly great speed in proportion to the filtering surface. 
The method devised by Dr. Leeds, of the Stephens 
Institute of Technology, is to form his filters of strong 
wrought iron vessels about 10ft. in diameter and 7ft. 
deep, staying them so as to stand a pressure of 60 1b. per 
square inch. About 4ft. deep of fine filter sand is filled 
in, and at the bottom, as well as about one foot below the 
sand surface, a horizontal network of perforated pipes is 
placed, and these are so connected together by means of 
pipes and cocks outside the filters, that the flow of water 
may be turned in any desired direction. When first set 
to work the unfiltered water flows on to the top of the 
sand, and passing through it, is drawn off by the bottom 
network of perforated pipes. After a time the sand gets 
clogged, the supply pipe is closed, and filtered water is 
allowed to flow through the upper layer of perforated 
pipes, an overflow from the upper part of the filter 
being opened at the same time. By this means 
the upper layer of sand, 1ft. deep, is thoroughly washed 
in a minute or two, without any expenditure of labour. 
At certain intervals the entire body of sand may be 
washed by allowing the reverse flow to enter by the lower 
layer of pipes. The system has been carefully tested in 
this country by Messrs. Mather and Platt, of Manchester, 
chiefly with reference to the purification of the effluents 
from dye works; and by Messrs. Easton and Anderson, 
with reference to the treatment of potable waters on a 
large scale, especially in conjunction with the Anderson 
method of puritication by agitation with iron. A filter 
10ft. diameter will pass on an average about 250,000 
gallons per twenty-four hours; and it is obvious that 
batieries to purify any amount of water can be arranged. 
The saving of space and of filtering material is very great, 
and in cold countries the filter may be placed under cover 
at a moderate expense. 

Of illustrations of waterworks on the large scale, those 
of the Liverpool Corporation stand first.* The fine 
masonry dam by which a large part of the valley of the 
Vyrnwy is being converted intoa beautiful lake is nearing 
completion, a large quantity of water having been already 
impounded since the closing of the sluices on the 28th of 
November last. Only the compensation water is now 
passing down the river below the dam. For measuring 
this compensation water the usual method has not been 
adopted, but instead, a measuring house, containing a 
chamber or basin, with a capacity of 21,000 gallons, and 
with apparatus for starting and stopping the flow of 
water into them, has been constructed. The plan has 
involved what appear to be very like makeshift altera- 
tions, although they are to be permanent; but we 
believe the arrangement is not due to Mr. Deacon, 
the engineer of the works. When a man buys a few 
gallons of wine, it is usual to measure it into and 
out of a quart or gallon pot; but it seems strange 
that engineers should in 1888 be obliged to resort toa 
similarly primitive method of measuring a supply of ten 
million gallons per day of compensation water. It may be, 
or appear to be,a very definite way of measuring water, but 
it is not engineering, and it is not necessarily more accu- 
rate than a weir measurement, which could be accom- 
plished without adding any unsightly excrescences to a 
very fine piece of architecture. A large part of the whole 
of the aqueduct from Vyrnwy to Prescott reservoirs, 684 
miles, is now completed, and the aqueducts under the 
Mersey and under the Weaver are well in hand. We 
shall deal with some features of these works in an early 
issue, 

The new Croton Aqueduct, for the supply of New York, 
is still in course of construction, but the proposed Quaker 
Bridge dam,® which had been decided upon, and was 
about to be constructed, has again been postponed, poli- 
tical and party influences being allowed to interfere in a 
curious and exceedingly undignified way with the work 
of civil engineers in the States.1° For the seventh time 
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the matter is reopened for discussion, the last time it was 
reopened by the active obstructionist party friendly to 
the curved dam faction ; and it is rather amusing that at 
a late meeting of the Commission certain of the objectors 
to the building of the Quaker Bridge dam represented 
that “they had been put to great disadvantage by reason 
of their inability to procure expert testimony of compe- 
tent persons who were opposed to the plan.” The Ameri- 
can Engineering News remarks, “ Which to any other than 
the bull-headed obstructionists themselves would prove 
that ‘the plan’ was all right, as far as a dam at Quaker 
Bridge was concerned; it is the method of carrying out 
this plan that really interests engineers.” 

The Manchester Corporation Works for the supply of 
water from Thirlmere continue in steady progress, but 
the Corporation has in Parliament a Bill seeking powers 
to enable them to materially alter and to postpone a large 
part of the scheme!1. The Bill will probably be opposed, 
as it proposes to construct only such works as will permit 
the abstraction of ten million gallons per day instead of 
fifty millions, leaving forty million gallons per day un- 
appropriated. Of river engineering at home but little 


inaugurated the South Gare breakwater and pier in 
October last, and there now only remains the completion 
of the North Gare breakwater for the realisation of the 
complete plans of the Commissioners and of the late engi- 
neer, Mr. John Fowler. 

The River Ribble Commissioners are still in great 


| straits with their peculiar piece of river and dock engi- 


neering, and it need hardly be said have a Bill in Parlia- 
ment on the subject. 

Messrs. Fleming and Ferguson, of Paisley, launched, on 
the 21st ult., the third of a fleet of dredgers, which they 
have constructed for the Corporation of Preston, to be 
used in the deepening of the River Ribble. These 
dredgers are 170ft. long by 40ft. beam, and are said to be 
the most powerful dredgers afloat in this country. The 
machinery and gearing throughout is made of crucible 
cast steel. Each bucket has a capacity of 23 ewt., and 
the machine is capable of raising 1000 tons per hour from 
a depth of 35ft. 

There are in Parliament, for session 1889, Private Bills 
as follows:—Railway Bills, 80; canals, 3; tramway and 
subway, 18; water, gas, and lighting, 24; harbour, dock, 
and ports, 17; town improvement, markets, &c., 39; road 
and bridge, 3; miscellaneous, 23; a total of 207. 

From the small quantity of engineering work which 
comprised the whole a hundred years ago, the total now 
in hand by British engineers might be gathered from the 
enormous numbers in the profession or in the engineering 
trades at the present time. We have no means of 
estimating what the total is, but the following figures 
referring to the Institution of Civil Engineers, to 
which only a portion of the practising engineers are 
attached, though it is the body representative of British 
engineers, gives some idea of the work necessary to keep 
all employed. The following table shows the progress of 
this chartered Society during the last decade and the past 
twelve months ; the date given, the 2nd of January, being 
that of the establishment of the Institution in the year 
1818 :— 











January 2nd. 1879 1888. 1839. 
Members 1081 1596 1638 
Associates... ... ... 1717 2855 3003 
Honorary members... 16 20 18 
Students ... ... ... 535 947 957 

3349 


Totals ... 5418 5616 


During the past year no startling novelties or innova- 
tions have been introduced in mechanical engineering. 
The tendency has been to make steady progress in the 
development of what we have got rather than to intro- 
duce novelties of any kind. Indeed, it may be said that 
the work of the past year rather goes to show that there 
is not much room for the introduction of novel or startling 
inventions, and to prove that the work done recently 
by engineers was so good that it is difficult to pro- 
duce anything much better. The most attractive and 
important departments of mechanical engineering are 
those which deal with transport—that is to say, with 
railways and steamships. Concerning the former we 
shall speak first. 

In this country nothing new in locomotive construction 
has been introduced during the year. The tendency is to 
build heavier and heavier locomotives, but this tendency 
is purely the result of the demands made by the public 
for increased comfort or luxury in travelling. A railway 
coach to be comfortable must be roomy, but if it is big it 
must also be heavy. High speed again is but another 
species of luxury. We have therefore in the present day 
much larger and heavier trains running at a far greater 
speed and for far longer distances without astop than was 
dreamed of thirty or even twenty years ago. This has 
rendered more powerful engines necessary ; and so weight 
has been augmented all round. With the object of getting 
power pressures have been increased. Thirty years ago 
75 lb. was the normal pressure, 90 lb. was very exceptional. 
Mr. W. Adams, then on the North London Railway, was the 
first some twenty or twenty-five years ago to adopt what 
was then considered the enormous pressure of 1601b. The 
immediate result was considerable trouble with his cylin- 
ders, which wore out rapidly. This was soon got over by 
judicious mixtures and care in casting. It is not easy, we 
may say, to see how technical education acquired in a 
school or college would have settled this point. Now 
160 1b. is a very common pressure for locomotives, and 
Mr. Webb uses 175 lb. in his Dreadnought class of com- 
pounds. In this country the use of compound engines is 
confined to three railways, namely, the London and North- 
Western ; the North-Eastern, on which Mr. Worsdell is 
working his compounds with much success; and the Great 
Eastern, on which there are also some Worsdell com- 
pounds running. Abroad, however, the compound loco- 
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motive seems to be taking root; and it is worth notice 
that Mr. Webb has sent one of his engines to the 
United States for practical use. The American engineers 
hai the option given them of building a compound from 
Mr. Webb’s designs, but they elected to have the English 
engine pure and simple. In the United States they 
appear to be less satisfied with their own engines than 
English engineers are with theirs. This is probably due 
to the persistent obstinacy with which United States 
engineers refuse -to adopt devices and systems of con- 
struction elaborated on the principle of the survival of 
the fittest with great care and caution in this country. 
For example, they cannot be persuaded at the other side 
of the Atlantic that the true value of the locomotive 
boiler cannot be got without a brick arch in the fire-box. 
Various other points will suggest themselves at once to 
those familiar with locomotive construction. The most 
noteworthy recent innovation in the United States is the 
Strong locomotive; the first engine built under Mr. 
Strong’s patent was a failure, the breeches combustion 
chamber burning out and leaking. Recent advices from 
the States, however, tell us that Mr. Strong, not dis- 
couraged, has had a new engine built by the Hinkley 
Locomotive Company, Boston, for the Atcheson, Topeka, 
and Santa Fé Railroad. The peculiarity in the con- 
struction of the Strong locomotive is in the furnaces and 
combustion chamber, the valves and valve gear, and in 
the arrangement of the wheels and running gear. The 


boiler has two furnaces, each one being a welded and | 


corrugated steel cylinder 42in. in diameter and 7ft. long. 
These two furnaces are joined by a flanged and corru- 
gated junction piece, which is a cylindrical com- 
bustion chamber; the grate area is 50 square feet. The 
combustion chamber is 9ft. long from the face of the 
bridge wall to the tube-plate, and it is 16ft. from the fire- 
door to the tube plate. The total heating surface is 1650ft. 
The engine has a four-wheel bogie under the leading 
end. The drivers, 5ft. Sin. in diameter, are midway 
between the leading and trailing ends of the boiler. Be- 





receipts of the Scottish railways have shown a marked 
improvement on recent years. A scrutiny of the weekly 
increases in passenger and goods receipts respectively will 
show that the goods exhibit a steady improvement, which 
could only, in a slight degree and for a limited time, be 
affected by the Glasgow Exhibition; whilst the increases 
in passenger trattic, popularly ascribed to the same cause, 
were not so much as might be supposed, in consequence of 
the short distances run and the low fares charged. The 
tide had turned ere the Exhibition was opened, and the 
increase is maintained after it is closed; facts which point 
to the conclusion that the increased receipts on the 
Scottish railways are chiefly due to the legitimate 
improvement in the trade of the country generally. 

A notable circumstance during the past half-year 
has been the race of express trains between London 
and Scotland, which has settled the question between 
the east and west coast companies as to the time to 
be taken to perform the journey. But the experience 
acquired during the summer goes to show that so far as 
through traffic to and from the North of Scotland is con- 
cerned, the Forth Bridge is not likely to yield the 

uniary advantages claimed for it by its promoters. 

he difference in distance, compared with the existing 
west coast route, is so insignificant that it may be omitted 
as a factor in considering the merits of the respective 
routes. Ifa profit is to be made, it will come from goods, 
not passengers; but on all such questions much uncer- 
tainty must exist. None can exist concerning the talent 
and skill shown in the construction of the mightiest 
bridge the world has ever seen. The Scottish railway 
companies have now large, organised, and fully-equipped 
ambulance corps, whose efficient “ first aid” is always at 
hand should such unfortunately be required. It is worthy 


better than nothing. It is matter for surprise that rail- 
way companies do not turn their attention in this direc- 
tion. Inthe United States the fearful disasters which 
have ensued from the use of stoves has led to the adoption 
of systems of heating with steam, many of which have 
been fully described and illustrated in our pages. ‘The 
method adopted on the Caledonian Railway by Mr. 
Drummond has proved so fully successful that we illus- 
trate it on page 5. The steam used for heating the 
carriages is taken exclusively from the Westinghouse 
brake engine exhaust, which is found to be sufficient. 
When this source is not available, the engine exhaust is 
used. In both cases an auxiliary supply pipe from the 
boiler is connected to the heating main, and is used as 
supplementary, if necessary, to the Westinghouse exhaust ; 
and entirely with the engine exhaust for heating trains 
at terminal stations before starting, or when running 
without steam on falling gradients. The steam is con- 
ducted from the engine through a wrought iron pipe of 
lin. internal diameter, fixed to the under-frame of each 
vehicle. The continuity between the vehicles is effected 
by flexible india-rubber piping with gun-metal couplings, 
similar in design to those of the Westinghouse pressure 
brake, but with metallic faces. Westinghouse coupling 
pipes disused for brake purposes are also employed. As 
the couplings occupy the lowest points in the main pipe, 
a hole ,4in. in diameter is provided to keep the depres- 
sion free from water of condensation, The main steam 
pipe under the carriages is covered with felt, with an 
outside covering of canvas to hold it together. Each 
carriage compartment has a thin cast iron cylindrical 
reservoir, with an external surface of 8°25 square feet, 
placed transversely, and under one of the seats. The 
reservoirs are arranged in pairs, so that one branch from 





of remark that the Caledonian Company has had nearly 


Statement of Cost of One Mile of Single Line Road as Laid on the 
Chairs and Wood Sleeper 


| the main pipe supplies steam to two compartments. The 


North-Eastern Railway with 901b. Bull-headed Rails and Odinary 
rs, exclusive of Ballasting. 


Amount. 











» hendi . No. eight. Rate, : 
hind the drivers is a two-wheel pony truck with 3ft. Gin. es — : — 
wheels, which is equalised with the drivers, making ten | , soak |] £a 8 <a a. cs a. 
wheels under the engine. The tender is carried ona four- | Bull-headed rails, 901b. per yard... we - — 1411 8 2 8 317 6 M8 0 9 
wheel bogie forward and a six-wheel bogie behind, making Fish-plates.... ™ 412 2% 515 0 23 910 
ten wheels in all under the tender. The total weight is | p54, bolts and nats ... 01832 8 8 0 718 6 
over sixty tons. The driver’s cab is over the trailing | ea ee | 
drivers, forward of the double fire-box. The fireman has | Chairs... 3872 at 40lb.each 69 2 3 12 212 6 18110 0 
a cab at the back end of the fire-box entirely to himself. ¢.,, 3872 a '1176p.100 7 5 2 
They have communication by a passage over the top of | | al al mil i= ae uu 6 4719 0 
the fire-box between the two cabs, the engineer having a | >PIX®, three perchair .- 22.08, each 7228 dings digs 
call bell with which to summon the stoker if he wishes | Creosoted wood sleepers... 0 0. 0... ... 1936 sd | 026 242 0 0 7 
to speak with him. The locomotive wheel base is 28ft.; | ee ee oe te 2 7 ~«21O«O 050 88 11 ws 
the wheel base of engine and tender, 48ft.; total length | ““'TS° 0° materials a, say, “sper ton jules i ni “ 
over all, about 55ft. The highest point of the engineer’s | Storage and incidental expenses... ... ... a. ie 2 7 1 OM 010 Wi. 4 
cab is 13ft. 7in. from the ground. The fireman’s cab, | Use of locomotive engine in distributing mate- } | r 
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which, like the driver's, is very roomy, is built of heavy | rials on the line at, say, £15 per mile ... 
iron plate. The engine has no extended front arch or | Labour of laying 1760 yards - _ ae 88 0 
netting, or device for spark arresting, as they are not 208 14 2 


required. The valve gear is novel, closely resembling, 
however, “ Seaward’s slides,” used half a century ago in 
marine work. There are two gridiron valves—one for 
exhaust, the other for admission—at each end of each 
cylinder. There are nine ports, 4}in. wide, in each valve, 
making 38}in. the width of port on each valve. This 
large valve area admits the steam at very nearly boiler 
pressure on the piston, and the steam valve cuts it off at 
the will of the driver at any place from 4in. to 22in., the 
exhaust valve remaining closed until the last inch of the 
piston travel, when it opens wide, letting the steam go 
freely with very little back pressure. The cylinders are 
19in. by 24in. It is not easy to see what will be gained 
by this radical change in locomotive construction, but 
time will perhaps show. 

Probably the most remarkable change in locomotive 
practice in this country is the adoption of single-wheeled 
drivers by Mr. Johnson, on the Midland. These have 
been rendered possible only by the use of the sand blast, 
in a way which we have already fully described and illus- 
trated in our pages. These engines are giving great 
satisfaction, and are extremely steady at high speeds, and 
very economical in fuel. The difficulties first encountered 
with the 19in. cylinder engines have been overcome ; and 
these locomotives are now doing very well indeed ; so 
well that it is, we believe, in contemplation to build yet 
more powerful engines of much the same type, to deal 
’ with the augmenting weight of passenger traffic. In 
other respects the chief work that has engaged the loco- 
motive department of the Midland Railway during the 
year has been the building of a number of heavy goods 
engines and tenders for mineral service, having cylinders 
18in. diameter and 26in. stroke, and wheels 4ft. Qin. 
diameter. These engines and tenders are fitted with 
powerful steam brakes. A number of goods engines and 
tenders has also been built for express, goods, and heavy 
excursion passenger traffic. These have 5ft. 2in. wheels, 
six wheels coupled, cylinders 18in. diameter, and 26in. 
stroke. They are fitted complete with the automatic vacuum 
brake. There has also been built a number of four-coupled 
express bogie passenger engines, with 18in. by 26in. 
cylinders and 6ft. 6in. wheels, 160 1b. pressure, for work- 
ing express traffic between Manchester and Hellifield, and 
Liverpool and Carlisle. 

OntheGreat Western Rail way there has been nothingnew 
done; but Mr. Dean is carrying out experiments in various 
directions, concerning which it would be premature to 
speak. The principal novelty has been the establishment, 
in conjunction with the London and North-Western Rail- 
way Company, of a fast service from Bristol to the North 
through the Severn tunnel. The Great Western Company 
is establishing an improved service to the Channel Islands, 
and for this purpose three new twin-screw passenger 
boats have been ordered from Messrs. Laird, of Birken- 
head, the delivery of which is expected about next June. 
There will be an accelerated train service in connection 
with these boats. Concerning other English railways it 
is not necessary to write in any detail, because there 
is nothing specially worthy of record to speak about. 

In Scotland we find that during the past year the traffic 
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Statement of Cost of One Mile of Single Line Road as Laid on 
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£1266 17 5 +176 = £7 3 11, cost of one rail’s length, ie., 30ft. of single line road. 
5 + 1760 = £0 14 44, cost per yard of single line road. 
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No. Weight. Rate, Amount. Total. 
~~ « @q@ £a 4, ga 4, £ a 4. 
Flat-bottomed steel rails, 90 lb. per yard... ... — ~ 141 8 2 8 317 6 548 0 9 
Fish-plates... 704at13lb.each 0 4 1 24 515 0 23 910 
Fish-bolts and nuts ... 1408 at 1} 1b, 018 3 12 8 8 0 718 6 ee 
om 579 ¢ 
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Steel keys ... 3872 at 14 Ib, 21 3 12 11 0 0 2810 5 
- 644 6 6 
Carriage of materials at, say, 5s. per ton ... - 274 16 2 12 05 0 68 14 2 
Storage and incidental expenses... ... ... .. _ - 74 16 2 12 010 13 14 10 
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all its principal yards fitted with Lucigen or other yard 
lights, which enables the workmen to perform their 
duties with expedition and safety, and the advantages 


obtained in this way by these lights will sooner or) 
later lead to their general adoption by other railway com- | 


panies. The risks of accident to which the men employed 
in shunting operations are exposed have been reduced to 
a minimum by the introduction of these lights and the 
adoption of the coupling pole, in the use of which the 
men have already attained great perfection. The Ar- 
drossan Railway, forming the connecting link between the 
Lanark and Ayrshire systems, was opened in September 
of this year. A new line is being promoted between 


Helensburgh and Fort William, with branches to Loch | 
Lochy and Arisaig; but, as it passes through a barren | 
district for many miles, it will not be of much benefit to | 


the public. Such railways, to be of any use, should run 
along the seaboard. The railway to Gourock is bein 

pushed on with the utmost expedition, and it is expect 

will be open for traffic next summer—another boon to all 
classes in the crowded and industrious city of Glasgow. 
In view of the opening of this railway, the Caledonian 
Company has purchased two first-class steamers, and 
other three are being built for them, thus providing a 
fleet of five vessels to link the city with the coast. The 


heating of carriages by exhaust steam on the Caledonian | 
system is being rapidly extended to its stock, adding much | 


to the comfort of the travelling public. 

There is, perhaps, no improvement in railway construc- 
tion more urgently needed than one in this direction. 
The foot-warmer system, as now in use, is just one degree 


7 +176 — £8 0 1, cost of one rail’s length, i.¢., 30ft. of single line road, 
7 + 1760 = £0 16 0, cost per yard of single line road. 


reservoirs have a fall of sin. in their length, anda hole jin. 
in diameter at the lower end, passing through a branch 
carried under the floor, and always open to the atmosphere 
to allow the air and the water of condensation to escape. 
With the above proportions 4 maximum temperature of 
62 deg. Fah. can be maintained during the most severe 
weather experienced in the North on the Caledouian 
Railway system. The net cost of fitting an engine and 
tender and carriages is £4 9s. for the former, and £1 16s. 
per compartment for the latter. Twelve trains, heated 
on this system, have been running for three winters, and 
have given so much satisfaction that the directors have 
| ordered all trains to be similarly fitted. The proportion 
of heating surface to cubic capacity of space has given 
entire satisfaction, and the passengers, without receiving 
any instructions as to the working of this arrangement, 
have, of their own accord, regulated the temperature of 
| the compartment by means of the ventilator over the 
door. Is it too much to hope that the excellent example 
set by Mr. Drummond will be followed on other lines 
| before 1889 has passed away ? 

Before taking leave of this branch of our subject it may 
not be out of place to say a few words concerning perma- 
nent way. A great deal has been said and written about 
metallic sleepers, and the systems tried on the Continent 
are almost endless in number. In this country metallic 
sleepers have as yet been little used; Mr. Webb, of Crewe, 
probably having done more in this direction than anyone 
else. It will not have failed to strike those who deal 
| observantly with the subject that it is almost impossible 
| to obtain any trustworthy data concerning the relative 
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cost of different systems of permanent way. Estimates 
there are in plenty, but the number of men who can 
say positively what permanent way of any kind really 
costs is surprisingly few. The published trustworthy 
information on the subject is practically ni. Acting on 
the belief that a comparative statement of cost of ordinary 
first-class English track, and that of a good metallic 
system, would prove interesting to our readers, we have 
cvaleed the following tabular statements through the 
courtesy of Mr. Worsdell, of the North-Eastern Railway, 
and Mr. Cabry, of Darlington, of the same line. The 
ordinary road is that normal to the North-Eastern system; 
the metallic road is Cabry and Kinch’s patent. We illus- 
trate and describe it on page 8. There are 10,000 of 
these sleepers laid on three sections of the North-Eastern 
line, over which the heaviest and fastest traffic is carried, 
and these “Cleveland steel” sleepers are, we understand, 
riving the greatest satisfaction, and orders have recently 
Comm given that more shall be laid. We leave the tables 
to speak for themselves, only explaining that a “length 
of a mile” means two separate rails, or one road, a mile 
long. 

In steam engine construction we have no novelties to 

describe. Attention has, however, recently been turned 
with somewhat more energy than usual to the theory of 
the action of steam in a cylinder. It has come at last 
to be admitted that the teachings of Clausius and others 
of his school are but of limited application to the practical 
engine. They are perfectly accurate concerning an im- 
possible machine. Engineers are not satisfied with this, 
and many of them, notably Mr. Hirn, begin to demand 
something more satisfactory. Mr. Hirn has pointed out in 
trenchant terms the utter inadequacy of Clausius’s method 
of dealing with a real steam engine. A further deve- 
lopment of the controversy is supplied by the dispute 
still raging as to whether initial cylinder condensation is 
due to the influence of the metal or to the influence of 
water in the cylinder. What is needed most just now 
is some definite information concerning the changes in 
temperature which actually take place in the metal of a 
cylinder. There are professors who assert that in quick- 
running engines the temperature of the cylinder is prac- 
tically constant, and very near that of the entering steam, 
so that initial condensation must be due to water. We 
need scarcely say that this statement is disputed. What is 
wanted is not theory but knowledge. It appears to us 
that this knowledge might be acquired by letting the face 
of a thermopile into an engine cylinder, and causing the 
current to describe a curve of temperatures on a revolv- 
ing drum. This is just the kind of investigation that 
could be carried out in some of our technical colleges 
provided with experimental steam engines. Mr. Bryan 
Donkin, of Bermondsey, has been working in this direc- 
tion in another way. He fits toa steam engine cylinder 
a clear glass tube 3in. in diameter. This tube is set inside 
another tube about 4in. in diameter. The two tubes have 
their ends closed by brass plates and india-rubber, held 
together by long screws. The glass tubes are Gin. or 8in. 
long. The space between them is filled with air, which 
acts as a non-conductor. At each stroke of the engine 
the inner tube fills with steam, which takes the form of a 
cloud. As expansion proceeds the cloud gradually clears. 
During exhaust it entirely disappears owing to re-evapo- 
ration. Very interesting experiments can be carried out 
with this apparatus, concerning which we shall have more 
to say. Mr. Donkin has patented the heating of a 
cylinder externally with gas jets. He has obtained 
most satisfactory results in point of economy of steam. 
It only remains to be seen how far so expensive a fuel as 
illuminating gas can be applied in this way with economy. 
Up to the present it appears that when the price of gas 
is moderate it can be so used; but there is reason to 
believe that in the method of burning the gas, and apply- 
ing its heat to the cylinder, considerable improvement 
may yet be made. The entire investigation is very 
interesting. We may, while on the subject, call attention 
to the circumstance that years ago we advocated, in this 
journal, the use of water in steam cylinder jackets; the 
water to be highly heated on Perkins’ system by coils of 
tubing in the waste furnace gas. The arrangement is very 
simple, and could be easily tried in practice ; as, however, it 
was not the subject of a patent, nothing has been done in 
the matter. If it was objected that the pressure of the hot 
water would be too great, then oil might be used, which 
has a very high boiling temperature. 
_ In marine engine work there have been no startling 
innovations or new departures during the past year. Nor 
is there evidence that novelties of any kind are likely to 
be brought forward or adopted in the immediate future. 
Just now engineers are too busy to think of such things. 
The following tabular statement will give an idea of how 
great the demand for marine engines and boilers is :— 
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We have no precise return of the number of boilers, but 

the figures we give are not far from the truth. All the 

a engineering works in the North have on their 
ooks now twelve months’ work. It will be understood 

that our figures refer purely to the mercantile marine, 

aa not touch war ships or Government work of any 
ind. 


There is no tendency manifest to augment pressures, 








the highest carried being 1801b., adopted by Messrs. 
Harland and Woolf, of Belfast. In a few instances quad- 
ruple engines are being used, but only in a tentative way. 
It is possible that important changes in valve gear may 
be made as soon as engineers get time. We refer to the 
more extended adoption of what has come to be called 
“kicker gear,” an example of which may be found in the 
engines of H.M.S. Aurora, built by Messrs. Thomson. 
The principle involved consists in moving the valves 
directly by steam; the link motion and exceutrics, or their 
equivalents, being employed not to move the valves but 
to control their action. It has been found necessary to 
introduce compression cylinders and pistons to take up 
the momentum of the huge piston valves now made; and 
as these had to be provided in any case, it was an easy 
step to utilise them as drivers. Among others elaborating 
this system we may mention Mr. David Joy, whose valve 
oe has been so largely adopted. This gentleman is now 

ringing out a very ingenious adaptation of kicker gear 
in a novel form, concerning which we shall have more to 
say at the proper time. 

We hear nothing more of noveltiesin boiler construction, 
if we except that of the s.s. Caloric referred to in another 
page. The high pressures carried have rendered plates as 
much as 1#in. thick necessary, and we need scarcely add 
that very heavy plant is essential in dealing with such 
collossal slabs of metal. Practically no boilers or ships 
are being built of basic steel, which seems on the whole 
to have given unsatisfactory results for this class of work. 
Lloyd’s accept steel of any strength between 26 tons and 
30 tons. More attention is being given to the use of fresh 
water, because of the incessant trouble caused by the 
coming down of furnaces; when waste is made up from 
the sea. If proper care is used to lead all drain pipes and 
the safety valve discharge pipes into the condenser, the 
waste can be reduced to a very small quantity, which is 
supplied either from the donkey boiler or from a tank. 
The latter arrangement is suitable in only a few cases. 

Concerning forced draught there is little or nothing new 
to record. The system makes slow progress. It appears 
to give satisfaction when fitted, but shipowners do not 
seem to find in it that remarkable advantage which any 
invention must possess to induce them to quit the safe 
beaten track. We have recently and very fully described 
Mr. Fothergill’s arrangements.1? It is Mr. Howden’s own 
fault if his system has not been so fully described in our 

ges. 

The great experiment of the year has been the Inman 
and International Company’s steamer City of New York. 
We have already fully described this magnificent vessel, 
and her trial trip round Ireland.1* She was intended to 
make the run to New York in six days. The Etruria 
has crossed the Atlantic in six days and one hour, but 
this was an exceptional run, and the average performance 
of the Etruria is more like six and a-half days. Conse- 
quently the City of New York must be somewhat faster 
than the Cunard boats. Up to the present she has failed 
to attain the expected oak but she is an extremely fast 
ship, and it is worth notice that in stormy weather she 
has twice beaten the Etruria by some hours as a con- 
sequence of her great size. The City of New York has 
been taken off the line, for the purpose of undergoing 
some modifications which it is expected will bring up her 
speed to the required point. The builders and owners 
are naturally very reticent concerning the ship, and in 
what we are about to say it must be understood that we 
express our own opinions, and that we possess no official 
information about the intentions of her owners. Certain 
facts are, however, well known, and from these it is easy 
to draw deductions. 

Calculation shows that certainly not less than 18,000- 
indicated horse power will be needed to drive the ship at 
20 knots an hour. It is possible that more will be 
needed because of the way in which the hull has been put 
together with vertical butt straps outside. Taking, how- 
ever, as a basis 18,000-horse power, we find that nine 
boilers have been provided to supply it; these boilers 
are double-ended, with six furnaces in each ; the boilers are 
about 19ft. long, and the grates 6ft. 6in.; the boilers 
stand fore and aft in groups of three; there are in all 
fifty-four furnaces. The Etruria, to indicate 14,000-horse 
power, has seventy-two furnaces, but she has only com- 
pound engines ; while the City of New York has triple 
expansion engines. The area of her grates is approxi- 
mately 1250 square feet to produce 18,000-horse power. 
Then each square foot of grate must represent nearly 
15-horse power. Now, with natural draught and triple 
expansion engines it is not safe to count on more than 
9-horse power per square foot of grate. It was obvious, 
therefore, that forced draught must be used, and to this 
end each stokehole is fitted with two fans, drawing air 
from above the hurricane deck through rectangular iron 
trunks. Forced draught may be used in various ways; the 
air pressure may, as in torpedo boats, balance a water 
column of Gin., or—as in the London, Brighton, and 
South Coast Railway Company’s new fast Channel 
steamers—the fans may only serve to ventilate the engine 
room, and “keep the fires lively.” It was, we believe, 
contemplated to use in the City of New York an air 
pressure of about jin. of water, which is very moderate 
—in our opinion much too moderate for the work to be 
done. Data on the point at issue are scarce, but there are 
some figures available, supplied by the Navy. In H.M.S. 
Satellite, during a four hours’ full power run with picked 
coal and picked stokers, 10°15-horse power was got per 
square foot of grate with natural draught. In a subse- 
quent run with an air pressure of 1jin. to 2in., 16°9-horse 
power per square foot of grate was obtained. If we take 
a horse-power off each, we shall have something like what 
might be expected with good ordinary coal and stoking, 
viz., 9-horse power and 16-horse power. In H.MLS. Con- 
queror the natural draught gave 8-horse power per 
square foot, and with about 2in. of air pressure it rose to 
13'4-horse power; but the grates were too long, and by 
shortening them the horse-power was raised to 16°46 per 





12 See The EncineeR, November 2nd, 1888. 
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square foot. In H.M.S. Rodney, 17'3-horse power per square 
foot was obtained with 2in. pressure. The steamship Clan 
Gordon, one of Messrs. Cayzer, Irvine, and Co.’s vessels, 
fitted with triple-expansion engines by Messrs. J. Howden 
and Co., developed a few days since 1300 indicated horse- 
power with 50 square feet of grate, or 26 indicated horse- 
power per square foot. Mr. Howden tells us that “as 
the steamer left Glasgow in the afternoon it was dark on 
arrival at Greenock, and there was no opportunity for the 
usual trial runs to be made, but the forced draught was 
used for sufficient time to test the power before the 
steamer came to anchor, she having to adjust compasses 
before proceeding to Liverpool. Though no special effort 
in using the forced draught was made, the mean power of 
the sets of diagrams taken showed the very high result of 
1300 indicated horse-power at sixty-nine revolutions per 
minute, or 26 indicated horse-power per square foot of 
fire-grate.” It wili be seen, therefore, that the trial was 
too short to give much information. It is safe to assume 
that the air pressure was cunsiderably ever 2in. of water. 
Now in the City of New York the grates, if they are 64ft. 
long, are too long to be properly fired, and taking all 
things into account, we do not believe that more than 15- 
horse power can possibly be got out of each square foot, 
and to obtain this the pressure in the stokeholes cannot 
be less than 2in. Whether that pressure, or anything 
near it, has been tried in the stokeholes of the City of 
New York we are not in a position to say. It will be 
seen that we are tacitly assuming that the ship is short of 
steam, and we believe that all marine engineers of expe- 
rience will agree with us that in nine cases out of ten 
when a ship fails to attain her expected speed the reason 
is that her boilers cannot make steam enough. We take 
it for granted that it would be almost impossible to add 
power now in the shape of more boilers. But it must be 
possible toget additionalsteam by augmenting the air pres- 
sure in the stokeholes, and to this end the fan power should 
be increased. But it must not be forgotten that a certain 
amount of risk will thereby be incurred. In the second 
place, we believe that the ship is “over-screwed.” She has 
two screws, 20ft. in diameter. The data given by her trip 
round Ireland enable us to estimate the slip at about 
10 per cent., which is very moderate, and we should 
recommend the cutting off of the outer ends of 
the blades, so as to reduce the diameters to 18ft. 
The existing screws might very easily be modified, 
and so the great cost of new experimental propellers 
would be saved. The difficulty of dealing with the ship 
on the old lines is enhanced by the fact that she is the 
largest passenger steamer ever built with twin screws, 
and there is every reason to believe that there is a far 
greater waste of power with twin screws than there is 
with one. In talking of the horse-power of a square 
foot of grate, it must not be forgotten that indicated 
horse-power is one thing and thrust horse-power quite 
another; and while it is quite possible that the united 
indicated horse-power of a pair of twin-screw engines 
may be greater per square foot of grate than the indicated 
power of a single-screw compound engine, it by no means 
follows that the thrust power will be augmented in the 
same proportion. 

We have written at considerable length about the City 
of New York because, as we have said, she constitutes the 
great experiment in mechanical engineering of the year. 
She is in all respects a splendid vessel, and it really 
seems to be painting the lily to attempt to add another 
half-knot to her speed. But the steps to be taken with 
this object are of transcendent interest to a very large 
number of our readers, and that is our excuse for dwell- 
ing on them. We repeat the caution that what we have 
written must be taken as the expression of our own 
opinion, and does not, so far as we are aware, represent 
the views of any one directly or indirectly connected with 
the ship. 

It isa very easy matter to talk of 18,000 or 20,000-horse 
power; but few people, we think, realise what it means. 
The following figures may help them to form a conception 
of what the much despised practical engineer has to do 
and does. It is more than probable that the White Star 
boats being built by Messrs. Harland and Woolf will 
develope 20,000-horse power. At least, so rumour says; 
for rightly or wrongly, it is asserted that they will have 
each twelve boilers and seventy-two furnaces, worked with 
forced ae on Howden’s system. Assuming that the 
engines will require 18]b. of steam per horse per hour, 
then 160 tons of feed water must be pumped into the 
boilers every heur, and 160 tons of steam will pass 
— the engines in the same time. In twenty- 
four hours the feed water will amount to 3840 tons, 
occupying 138,240 cubic feet. A tank measuring 52ft. 
on the side would hold one day’s consumption, or it 
would fill a length of 493ft. of a canal 40ft. wide and 
7ft. deep. Taking the condensing water at thirty 
times the feed water, it will amount to 4800 tons 
per hour—115,200 tons in twenty-four hours; or, 
for a six days’ run across the Atlantic, to not less 
than 691,200 tons, or 24,883,000 cubic feet. This would 
fill a cubical tank 295ft. on the side—a tank into 
which the biggest church in London, steeple and all, 
could be put and covered up. The coal consumed will be 
400 tons per day, which would fill forty wagons. This 
will require for its combustion 8600 tons of air, occupying 
a space of 222,336,000 cubic feet. It is impossible for the 
mind to take in the significance of these latter figures. 
It may help if we say that if this air was supplied to the 
ship through a pipe 20ft. in diameter the air would 
traverse that pipe at the rate of about 5°6 miles per hour. 
It will be seen that the circulating pumps and fan engines 
of such a ship have no sinecure. 

The failure of steam pipes in ships with fatal results 
directed attention to the construction of such pipes, but 
we cannot learn that any change has resulted. Noone 
seems to be using hooked or curved pipes. It is possible, 
however, that welded steel may yet take the place of brazed 
copper. It has from time to time been mentioned in our 
columns that contracts have been given out and executed 
for considerable quantities of water, air, aud gas mains, 
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made, not of cast iron, as usual, but of light mild steel 
sheets, either welded or rivetted. It will be interesting 
to our readers to know that there is every prospect of 
this trade in light steel pipes becoming a regular one, and 
even of attaining large dimensions. It is at first sight 
difficult to understand how steel pipes can compete in 
price with cast iron; but it must be remembered that the 
cost of a pipe line per mile consists rot only of the cost 
of the pipes, but of the transport, freight, and laying them, 
and also that the steel pipes on an average only weigh 
one-fourth or one-fifth of the weight of their cast iron 
competitors, and can be constructed to require only one- 
third of the number of joints when placed in position. 
Messrs. Thomas Pigott and Co., of Birmingham, have 
been the pioneers in this trade, having introduced it in 
1880, and ever since been more or less actively employed 
in it. In 1880 the Kimberley Waterworks had to lay 
down some ten miles of 14in. and 18in. water mains, and 
at that time, no railway being open, the pipes had, besides 
long railway freight, to undergo some hundreds of miles 
of ox-wagon carriage. These pipes were made of steel, 
about one-fourth the weight, and at a cost of about one- 
half of what would have been the price of cast iron when 
laid. It is, however, not alone in cases where the trans- 
port expenses are heavy that steel pipes will be able to 
compete successfully with cast iron. In the Colonies, 
India, and South America, where the water mains have 
to be overmountains and across creeks and rivers, the light- 
ness and trustworthiness of the steel pipes, and thecompara- 
tive lightness of the trussing or framework which carry 
them, again allow them to be fixed in position at much less 
cost than cast iron. At home also there is a demand for 
steel pipes, for laying under roads and across viaducts 
and bridges. Thus, Mr. Deacon has adopted steel pipes for 
laying under the rivers Vyrnwy and Mersey in the Liver- 
pool water supply, and the pipes across the Tay and Forth 
bridges are of steel. Messrs. Thomas Piggott and Co. 
inform us that for the Sydney water supply they have made 
water mains of steel up to 8ft. in diameter, for crossing a 
number of wide creeks, and that these have been erected 
and are working in spans of about 50ft. without any 
trussing whatever. They are at present engaged on a 
contract for 12in. and 14in. pipes for water supply to a 
large town in Mexico, which has hitherto been deprived 
of a water supply by the excessive cost of cast iron 
pipes. The contract is for 750 tons, and the steel is only 
13 w.g. thick. Another contract on hand is for a water 
conduit in Japan. The pipes in this case are 33in. in 
diameter, and of ;%;in. steel. A large trade is also being 
done in pipes from 10in. to 24in. in diameter, for convey- 
ance of air, at considerable pressures. There is a great deal 
to notice if space permitted in the details and design, and 
the manufacture of the pipes, no point being left un- 
touched which can save cost in manufacture, or in what 
is equally important, transport. The pipes in about 25ft. 
lengths are made up of pieces about 12ft. to 15ft. long, 
welded by a recently improved process, which enables the 
welding to be done at nearly double the speed previously 
attainable. The transverse joints are either expand 
or rivetted; most of the pipes are socket and spigot 
pipes, the socket either being formed on while the 
plate is bent, or expanded afterwards; or very often 
a separate rolled or stamped socket is attached 
to the pipe. The pipes are nested as far as pos- 
sible one inside another previously to shipping, so as 
in most cases to be shipped at actual weight, and not 
measurement, a point which will be appreciated by all 
shippers. Every engineer will ask the question, What 
about the life of these thin steel pipes? The answer is, 
that corrosion is not allowed to take place. No matter 
what the thickness may be, it is certain that if exposed to 
the weather, corrosion will take place in steel or wrought 
iron more quickly than in cast iron; but it is said to be 
perfectly possible by the peculiar coating used to prevent 
corrosion altogether, and statistics show, as was stated in 
a paper lately read before the Institution of Civil Engi- 
neers, that light steel pipe lines have been working in 
California for twenty years, and are apparently uninjured. 
During the past year no new heavy gun of increased 
power has appeared. Development, both in guns and 
armour, has taken the form of progress in the manufac- 
ture of patterns which had already been tested, and in 
the application of fresh fittings, rather than in the pro- 
duction of new types of heavy guns. The 111-ton guns 
of the Benbow, Sans Pareil, and Victoria are likely to be 
the heaviest guns mounted for some time to come—in- 
deed, the Nile and Trafalgar, the two ships of greatest 
displacement designed for our Navy, are to carry only 
67-ton guns. Under the head of new fittings we include 
the application of quick-fire guns, either by conversion 
or by the manufacture of new pieces, in which consider- 
able progress has been made by Maxim, Nordenfelt, 
Hotchkiss, and Gruson and others on the Continent. 
Obviously the question is one of breech fittings, carriage, 
and ammunition, and not of power and proportions of the 
gun itself. At present we have nothing heavier than 
the 6-pounder quick-fire gun afloat, but our new arma- 
ments are to contain heavier quick-fire guns, such as we 
have described in connection with the Elswick designs; 
indeed, our new unarmoured cruisers depend principally 
upon them. The armour trials instituted a year ago 
on board the Nettle, for the purpose of testing the 
relative powers of steel-faced and solid steel armour 
as pow made, have been continued, but with the 
exception of some notes published of the early trials, the 
whole of the results are to be kept with the strictest 
secrecy until the experiments are completed, when there 
is reason to hope that information may be published. We 
have received some accounts of the successful application 
of lead baths for tempering armour and steel for other 
partes, but the trials hitherto made in this country 
ave not been encouraging. The application of armour 
to field works is nuw attracting considerable attention 
both in this country and on the Continent. Good samples 
of the heavier disappearing turrets, of the lighter turrets 
moved into their pits on wheels, and termed “armour 
carriages,” and of the mortar-armoured pits, as made by 





Gruson, were given by us on December 7th last. These | 
are in advance of anything as yet made in this country. 
In our issue of July 20th we illustrated the designs of | 
the French Company des Forges de Chatillon Commentry | 
for disappearing turrets for 6in. guns, such as we believe 
are now under trial in France, where we are continually 
told radical changes are being made in inland fortifications. 
It is reported that such results have been obtained in 
France with shells charged with high explosives that the 
value of armour is now in a great measure gone. 
There is some difficulty in arriving at what has been 
done in this branch of artillery, for while all experi- 
ments are now conducted in secrecy to an extent 
which was not known ten years ago, the special subject, 
which is literally shrouded in mystery, is that of high 
explosives. From what we can learn, we believe that 
progress is being made in firing forged steel shells contain- 
ing high explosives through armour. So that we think 
we must contemplate the possibility of shells carrying 
fire through the thinner kinds of armour as at present 
made, both steel and steel faced; and we look forward 
to harder armour with greater liability to fracture, but 
with greater resistance to penetration, as a probable expe- 
dient which may have to adopted for armoured 
cruisers. Another form of destruction has, however, been 
spoken of, namely, the shattering of plates by detonation 
against their surface, for which we can obtain no definite 
foundation hitherto, and we are inclined to think that 
two forms of destruction have been confused, which it is 
most important to distinguish apart; for the increased 
hardness which may prove valuable in resisting 
the carriage of fire into the interior by perforation 
might facilitate destruction by detonation against the 
surface. Common steel shell carrying large charges 
of high explosive have probably produced great 
results against unarmoured masonry and earth, and 
further misled many as to, by being confused with, the 
question of armour. Before leaving this subject we may 
notice that the Terni works for the manufacture of solid 
steel plates in Italy have been the subject of strong criti- 
cism, or rather violent complaint in the Italian papers, 
both as a financial question and as to the manufacturing 
results obtained ; especially with reference to their inde- 
pendence of Creusét, a matter which is specially impor- 
tant to Italy if she has sooner or later to fight France— 
for, crudely expressed, this appears to be the general 
expectation. We are chiefly interested in the success of 
Terni as bearing on the relative powers of solid steel and 
steel-faced armour, a question which appears to be not 
decided finally in either Italy, America, or France. The 
most important step taken in artillery matters in this 
country last year, perhaps, is the application of Watkins’ 
system of position finding to our coast batteries and 
foreign coaling stations. Something was given by us on 
June 8th, in a review of General Wray’s pamphlet on 
“John Bull and His Guns.” The writer had so 
far discussed Major Watkins’ system and its advan- 
tages, that it seemed idle to continue to maintain 
silence on this subject. Briefly, we may say that the 
system consists in connecting groups of batteries tele- 
graphically with look-out stations, which are carefully 
chosen as to the powers of view and their concealment 
from the enemy. The guns are laid by elevation and 
training by figures telegraphed to them, and the sights 
are not looked over at all. The figures are given auto- 
matically by the mere act of following the vessel by sight, 
and by a simple system of tracing her course and predict- 
ing her future position a little in advance of her present 
one. So perfectly is this done, that one gun thus worked 
is found to be equal to sixteen on the old system of firing 
by judgment and observation, and is independent of 
smoke and all other obstacles to view. It may be doubted 
whether such a terrible increase of power provided to 
shore batteries against ships will, on the whole, be favour- 
able to England when it is imitated, as must be the case, 
more or less by foreign Powers. We hope, however, that 
is in our favour for the following reasons :—The attack 
of a foreign coast isa very exceptional operation, and one 
that becomes less and less likely each year, while the 
protection of our trade by our ships throughout the world 
is a vital matter, and this depends largely on the defence 
of distant and comparatively weak coaling stations, and 
these we hope may be greatly strengthened by the speedy 
introduction of the Watkins system. Indeed, officers have 
been under instruction at Woolwich with a view to this 
end. In connection with position finding, high-angle 
firing will be utilised at long ranges. Apropos of range, 
we may note the abstract fact of the range of over 21,800 
yards, or about twelve miles, having been achieved by 
General Maitland’s 9°2in. wire gun at Shoeburyness, in 
firing the so-called Jubilee rounds, at 45 deg. elevation. 
In small arms we have found at last a satisfactory 
magazine arm in the so-called Enfield-Lee, and we believe 
a capital system of fitting the Martini-Henry with a 
magazine, designed by Captain Harsten. 

In metallurgy and cognate subjects little that is new 
has appeared during the past year. The process of elec- 
trical welding,asshown at the Glasgow Exhibition, attracted 
a good deal of attention. But it is not clear that the pro- 
cess, however ingenious, is of other than of most limited 
application in the arts. Progress has been made with the 
extension of the use of manganese and aluminium steel, 
notably by Messrs. Hadfield, of Sheffield. The former 
has a tensile strength of about sixty tons, with an exten- 
sion of 36 per cent., and no doubt has a future. The 
latter is a very remarkable alloy, and will have its uses, 
but a reduction in the cost of aluminium is essential to 
the extended employment of the alloy. Messrs. Hadfield’s 
well-known castings are now being largely used for 
hydraulic press cylinders. The walls of the steel cylinders 
are only from 1fin. to 2}in. thick. An immense reduction 
in the weight of the presses is thus effected, and yet at 
the same time a very considerable gain in strength is 
secured. That this lightness is not effected at the expense 
of strength is proved from the fact that a burst cylinder 
is now never heard of, whereas in the days of cast iron, 





breakdowns were constantly occurring, an especially 


serious matter in foreign countries where skilled labour is 
so scarce. A similar remark applies to the Manchester 
packing press, with which the same trouble was expe- 
rienced until steel cylinders were introduced. Now 
several hundred presses are at work from one year’s end 
to another without a day’s stoppage. It may be interest- 
ing to state that the Great Northern engines now being 
built for the accelerated service this year between London 
and Scotland are to have their wheel centres of cast 
steel. 

Water gas is turning up again. Some thirty years ago 
a great deal was heard of it in the States as an illuminant, 
but no success was attained. Many times since the ex- 
ae ape has been renewed, always with the same result. 

uch success has, however, attended its employment for 
driving gas engines, on the system devised Mr. Dow- 
son, and now Mr. Samson Fox is trying it at the Leeds 
Forge. The works were begun on September 29th, 1887, 
and on March 29th, 1888, plant capable of producing 
40,000 cubic feet of water gas per hour was started, and 
has since been in constant operation without interruption. 
In the apparatus coke is raised to a high temperature in 
a generator by the aid of an air blast. The wot | is 
continued for about ten minutes, by which time the fuel 
has reached a dull red heat. During this period what 
is known as producer gas is given off, and this is led 
away toa range of Lancashire boilers, where it is utilised in 
raising steam. At the end of ten minutes the valves are 
reversed, the air-blast being stopped and the further exit 
of producer-gas to the boilers prevented. Steam is then 
admitted at the top of the generator for four minutes, 
and, passing down through the incandescent fuel, becomes 
decomposed, and an illuminating gas results. This gas as 
formed passes away to a scrubber, where it is treated 
much in the same way as ordinary coal-gas. From the 
scrubber it passes to the gasholder, where it is stored for 
use for metallurgical purposes in the works, such as heat- 
ing and welding. For indoor illuminating purposes a 
portion of the gas is conducted from the gasholder to the 
purifiers, where its purification is effected by means of 
oxide of iron. It wil] thus be seen that the process con- 
sists of alternately blowing the generator hot and making 
gas, and that a run of gas is made every fifteen minutes, 
during which time the yield from each generator is about’ 
17,500 cubic feet of producer-gas and 5000 cubic feet of 
pure water-gas for heating and lighting purposes. An 
estimate of the cost is given in the 7%mes, from which 
it appears that the production is at the rate of about 
30,000 cubic feet per ton, and with fuel at 8s. per ton, 
labour at 3s. 6d. per man per day, and the production 
going on continuously, it is found that the gas costs 
slightly less than 4d. per 1000 cubic feet. The expe- 
rience of nine months’ working at the Leeds Forge has 
led to the conclusion, based on carefully ascertained data, 
that the saving effected on the whole works is about 
£10,000 per annum. On what data this comparison is 
made we are unable to say. 

The extraordinary heat and drought of 1887 drew 
attention to the deficiency of many of the arrangements 
made for the supply of water. Several large manufac- 
turing towns were seriously embarrassed, and there was 
considerable suffering in many of the rural districts. The 
subject was taken up in Parliament by Sir Henry Roscoe, 
who inquired in the month of February whether the 
Government would take into consideration the advisa- 
bility of appointing a Royal Commission to inquire into 
the whole question of the water supply of the country, 
and report thereon to Parliament. The reply given by 
Mr. W. H. Smith, although sympathetic, amounted to a 
negative. It was too late to avert any deficiency in the 
water supply for the current year, and there was reason 
to hope that the local authorities were on the alert. Had 
1888 proved like its predecessor, and been characterised 
by a hot and dry summer, there can be no doubt that the 
consequences would have been serious. But the summer 
was singularly cold, and the rainfall so abundant as to 
remove all fear of a deficient water supply. In the 
autumn, the annual report of the Local Government 
Board gave currency to a report by the Metropolitan 
Water Examiner, General A. de Courcy Scott, that 
reasons existed for apprehending a a". deficiency in 
the supply of water to the metropolis. The argument 
was based on the possibility of a hot, dry summer occur- 
ring a few years farther on, when the population was 
materially increased. It was asserted that a strain on the 
resources of the companies was already beginning to show 
itself in the East London supply, and was likely to be 
felt in Lambeth. It was intimated that at no distant 
date the margin between supply and demand was likely 
to become perilously small, and that supplemental aid 
from sources outside the watersheds of the Thames and 
the Lea might be found necessary. The considerations 
thus put forth were subsequently dealt with in these 
columns, and reasons were given for concluding that the 
real necessity was not one demanding” new resources, but 
better management in the distribution of the present 
supply. That there is some force in General Scott’s 
remarks cannot be denied. Ifthe population of London 
is to go on increasing at anything like the rate of recent 
years, and if the supply is to be conducted in the same 
manner as heretofore, the Thames and the Lea will be 
severely taxed, together with the deep wells in the chalk. 
A spirited etfort has been made by the Southwark and 
Vauxhall Company to draw water from the lower green- 
sand, and there can be no doubt that if the attempt had 
succeeded a fresh aspect would have been given to the 
main question. Unfortunately the lower greensand is 
absent from the Streatham well, the boring tool passing 
from the gault into the Jurassic beds, and then entering 
the primary rocks. The descent direct from the gault 
into the Jurassic beds proves the absence of the lower 
greensand, while the plunge below these beds is either 
into the new red sandstone or the old. If the latter 
stratum has thus been reached, the chance of finding coal 
at that particular spot depends on some extraordinary con- 
volutions of the strata extremely unlikely to occur, though a 
boring at a moderate distance might be successful. But, in 
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any case, the only water supply of any value must be sought 
above the gault, and it appears that a good volume can 
thus be obtained. The subject is full of interest, and each 
new boring throws fresh light on the problem, though it 
would appear that the lower greensand is not likely to 
help the metropolitan water supply, unless it can be 
turned to account if found at a distance of several miles. 
The artesian well which the City Commissioners of 
Sewers have cansed to be bored in the vicinity of Petti- 
coat-square has not 7 — any satisfactory results. 
Of course, water may be obtained from the chalk; but one 
chalk well generally interferes with another, and the City 
authorities cannot hope by means of wells to oust the 
New River Company. 

A regrettable circumstance in the history of the metro- 

litan water supply consists in the rejection by Parliament 
of the Bill of the Grand Junction Company for the 
establishment of an intake on the Thames at Dorney, a 
point some miles higher up the stream than any previously 
adopted. The Company avowed its intention of tapping 
the underground waters in Buckinghamshire, thereby im- 
proving the quality of the supply. Although the Bill had 
to some extent the support of the Government, it was 
rejected on the second reading in the House of Commons 
by a large majority, the scheme not being allowed to go 
before a Select (Committee, by whom its merits might have 
been examined. Both Mr. Ritchie and Lord Randolph 
Churchill pleaded that the Bill might be referred in the 
usual manner, but in vain. We cannot avoid thinking 
that the House of Commons acted unwisely, and that a 
different course will have to be taken on a future occasion. 
A somewhat similar absurdity has been committed by the 
Court of Common Council, in refusing to take steps for 
introducing the constant supply into the City. As 
matters are now going on, the City may find itself some 
day to be the only part of London in which the inter- 
mittent supply is maintained. Both the Corporation and 
the House of Commons are perhaps influenced by the idea 
that the water supply of the metropolis is capable of being 
revolutionised, and the companies overthrown. Hence 
the present means are despised, and the companies are left 
to effect such improvements as they can, unaided by the 
local authorities. 

A notable event in connection with the provincial water 
supply consists in the commencement of the process 
for filling the great Vyrnwy reservoir, which in the 
course of a few months will be supplying water to Liver- 
pool and other places which the works are intended to 
serve. The reservoir will form a lake nearly five miles 
in —— the site of the village of Llanwddyn forming 
part of the bed. Manchester proposes to modify its Thirl- 
mere scheme, a meeting of ratepayers having consented 
to the introduction of a Bill for that purpose by the Cor- 
poration. The modification thus contemplated consists in 
argely reducing the original design, so far as present 
operations are concerned, and postponing the execution of 
the remaining portion until some future period. The 
magnitude of the change may be inferred from the fact 
that it is proposed to raise the level of the lake by 20ft. 
only, instead of 50ft., reducing the available supply per 
diem from50 million gallons to about 10 or 12. 

The gas industry continues to prosper, notwithstanding 
the rivalry of the electric light on the one hand, and cheap 
lamp oil on the other. The public have reason to be 
= in the increasing cheapness of gas, of which 

ndon affords a notable example; the Gas Light and 
Coke Company lowering their charge to half-a-crown per 
1000 cubic feet at the commencement of this year—a 
reduction of threepence—following on a similar fall a year 
ago. There must be good management or good luck, or a 
mingling of the two, to allow the surrender of £400,000 
of revenue in so short a time. Under the sliding scale, 

companies have every inducement to sell cheap, though 
the larger gain goes to the consumer. The past year has 
evidently been a prosperous one for the companies, a 
reduction in price taking place in several parts of the 
kingdom. Coupled with cheaper gas there is a growing 
movement in favour of a better standard for measuring 
the lighting power. There is now so general an agree- 
ment on this point, that it seems scarcely possible for the 
requisite change to be much longer delayed. In London 
there are now as many as twenty gas-testing stations under 
the Metropolitan Board; and with allthismachinery at work 
it seems absurd to mar its utility by employing defective 
apparatus. The practical value of the gas-testing stations 
is much greater than is commonly supposed. In their 
absence the consumer would be without any positive 
guarantee that he was being supplied with gas possessing 
the proper amount of lighting power and the statutory 
degree of purity. It is right that the guarantee should 
be given, and the law has prescribed it. No unfair pres- 
sure is thus brought to bear on the gas companies, who 
in the first instance undertake to supply gas of a certain 
quality, charging a price which enables them to pay a 
satisfactory dividend. The London companies have now 
before them the prospect of a golden opportunity by the 
probable extinction of the coal duty. With the advent 
of the London County Council, public opinion concerning 
this impost may possibly undergo some change. But 
should the duty be allowed to expire in July next, 
the London gas companies will be relieved of a consider- 
able tax. The gross amount which they now have 
to pay is not far short of £140,000 per annum; but 
there is a drawback on coke sent out of the metropolitan 
area. With the extinction of the coal duty will come an 
increase in the rates levied on the property of the gas 
companies, so that the net gain to the companies has been 
estimated at less than £70,000 per annum, whereas a fall 
of a penny per 1000ft. of gas throughout London would 
require nearly £100,000. The cessation of the coal duty 
in the metropolis does not appear, on the whole, as if it 
would lead to any sensible reduction in the price of gas. 
Looking not only at London, but at the whole of the 
United Kingdom, we see a marvellous industry connected 
with the gas supply. The capital embarked in this 
enterprise is not_ much less than 60 millions, of which 
about two-thirds appertains to the companies. If any 





crushing blow were to befal this species of invest- 
ment, the effect would be widely felt. But there 
is no sign of such a disaster. Improved modes of 
burning gas help to maintain its popularity. Its 
utility in the production of heat is also recognised 
more fully as time passes on and the subject becomes 

pularised. Further economy in the production of gas 
is not unlikely to occur, and some hopeful efforts in this 
direction are being made at the present time. The more 
extended use of gas among the working classes, so as to 
supersede petroleum, is not to be despaired of, and is a 
matter of some importance. Concerning the risk of a 
sudden reverse overtaking the gas companies, an announce- 
ment has just appeared which, although extremely 
startling, does not necessarily imply an injury to existing 
interests, and may rather tend to help the gas industry in 
holding its ground against the electric light. Particulars 
are given of an invention, which, if really possessing the 
— ascribed to it, without any counterbalancing 

rawback, is likely to exercise considerable influence over 
the future history of illuminants. The use of water-gas 
has often been attempted, and now at last it is stated 
that by a combination of processes the decomposition of 
water has been effected in such a manner as to produce an 
illuminating gas costing only 4d. per 1000ft. No doubt 
this statement will have to undergo some modification ; 
but should it prove substantially correct, a revolution in 
the conditions of the gas supply cannot be far off. 
Heating gas is also produced by the same process, and 
the entire system is being carried out at the Leeds Forge 
Company’s works. Possibly it will prove that, however 
well adapted for the requirements of these works, the 
invention will be in some respects unsuitable for general 
use, 

The past year opened with the promise of a new solu- 
lution for the sewage problem, an electrical process for 
this purpose having been devised by Mr. William Webster. 
A trial of this process, at the inventor’s expense, is about 
to take place at the main drainage outfall at Crossness, 
and data have already been obtained which encourage the 
hope that this eras 3 of purifying sewage will prove 
economical as well as effectual. As the electrodes are 
made of iron, the consumption of metal does not occasion 
any serious outlay, the quantity being one grain of iron 
for each gallon of sewage. The other items of expendi- 
ture will soon be fully tested, and the question of cost 
will be practically settled. The chief expense is the 
engine power. So far as trials have gone on this point, 
25 actual horse-power appears capable of purifying 
1,080,000 gallons of sewage per twenty-four hours. 
While Mr. Webster is thus preparing to show a new way 
out of an old difficulty, the extensive works designed by 
Sir Joseph Bazalgette for the chemical treatment of the 
sewage at the main drainage outfalls are in progress at 
Barking and Crossuess, and the second sludge ship has 
been ordered. The Barking works are expected to be 
in operation in the course of the year, and the Crossness 
works later on, having been commenced only recently. A 
total outlay of at least £800,000 is being incurred, 
although the whole proceeding is in the midst of a very 
vortex of controversy. The necessity for doing some- 
thing may be held to justify what is being done, and even 
if Mr. Webster’s process has to be adopted, as the 
cheapest and best, the works constructed by the Board 
can be adapted to the electrical method, though some part 
of the outlay will have been needless. The embarrass- 
ment of the Board on this subject is indicated by the 
complication into which it has plunged. Having first of 
all accepted Mr. Dibdin’s proposals for treating the 
sewage with lime and iron, supplemented by manganate 
of soda, or permanganic acid, the Board afterwards called 
in Sir Henry Roscoe, and placed the treatment of the 
sewage under his control, thus setting aside its own 
chemist, although the latter had the support of Dr. 
Dupré, together with other chemists of high scientific 
reputation. At Midsummer the Board sent out a report 
written by Sir H. Roscoe, concerning which a large amount 
of curiosity had been excited, stimulated by the circum- 
stance that the document had been withheld from the 
public for several months, despite reiterated appeals for its 
publication. As it was, the substance of the document 
first of all appeared in a Manchester newspaper, render- 
ing the attempt at secrecy futile. When issued officially, 
in the full text, the report was found to throw little 
light on the subject to which it referred. It had the 
merit of confirming some conclusions already arrived at, 
but the main point was disposed of in a sentence in 
which Sir H. Roscoe said :—“In conclusion, I wish to 
remark that I offer no opinion as to the process of precipi- 
tation by chemical treatment, as this question was not 
submitted to me by the Board.” This disclaimer would 
seem to apply rather to the respective merits of different 
processes, for Sir Henry proceeded in the next sentence 
to say with regard to chemical treatment in general, that 
the use of deodorants ought to be regarded only as a 
temporary expedient, to be followed ultimately by the 
carrying out of the recommendations made by Lord 
Bramwell’s Commission—that is to say, the sewage, 
whether previously clarified or not, should be either 
filtered through land, or discharged into the estuary at 
a point not higher than Sea Reach. Neither the 
Royal Commissioners nor Sir H. Roscoe appear to be 
= impressed by the fact that the effluent 
rom a chemical process at Barking and Crossness 
could by no possibility come into contact with the 
drinking supply of the metropolis. That which has 
to be accomplished is to prevent the river from becoming 
offensive, and to guard against the risk of deposits taking 
place so as to obstruct the navigation. On this latter 
topic a startling report was presented to the Board of 
Trade last summer by Mr. C. E. Fryer, one of the In- 
spectors of Fisheries. It appeared that not only did the 
sewage of London go into the Thames, but much of the 
dry rubbish of the metropolis had a similar destination, 
being discharged from barges in the estuary. A dozen 
vestries and district boards were directly involved in -the 
transgression, and others indirectly. Many thousand 





tons of rubbish were thus disposed of in the course of 
the year, to the great detriment of the fisheries, the most 
extraordinary articles being cast into the water, to be 
afterwards entangled in the nets of the fishermen. The 
Conservators of the Thames, in their efforts to stop the 
nuisance, had driven the offenders farther out, with the 
result that the oyster beds were seriously interfered with. 
By-and-bye will come the sludge ships of the Metropolitan 
Board; but it is promised that they shall go so far to sea 
as to create no ——— nuisance. At the instance of 
Sir H. Roscoe, samples of the river mud have been taken 
at various points, so as to furnish data for comparison 
after the sludge ships have commenced their voyages 
beyond the Nore. 

The extinction of the Metropolitan Board to make way 
for the County Council of London may be followed by 
some change in the plans for the treatment and disposal 
of the metropolitan sewage. Fresh facts may present 
themselves, and the subject may undergo re considera- 
tion. Throughout the country the passing of the Local 
Government Act cannot fail to have an important in- 
fluence on sanitary progress. As yet an incomplete mea- 
sure, the Act of 1888 prepares a framework which admits 
of being readily filled up. It has been announced as 
“nota final measure, but the first volume of a mighty 
work, and the foundation of a great policy.” The passing 
of this Act was singularly facilitated by the unhappy 
revelations which followed the appointment of the Royal 
Commission deputed to inquire into certain proceed- 
ings connected with the Metropolitan Board. It is 
much to be regretted that a Board which has done 
so much for London, and has left such solid memorials 
of its ability in designing and executing public works 
of extraordinary magnitude, should end its days 
under a cloud of obloquy and suspicion. Perhaps the 
calmer judgment of the public in years to come will 
recognise more of the merits of the Board, and think less 
of its faults. Concerning the general sanitary condition 
of the country, despite some exceptions, it cannot be 
denied that there has been enormous improvement in 
recent years. The reduced rate of mortality is evidence 
in the case, and in this respect London maintains an envi- 
able position, considering its enormous and ever-increasing 
population, including a large and terrible mass of poverty 
and want. How defective even now is the law as it 
affects such a matter as the purity of our rivers is seen in 
respect to the town of Staines, situated above the intakes 
of the water companies who take their supply from the 
Thames. The Conservators having indicted the Local 
Board for polluting the river by allowing sewage to flow 
into it, a decision has been given in one of the superior 
courts, that certain inhabitants have a prescriptive right to 
drain their houses intothesewers, and although these sewers 
discharge into the Thames, the Local Board is not responsi- 
ble, seeing that the Board cannot deny the inhabitants their 
prescriptive right. So the sewage continues to flow into 
the river under the sanction of the law, as propounded 
by her Majesty’s judges. There has been a long war 
between the Local Board of Staines and the Conservators 
of the Thames, and now the Local Board is victorious. 
How excellently this reads in view of the fact that the 
House of Commons has just prevented the Grand Junc- 
tion Company from carrying its intake higher up the 
river than the sewers of Staines! A past chapter in the 
history of the sewage question has been reopened at 
Kingston-on-Thames, where the Native Guano Company 
has commenced the treatment of the sewage by the 
A.B.C. process. The population of the district is stated 
to be 40,000. A full description of the engines and 
machinery at the sewage disposal works was given in our 
columns three weeks ago, and involved some points of 
special interest in regard to the system of steam engine 
construction which had been adopted. A somewhat un- 
usual question arose a few months ago at Manchester, and 
formed aconspicuousfeaturein the Local Government Board 
inquiry which dealt with the sewage plan lately devised by 
the Corporation. , It was objected that theareacomprehended 
in the scheme was too limited, and that the drainage 
district should be extended so as to include sundry out- 
lying places. It was further objected to the plan that 
the filtering area would be too small, and that the works 
were to be situated where they would be a nuisance to 
a rising neighbourhood. The treatment intended was 
that of chemical precipitation, followed by filtration 
through land. The proposed loan for carrying out the 
scheme was nearly half a million. Chemical treat- 
ment, supplemented by irrigation, or filtration through 
land, is now the most orthodox mode of dealing with 
sewage, and has much to recommend it as a precau- 
tionary method where the water supply is in any way 
concerned. 

The — event during the past year of importance 
to patentees has been the passing of the Patents, Designs, 
and Trade Marks Act, 1888. This isan amending Act on 
the principal Act of 1883, and is the result of the recom- 
mendations of the Board of Trade Committee on the 
Patent-office, which, after sitting for two years, reported 
in January, 1888. This Act, which has just been printed, 
and came into force with the year, establishes for the first 
time a register of patent agents. The rules by which the 
practice of patent agents will in future be regulated are 
to be made and issued by the Board of Trade, the Act 
only providing that from next July no unregistered 
person shall be allowed to describe himself as a patent 
agent. The total number of applications for patents was 
larger in the year just completed than ever before, being 
19,070, as compared with 18,051 in 1887, or more than 
three times as numerous as in any year before the passing 
of the Patent Act in 1883. 








COLLIERY WARNING.—The distribution of atmospheric pressure 
over the greater part of Europe is most favourable to the accumu- 
lation aa sudden outburst of gas, and to the inflammability of 
dust in coal mines. An area of very high barometer readings 
extends from the Atlantic eastwards into Russia, with dry and 
very cold weather. 
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GAS PRODUCER AND PLATE FURNACE, CENTRAL SHIPYARD, WEST HARTLEPOOL. 
MR. W. P. INGHAM, MIDDLESBROUGH, ENGINEER. 
(For description see page 3.) 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


1889 opens with good prospects for the iron trade of South Stafford- 
shire. Ironmasters enter upon tbe year with every hopefulness. 
There is about trade a sounder aspect than at the beginning of 
1888, when the market was excited, and great expectations were 
indulged. As indicating the state of things last January, it is 
sufficient to say that at the commencement of that month, local 
consumers of iron were in receipt of circulars from merchants 
announcing an advance in unmarked iron of 10s, per ton. At the 
present time there is, happily, an absence of any tendency to 
**rush” trade, even if there existed sufficient demand to warrant 
such a course, and makers state that they will prefer a steady 
maintenance in 1889 of the present prices, rather than an unstable 
advanced movement. 

On ’Change in Birmingham to-day—Thursday—and yesterday 
in Wolverhampton a satisfactory feeling was exhibited in most 
directions. All the works have not yet got again into operation 
after the holidays, and native pig makers have a little stock on 
hand, which has been accumulating during the holiday time. But 
this will quickly disappear, so soon as the works get into full swing, 
and makers anticipate being early again in receipt of instructions 
to resume deliveries with the recent wonted vigour. Finished iron 

s have d accepting deliveries of sheets, hoops, 
strips, &c., for the beginning of the new year, and the present 
position of the sheet trade especially continues remarkably good. 

Most of the sheet firms are well booked for the first quarter, 
though ey have not so much on hand as at the beginning of last 
year. With prices, however, in the safe condition that they are 
to-day, this circumstance is in no sense a drawback, Last January 
there was no Makers’ Association, and quotations were entirely at 
the mercy of every fluctuation in demand. Now, however, a better 
state of things exists, The trade is practically unanimous in their 
action in regard to prices, and a surprising amount of success is 
attending the combination. 

It is understood that 90 per cent, of the makers are now em- 
braced in the Association, and that only about eight mills are now 
outside, This is, of course, not reckoning the steel mills not owned 
ty firms who are likewise galvanisers, since this class of makers 
has never been asked to join the Association. The galvanisers, 
too, have given in their acquiescence to the operations of the 
syndicate with a wonderful amount of readiness, being convinced 
that exceptionally low prices can neither benefit themselves nor 
anyone else, 

Prices are kept up at £7 10s. for doubles, and £8 10s. for lattens, 
although the Association figure is 5s, per ton less than this. 
Galvanisers’ prices are upheld at £12 10s. to £12 15s, per ton, 
delivered Liverpool, for 24 gauge in bundles, and £14 to £14 5s. 
packed in felt-lined cases, No official advance in prices is expected 
from the Galvanisers’ Association of Birmingham quarterly meet- 
ing next week, though nothing definite has yet been decided. 

Until the quarterly meetings, business in finished iron is certain 
to be quiet, but directly those gatherings are over a brisk demand 
will probably be experienced. Not quite all the works have 
resumed operations since the holidays, stock-taking still acting as 
an interference in some instances, but early next week all are 
expected to be again on. Bar prices are firm at £7 to £7 10s. per 
ton for best, £5 10s, to £6 for merchant sorts, £5 5s, for common, 
Hoops keep at £6 nominal, delivered, a rise on the minimum price 
prevailing before the formation of the existing Association of £1 
per ton, and tube strip is £5 15s., an advance of 15s. upon the 
rates quoted before the makers’ syndicate was formed. Buyers 
are slow to give their prices, but makers declare that they will not 
take less. 

Steel commences 1889 well. Makers have orders on their books for 
twoorthree monthsahead; platesand other engineering sections look- 
ing especially healthy. Plates, angles, channels, tees, and large 
bars, are on order for bridgework building in this district and in the 
Derby neighbourhood, for home and foreign railway companies, 
some of the sections being of considerable importance, Boiler 
makers are also demanding steel plates in increasing quantities, 
and prospects in this tion are very much better than at this 
time a yearago. Prices of native steel are looking rather better 
just now than of late, and basic Bessemer descriptions rolled by the 
Staffordshire Steel and Ingot Iron Co, are quoted this week, boiler 

lates, £7 15s, to £8; bridge plates, £7 5s. to £7 10s.; angles and 

rs and rounds from 3in. up to 5in, sizes, £6 5s, to £6 10s.; chan- 

nels, £7 to 47 5s.; tees, £6 15s.; and blooms and billets of 2in, and 
upwards, £5 5s, 

The pig iron trade maintains an excellent appearance, and to-day 
in Birmingham agents reported good sales a so the past few 
days. The available supplies of Lincoln, Derbyshire, Nottingham, 
and Northampton sorts are small, and there is as yet no indication 
of any new furnaces going on, On the contrary, reports were on 
the market to-day of some other furnaces being blown out. Prices 
remain stiff at 44s. 6d. to 45s. at stations for Lincolns; Derby- 
shires, 42s, to 43s. at stations; and Northamptons 41s, 6d. 

Staffordshire pigs are firmer, at 55s. for all-miners, 42s, to 45s, 
for common part-mines, 45s, to 50s, for best part-mines, and 35s. 
nominal for cinder pigs. 

Engineers and machinists in Birmingham and the neighbouring 
centres are entering the new year with very hopeful anticipations. 
The old year closes under distinctly auspicious circumstances. 
Since June the mechanical engineering branch of trade has con- 
siderably improved, The revival in shipbuilding has stimulated 
the d d for i ls, and on account of cycle manu- 
facturing firms adding to their productive capacity at the begin- 
ning of the season there has of late been some accession of 
activity in the demand for lathes, milling machines, and other 
mechanism, The makers of steel welded tubes are getting busier 
on the same account, 

The manufacturers of sugar machinery, planishing machines, 
ironworks mechanism, printing machinery, and hydraulic lifts may 
be mentioned among the Birmingham mechanical engineers at 
date. The recent improvement in South American d d for 











in all branches of the iron trade, and 1889 opens with more really 
encouraging prospects than have been known for a considerable 
number of years past. There is a strong, healthy tone all through 
trade, and both makers and users of iron have an amount of work 
on their books that in itself is sufficient to guarantee a continuance 
of activity for some time to come, whilst surrounding circumstances 
—_ confident anticipations of a still further increasing volume of 
trade. 

The usual Tuesday’s market has again been suspended, the only 
meeting during the week having been the one held to-day—Friday ; 
there was a nominal Change meeting on Monday at which a few 
representatives of the trade put in an appearance, but there was 
no business doing. Although there has been no actual market 
fair inquiries by post are reported as coming into the hands of 
merchants here and there, and buyers with contracts to place seem 
anxious to complete transactions as soon as ible. A good 
many makers of both Derbyshire and Lincolnshire iron stand so 
heavily committed on account of contracts extending over the next 
two or three months, that they have really little or no iron to offer 
for anything like early delivery, and, as a consequence, some of the 
leading brands of district iron are very difficult to obtain at all just 
now. In not a few cases makers have ceased quoting altogether 
for the time being, and, where they are inclined to accept offers, 
it is only at a premium on recent rates. Delivered equal to Man- 
chester, forge and foundry Lincolnsbire is now difficult to procure 
under about 41s. 6d. to 42s. 6d., with good foundry Derbyshire 
quoted at 44s. 6d. to 45s., less 24. Lancashire forge and foundry 
qualities remain steady at the list rates of 40s. 6d. to 41s. 6d., less 
24 delivered equal to Manchester. The weakest point of the 
market is still in Middlesbrough, in which no material improvement 
is shown, good foundry brands delivered _— to Manchester being 
still readily obtainable at 42s. 9d. net cash. There is, however, a 
distinctly firmer tone in Scotch iron, and some of the special brands 
are scarcely to be got at all, whilst in one or two instances makers’ 
quoted rates have been moved upwards to the extent of about 1s, 
to 1s. 6d. per ton. For the moment these advanced prices are 
hardly obtainable in this market, but there is very little, if any, 
underselling, and this of course strengthens the position of makers. 

There has not been a very extensive demand for hematites, but 
prices continue firm, and several of the leading producers are well 
sold for a considerable period ahead; the quoted rates for good 
ordinary qualities of No. 3 foundry, delivered in the Manchester 
district, are well sustained on the is of 53s. 6d. to 54s., less 24; 
and it is only where buyers have orders of some importance to give 
out that business would be entertained at the above figures. 

. The year opens in the manufactured iron trade with an exceed- 
gly strong feeling characterising the market, so far as all de- 
SCriptions of finished are in question, There is no disposition 
shown on the part of makers to entertain inquiries on account of 
contracts, unless these are offered at full list rates, and local manu- 
facturers have in most cases a sufficiency of work on their books to 
keep them well employed for some time to come. Delivered to 
customers in this neighbourhood, Lancashire bars are very firm at 
£5 10s. as the minimum quotations, with hoops £5 15s. to £6, and 
sheets £7 5s. per ton, delivered, whilst Staffordshire houses, as 

rule, quote 2s, 6d. a ton above these figures. : 

Steel boiler-plates are slowly but steadily hardening up to 
makers’ list rates of £8 7s. 6d. per ton for good ordinary qualities 
delivered in the Manchester district, and at this figure moderate 
transactions have been ea through during the week. There is a 

rospect of an influx of competition from the Yorkshire district, 

owever. The Park Gate Stee] and Iron Company, of Rotherham, 
has now very nearly completed its new steel plant, which, when 
in full working order, will be ve gee of producing something like 
700 to 750 tons of finished steel, principally plates, per week, and 
as the above concern is about to enter the market as sellers, there 
is a likelihood of considerable competition with local steel plates ; 
although Scotch makers are still too busily occupied on shipbuilding 
material to compete in this market. 

In consequence of the New Year holidays, many of the engineer- 
ing establishments in this district have, of course, been closed for 
some days during the week, and a temporary suspension of customary 
operations has been the result. So far as the general revival of 
activity is concerned, however, there is not the slightest falling off, 
and reports from all quarters are to the effect that new orders 
are coming forward in considerable number. Firms engaged in 
locomotive building, who, for quite a lengthened period, have 
been only indifferently occupied, have now secured enough 
contracts to keep them pretty fully engaged for some time to 
come, and there is a continued all-round improvement in prices, 
engineering firms refusing to entertain inquiries for new work 
except on the basis of a substantial advance upon the unsatisfactory 
rates ruling for some time past. Another very encouraging feature 
in connection with trade prospects is the well sustained improve- 
ment in the returns as to employment, &e., issued on behalf of the 

bers of the Ironfounders Society. Inthe returns for December 
it is stated that several years have elapsed since the society was 
able to place before its members a report so encouraging as the 
resent issue. Trade on every hand continued to improve, and the 
Soand for moulders—more especially loam moulders—was in- 
creasing day by day. There was a very tangible decrease in the 
number on donation benefit, in fact, they had not had so few 
members unemployed since 1882, when the numbers were 392, as 
against 394 at the present time, nor had they had so few members 
unemployed in the corresponding month of any year since 1873, at 
which time the number on donation stood at 382. The present 
full number of members connected with the society is put down at 
12,126, and the decrease uf the numbers on donation, sick, and 
superannuation benefit since last month is 186, the three benefits 
now costing less than 8d. per member per week, £1252 has been 
added to the cash balance during the month, and the amount now 
in hand stands at £19,223, showing an increase during the past 
twelve months of £9000. With regard to the state of trade, it is 
returned as good, or very good, from forty-two districts ; moderate 
in fifty, and only ver d or dull in twenty districts, out of a 
total of 115 from which retarns have been received. 

Messrs. John Chadwick and Son, of Manchester, are introduc- 

ing a couple of specially designed machines, one for making square- 








machinery is one of the most promising features with which the 
hew year opens. Roller milling machinery and brewing apparatus 
have lately come into somewhat extended request from Midland 
producers. The edge toolmakers are a oe at date, 
principally upon foreign and colonial account. Complaint, how- 
ever, is made of the low prices produced by the excessive competi- 
tion between the Birmingham and the Black Country firms. Gene- 
rally, the engineering industries of the district may be regarded as 
occupying a promising position as the new year opens. 

Those trades, however, in which copper is largely employed, 
continue to be injuriously affected by the dearness of the material. 
Latest statistics show a very evil state of things—a diminution of 
55,587 tons in the French and English deliveries for 1888, and an 
increase of 62,000 tons in stocks, It is asserted by some members 
of the trade that the ‘‘invisible supply,” constituted of old pans, 
engine fittings, ships’ bottoms, ont the like, has diminished by 
nearly as much as this increase. Prices of copper have shown no 
noteworthy change in the past week. Spelter, which is largely used 
in this district, has had some heavy buyers, and prices have been 
more profitable of late, 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Munchester,—With the New Year holidays, the customary stock- 
takings, and the more or less general stoppage of works and 
collieries for about three days during the past week, there is very 
little to report so far as actual business is concerned, but there are 
ample indications of the strong position which has been established 





d, and the other flat-bottomed paper bags. Machines in 
some points similar to these have for a long time been made by the 
above firm, but these have recently been thoroughly revised and 
reconstructed, and a special feature in the new machines is that 
they are arranged to make either single or double bags, or, rather, 
a bag with an inner lining, this latter not being simply a tube of 
paper inside the ordinary bag, but being folded at the bottom along 
with and in the same manner as the ordinary bag. The machines 
are capable of turning out on an average from fifty to sixty com- 

lete and pasted bags per minute, the standard size machines 

ing constructed to make bags from 3in. to 10in. wide, and from 
4in, to 24in. long. When different widths are required, it is only 
necessary to replace the template and side folders of the machine 
with either smaller or larger ones, and the alteration for the length 
of the bag is simply and ingeniously effected by lengthening a 
lever, which actuates a catch on a toothed wheel for turning the 
calenders more or less, thus rolling a lesser or greater length of 
paper off the larger rolls, and making the bags longer or shorter 
as required, The rolls of paper from which the bags are made are 
placed with a shaft through the centre, the <7 being then 
carried over several wood rollers, and guided on to two long 
templates pe naar a full length of the machine table. The 
operation of folding the bottom of the bags is then per- 
formed, and afterwards the required length of the bag is 
rolled out by two pairs of calenders provided for that purpose. 
The bag is then severed by a pair of self-acting knives, attached to 
which is a pasting cord, which pastes the preceding bag; after this 
is done, the bag is carried between two pieces of cloth or felting, 
and over a hot-drying cylinder, which dries the paste, and 
eventually it falls on a table in front of the machine, where the 
bags are gathered and packed into bundles. I may mention that 
the firm have made many of these bag machines, but only two of 





the above improved types, which have given every satisfaction to 
those who have tried them. 

Messrs. Kilner and Matthews, of West Gorton, have just com- 
pleted an artesian well boring for Messrs, Langworthy Brothers 
and Co., of Salford, and from an old borehole, yielding a few 
hundred gallons per hour, have succeeded in extracting over 7000 
gallons per hour. They have altered this boring, and have applied 
to it an entirely new system of raising the water. The pump is 
made double-acting, and, by a special arrangement of the valves, 
can be run at a considerable speed, the pump used in the present 
instance having a 2ft. 6in. stroke, and making thirty-five 
revolutions per minute. I understand that this system has been 
applied, in some half-dozen cases, with the most complete success. 

In the coal trade there is a slightly better inquiry for the better 
qualities suitable for domestic consumption, owing to the more 
seasonable weather prevailing during the past few days, and this 
— trade in a fairly satisfactory condition, as it was only in the 

ouse fire coal section of the market that there was any indication 
of weakness. The commoner descriptions of round coal, for steam, 
iron, and general manufacturing requirements, are in moderate 
request, although there has naturally been some interruption to 
business on account of the New Year stoppages of works. There 
is a continued brisk demand for engine classes of fuel, and some 
descriptions of slack are still as a rule scarce, with a stiffening 
tendency in prices. Quoted rates are fairly steady on the basis of 
10s. to 10s. 6d. per ton for best house fire coals, at the pit mouth, 
8s. 6d. to 9s. for second qualities, 6s. 6d. to 7s. for common house 
fire coals, 6s. to 6s. 6d. steam and forge coals, 5s. to 5s, 6d. good 
burgy, 4s. up to 4s. 6d. for best slack, and 3s. up to 3s. 6d. for 
common sorts, at the pit mouth. For shipment there is a better 
trade doing, and g qualities of steam coal, delivered at the 
High Level, Liverpool, or the Garston Docks, range from 8s, 3d. to 
8s, 6d. per ton. 

Barrow.—A steadier tone is noticeable in the hematite pig iron 
trade this week. Orders are offering more freely, and indications 
are showing themselves that the wants of users during the new 
year will, if anything, be fuller than they were during 1888. A 
steady output was maintained throughout last year, and this was 
especially the case as regards Bessemer qualities of pig iron, which 
are now quoted steady at from 45s. to 45s. 6d. per ton net, f.o.b., 
for parcels of Mixed Nos. The output is very steady and the 
deliveries are well maintained, as well on home as on shipping 
account. In the steel trade there is no change to note. The 
demand is brisk for rails and all the heavy classes of goods 
which are produced in the district, and makers are firm in 
their transactions by reason of the fact that they are well 
sold forward, and are assured of an uninterrupted period of 
activity throughout the new year. Rails are firm at £3 19s. 6d. 
per ton, and plates and angles for shipbuilding purposes are in 
brisk demand at the full rates of £7 15s. per ton for the former, 
and £7 per ton for the latter. Other classes of steel are in brisk 
request, and particularly so tin-bars, billets, and hoops. Ship- 
builders and engineers commence the new year with every prospect 
of a very brisk trade, and of new orders of importance being placed 
in this district. Iron ore firm at late rates. Coal and coke steady, 
and in increasing consumption. The new trade at Barrow in bulk 
petroleum is being developed in a way which promises considerable 
activity in this department of the dock business. The steamer 
Caucase, which arrived last week, was discharged by means of one 
of her own pumps, of a cargo of oil representing over 2580 tons, 
in less than twenty-four hours, The oil was pumped into one of 
the new storage tanks, and in less than another twenty-four hours 
500 casks of the oil had been handed to the agents of the Kerosene 
Company at Liverpool. This is an indication of the character of 
the facilities at the disposal of the company for the expeditious 
carrying on of this new trade. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Government were asked to cease requiring tests of forgings, 
&c., at headquarters, and to make such tests as were necessary at 
the place of manufacture. Manufacturers have had their request 
granted, but not quite in the way they anticipated. Their idea 
was that the tests would take place at the works; but the authori- 
ties have adopted another course. They have sent down an 
inspecting officer, who has established a place in Surrey-street, 
Sheffield ; and here he has fitted up testing machines. There local 
makers can take their work to be tested, and can see it done if 
they please. There seems an element of fairness and impartiality 
in this method, and so far I have heard no objections taken to it. 
The system is certainly superior to testing at the arsenals or other 
Government departments. 

Much interest is being taken here in the sword-bayonet con- 
troversy. The Sheffield Telegraph, which quotes your exhaustive 
and interesting article on the sabiouk, publishes a number of letters 
from edge-tool and other grinders, stating positively that they are 
quite able and willing to grind sword blades. ‘‘ Harry Thompson, 
edge-tool grinder, 37, New George-street, Sheffield, says he was 
deeply struck with ‘‘ the paltry excuse that Messrs. Wilkinson had 
made,” and adds :-—‘‘ Being a Sheffield grinder bred and born, I 
rose to defend my native town and fellow-townsmen, as grinders, 
which I am proud of, by writing at once to the fountain head. On 
the 24th of December I wrote a letter to the Chelsea firm to inform 
them that I had three men working with me, and that we worked 
for any manufacturer that came to me for any kind of light and 
heavy edge-tools to grind. In fact, I told them that we could 
grind any kind of heavy work that wanted grinding to an edge, 
and I could give them first-class references from several leading 
firms of Sheffield in the edge-tool trade. I offered to grind one 
dozen on my own tools if they would send them with the pattern, so 
that it would save the expense of my going over to Caelsea, or I would 
go over there and take my three men, or I would go over myself and 
have a go at the bayonets, whichever suited them best, not having 
the least doubt of doing them if the price was fair.” Mr. Thompson 
says he asked the firm to answer his letter, but up to the date of 
his letter in the newspaper, which allowed four days for an answer, 
he had received none. Mr. Redfern, another grinder, also upholds 
the ability of his class to do any quantity of sword bayonet grind- 
ing ; anda Sheffield manufacturer pertinently asks the Govern- 
ment if manufacturers can be expected to sink their money in 
placing downa plant when there is no prospect of securing orders? 
He reminds the authorities that four large firms have spent over 
£400,000 in enlarging their plant, and entirely without any State 
subsidy—such as is given abroad—and yet they have not had their 
machinery anything like adequately employed, as they had been 
led to expect. What encouragement is this to put down plant for 
sword bayonet making ? 

In coal the aspect of trade is much brighter in the beginning 
of this year than at the commencemont of 1888, with the exception 
of household sorts, which are neglected owing to the mild season. 
There is an active demand for all kinds of fuel used in manufactur- 
ing purposes, and the tendency of prices is upwards. Still the 
complaint of several coalowners is that the rise in prices 
does not cover the increase in wages recently granted. Competi- 
tion is very keen for gas coal contracts, which in several instances 
have been taken at from 3d. to 6d. per ton less than even the low 
prices current last year. Although during the year there was no 
great pressure in the demand, yet a good steady trade was done 
at prices ranging from 5s. 6d. to 6s. 3d. per ton, the latter rates, 
obtainable in December, showing an advance of about 3d. per ton 
on the corresponding period of last year. The North-Eastern 
Railway Company’s contracts for locomotive coal have been 
decided since my last letter. Nearly all the collieries in South 
Yorkshire working the Barnsley seam have got their share 
of the contract as usual. In every case the coalowners 
have received a fair advance on the previous year’s prices. 
The contracts have ‘been distributed . pretty equally between 
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the collieries in the three great coal producing districts of North- 
umberland, Durham, and Yorkshire. The to: e of coal sent 
to London during the period from January to November 30th, 
1888, was very large. e lead is still kept by Messrs. Newton, 
Chambers, and Co,, who despatched 305,449 tons; Clay Cross came 
next with 224,634 tons; Blackwall, 207,597 tons; Langley Mill, 
179,938 tons, and Grassmoor 163,907 tons. 

At present there is an excellent demand for coke at 1s. to 1s. 6d. 
per ton more money, and further advances are probable, owing to 
the re-lighting of several blast furnaces. It is pretty certain now 
that the colliers will be able to retain their 10 per cent., for any 
recall of that concession in the face of a rising market would be a 
foolish as well as a futile effort. 

The South Yorkshire iron trade is in a prosperous state, for 
although the profit per ton is small, the works are fully employed. 
The monthly output of castings by Messrs. Newton, Chambers, and 
Co., the Thorncliffe Ironworks, is about 2000 tons, and the annual 
make of pig iron is 30,000 tons. Their pigiron—the Thorncliffe brand 
—is largely sold in competition with the best Scotch brands, and 
is much used by the Lancashire engineers, and for making the best 
Staffordshire iron. The price at present is from 43s. for No. 3 to 
46s. per ton for No, 1, at the works. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

ALTHOUGH no regular market was held at Middlesbrough last 
week, a considerable amount of business was actually done, and 
that at an advance of 6d. per ton upon the prices of the previous 
week, The satisfactory reports received as to the stocks accumu- 
lated at Glasgow had a favourable effect on the Cleveland iron 
trade, and the cir st that shipments from Middlesbrough 
had recently been very heavy was not without its influence. e 
lowest price now accepted by merchants for No. 3 g.m.b. is 34s. 
wd ton, but makers require more. They think that they will do 

tter when the effects of the holidays have disappeared, and are 
holding off accordingly. 

Warrants have also improved in value, and 34s, per ton is now 
the price current, as against 33s. 74d. last week. 

The stock at Messrs. Connal and Co.’s Middlesbrough store 
increased 2821 tons last week, the quantity held on Monday night 
being 249,945 tons. The increase during December ited to 





however, been to make the stoppage as brief as possible, and this 
has been effected wherever practicable in those industries, happily 
at | ey in the majority, where there is abundance of employment, 
e Glasgow iron market held its last meeting for 1 on Mon- 
day forenoon. Business was quiet, but the tone was fairly steady. 
Transactions took place in Scotch warrants at 41s, 114d. and 42s. 
cash, the closing price of the year having been 42s. buyers. Cleve- 
land warrants finished at 34s. 1d. sellers for cash, and Cumberland 
warrants at 44s, 1ld. to 45s. 04d. sellersfor cash, The market then 
closed until Thursday forenoon, and the amount of business done 
has necessarily been limited. There isa fairly hopeful feeling in 
the market, but no one is prepared to hazard an opinion as to its 
probable course in the immediate future. At present there is a 
_ home demand, but foreign orders are comparatively scarce. 
here has, however, been a rather better demand for shipping ton- 
nage by the regular lines to the United States, rates have slightly 
improved, and on this account some hopes are entertained that this 
department of the trade may do fairly well in January. The pi 
iron shipments of the past week amounted to 9260 tons as com: 
with 7092 in the corresponding week. During the week five fur- 
naces have been out of blast at Langloan Ironworks, to admit of 
repairs and the cleaning of the flues, but they are all expected to 
be in operation again at the beginning of next week. 

The current values of makers’ pigs are as follows :—Coltness, 
f.o.b. at Glasgow, per ton, No. 1, 50s. 9d.; No, 3, 48s.; Gartsherrie, 
49s. and 46s. 6d. ; les wag 50s. and 46s. 6d.; Summerlee, 50s. 6d. 
and 46s. 6d.; Carnbroe, 44s, and 42s. 6d.; Monkland—ex store— 
43s. and 41s. 6d.; Clyde, 46s. and 44s.; Calder, 50s. 9d. and 46s. ; 
Govan, 42s. 3d. and 41s. 3d.; Glengarnock, at Ardrossan, 48s, and 
42s. 6d.; Eglinton, 42s. 3d. and 41s.; Dalmellington, 43s, 6d. and 
42s, 6d.; Shotts, at Leith, 49s. and 46s. 

Tbe volume of the coal trade has been reduced this week by the 
holidays. Business in all departments has been limited, but the 
prices of all sorts are fully maintained. The colliers have been idle 
a great part of the week in the mining districts. The past week’s 
shipments were large, aggregating at the different ports 113,169 
tons, against 94,133 in the corresponding week, and the total ship- 
ments of the year are the largest on record. Coalmasters and 
shippers are now looking forward to the arrangement of the annual 
coal contracts for continental railways, of which a very considerable 
share generally comes to the West of Scotland. The expectati 


the conventions—will inevitably become monopolists, by absorb- 
ing the middle-sized and thrusting the small works to the 
wall. The large works are now the only ones which are able 
to carry on an export trade, They also prevent the others from 
competing, by reason of producing cheaper; and if the workmen 
should succeed in securing an advance of wages—an undercurrent 
of dissatisfactlon at not having had a share in the rise and fixation 
of selling prices now smouldering under the yet quiet surface— 
the smaller works could not give it. So here, again, they would 
not be able to hold their own against the large works producing all 
their own raw materials. Whether such a monopoly would be advan- 
tageous for the iron trade in general, where the large share com- 
oy works are so intimately mixed up with the “ Bourse,” may 
justly doubted ; therefore, from the consumers’ point of view, 
cannot idered satisfactory at all, whatever the ironmasters 
think. The machine and construction shops, foundries, and wagon 
factories have in the latter months done a steady and more or os 
remunerative business, and begin the year with a sufficiency of 
orders, Also the steel works commence with orders sufficient for 
almost ge description of manufacture for some months to come, 
thanks to the State, which has given them out most bountifully of 
late, and promises still more in the immediate future. What the 
trade of this country wants is more initiative on the part of 
industrials and local bodies in canalising rivers, making short canals 
where Fe and docks with every modern requisite for expe- 
ditiously loading and unloading, and all such aids to commerce 
and trading, and not leave everything to the Government to 
carry out, which of necessity must be a slow proceeding, as 
it has to consider every portion of the country and lay out the 
funds at its disposition bit by bit, here and there, in the interest 
of all ; whereas such a district as Westphalia, for instance, requires 
aid at once if it is to prosper and turn over its capital quickly with 
ar ble profit, instead of, as now, writing and talking five or 
six years about a project, then waiting till the time comes for the 
State to be able to begin to carry it out, when it may last another 
five years till it is dows for use. Comparisons are odious, else it 
would be easy to point to the North of Tngland to show what can 
and ought to be done here, 
The output of pig iron in Silesia has been slightly curtailed 
through alterations in a furnace or two, but what is made finds the 











is that this year there will be an increase in the prices of the con- 
tracts. The rates of the past year were exceptionally low, and 





1803 tons. 

The finished iron trade is decidedly quiet this week, most of the 
works having been closed on Monday and Tuesday for stock-taking 
purposes. Prices remain as last quoted. 

Shipments both of pig and of manufactured iron and steel were 
exceptionally good during December. As compared with the 
returns for November, pig iron exports increased 27,000 tons, 
finished iron 5000 tons, and steel tons. The total pig iron 
exports were 74,725 tons, of which Scotland took 33, tons ; 
Wales, 7190 tons; Holland, 10,795 tons; Russia, 6230 tons; 
Germany, 3803 tons; Belgium, 3443 tons; and France, 4220 tons. 
The total shipments of manufactured iron were 21,995 tons, and of 
steel, 26,080 tons. Of iron, India took 2980 tons; Japan, 1568 
tons ; Germany, 1165 tons; Brazil, 3484 tons. Of steel, Cape 
Colony took 2425 tons, and Spain 1970 tons. 

The steady revival of trade in the Cleveland district con- 
tinues to be indicated by many signs. None of these is more 
conclusive than the weekly advances in the receipts of the North- 
Eastern Railway Company. The returns for the last week in the 
past year show a net increase of £11,126, whereof £1981, was due 
to passengers, £5212 to merchandise and cattle, and £3974 to 
minerals. Dock dues show a slight decrease. The average weekly 
increase over the half year exceeds £5000. But it is remarkable 
that by far the greater part of the gain has accrued during tbe 
latter part of the half year, What the February dividend will be is 
as yet probiematical, inasmuchas the extra cost of working the traffic 
will be something considerable. The principal items of expenditure, 


which are liable to vary, are wages, and coal and coke. In the | P® 


case of the former no great change has, it is believed, taken place. 
Advances may have been given to particular individuals, but not 
generally. In the case of fuel it is understood that the contracts 
just made are at about 6d. per ton more than the old ones, 
terminating December 31st ; but obviously this item of increase in 
cost will not affect the dividend about to be declared. 

The great salt combination, and the direct and indirect effects 
thereof, continue to occupy a considerable share of public atten- 
tion. The bore-hole which was put down some time since at 
Greatham, and which is the most northerly of all those in the 
South Durham district, where the existence of the salt bed, under 
workable conditions, has been actually proved, was recently pur- 
chased by Mr. C. Furness, of West Hartlepool. That gentleman, 
with his wel -known energy und enterprise, has already commenced 
to develope it, He has just for the erection of the sheds, 
offices, and other works. A railway siding has been put in, and no 
time will be lost in completing the plant necessary for raising the 
brine and producing salt. But for the Salt Union, this bore-hole 
might have continued to lie dormant, at any rate, for some time 


longer. The quantity of salt es since the establishment of | £ 


the Union has been enormous. is probably owing to the fear 
of greatly enhanced prices. Indeed, notice has been given to 
merchants and consumers that considerably higher prices will be 
required from the commencement of this year. It is now 
said that there is a strong probability of serious competition 
from Germany. Whether this will be so or not, time onl 
can show. But, inasmuch as salt is not an article of fame | 
intrinsic value, and that the cost of carriage from producer to 
consumer must always be an important item in the determination 
of what the latter has to pay for it, it is clear that German or other 
tition will operate first and principally upon the more distant 
markets. We may possibly see rise up an artificial state of things, 
such as there is in the German steel rail trade. That is, we may 
see home consumers having to pay enhanced prices, while the salt 
.producers are still willing to —ey distant markets at their old 
rates. This is an unnatural state of things, and it is impossible to 
think that it can be permanent. 

The agitation of workmen for higher wages continues to be 
briskly carried on in the various branches of Northern industry. 
The executive of the operative boilermakers and iron shipbuilders 
have made a demand for an advance of 12} per cent. in the wages 
of all their members employed at the Tyne and Wear shipyards. 
It is scarcely likely that this will be conceded, but it is not im- 
probable that a compromise will be effected, whereby the men will 
obtain an advance of 5 a cent., in addition to the 5 per cent. 
which was given them year, and making 10 per cent. in all. 
The total reduction to which they had to submit during the 
depressed times was 25 per cent. 

At the Hartlepools the mechanics employed at the marine engine 
building works are also seeking a further advance in their wages. 
They have given notice for a rise of 2s. per week upon present 
rates, which, for good journeyman workmen, range from 6d. 
to 35s. 6d. per week. The disposition of the employers is, so far, 
to resist the demand, as they are still full of contracts made at the 
old low prices. In the case of the shipyard men it is only fair to 
state that their secretary, Mr. R. Knight, warned the employers 
some time since that the men would seek a further advance early 
this year, and that they must take this into account in making new 
contracts. It is not often that working men show such considera- 
tion for others as this indicates. 











NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 
OwInG to the observance of the New Year's holidays, business 
has been much curtailed in Scotland this week. The feeling has, 





idering that freights materially advanced during the execution 
of the contracts, they can scarcely have been very profitable to 
those by whom they were held. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THINGS have been much quieter at the mills and forges, and at 
the collieries as well, since Christmas Eve and New Year's Day, 
but it is evident that the tone of trade —— y has the old healthy 
sign, and prices are firm all round. Briskness may certainly be 
expected next week, though it may take a little time longer before 
an advance is recorded on current quotations, The latest figures 
are—steam coal, best, 13s.; seconds, lls. 9d. to 12s.; house coal, 
lls, 3d. to 11s. 6d. Monmouthshire coals are selling at 11s. 3d. 
readily. Patent fuel is in steady requirement at 10s. 6d.; cokes, 
lds. 6d. and 17s. 6d. 

It may be noted that in all productions there has been a marked 
advance during the last six months. Thus, secondary steam coal 
could be bought six months ago for 5s. 9d. at pit, and good for 7s., 
so that, taking the lowest figures now prevailing, there has been from 
3s. to 4s, advance. Patent fuel in like manner has gone up 2s., and 
coke ls, to 1s. 6d., while pitwood for a long time has been on an 
ascending scale, and is now very firm at last quotations. 

Exports of the week have m comparatively small from all 


rts, 

The year has passed with only one explosion of any note, causing 
the death of five men, at Aber Tynewydd in May, but the list of 
casualties and of single deaths has been a large one. It is to be 
hoped that immunity from great disasters will not lead to careless- 
ness. This has been the history of many large explosions. Men 
have begun to think that they had mastered the gas, and relaxed 
vigilance and loss of life have followed. 

I am glad to note that good indications are being given showing 
that those in authority are not guilty of this. A joint committee 
of agents and workmen have for some time been experimenting 
with colliers’ lamps, and some few days ago subjected several to a 
severe test in Rhondda Valley. I hear that a testing apparatus on 
a large scale is to be erected at Cymmer Colliery. 

The Aberdare and Merthyr Colliery Association is progressing 
well. Meetings are arranged alternately in each place, and the 
society now is fast totalling up to 100 members, 

The principal rumours of this week are, first, the ete nscar | 
Barry Bock opening, and the action of the Taff Vale Company; a’ 
secondly, the > ne of a large portion of coal traffic 


. Itis hinted that when Barry begins to take 
two-thirds of the Rhondda coal, the Taff Vale rejoinder will be 
with a reduced rate. I give this for what it is worth; but certainly 
the Taff and Bute Docks are not likely to await severe antagonism 
passively. 

The news concerning the proposed diversion of coal traffic 
from Newport has caused a good deal of sensation at that port. 
So far, I am unable to attest its correctness; but the statement is, 
that a short line will be constructed joining Tredegar junction with 
the Rhymney railway at Ystrad. This would divert the coal of the 
Brecon and Merthyr valleys, Sirhowy valley, and the Eastern valley 
from its old run to Newport into Cardiff. I must add that grave 
doubts are entertained of the whole affair, though the various rail- 
ways pro} in past years all show that the debateable ground is 
a fine field of contention for the two neighbouring ports. 

A great railway accident happened near Newport on Sunday, an 
Aberdare coa] train bound for Swindon colliding with a Bristol 
train, causing the deaths of driver and fireman, and a great de- 
struction of coal trucks. 

The steel works have through the usual holiday stagnation. 
Prospects are good, and this week activity has been well resumed. 
Cyfarthfa has been particularly busy since the New Year came in. 
Foreign ore is coming up the hills well, and I hear Bilbao specula- 
tions are now beginning to pay. Rails are firm at last week’s 


The Exchange, Swansea, was the scene of a good deal of business 
this week considering the season. ere was some ferment at a 
proposal to increase railway rates on tin-plates 5 to 7} percent. It 
was felt on Tuesday that prices must go up, and, as it was, 6d. per 
box on all brands advance was insisted upon. This will be a pre- 
lude to judging from the advance going on for all raw 
material. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE new year opens with the prospect of a satisfactory future 
for the iron and coal trades of thecountry. Prices have a tendency 
to rise. Crude iron is in better demand than for some time past, 
even in the Western district, where only a week ago the ne 
were raised M. 1 and2 p.t.; while spiegeleisen has gained 3 to 4 
within a few weeks. If the manufactured iron branch in the 
rg gender pe centres and export were brisker, there ought 
to be no complaint of the condition of the iron trade and its small 
manufacturing branches all over the country—that is, from the 
manufacturers’ point of view. But there is another, and if 
the conventions are to last much longer, the larger works—ie., 





readiest sale, and chiefly to the forges—albeit the holidays are on, 
Prices keep very firm. The wrought iron branch is well supplied 
with orders into the next quarter from manufacturers as well as 
merchants, at home and abroad, in bars, girders, channel sections, 
strip iron, boiler plates and sheets; the wagon, boiler, and con- 
structive shops, and tube mills, all being very good customers, 
The prices incline to an immediate advance, but are, for the 
moment, M. 140 to 14250 for bars ; sectional iron sorts, 160 to 165; 
aud plates, 165 to 175 p.t. at works, The steel works are well 
employed. 

The Austrian iron market is quiet but firm. The wrought iron 
convention is sitting, and no doubt is expressed but that it will be 
prolonged for this year again. Wire nails have been raised 20s. 
aton. All the rolling mills have orders booked to keep them some 
months engaged. oa and other plates are in g request at 
rather higher prices, which are enormous, just to give an example, 
by way of instruction only. Boiler plates £18; tank ditto, 
£14 10s, to £16; galvanised sheets, £25 10s. to £31 10s.; 
tin plates, £3 10s. per box; girders, £12 5s, to £12 1ds.; 
merchant bars, £11 10s, to £12 10s. p.t. at Vienna. The 
Belgian iron trade is satisfactory, only the bar trade might be 
better, and some few works are granting concessions on the list 
prices, being short of orders. The wrought iron syndicate has been 
prolonged for another six months. Though the advanced price of 
coal would have warranted it, no rise in the iron prices has been 
declared. The import of raw iron has in the meantime become 
normal again, and was for October 5700 t., against 4400 t. in 1887 
beyond what Luxemburg sent, namely, 2500 t. Up tothe end of 
last year the total of the year’s import is expected to reach 75,000 t. 
above that for 1887. The Cockerill Co, took the last Roumanianorder 
for 3700 t. of steel rails at 119f. at Galatz or Ibraila against Krupp’s 
offer at 122, and a French one at 124p.t. A party of Anarchists have 

rtly destroyed the dwelling-house of one of the inspectors at 
ow (Cockerill and Co.) with dynamite. The French iron and 
steel prices keep firm, and have risen, partly in consequence of 
the establishment of the sales syndicate, and again because of a 
rise in coke and wages. In the Nord the demand for wrought iron 
is not very brisk; merchant bars and angles are noted 130f. to 
135f.; sheets, 3mm. gauge and above, 150f.; 2 mm. and under, 
170f. p.t. It is the Paris dealers who have now become the 
** bulls,” and are driving up prices, instead of being ‘‘ bears,” as a 
short time since, It is quite a new departure, the State Railway 
Administration in France going over to steel instead of wooden 
sleepers, at which the works are in high glee, and on the 4th inst, 
70,000 are to be tendered for. Steel wire rods are firm at 190f. 
old rails, 85f. p.t. In nearly all branches the foundries are well 
e le 
In Rheinland-Westphalia the iron mines have had a good time of 
it throughout the past year, demand having been very good indeed, 
and prices remunerative, and if more could have been extracted, it 
would have found an equally brisk sale; also the Luxemburg- 
Lorraine minettes have been in constantly increasing request, as 
other nearer sources of phosphoric materials for the basic steel 
works have gradually become exhausted. The prices of ~~. 
land ores of quality are M. 13°50 down to 10, and of minettes 3°20 
to 2°30 p.t. at mines, The November returns have given con- 
fidence, so during the week transactions in fie iron have been 
lively, and stocks have been reduced by 10,700 t. Prices are on 
the rise in consequence partly of enhanced fuel notations. 

The spiegeleisen smelters have booked inland and foreign orders 
to keep them employed for the next six months, and demand is 
very keen just now; consequently prices have taken a further 
jump up to M. 58 and 59 for the 10 to 12, and so on up to 70 for 
the 20 p.c. grade. Forge pig is in active request too, but there is 
no special change in it to note this week. Buyers are ready to 
come forward with contracts at date, but smelters are now holding 
back, so the tables are turned as compared to a very short time 

, caused by the prospect of an almost immediate rise in prices ; 
M. 50 is now being paid for top quality, Foundry is still in full 

uest. Nos. 1 and 2 have been raised M. 2, to 59 and 56, No, 3 
M 1, to 53 p.t., as also Bessemer and basic, the latter being very 
brisk of sale, the former a trifle better than it was, and is noted 
54, while basic is 46, and Luxemburg forge 35 to 36 p.t., all at 
works, 

The continued rise in pig iron and fuel is working very disadvan- 
tageously for the wrought iron branch, for at Dayar prices it makes 
it difficult to produce with any profit, even for the inland market, 
and quite impossible for export. So a rise in the convention prices 
is loudly called for, and will probably soon take place, one step 
having already been taken, as girders have been advanced M. 3 by 
the south-western group of works, The demand for merchant sorts 
has been a shade better the last. week, but export 1 ishes as 
heretofore. A few more contracts for hoops would have been 
entered into, but in the circumstances the mills hold back. So 
here, again, there is no improvement yet to report. Wire rods of 
steel and common quality for nail wire, which had fallen below 
cost price, have advanced a little, but are still extremely low in 
price. The demand is small and prices quite too much sunk to pay 
any profit whatever—in fact, are worsethan ever. Plates continue 
in full request, The — M. 170 for boiler, 150 for tank quality, 
are remunerative, and the works all well employed, which is more 
than can be said of the sheet mills—the prices do not leave any 
margin, and there is much to be desired in this branch ; M. 150 to 
155 _ is the official quotation for these sheets. Steel rails have 
made an advance, for at a former tendering at Berlin the offers 
ranged at M. 118 and 119, while at the la 122 and 123 were the 
lowest, no foreign firm tendering. The prices of iron and steel 
manufactures are still the same as last time noted, with the excep- 
tion of those named in detail above, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Dec. 28th, 1888. 

THE railroad situation is improving. A number 
of railroad presidents, West and East, have signed 
an agreement to advance rates after January Ist. 
The agreement is not binding unless all the rail- 
road presidents sign it, which is not probable. A 
strong effort is quietly brewing in high and low 
railroad circles to have the Jnter-state commerce 
law modified so that they can practically do as 
they please. This will not be done for the simple 
reason that Congress dare not doit. The people 
will not allow it. For years and years the rail- 
roads about ruled the country. Their word was 
law. They bought our State Legislatures and 
corrupted our Congress, and almost bribed our 
courts. The present Inter-state law suits the 
people. They will not have it changed. The 
plea is made that under the present law pooling 
is prohibited, and that, owing to the immense 
construction of railroad in parallel lines through 
a region of country almost entirely uninhabited, 
it is impossible to maintain rates without consoli- 
dation. The Clearing-house scheme was a failure 
for the present at least, though it is probable it 
will be brought up and argued over at some 
future time, 

It is suid that one of our Western railroad 
managers is striving to purchase and unify the 
entire traffic interests of the Mississipi and Ohio 
Rivers, and consolidate the St. Paul and Duluth, 
Duluth and Ion Range, and the Kansas City Rail- 
roads with the river levees in one grand system. 
The purpose is to control the two great factors in 
the freight business, the iron ore and coal ship- 
ments, e plan is to bring the ore from the 
Lake Superior to St. Paul by rail, and then 
forward it to Pittsburgh by boat. In the return 
trip coal will be brought from the Pennsylvania 
mines, and St. Paul will become the distributing 

oint for the entire North-west. Should this plan 
ye brought into operation, which is extremely 
robable, the railroad and lake a 
ines will no longer have everything their own 
way. It is also said that the construction of 
immense coal and iron docks will be entered upon 
immediately, and at least 250,000 dols. will be ex- 
pended on these improvements, The Pittsburgh 
men take hold of this scheme with zest, as of late 
years they have become alarmed at the — 
with which places on or near the lakes are build- 
ing up and capturing their iron business on 
account of cheap ore. By this means, Pittsburgh 
will be able to secure her ore on equally cheap 
rates and perhaps cheaper, and with her natural 
gas facilities will be able to hold the palm for 
iron manufacturing, a while longer. 

It is probable that within a short time the rail- 
roads will equip their freight cars with air brakes, 
and thus avoid much loss, The Pennsylvania 
Railroad already has a number of cars equipped, 
and will soon add a large number. It Will cost 
the companies about 100 dols, extra per car, so it 
is said by an authority well posted on such matters. 
This should have been done long ago, and the 
good work cannot begin too early. 

Advices received from Findlay, Ohio, are to the 
effect that the window glass manufacturers of 
that section, owing to the immense amount of 
capacity added within the past two or three years, 
have agreed to form a pe The window glass 
business has been so badly overdone within a few 
years that factories not supplied with free fuel 
cannot afford to produceit. A general meeting of 
window-glass men is to be held at Cincinnati this 
month to consult as to the advisability of pooling 
losses, 








NEW COMPANIES. 
THE following companies have just been regis- 
tered ;— 


Australian Burra-Burra Copper Syndicate, 
Th Feadamed on the Sind wih 
is company was regi on the 22n 
with a capital of 750,200, in 5000 ordinary shares 
of £10 each, and 200 founders’ shares of £1 each, 
to purchase certain mineral property in Australia 
referred to in an unregistered agreement entered 
into with Frederick John King. The subscribers 
are:— 
Ord, 5) 

F. J. King, 3, C ile-street, hant .. .. 
W. E. Horton, 297, Crystal Palace-road.. .. .. 
H. — 44, The Common, Upper Clapton, 

See EE SP Sk eel ae ae 
W. Borders, Sistova-road, Balham, secretary .. 
= Buch, 2, Hillwaten-villa, Wood-green, book- 
J. Sinclair, 40, Woodsome-road, E., clerk .. .. 
C. Lewis Bennett, 8, Turret-grove, Clapham, 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, fifty ordinar 
shares. The company in general meeting will 
determine remuneration, 
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Bridge Cement Company, Limited. 


This company proposes to take over the busi- 
nesses of an existing company of the same title, 
and of the firm of T. C. Hooman and Co, It was 
registered on the 21st ult., with a capital of 
£12,000, in £5 shares. The subscribers are :— 

Shares. 
W. H. Murray, 69, King William-street, secretary 

SOR CHIIT 5. cs. “ne ‘co. 00 00, 09. 08 
E. C. Cheston, 12, Cromwell-terrace, Regent's 

WOME cu, lan Gn. 641 06-. ball ae. 66 
J. Broad, 43, Norcott-road, Stoke Newington, 

ieee rg A cern ee 
J. E. Kennelly, 2, Claremont-villas, South Fields, 

i OF 2 a eer 
H. Smith, 4, Worcester-street, 8. W., solicitor 
C. W. Morgan, 74, Breakspear-road, 8.E., ac- 

WIE. hadi ne beds oe ‘ee ce oe ke. 00 
J. F. Norris, 42, Alkam-road, Stoke Newington, 


—_— et 


rent collector 


The subscribers are to appoint the first direc- 
tors, and the company in general meeting will 
determine their remuneration. Registered offices, 
69, King William-street. 





Newcastle and Gosforth Tramways and Carriage 
Company, Limi 

This company was registered on the 19th ult. 

with a capital of £80,000, divided into 8000 





shares of £10 each, to carry on the undertaking 
business, or trade of Fen bey nce = 
carriage proprietors, and livery and jobmasters, 
in the Fae of Sewtastion n-Tyne, and the 
district of Gosforth, and within a radius of ten 
miles from either of those places, and to acquire 
the business and goodwill of William Turton and 
the trustees of the will of the late Daniel Busby 
deceased, The first subscribers are :— 
Shares. 
ee Turton, Highfield House, Leeds, mer- 
MRT od) as Ss hs i 48 eet fs 
G. Layton, 9, Fenwick-street, Liverpool, solicitor 
W. Knox, 6, Lord-street, Liverpool, chartered 
OORNUREEEE 15 cc 98. 6s 00. 00 0s 40's 00 
H. Brown, Avenue-road, Leicester, fruit mer- 
eg ST oe Ee Ee AS: 
H. B, Arundel, Broughton Lodge, Manchester, 
maachine meninGF .. 2. ce 0s ts 06 60 ve 
G. W. Turton, Newton Villa, Chapeltown, Leeds, 
NE ka xa 4a: 40, Ke. ear en 40 at 
Robert Turton, Chapeltown-road, Leeds, coal 
merchant 2c oc co oe ce 0c cs cs ve 
The number of directors is not to be less than 
three, nor more than five, and the first are to be 
appointed by the subscribers. Each director is 
to receive as remuneration such sum as may be 
agreed upon in general meeting; qualification, 
the sum of £500 in the share capital. 


ee ee) 





Hlanerch-y-Mor Lead Works, Limited. 

This company was registered on the 21st ult., 
with a capital of £50,000, in £10 shares, to trade 
as lead, gold, and silver smelters, sheet, pipe, and 
general lead manufacturers. The subscribers 
are;— 

Shares. 

*C, Clay, Wakefield, agricultural engineer .. 
*W. A. Statter, Wakefield, physician .. .. 
*J. Charlesworth, Wakefield, colliery owner 
*A. Eyton, Holywell, Flint, lead manufacturer.. 
*W. Charlesworth, J.P., Axminster .. .. .. 
eC OO UU” 6 ee 
J. B. Charlesworth, Wakefield, colliery owner .. 

The number of directors is not to be less than 
three, nor more than five, the first being the 
subscribers denoted by an asterisk ; qualification, 
£200 in shares or stock; remuneration, £200 per 
annum to the chairman, £100 per annum tw the 
resident director, and £2 2s. each to the remain- 
ing directors for every meeting attended. 


tt et et bet bt tt 





North Kent Ironworks, Limited. 


This company was registered on the 22nd ult., 
with a capital of £50,000, in £10 shares, to acquire 
the letters patent No. 7773, of 1888, granted to 
R. R, Gubbins, for the ‘‘ Hot piling system” for 
converting scrap into bar pod got iron, The 
subscribers are :— 


Shares. 
> yam W. J. Stuart, 38, Manor Park, 


W. Capel Slaughter, 18, Austin Friars, solicitor.. 
*E. Woolley, 7, Finch-lane, stockbroker .. 
A. 8. T. Hurrell, 11, Woodlands-road, Barnes 
G. Dismore, Crauford, near Hounslow 
W. A. Pittman, 7, St. Helens-gardens, W. 
C. W. Forde, 252, Cornwall-road, W. .. 
The number of directors is not to be less than 
three, normore than five; qualification, ten shares ; 
the first are the subscribers denoted by an asterisk 
and Mr, T. Purvis; remuneration, £500 per 
annum, with an additional £50 for each director 
in excess of three. 


tt tt tat tet tat et 


Williams, Foster, and Company, Limited. 


This company was registered on the 20th ult., 
with a capital of £250,000, divided into 25,000 
shares of £10 each, to acquire and carry on the 
business now carried on at the Morfa Copper 
Works, Swansea, under the name of Williams, 
Foster, and Company, as copper smelters and 
rollers, and yellow metal manufacturers and 


rollers, and gold and silver refiners in al! its 
branches, The first subscribers are :— 
nC 


8. K. Zunz, 2, Metal Exchange-buildings, 
SID da oe aes ad dee Gx 06. 60:8 4 
Z. Merton, 2, Metal Exchange-buildings, E.C., 
J. "Grifiths, 77, PritiviNe’gardens, Shepherd’ 
. tty vulle- ens, 
5" \agpapengpngat tag toggct 
E. Mills, 45, Rosaville-road, Fulham, 8.W., clerk 
E. R. Morgan, 50, Ladywell Park, 8.E., clerk .. 
J. = —— 25, Brownhill-road, Catford, 8.E., 
er ae ee ae a ee) ee ee 
8. Puzzey, 4, Sidgwick-road, Leyton, clerk.. 
Each director is required to hold at least 100 
shares, and the first are to be appointed by the 
subscribers, The directors— other than the 
managing directors—are to receive as remunera- 
tion for their services the sum of 5 per cent. of 
the net profits of each year after payment of £5 
per cent, dividend on the paid-up capital for the 
time being. 


el 





Wilcock Patent Cord and Calico Manufacturing 
Company, Limited. 

‘This company was registered on the 19th ult., 
with a ¥-Y of £10,000, divided into 1000 
shares of £10 each, to purchase, prepare, and 
weave cotton, hemp, flax, wool, silk, and other 
fibrous products, and to make or manufacture 
into clothing any fabrics, and to carry on the 
b of wholesale clothing. The subscribers 





are :— 
8 
— Wilcock, Hebden Bridge, cotton manufac- 
uurer 7 ie) fe ae te. tee se we 
Mrs. Wilcock, Hebden Bridge .. .. .. 
*A. Gellibrand, Hebden Bridge, cashier 
F. Lawton, W: Ww, , artist .. 
Miss 8. E. Wilcock, Hebden Bridge 


W. Emmett, Halifax, electrical en; eer 
ni 


The subscribers denoted by an asterisk are the 
first directors, 


. 
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SouTH KENSINGTON MusgUM.—Visitors during 
the week ending December 29th, 1888:—On 
Monday and Saturday, free, from 10 a.m. 
to 10 p.m.: Museum, 6334; mercantile marine, 
Indian section, and other collections, 3805. 
On Wednesday, Thursday, and Friday, free, 
from 10 am. to 4 p.m: Museum, 7901; 
mercantile marine, Indian section, and other 


collections, 7549, Total, 25,588. Average 
= oy mnee week in ead y' 82,362, 
‘0 m the openin t 

27,045,866, ee | Ae 





THE PATENT JOURNAL. 
Condensed from the ess os the Commissioners of 





Application for Letters Patent. 


*,* When patents have been “‘cummunicated” the 
name and address of the communicating party are 
printed in italics, 


20th December, 1888. 
18,620. CLeansina Compounns, J. |Ascough, Birming- 


18,621. Bicycie, 8. Torkiagton, Ashton-under-Lyne. 

18,622. GLasswaRE, J. Beesley, Coventry. 

18,623. Puant Pots, B. W. Hancock, 

18,624. Vatve Apparatus, J. G. 
Gordon, Glasgow. 

18,625. Knitrep Hosiery Goons, G. Templeman, Not- 


ting) i 
18,626. Lamps, A. H. Hearington, London. 
18,627. CanpLe Suapes, W. D. Bohm, Acton. 
18,628. ArracuMENT to Wartcues for VELociPeDes, G. 
Vilson, London. 
18,629. Hicu-sPpeED Compound Enoines, W. Chilton, 


Leeds, 
Connell and J. 


on, 
18,630. Hoops or Canopies for Carriaczs, E. Thomas, 
London. 


18,631. TRANSFERRING Anma Fur, A. F. Bilderbeck- 
Gomess, London. 
18,632, CLeanina Tin or other Prates, T. Summers, 


mdon. 

18,683. Dryinc Fisres, T. Barcroft and T. Barcroft, 
un., London. 

18,634. Strikinc Greek Corves, &c., D. Wood, Bir- 


m > 
18,635. Coverinac Wire Cores, M. Schwersensky, 


on. 
18,636. ELecrricaL Accumu ators, J. C. Fuller and 
3 er, London. 

18,687. WaTEeR-cLosEets, G. M. Jones, London. 

18,638. Heatine I.qurps, J. Pursell, Glasgow. 

18,639. ORNAMENTATION of Fasrics, R. A. Gross, 
London. 

18,640. Box or Casz, N. Brown.—(F. A Fichtner, —.) 

18,641. STRAIGHT-BAR KNITTING MACHINES, A. 
Wilson, London. 

= Gear for Cycies, T. W. Robertson, 

b) 


ublin, 
18,648. FLusHinc WaTER-CLOSETS, &c., D. G. Cameron, 


ndon. 
18,644. Keys, E. Summers and C. V. Roberts, London. 
18,645. Writtinc and Copyina Ink, A. Melville, 


ndon. 
18, =, Firtines for Suarr Timperine, J. Jeziorsky, 
mdon. 

18,647. Drencuinc Horses, Cows, &c., A. Dewsbury, 
London. 

18,648. Heatine Apparatus, H. B. Sheridan, London. 

18,649. Coatine INDIA-RUBBER, C. Morfit, London. 

18,650. Rackrxe Sprrits, L. P. Mouraille, London. 

18,651. Stoppers for Borries, R. J. Eke, London. 

18,652. Frre-ENoines, C. Bade, London. 

. Spanners, G. Townsend, London. 

. Cun Rest for Viourns, A. W. Mills, London. 

. CHEMICAL Fire-ENGINeES, W. Taylor, Southport, 
near Liverpool. 

18,656. WeicHinc Apparatus, W. B. Avery, London. 

18,657. Caourcnouc Vatve, A. Grupe and J. L. 
Martiny, London. 

18,658. Paper, A. Diana, London. 

18,659. ELecrric Motors, Siemens Brothers and Co. 
—(A. M. Taylor, India.) 

18,660. Wire, E. Martin, London. 

18,661. Borrtes, W. W. Macvay and R. Sykes.—(//. M. 

Ashley, United States.) 

18,662. Orcans, J. B. Hamilton, London. 

18,663. Exp.osives, H. 8. Maxim, London. 

18,664. TREATING Fiax, 8. 8. Boyce and P. B. Steele, 








London. 
18,665. WeaTHER Boarp for Raitway CARRIAGE 
Winpows, E, J. Hill, London. 


21st December, 1888. 


18,666. Sappies for Bicycres and Tricycies, G. 
Hurdle, Sou 4 m. 

18,667. Rerarstnc Door Kyoss on their Sprnpies, G. 
A. Birkenhead, Penarth, near Cardiff. 

18,668, Carpine Enarxes, B. A. Dobson and W. I. 
Bromiley, Manchester. 

18,669. Wire Fasric, The Birmingham Woven Wire 
Mattress Company, Birmingham. 

18,670. Cases for Watcxes, &c., J. Wilkinson, Bir- 
mingham, 

18,671. Hanp Mors for CLEANING CaRRIAGE3, E, 
Guignault, Nottingham. 

18,672, AXLE-BoxEs for WHEELS of Roap CARRIAGES, 
8. McCall, Glasgo 

18,673, INVISIBLE 
Worcester. 

18,674. Acoustic Receivers for TeLepHones, H. 8. 
and A. E. Sayer, Birmingham. 

18,675. Cuart Houper, J. W. Gillie, North Shields. 

18,676. RupBer Tires for VELocirEDES, &., W. E 
Roberts, Bristol. 

18,677. ELecrric Switcn, L. B. Bethell. Morestead. 

18,678. Preventinc Emission of Smoke from Caim- 
neEys, F. R. Jones, Huddersfield. 

18,679. SEL¥-acTING EtEectric THERMOMETER FIRE 
AvarM, L. B. Bethell, Morestead. 

18,680. Cup for StretcHinc CLotH, A. Patterson, 


Ww. 
Gore for Boots, &c., H. Willis, 


gow. 
18,681. Fork and Spoon Cieaninc, E. Greenfield, 


ndon. 
18,682. INSTANTANEOUS WATER HEATERS, W. J. Righton, 
mdon. 
18,683, MECHANICAL Musical INSTRUMENTS, A. Max- 
field, London. 
—— SamMpLinc InsTRUMENT, C. B. Lotherington, 


mdon. 

18,685. CARILLON Macuine, W. Potts and Sons, 
London. 

18,686. Lockina Devices for PoRTABLE RECEPTACLES, 
J. Roberts and F. L. Leech, London. 

18,687. Raruway SicNaLLine Apparatus, A. Ander- 
son, London. 

18,688. WATER-TIGHT BULKHEAD Doors, W. Paterson 
and W. B. Cumming, London. 

18,689. AuToMATIC CANDLE ExtTINGuISHER, A. A. Hoff- 
mann, London. 

18,690, Paper for Copyine Letrers, E. N. Hillier and 
z C. Hetherington, London. 

18,691. Pumps, Tangyes (Limited) and T. Meacock, 
London. 

— GENERATING and Burninc Gases, H. Darby, 

mdon. 

18,693. ee GaRMENT, T. Price.-(P. Lamm, 
Berlin. 

18,694. Accorpion, T. R. Shillito.—(0. Spaethe, 
Germany. 

18,695. Propvision of VeLocirepes, C. E. Burton, 


on, 

18,696. ProvecTiLes, G. C. Dymond.—(F. Schmidt and 
V. Landsberg, Germany.) 

18,697. NozzLes or Sprays, R. Oakley and R. Pollock, 
London. 

18,698. Sarety of Borrues, A. H. Hassall, Italy. 

18,699. WasHING PaPer Putp, G. Fry, London. 

18,700. TuBULAR LANTERNS, a. Lind, Lancashire. 

18,701. Envetore. F. Fitt, London. 

7. VeLociPepes, P. L. Renouf and I. W. Boothroyd, 

mn! 


ion. 
18,703. Prorectina Rouiuers of Saut, J. J. Mason, 


mdon, 

18,704. Furnaces, R. Marshall, London. 

18,705. WHITELEAD, H. B. Condy, London. 

18,706. Ste Latues, E. Bellemer, London. 

18,707. Oxrarninc VARIABLE SPEED from a PRIME 

over, A. G. Nichols, London. 

18,708. WATERPROOF RoorinG MATERIAL, E, Edwards. 

—-(F. Meyer, Germany.) 





18,709. Buz Dye, E. Edwards.—(Standaert Brothers, 
Belgium. : 
18,710. Fastentncs for Trunks, W. B. Williamson, 


mdon. 

18,711. CanpLe Cutter, H. H. Leigh.—(L. Gudman 
France. 

18,712, ELecrric Locks, C. Wells, London. 

18,713. ScREW PRoPe.iers, C. C. Daevel, London. 

18,714. Bit Fixes, J. Webster, London. 

18,715. TeLEPHONES, &c., F. J. Smith, London. 

18,716. Rosin Liquor for PaPeRMAKERS, C. Morfit, 


on. 

18,717. Morpant for Dyersc Purposes, E, O. Fank- 

user, London. 

18,718. Tusutar Posts for TeLecrapay, C. E. J. May, 
Lo 


don. 
18,719. AppaRATUS for TREATING Reruse, W. Warner 
London. 
18,720. Doo Biscuits, E. Wylam, London. 
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18,721. Stoves, W. T. Crooke, London. 

18,722. Bacs used in Makino Sucar, W. T. Crooke, 
London. 

18,723. EnveLorE, E. Lefroy, Killaloe. 

18,724. Lusricator Sprinc, W. Phillips, Birming- 


m. 
18,725. Socks, T. Pickles, Halifax. 
ne. Tus AxLe Carriaces, W. Thompson, Northum- 


r le 

18,727. ELEcTRICAL CURRENT TRANSFORMERS, R. P. 
Sellon and C. Watson, London. 

18,728. SanpD-BLast Macuinery, J. C. Peacock, Bir- 
mingham. 

18,729. Heatinc Apparatus, E. Rees, Swansea. 

18,730. Looms, C. Hahlo, C. E. Liebreich, and T. 
Hanson, Bradford. 

18,731. Musica, [NsTRUMENTS with Keysnoarps, S. E. 
Hunt, Swindon. 

18,732. ALUMINIUM, J. Clark, Birmingham. 

18,873. Gas Stove, A. Shiels, Glasgow. 

18,734. Consuminc Smoke, G. H. Denison and E, J. 
Holmes, Leeds. 

18,735. Merat Spokes for VELOCIPEDE WHEELS, R. 
Ball, Birmingham. 

18,736. FinisHinc the Sipes of Boxes, W. Cummings, 
Glasgow. 

18,737. Bossrs for Spinnino, A. Barlow and J. Leach, 
Manchester. 

18,738. Detiverinc Liquips, F. Hepton and E. A. 

raish, London. 
18,739. HaRvestinc and Binpine Grain, L. Millar, 


ndon. 

18,740. Lupricators, W. O. Felt, London. 

18,741. Titus, H. L. M. Goodridge, Kent. 

18,742. PRESERVING Fisrovus MaTERIALs, J. B. Spence, 
London. 

18,743. UpTAKE as an ATTACHMENT to Furnaces, C. 
Chester, London. 

18,744. Ice Maxine, J. H. Green and A. Ingram, 
London. 

18,745. Furnaces for Coppers, J. Gamgee, London. 

18,746. Locxinc the Screw Nuts of Screw Bo ts, 
E. P. Prince, London. 

18,747. Arc Lamp Recuxator, H. A. Gigaroff, London. 

18,748. Copyina Apparatus, E. Payne and E. E. Shel- 
don, London. 

18,749. Propucine Spray, W. Matthews and J. Yates, 
Manchester. 

18,750. Supptyinc Fuet to Furnaces, M. Smith, 
Manchester. 

18,751. CisteRN Baxu or Fioat Vatves W. H. Wallis 
and S. Nichols, London. 

18,752, TELETHERMOMETERS, J. G. Lorrain, London. 

18,753. Sortine DisinTeGRATED Woop, L. Piette, 
London. 

18,754. Gatvanic Batteries, G. C. Dymond.—(C. 
Gassner, Germany.) 

18,755. Stor Cocks, E. G. Aman, Liverpool. 

18,756. AuToMATIC Brakes for Carts, G. C. Wening, 
London. 

18,757. Receiver for VoLaTILeE Liquips, W. H. Beach, 
Bridgnorth. 

18,758. Heatinc Steer Wire, A. W. Brewtrall, Man- 
chester, 

18,759. SHapine SHEET Iron, W., J., and W. W. Craw- 
ford, Glasgow. 

18,760. FasTeninas of Boots and Sxoks, I. Davis, 
London. 

18,761. INTERNAL CoMBUSTION THERMOMETERS, J. Har- 

ves, Live 

18,762. Rocket Paracuute, J. H. Barry, London. 

18,763. Detectinc CurRENTs of Exectricity, C. B. 
Burdon, Liverpool. 

18,764. DouBLinG Frsprovus MaTeria.s, T. Wrigley and 
W. , Manchester. 

18,765. TrEaTING of Copyinc Paper, J. C. Hethering- 
ton.—(E. Hammerstein, Austria.) 

18,766. Frre-PRoor Buitpines, W. W. Horn.—{£. J. 
Weston, United States.) 

18,767. Door Locks, T. Martin, London. 

18,768. State Erasers, W. W. Horn.(G. Wilkening, 
United States.) 

18,769. Apparatus for Pxiayrinc a Game, J. H. 
Matthews, London. 

18,770. AtracHine Buttons to Suirts, D. W. Fessey, 
London. 

18,771. FrrePRoor Buitp1ne Construction, W. Millar, 
G. M. H. Layton, and T. Grover, London. 

18,772. Packine StTurFinc-Boxes, &c., J. A. Fowler, 


on. 
ag deo Liyincs for BLEacuine Krers, &c., R. P. Frist, 
mn 


on. 
18,774. Curr Hooks, W. P. Bullivant, London. 
18,775. Bi-suLtpHaTe of Soprum, &c., W. B. Giles, A. 
Shearer, and F, G. A. Roberts, London. 
18,776. Dyzinc, P. Haddan.—(B. Six-Scrive, France.) 
18,777. Motors, A. Franz, London. 
18,778. THRasHinG Macuings, E. F. Sandon and D. F. 
Tonge.—({L. Pyaff, Argentine Republic.) 
18,779. CoIN-FREED Macuinery for DispLayine Pic- 
TURES, B. Green, London. 
18,780. Dygrna Corton Yarn, H. Recker, London. 
18,781. Permutation Locks, H. H. Lake.—{B. J. 
Douds, United States.) 
18,782. Soap, R. Stone, London. 
18,783. Cootina Beer, H. J. Hodges and W. T. 
Ramsden, London. 
18,784. RecuLatinc Evectric Currents, W. F. Lah- 
meyer, London. 
18,785. BREECH-LOADING ORDNANCE, G. Quick, London. 
18,786. LoweRInc Apparatus, J. Robbins, London. 
18,787. EmBossep or ImpRESSED CARDBOARD, &c., P. 
Uhlich, London. 
18,788. Fotpine Boxes, P. Uhlich, London. 
18,789. Counter Tennis, H. C. Wilson and A. C. I. 
argary, Weston-super-Mare. 
18,790. ELecrricaL Signatuinc Apparatus, 8. Shuc- 
kert, London. 
18,791. SepaRaTinG Facat Matters, J. Chabanel, 
London. 
18,792. REVERSIBLE NecktTiEs, G. Perry and C, Ingle, 
London. 
18,793. Rockina Horsss, G. Cole, London. 
18,794. Ve.vet, 8. C. Lister and J. Reixach, London. 
18,795. PREPARING Paper for Copyinc Letters, W. 
le, London. 
18,796. Heaps for Camera Sranps, J. H. Taylor, 
London, 
18,797. Sportine CartTRipgEs, A. Martin, London. 
—_, Expansion Gear for Engines, G. A. Franke, 
mdon. 


24th December, 1888, 


18,799. Carpine Enornes, T. Forknall, Manchester. 

18,800. SucaR-caNE Mitts, J. Dempster.—(K. Allan, 
Demerara.) 

18,801. Tension RecuLatinG Apparatus, J. Morrison, 


asgow. 
18,802. Removing Erriuvia from C.osets, H. 8, 
, Manchester. 
18,803, SteaAM GENERATOR, J. Davies and T. Walmsley, 
Manchester. 
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18,804. Fug: Economisers, A. and H. Roberts, Man- 
chester. 

18,805. PHotocrapaic Lamps, W. Tylar, Birmingham. 

18,8u6. —— of SurcEon’s Tow, W. Stuttard, Walton- 
on- , 

18,807. Propucine LyterMitTTent ELectric CURRENTS, 
T. Parker, Manchester. 

— CenTRirueaL Fivrers, &c., W. A. Richards, 

ive! 
18,809, DispLayInG ADVERTISEMENTs, J. M. Gillies, 
verpoo 

18,510. Imrration of Giazep Tires, H. Faulkner, 
Walton-on-Thames. 

18,811. Woop Piaxtnc Macuines, 8. 8. Hazeland, 
Cornwall. 

18,812. Disrrisputine Evecrriciry, R. F. Yorke, Hay- 
wards Heath. 

18,813. Asa Guargp, W. Blackmore, Manchester. 

18,814. Har and Coat Hooks, &c., W. R. Lane, Bir- 
mingham. 

18,815. Frxpine Posrrion of Distant Osyects, H. H. 
Lake.—(B. A. Fiske, United States.) 

18,816. Ramway Carriaces, W. C. Penn and J. Bow- 
den, Cardiff. 

18,817. Fisurxc Resets, R. Heaton, Birmingham. 

18,818. Driving Gear for vycLes, W. E. Roberts, 
Bristol. 

18,819. CycLometers, E. H. Horne, London. 

18 820. Sienattine on Raiways, 8. B. Kincaid, 
Chigwell. 

18,821. Sorrentnnc and Preservinc SEAWEED, A. R. 
Ensor, Kingston-on-1hames. 

18,822 PortasLe Bowers, W. L. Gordon and A. W. 
Cooper, Forfarshire. 

18,823. Instruments for Trrumine Lamps, I. Sherwood, 
jun. . Birmingham. 

18,824. Manvracture of Sarety Piys, &c., G. Bell, 
Sutton Coldfield. 

18,825. Switches for Evecrric Circuits, A. C. Cock- 
burn, London. 

18,826. Lamp-posts, J. Barrett, Carshalton. 

18,827. Brarrnes of Waeets of VELocIPEDEs, G. 
Butler and 8. Stanton, London. 

18,828. BixpER for SEWING Macuines, W. H. F. 
Brewerton and H. C. Kemp, Bristol. 

18,829. Maxine Barpep Fence Wire, F. W. Bramp- 
ton, Birmingham. 

18,830. Ispicators for Ramtways, &c., D. Smith, 
Birmingham. 

18,831. Screw Prope ters, J. Y. Johnson.—(La Société 
‘Salomon freres et Tenting, France.) 

18,832. Evecrric Miners’ Sarety Lamp, E. T. Boston, 
Weston-super-Mare. 

— Manvracture of ALuminivm, J. A. B. Bennett, 


rming! 

18, 834. Wixpow Fastener, J. Wilkinson, Blackpool. 

18,835. Printine Corres of Writine, &c., W. Cordeaux, 
Doncaster. 

18,836. Suprortinc Ramtway CaRRiaGE and other 
Wixpows, A. Harrison, London. 

18,837. BREECH- LOADING ORDNaNcE, G. Quick, London. 

18,838. Looms, W. H. Wheatley.—(— Hartley and — 
Hanson, United States.) 

18,839. Crosinc the Enps of Tuses, L. Chapman, 


London. 

18 840. Sips’ Sreerinc Gear, H. G. Cameron, 
London. 

18.841. TrapE Patrern Books, &c., C. A. Line, 
London. 

18,542. Incots for Makinc SEaAMLEss PLaTep Wire, L. 
L. Burdon, London. 

18,843. Preventinc Accipents on Rattways, H. 
Lol n, London. 

18,844. Pocket Fire-aros, J. Caillet, London. 

18,845. Nur Crackers, J. Caillet, London. 

—_ Cueckinc CouUNTER MECHANISM, P. C. Migen 

dP. E. Kiirsten, London. 

18,84 Looms for Weavinc Fasrics, H. Terfloth, 
al, 

18,848. Proputsion of Snips, A. A. and F. E. Bushell, 
London. 


18,849. Recenerative Gas Lamps, E. Edwards.—(L. 
Englebert, Holland.) 

18,850. Suarts of Venicites, E. Edwards.—(H. L. 
Gareau, France.) 

18,851. AFFIXING Postrace Stamps, L. J. Borie, London. 

18,852. Purniryine Farry Sopstances, H. H. Lake. — 
_~ Société Anonyme des Parfuns Naturels de Cannes, 

rance.) 

18,853. FEED-waTER Heaters and Puririers, G. B. 
Field, London. 

18,854. ELECTRICAL Switcues, H. W. Short, London. 

18,855. Exnaust Nozz_es, J. H. McIndoe and W. 
Meredith, London. 

18.856. PRiNriNc Te.ecrapss, G. V. Sheffield and M. 
Lowenstein, London. 

18,857. PURIFYING Fat, H. H. Lake.—(La Société 
‘Anonyme des Parfums Naturels de Cannes, France.) 
18,858. ELecrro - CHEMICAL GENERATORS, 4 > 
Brougham.—(Za Société Perreur - Lloyd and ils, 

France.) 
18,859. MANUFACTURE of ANILINE Bive, J. H. H. 
Richez, London. 


27th December, 1888. 


18,860. CLeansinc Fitterinc Meri, H. J. Allison.— 
(The Casamajor Filter Company, United States.) 

18,861. Locks for Books, G. C. Dymond.—(S. A. Cohen, 
United States {Date applied tor under Section 103 
of the Patents, &c., Act, 1883, Ist August, 1888, 
being date of application i in the United States. ) 

18,862. Wrappers, G. C. Dymond.—(P. J. Miiller, 
Germany.) 

18,863. ConstRucTION of VAPOUR Exornes, M. Blum- 
rich, Philadelphia, U.S. 

18,864. Securmnc the Rais of MeTaLiic BepsTEaps, 
a , Birmingham. 

18,865. WatER-CLOSETS, T. W. Twyford, Birmingham. 

18,866. Lavatory and other WasH Basins, T. W. 
Twyford, Birmingham. 

18,867. SCREENING STONES = of Saam, J., G. J., and 
H. M. Muckle, Gateshead-o: 

18,868. Loom Doppres, A. Soutien. Halifax. 

18,869. SHavine BRUSHES, E. Whiteley, Halifax. 

18,870. Heatinc and Temperinc Toors, W. Percy, 
Workington. 

— Cixper Sirters, G. J. Bolingbroke, Chelms- 
01 


18, 872. Sucar, E. J. Ball, London. 
18,573 | Swiscine Merta.iic Marrresses, R. Siddall, 
ifa: 

ae VentiLators, &c., St. J. V. Day.—(P. S. Swan, 

18,875. ExTixcuisHERs for O11. Lamps, A. H. Griffiths, 
Birmingham. 

18 876. Securinc ATTACHMENTs to Sewinc MAcHINEs, 
A. Anderson.—( The Singer Man ing C 





United States ) pany, 
18,877. Dyzinc Hanks of Yarn, T. F. and A. Naylor, 
Kidderminster. 


18,878. Dravoxt Trace Hooks, E. Grattan, London. 

18,879. Countinc Frame or Boarp, R. Gilfillan, 
Glasgow. 

18,580, Lsnocvovs Printinc on TomLeT Paper, R. 
Hannan, Glasgow. 

18,881. PREPARATION of MarTeRIALs to be Supmrtrep to 
Vorraic Heart, L. Reuleaux, London. 

18,882. Steam Boiteks, W. Duff ,G 

18,883. Wispow Sasues, J. Sesitnngiten, G 

18,884. Eoo Frame Reversip_e to a CRUET eg J. 
Donovan, Sheffield 

18,885. OPENING and Ciosinc the FEeED-HOLE OIL 
Cans, I. Webster, Kirkstall. 

18, es —" FasTeninos of Piaxos, J. W. Booth, 

igh, 

18,887. a REASING Device for Sewinc MACHINES, 
A. Anderson.—(Singer Manufacturing Company, 
United States.) 

18,888. RurrLinc ATTACHMENTs for SEWING MACHINES, 
“te Anderson.—{Singer Manufacturing Company, 
United States.) 

18,889. QuiLTeRs for Sewinc Macuines, A. Anderson. 
(Singer Manufacturing Company, United States.) 





18,890. Twistine Macutnes, G. L. Brownell, Glasgow. 
18,891. VeLocipepss, 8. C. Stephenson, Birmingham. 
18,892. Warer-ciosets, &., A. J. Boult.—(W. EF. 
Andrew and J. H. McPherson. United States ) 
18,893. AiR Inter VenTiLaTors, C. A. Geen, Oke- 
mpton. 
18,894. Postat Wrarrers, T. Fenwick, London. 
15,895. ADvERTIsING, E. J. Hayball, London. 
18,896. Roorinc Tice, F. Hunsinger, London. 
18, yo Recertacie for Toicer Powper, E. Manes, 
ndon. 
18,898. Grass Borrves, J. R. Windmill, London. 
18,899. Takine up the Exp WraR BETWEEN JOURNAL 
Bearines and Apsacent Pu.urys, E. R. Hyde, 


on. 

18,900. ELecrric TeLecrapuy, M. W. Dewey, London. 

18.901. Harness Hamwe and Breast CoLtiar Tuas, 
G. W. Moliere, London. 

18, Ree Boxes with Matcngs, G. C Grimes, 


18,9038. MouLps fe Castisc Metat Articves, H. J. 
Smith, G 

18,904. INDIGO Drees, J. Cowan, Glasgow. 

18,905. O:NAMENTAL Taneap or Baar, J. Coltman and 
c. A. Simpson, G 

18,906. NrrkocENous Poems, P. M. Justice.— 
CW. J. Williams, United States.) 

18,907. Homminc Tops, J. Duff, +" 

18,908. Exvecrric ARc Lamps, G. B. dfellow and 


Furnaces of Steam Borers, T. J. and W. J. 
Ms Disturnal, Walsall. 

900. Lownatno, &c., Boats, J. Linkleter, Tyne- 
ane 


18,991. , Pvate Storace Batrery, M. Doubleday, 
Nottingham. and T. W. Bush, Brose! ley. 

18,902. Two-wHeeLep Venicies, J. P. Halstead, 
Halifax. 

18.993. Burners for Orr Lamps, G. C. Dymond.—(4. 
G. Hovde, Norway ) 

18,994. Makino Metats, G. C. Dymond.—(J. M. A. G. 
Léscuyer, France.) 

18,995. Saarro Sapp.es, M. H. Mason, London. 

18,996. Di DisPLayinc ADVERTISEMENTS, G. H. H, Emett, 
n 

18.997. Securive Cranks to their Axes, J. Warren, 
Stockport. 

a Doweies for Weavino, J. Hill, E. Wareham, 
and J. Hargreaves, London. 

18,999. Paper SHow Carps, W. Brownlie, Glasgow. 

19,00. Destons for Apvertisina, J. Webb, London 

19,001. Bearwnes for ADJUSTABLE Spinpues, B. R. 

md, London, 

19,002. Urittsation of Leatuer, E. Edwards.—(J. BE. 
Péchinot, France.) 

19,003. FaRINacEoUs Foop for Animas, A. Brunier, 


London. 


19,004. Courtines for RatLway Carriages, E. 





P. J. Charles, Manchester. 

18,909. FILTER Warer Bort.es, P. Haddan.—{P. Lewis, 
Canada.) 

18,910. ILLUMINants, J. R. Wigham, London. 

18,911. DyYNAMO-ELECTRIC MACHINES, B. H. Antill and 

*, H. H. Lauckert, London. 

18,912. Apparatus for Levetuine, A. E. D. F. de 
Vill illepigue, London. 

18,913. Cicar RoLiixe Macurygs, A. M. Clark.—(7he 
Universal Cigar Kolling Machine Company, United 


States. 

18,914. UCxiimmBinc the Watts of Buitpines, W. D. 
Edmonds and J. McL. Murphy, London. 

18,915. SypHons, R. Good, London. 

18,916. Rock Dritus, T. H. Bell, A. L. Steavenson, 
and R. Clough, London. 

18,917. ABsorpTion of GasEs “4 Liquips, E. K. Mus- 
pratt and J. H. Lewis, Lon 

18,918. Coxs, J. Nimmo and J. “Scotland, Glasgow. 

18,919. Manuracture of Iron, B. Willcox. —(la Socié té 
‘Anonyme le Ferro-Nickel, France.) 


28th December, 1888. 


18,920. Twistinc Yarn, J. and T. A. Boyd, Glasgow. 

18,921. Osraininec CaLorine, R. H. Steedman and A. 
J. Kirkpatrick, G b 

18,922. Evectricat Switcues, T. Wardell, Glasgow. 

18,923. Knrrtinc Macuines, J. Martin and W. Boyd, 
Glasgow. 

18,924. Reoistertnc Speep of Suirs, P. J. Murphy, 

tle, near Liverpoo! 

18,925. Borr.e Stoppers, J. Beal, Sheffield. 

18,926. Dveinc Yarns, E. A. Goldthorpe, Wakefield. 

18, 927. METALLIC — R. Siddall, Halifax. 

18,928. Sarery Lamps, W. Clifford, Sheffield. 

18,929. Scissors, G. Milner, Sheftield. 

18,930. Work Detector, J. and W. Blamires, Hudders- 
field. 


18,931. Tyre for Prixtine, T. Ya’ Halifax. 

18,932. Kite Frames, J. Crawford, Dudley. 

18,933. Pvuttey Biocks or Hoistinc Tackuiz, C. F. 
Batt, Manchester. 

= ” ccna of Corron Seep, R, Hunt, 


1808 935 ssn NiveTon’s Doon Hanpxes, J. Thorpe, Kings- 


18, _ Manvracture of Expiosive Mixtures, A. Mel- 
ville, London. 
18,937. Manuracture of ExpLosivE Mixtures, A. Mel- 
ville, London. 
18,938. Preventinc Boots from Suiprinc, A. J. 
rs and T. W. Ward, Sheffield. 
a Makixc Diamonp-pointep Carps, 8. Wood, 
mdon. 
18,940. Suutries, W. and C. Carr, London. 
18,941. WaTer VeLocirepes, G. Barker, London. 
18,942. Device for Hotpine Baits in Fisuixe, J. 
illis, Birming! 
18,943. Lusricatinc Surraces, 8. Banner, Newcastle- 
on-Tyne. 
18,944. Construction of Lavatory Wasu-sasins, E. L, 
Johns, London. 
a om Steam Jet for Raistnc Liquips, C. H. Rosher, 
ndon. 
18,946. Hyorenic Biscuit for Horses, F. M. de los 
Rios, London. 
18,947. SHuTTLE Guarps, W. L. Wise. —(R. Kooss, 
Germany. 
18,948. Urimistnc Compresspp Arr for Propvcine 
CoLp, V. Popp, London. 
18,949. Loosk KeED Mecuanism for Power Looms, L. 
Povel, London, 
18,950. GLoves, ‘&e., E. G. Coltman and T. Billson, 
London. 
18,951. Drop Hammers, F. M. Leavitt, London. 
18,952. Syrups, C. D. Abel.—(Z. Kiderlen, BE. Kiderlen, 
jun., and J. W. van Leenhof?, Holiand.. 
18,953. Heatine Furnaces, A. J. Boult.—(£. Gurney, 
Canada.) 
18,954. Furnaces, G. C. Dymond.—(The Aérated Fuel 
Company, United States.) 
18,955. Type-writers, J. Hall, London. 
18,956. PrReseRvinc AERATED Drinks, G. O. Renner- 
felt, Live: : 
18,957. Apparatus for Fitterinc Water, R. P. Roe, 
Liverpool! 
18,958. ArtiriciaL Dentures, A. J. Boult.—(P. A. 
Palmer, United States 
18,959. Fotprse ComBrnaTion Bepsteaps, W. E. 
, London. 
18,960. Hat Brim Ccuriinc Macuines, J. Bigelow, 


mdon. 

18,961. Packine for Piston Rops, J. Y. Johnson.—(J. 
M. Guibal, France.) 

18,962. O1L V Essel, H. F. Smith, London. 

18, 963. Licutixc Lamps, C. E. Masson, London. 

18,964. Draucat O11 Lamp, W. Blakely, London. 

18, 965. Lastino Toots, J. R. Jacques, London. 

18, ,966. TELEGRAPHIC TRANSMITTERS, J, Timm, London. 

18, 967. AuTomaTic CURB SENDERS, 3.1 Timm, London. 

18,968. Evecrric Primers, E. L. Zalinski and H. J. 
Smith, London. 

18,969. Looms, W. Macllwraith, Glasgow. 

18, .970. Heatinc Greennouses, G. Fry, London. 

18, 971. Toorn-ricks, K, M. Hellwig, London. 

18, 972. Fire-escares, C. J. Reynol 8, London. 

18,978. Sprinc ARRANGEMENT, 8, Frampton and J. 
Dumper, Winchester. 

18,974. Latues, E. T. Whitelow, Manchester. 

18, 975. Szaminc Macuing, J. Kohler, Manchester. 

18, 976. Steerinc Heap for Cycizes, W. E. Roberts, 
Bristol. 

18,977. Bicycies, H. D. Halstead, Manchester. 

18,978. Grip Pate for Storace Batreriszs, T. W. 
Bush, Broseley. 

18, a ‘Tronina Arparatvus, J. Hawthorn and J. B. 

iddell, Manchester. 

18. 7 REGENERATIVE Gas Lamps, C. R. Walder, 

Manches 


18,981. Grip Prats for STORAGE Batrerizs, M. 
hg ay 
. Sream —— FURNACES, P. Roscow and M. 
tte Mancheste: 
— Comrncaaane the Action of Betis, G. B. 
on, 


es, 

18,984, CANDLE-HOLDERS, G. H. Mulliss, Ryde. 

18, 985. NakRow1no the Fret of Socks, C. and F, Sud- 
bury, Nottingham. 

18,986. PERFORATED Case und Roiiter VENTILATOR, 
W. Taylor, York. 

18,987. Wasnine, &., TexTiLe Fasrics, J. Pollard, 

chester. 


Man 
- 18,988. Kezpinc Tires on TricycLe WHEELS, M. T. 


H olland, London. 





ds.—-{E. Miiller, Germany.) 
3 paemengen Sor for Gas Dense, R. Nicholls and 
elley, 
19,006. Caan aamew, R. Everitt and J. 8. Horner. 
J. C. Moreno, Spain 
19,007. Braces for Trousers, E. G. Brewer.—(W. 
Greenshields, New Zealand ) 
19,008. Rotary Ewnoines, A. J. Boult.—(C. F. Fogg, 
United States.) 
19,009. Prerarine Anmmat Supstances for Use as 
Foon, J. L. Johnston, London. 
19,010. Maxine of Cement, G. H. Sharpe and F. W. 


rner, 
19,011. Vesitcie for Distrisputine Sanp, J. T. Parlour, 


London. 

19,012. Hatters for Horses, G. G. M. Hardingham.— 
(Baron L, de Geer, United States.) 

19,013. Gas-moror Enycines, &c, C. W. Pinkney, 


London. 

19,014. Tipprsc Coat from Rattway Wacons, W. 
Shapton, London. 

19,015. Soap, G. T. Bishop, London. 

19,016. Locks, M. Negro, London. 


Bist December, 1888. 
19,017. Brake for Rattway Wacoons, P. A, Atristain, 
Londo 


n. 
19,018. Exnores, G. E, Montagnon, London. 
19/019. DiscHARGE Va.ves for Cisterns, J. Shanks, 


19,020. Ears, G. and F. Burgess, H. D. Ledward, and 
8. Grundy, Manchester. 
19,021. Cigarette, C. Cockson, Wigan. 
“es. need Cueckinc Mecuanism, J. McLaren, 
ris 


19,023. Propucixe SuLPHURETTED Hyprocen, E, W. 
Parnell and J. Simpson, Live: vr 

19,024. Mecuanicat Birp, St. J. V. Day.—{W. Stanton, 
United States ) 

19,025. Caxpinc Exornes, R. Curtis and J. M. Leigh, 
Manchester, 

19,026. Steam Traps, J. and W. Williams, Caerleon. 

19,027. Bossins, J. Sturrock, Dundee. 

19,028. Hanpites of Heatep Too.s, J. Sturrock, 
Dundee. 


19,029. Dryto Lear, J. Roger, 4 G we 

19,030. Piovens, J. Gallingham, how 

19,031. Wrist Curr ADJUSTMENT, rs 5 mom Halifax. 

19,032. Rartways, J. W. Vachell, . x don. 

19,033. Feep-waTer Puririers, J. E. . Carroll, London. 

19,084. Seconpary VoLtaic Batrenies, W. J. 8. Barber- 
Starkey, Manchester. 

19,085. — Way Juwctions, W. J. Ewing, 


10, Bor B. M. Broadfoot and H. F. Solaini, 


19, % ee ae VenTiLators, T. Fraser, London. 

19,088. Door Curtats Rops, F. R. Baker, London. 
19,039. Saint Curr Guarps, E. Davis, Bedford. 

19,040. ee and ENVELOoPEs, ’R. H. Radford, 
Sheffield 

19,041. Repvcinc Vatves, T. Bentley and W. Calvert, 

mdon. 

19,042. Motive Power, J. A. Walker, London. 

19, ee TELEGRAPH Wines, G. Fowler, 
Loi 

19,044. Apptiaxce for Use in Axo ino, A. Déchaux, 
London. 

19,045. Catu Betis, T. J. Handford.—(The Western 
Electric Company, United States.) 

19,046. Curtain SuspenpeRr, O. T, A. V. Van-Vestraut, 

irmingham, 

19,047. Rerininc Sucar by Execreicity, R. W. 
Hewett, Handsworth. 

19,048. Go-carts, J. H. Smith, London. 

19, 049. ELecTRICAL Firino keys, F. V. Andersen, 


London. 

19,050. Gesannne Fisre for Brooms, J. F. N. B. 
Simons, London. 

19,051. Looms for Weavine, B. J. B. Mills.—(H. Berger, 
France.) 

19,052. Emproipertno Macuines, J. Wetter.—(B. Ritt- 
meyer and Co., Switzerland.) 

19,053. MecuanicaL Musica, Instruments, G. A. 
Keile, London. 

19,054. SuHint-rronine Macuines, T. Cudlipp, London. 

19,055. Gas Buryer, W. Hooker and D. Murray, 


on. 

19,056. ae Fisrous Mater, &c., F. Leunig, 

19,057. Deveaaneds for Consuminc Smoke, E. Dobson, 
Lon don 


19,058. ELEcTRIC Batteries, J. Y. Johnson. —(F. 
Gendron, France ) 
19,059. a for Printixc Numbers, J. M. Black, 


19,060. "Hanece for Picrure Frames, A. Siddall, 
Lond 


on. 
19,661. MaTeriats for Gatvanic Batrerigs, A. Corn- 
well, London. 
—, Rear Drivine Bicycies, &c, T. D. Reeve, 
mdon, 
19.063. Piston eee Rixos, W, Thomson and J. M. 
Macgregor, G 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 
290,921. Carson Contact on ComMUTATOR-BRUEH, C, 
J. van Depoele, Chicago, 1U.—Filed February 8th, 
1887. 
Claim.—The combination, with acommutator cylinder 


[390,921] - 








formed of separate insulated ts, of of coutmnutateitl 
brushes bearing upon the Gain eateet and formed 





of carbon or other similar unyielding material, and 
a width greater than the distan oe can botoreen 7 by. nt 
mutator-segments, substantially as described. 


$00,810. ne. = a ComPREssED 
TEEL InGors, W. er, e Pa.—Fi 
ei re ’ gheny, Pa, led 
aim.—(1) In a tus for compressing ingots, 
mould composed a a series of rings j, eac ate 
has the faces s s!, and s? on the top and bottom sur. 
faces thereof, the said faces s! being inclined or 
may and the bottom faces st being shorter than 
the top faces, aces, so forming the space / between the faces 
8, ving the ope ¢ grvoves ¢ in the faces sl 
and s°, substantially as and for the purposes set forth, 


390,810 





@ 1 In a atus for comeennien ingots, the combina- 
with a 


paratus, of an ingot 
mould having inky of ‘ fo 


a) on its interior 

= sand or like ma between the 

oh Petal t and the body of the mould, sub- 
stantially as a or the purposes set forth, 


390,906. Muttipte Current Execrric Generators 
BE. F. Ries, Baltimore, Md.—Filed July 22nd, 1888. 
Claim.—(1) The combination of an armature ae 
provided with a series of ind ti 
separate commutator for each conductor, a plurality 
of exterior working circuits, and means, consisting 
of a movable switch | and connections between the 
switch and th pective sets of tator brushes 
for connecting said armature conductors in said 
exterior working circuits, either in series or multiple 
arc, as may be desired, substantially as described. 
® The ——. = a single armature having 








vided win - + te commutator for each 
of said winding thd ae circuits, 
anda = — g any desired portion 


said divi ed ew Ba and connecting = same in the 





desired coneenation circuit or circuits, substantially 
as described. The combination, with the genera- 
tor hav: divisit le armature windings ond a = 
eaten Sr eee ceeties & 
multiple commu e 
iain wpe F, interposed between said brushes and 
pes Se at one extremity with parallel oe 
strips arranged to connect two or more 
brushes in — arc, -_ also at the other end 
with oblique conducting strips, G!, ons arranged to 
connect any two or more of ond aw h brushes and 
—— in —?_—~ - batantially as va been § (4) 
having divisible 
equabene winding, 3) a eg + alee commutator, of 
the switch board having switch brushes representing 
the multiple commutator and connected thereto by 
suitable conductors, the sliding switch F, interposed 
between said brushes and provided with ‘the ~— 
conducting strips G1, &c., and the return strip H, an 
terminal <, substantially as described. 


$02,026. Construction or Houses, J. S. Miller, 

‘ansas City, Mo.—Filed February 24th, 1888. 
Claim.—The combination of hollow block B, with 

end flanges a2, formed of terra-cotta or other substance 


(382,625) 








ET 


B 








or material susceptible of the my = and construc 
tion, and timber studding D, all in form and manner 
made — united substantially as hereinbefore 


\| 


H¢ 


tre 
an 
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HOW GUNNERY QUESTIONS ARE SETTLED BY 
CALCULATION, 


No. IV. 
THE CURVATURE OF THE TRAJECTORY, 


In the last article we described how so-called “ flat 
trajectories” are dealt with, and how, in determining time 
and velocity, straight line motion is assumed when angles 
of elevation are less than 15 deg. It is, however, evident 
that long before that point is reached there is a consider- 
able curvature in the path of the shot. For example, in 
the case of the 80-pounder breech-loading gun, the projec- 
tile rises over 100 yards when fired with an elevation of 
7 deg.; so, though times of flight and velocities at various 
ranges, are given, sufficiently accurately, by the above 
assumption, in order to obtain a complete knowledge of 
the trajectories we must take into account the curvature 
of the path caused by the effect of gravity. Thus, we 
may wish to determine the necessary elevation for a 
certain range, previously determined by measurement, 
range finders, or by guess work, or, as the tendency of 
modern fortification has been to render the revetments of 
ditches unassailable, except by curved fire, we may wish 
to employ a certain angle of descent, and to know the 
best position for the gun, and the requisite elevation and 
charge of powder required to give the proper muzzle 
velocity. 

Now, as before stated, in the second part of Mr. Bash- 
forth’s tables means exist for calculating out a trajectory 
are by arc, making full allowance both for the resistance 
of the air and the effect of gravity; but this method is 
extremely laborious, nor is it necessary to apply it to 
ordinary service trajectories, which are Bead due to 
angles of elevation less than 10deg., ak even for “high 
angle” fire more modern methods are in vogue. r. 
Niven, F.R.S., who succeeded Mr. Bashforth as professor 
of applied mathematics to the advanced class of artillery 
officers, devised an approximate method which requires 
less tabular matter. This, he communicated to the Royal 
Society in 1877, and Mayevski in Russia, Siacci in Italy, 
and Ingalls in America hove also worked with success in 
the same direction. We may, however, defer any refer- 
ence to their labours until we consider “ high angle fire,” 
for the abbreviated tables given by Mr. Greenhill, F.R.S., 
in the “ Proceedings” of the Royal Artillery Institution 
in 1884, are quite sufficient for the construction of ordinary 
range tables, and the solution of any trajectory, due to a 
less elevation than 15 deg. We have already pointed out 
how this method solves questions with regard to time and 
velocity, and shown how the §, and T, tables were calcu- 
lated. We will now proceed to investigate how it also 
deals with inclination, and how the D, tables were 
produced. 

Mr. Niven’s tables were constructed by investigating 
the relation between the velocity and the inclination of 
the tangent to the trajectory at any point. This inclina- 
tion gradually decreases from the muzzle to the vertex, 
where it becomes zero; it then increases again, and at its 
maximum gives us the value of the angle of descent. 

Mr. Greenhill proceeds as follows :—Let the tangent to 
the trajectory at any — make an angle with the hori- 
zon, whose magnitude, estimated in circular measure, 
is ¥, and let d ¥ denote the infinitesimal decrement of ¥ in 
the infinitesimal increment of time dt. Now, if we 
resolve normally to the trajectory, we can avoid the 
effect of the resistance of the air, and we have the 
relation-— 
v= g cos ¥, where p is the radius of curvature. 


But keeping the notation of the last article, 


ma ds _ at. 

dw dy’ 

Hence ytt. g cos ¥. 
dt 


Now as the cosine of 15 deg. is only ‘03 less than unity, 
we may safely put cos ¥ = 1 in our investigations. 


pe Biv 

“dt vy’ 
And Avg, 

At v 


where A ¥ denotes the finite decrement of ¥ in the 
finite interval of time A ¥, and v denotes the mean 
velocity in the interval. 

Now if § denotes the number of degrees in the angle 
whose circular measure is ¥, 


Ww 6 
¥ = 10 & 
And = 7 6. 
c Ay 180 Aé 
~ * Ab’. Y. 
180 At v’ 
or Ag = 1809 At 
Tv v 
Putting a? 8=D, 
wv 
and “* = T as before ; (see p. 507) 
Then ApD= 180g A T 
Tv v 


Now, as before described, the values of A T have been 
already found ; sothat the values of A D were determined 
by multiplying the latter by 180 9 and dividing by 

T 
the corresponding mean velocity in each interval. After- 
wards the differences A D were summed by means of an 
arithmometer, and tabulated under the heading D. 

As an example, let us consider again the interval 
during which the velocity falls from 410 to 400, 





Then AD = 1809 AT 
T v 
where wy = 405. 
A T = 1:0268 (see p. 507). 
And 


log. = = 3'2658548, 
log. AT = 0115010, 
log. =e A T = 3:2773558, 


log. v = 2°6074550 ; 
log. AD = 6699008, 
A D = 46763. 

The number D, sometimes denoted by D, or Di is 
called the reduced deviation, and is equal to the number 
of degrees the direction of motion of a projectile, for 
which 5 = 1 would be deviated from gravity, while the 


velocity fell from v to 400. 

Generally, for any projectile the deviation would be 
zB D, degrees, while the velocity fell from v to 400. 
This table must not be employed for velocities less than 
400, nor over too great a range of velocity, or the deviation 
will become too large for the approximations, which have 
been employed, to hold good. 

For any initial velocity V, and final velocity v, the 
reduced deviation is denoted by Dy, and 


DY = D® - D” 


= Dy -D, 
and the actual deviation in degrees will be :— 
W pv =e : 
pe es 


WwW 


when d? is the sectional density of the projectile; the 


condensed gunnery tables, as devised by Mr. Greenhill, 
will then consist of seven columns. The rule of pro- 

rtional parts is sufficiently accurate for velocities differ- 
ing by some quantity less than 10, from those tabulated, 
and a great deal of useful data is thus given in a small 


compass. 
The following is an extract, giving the quantities made 
use of in the examples:— 











» | at | T | as | S | aD) Dy 
600 | 04539 | 143°2660 | 27458 seas | es 52°9200 
630 | 0°4142 | 144-5870 | 262-99 | 3144-14 | 12030 | 56-8836 
660 | 0°3787 | 145-7934 | 251-81 | 3222-01 | 1°0503  60°3349 
850 | 0-2133 | 151°4138 | 182°39 ae 742986 
990 | 01354 153-8388 134-68 | 38634°27 | 02509 | 79-1986 
1350 | 0°0876 156-2548 | 50°95 | 41364-45 | 0°0512 | 83-1742 








As an example of the working of the table, let us take 
the following:—The muzzle velocity of the 16-pounder 
muzzle-loading rifled gun is found by the Le Boulengé 
chronograph to be 1355 f.s. when fired with its service 
charge of 3lb. R.L.G.* powder. What elevation must be 

iven for a range of 2000 yards, what is the time of 
fi ht, and the angle of descent? 

ere d=3°6, W=16, V = 1355, s = 6000. It is 
required to find ¢, a, the angle of elevation, and 8, the 
angle of descent. As a first step, we must find », the final 
velocity, as velocity is the connecting link that binds all 
the quasita together. 

From the table, 


I 


41389:925, 
d* s 

v “Ww 

4860 

S, = 36529°925. 


ll 


From the table, 


Sas = 3641607, 
A S = 182°39, 
Diff. for v = 113°855 ; 
-, , 1138°5 
0 = 950 + L1S8% 
v= 800 + 385-39 
= 856. 


Again, from the table, 
Ty = 156-2736, 


Te = Tyso + yh X °2133, 
= 1515418. 
Te, = 47318. 


‘. if vg denote the velocity at the vertex, 


Ty» =43 Tx, assuming that the 
vertex is the point of half time. 
= 2°3659, 
”. Ty, = 153°9077, 
But Too = 153°8388, 
AT = 1354, 
diff. for v, = "0689 
“yy a 689 
‘e % = 990+ 1354 
= 995. 
From the table— 
Dy = 831998, 
De, = 79°3241, 
Dy = 38757; 
W >, 
and a= Dro 
= 4°7848, 
and the angle of departure must therefore be 4° 47’ 
Again, Ty = 47318, 
t= >i 


= 5'8418, the time of flight in seconds. 


23 
Again, D,, = 793241, 
D. = 745747, 
D® = 47494; 
and p= tf Dr 


descent is therefore 5° 52’. 

Again, suppose a place were about to be attacked, and 
it was found that a certain escarp could only be reached 
if the angle of descent were 12 deg., and that in using the 
8in. howitzer and a projectile of 180lb. a terminal 
velocity of 600f.s. was necessary, the problem would be 
to find the requisite position of the battery, the proper 
elevation, and the proper muzzle velocity. 

In this case we have d = 8, W = 180, v = 600, B= 
12deg. Required, to find V, s, and a. 

Let vg denote the velocity at the vertex of the tra- 


5863 and the angle of 


jectory; then D’, = oe. 
= 4'2667, 
and, from the table 
D. = 52°9200, 
”. De, = 57°1867, 
But Dezo = 56'8836, 
AD = 1-2030, 
Diff. for vy = 3031, 
3°031 
“. Vg = 630 + 1203 
= 632°5. 
Ty30 = 1445870, A T = *4142. 
Diff. for 25 = 08284, 
02071, 
“Ts, = 14469055 
and T. = 143-2660, 


Ty, = 1:42455; 
Assuming that the vertex is the point of half time of 
flight, then 


Ty = 2T;, 
= 2°8491 
and Ty = 143°2660, 
“Ty = 1461151, 
But Toso = 145°7984, 
A T = ‘3787, 
diff. for V = 3217, 
: 2 3°2170 
. V = 660 + “3787 
= 668'4. 
Again, Suoo = 3222201, A S = 251°81, 
diff. for 8°4 = 201-448, 
10°0724 
“ Sv = 32433°5304, 
and S. = 30631°99, 
St = 1801-54, 
and 8 = * Sy 
= 5066°83 feet. 


Therefore the range must be 1689 yards. 
Again, using proportional parts-— 


Dy = 612172 
D., = 57°1844 
-. Df = 40328 
and a = 7 De 
= 11°34. 


The battery must, therefore, be established at a distance 
of 1689 yards from the place to be attacked, the elevation 
must be 11° 20’, and the muzzle velocity must be 66874. 

Now arises the question, what is the proper charge of 
— to use in order to get this velocity? The relations 

etween powder, charge, and velocity in modern guns are 
somewhat complicated. These guns being “ chambered,” 
that is to say, having the bore enlarged in rear of the 
projectile, every change made in the charge would alter the 
gravimetric density, which is the ratio of the weight of the 
charge to the weight of that volume of water which 
would fill the space behind the projectile in the gun. 
Upon this gravimetric density, and the number of volumes 
to which the powder is allowed to expand, technically 
called “expansions,” muzzle velocities and pressures in a 
km measure depend. The howitzer, however, which we 

ave been considering, is not chambered, and we need 
deal with no other variable but the charge, so that we are 
enabled to get a result which would be a good practical 
guide. Three muzzle velocities with three different 
charges have been determined experimentally, with the 
—a viz, 114 lb. of R.L.G.2 powder gives a 
muzzle velocity of 956 f.s., 7 lb. of the same powder gives 
715 f£.s., and 3$1b. of the same powder gives 473 fis. 
Now, if we make use of these results in La Grange’s well- 
known theorem of interpolation, we find that a velocity of 
668 f.s. is due to a charge of 6} lb. of R.L.G.? powder. 

We can also obtain a somewhat similar result from 
first principles thus :— 

In an unchambered gun we may assume that the energy 
imparted to the shot varies as c, the charge. Therefore, 
keeping the same notation as before, we may write-— 

W ev? 
a 
29 
v=m Je 
Now, if we take the logarithmic differential of each side 
of this equation, we have 
dv _ rl de 


v “ 6 


ee dv=4 - ’ de, 
c 


¢; 


or 





which will give us the increment—or decrement—of 
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velocity due to an increment—or decrement—of charge. 
If, now, we take the nearest experimental result to 
deduce the required charge from, we have 


dv = 715 — 668°4 = 46°6 
v=715 c=7 
. de= 91 


which is the required decrement of charge, giving us 
609lb. as the proper charge to use—a result fairly 
ne to that obtained by the more accurate inter- 
polation method. 

But with chambered guns these methods would fail, 
and it appears desirable that some empirical formula 
should be deduced from experimental results. 

Before leaving the subject of flat trajectories we will 
glance at some approximations that are very useful. 
Thus the vertical component of the resistance of the air 
is generally sufliciently small to be inappreciable, and if 
it be neglected, the vertical motion of the projectile will 
be that due to a constant vertical acceleration, g, directed 
downwards. If we refer this motion to two axes, Ov and 
Oy, respectively horizontal and vertical, drawn through O, 
= — of the gun, the equation of vertical motion 
wi 


d2 
pa = i 
and, therefore, integrating 
dy _« 
ae C9 
=9(@T — %), 


supposing T the whole time of flight, in a range on a 
horizontal plane, through O, the muzzle, and therefore 
4 T the time of flight to the highest point, or vertex, of 
the trajectory. 

Integrating again— 

y=3g(Tt - t) 
=3g9t(T- 9% 
= gtt’ 

Supposing ¢ the time of flight from the muzzle up to 
any height y, and ¢’ the time of flight down to the level 
of the muzzle again. 

Hence, when y = H the height of the vertex of the 
trajectory, tm?’ =4T. 

And therefore H = ig T? =4T? if we take g = 32. 

Hence the following practical rule is deduced: Four 
times the square of the number of seconds in the time of 
flight is the height of the vertex of the trajectory in feet. 

As an example of the application of this rule, take the 
following : When firing with the 12-pounder breech-loaderat 
arange of about 2000yards, the time taken by a stop-watch 
between the discharge of the gun and the observed graze 
of the projectile is found to be 4°5 seconds; the vertex of 
the trajectory is therefore 80ft. above the muzzle of the 
gun. Hence, one’s own troops would be safe if the guns 
were firing over their head, some 800 yards in rear of 
them. This isa point of great tactical importance; the 
long range of modern guns render it feasible for them to 
support infantry not in their immediate neighbourhood, 
and it is of the last importance to determine to what 
extent it is safe to apply fire of this kind, so that it can 
be kept up to the last moment without fear of accident. 
This is greatly facilitated by a set of tables calculated by 
Captain P. A. MacMahon, R.A., and published in the 
“ Handbook for Field Service.” With their aid we can 
ascertain at a glance the height of the projectile in feet 
above the line of sight, at every 100 yards of range, for all 
service ranges. The same has been done for the Martini- 
Henry rifle. Nor does sloping ground affect the matter 
materially, as the trajectory, if a flat one, remains practi- 
cally in a constant position with reference to the line of 
sight. This assumption is called by French writers 
Vhypothese de la rigidité de la trajectoire,and by the Germans, 
das Schwenken der Bahnen. 


For all field service ranges, it is found that the highest 
point of the path is reached at a distance of about ‘58 of the 
range from the muzzle, or, say, four-sevenths nearly; 
hence we get as a first rough approximation, that to find 
the angle of descent, adie should be added to the 
angle of elevation. 

With a stop watch and the data on the tangent scale, a 
fair approximation can be made to any flat trajectory. 
Thus, suppose we are firing the 16-pounder rifle muzzle- 
loading gun so as to get a range of 1600 yards, and with 
a stop-watch we find the time of flight to be four and 
a-half seconds, we could easily plot the trajectory on a 
large scale. Thus, the range is 1600 yards, and the 
greatest height is 4 x (4°5)*, or 81ft. above a point dis- 
tant ‘58 of the range, or 928 yards from the muzzle. 

From the tangent scale, the angle of elevation is 3° 7’, 
and by the rule given above, the angle of descent is 
4° 10’ (q. p.) But this rule is only an approximation ; a 
better result will be produced by taking for the tangent 
of the angle of descent, four thirds of the tangent of the 
angle of elevation. 

The following method is, however, the most accu- 
rate of all, and is equally suitable for high angle fire. 








Thus let OR, in the figure, denote the range R with 
an elevation a, then when the elevation is increased by 
4 a, we may, on the supposition of the rigidity of the 
trajectory, suppose the ground instead to be deflected 
through an angle A «, and to take the position O R’; then 
if 8 is the angle of descent, ultimately 





_ NR 
=?" Ey 
but RN = AR, 





dd i= = ; 
an NR R 180 A a; 
ie Pipa As 
"B= 199 aR 

In good range tables A aand A R are given for various 
ec Thus in the range table for the 8in. breech- 
loading gun we find that at a range of 2700 yards five 
minutes extra elevation will increase the range by 72°4 | 
yards. Therefore the angle of descent (8) at this range is 
given by 





=. 30 
180 12 x 72°4 
= tan 3° 6’ (¢. p.) 

Therefore 3° 6’ is the angle of deseent. 
Up toa range of about 2000 yards the tangent of the | 
angle of descent can be found by measuring the height of | 
a hole through a vertical target, and the horizontal dis- | 
tance from the target to the point of impact on the | 
ground. 


tan Bp = = 05424 








ABSTRACTS OF CONSULAR AND DIPLOMATIC | 
REPORTS. 


Germany: Trade of Frankfort-on-Main in 1887.—On the | 
whole, 1887 turned out more favourable as to the development | 
of industry and trade in Frankfort than did the preceding year ; | 
but in general, and in spite of the belief in a thorough improve- 
ment in industry and trade throughout Germany, the tendency 
to dissatisfaction and commercial exhaustion existing for the | 
last ten years, is still prevailing, the principal complaint being 
that of over production. German commerce watches with the 
utmost attention the wants of foreign countries, and all 
German Chambers of Commerce take the greatest care to 
acquaint the German commercial world with everything con- 
nected with export trade, are indefatigable in giving advice 
and hints how to make the most out of existing relations, and 
how to undertake new ones by means of the “export! 
museums” existing in most of the principal cities of Germany. 
The aspirations of commercial circles are seconded by the efforts 
of the German Government to extend the foreign trade of the | 
country. Suitable communications are provided by yearly 
subsidies to steamer lines for special purposes. Genoa has 
been selected as the calling station of the East Asiatic 
steamboats, instead of Trieste, a measure of special import- 
ance to the South German trade and traffic with the Far | 
East, which as yet is not extensive; but most of the 
export firms of Northern Germany find it more profitable to 
ship their goods for Australia and Eastern Asia by the Austro- 
Hungarian Lloyd steamers vid Trieste. The general evil, over- 
production affected the coal trade. The attempts to arrange 
syndicates were not successful ; yet the efforts to extend the 
markets of the Rhenish-Westphalian coal, and to prepare for 
competition with England, must not be undervalued. On this | 
subject the Frankfort Chamber of Commerce observes: “ It | 
may be safely assumed that in about twenty years the export of 
coal from England, amounting to about 23,000,000 tons per | 
annum, will cease altogether, and that country will then have 
to be content with supplying her home consumption, estimated 
at 141,000,000 tons annually. Germany would then supply | 
all other countries almost exclusively, and compete with English | 
coal in England. Hence, considering the extension and great 
wealth of our collieries in the Rhine districts, Silesia, and West- 
phalia, provision should be made in time to open such modes of 
conveyance by water as will enable us to meet the universal trade, | 
which has particularly benefitted by the New Main Canal.” 
The metal manufacturers did well in 1887. Hardware imports 
increased by 904 tons, or 33°1 per cent., and exports thereof de- 
creased by 348 tons, or 28°85 per cent. Ironmongery imports 
increased by 715 tons, or 43°3 per cent., and exports by 1209 | 
tons, or 165 percent. Machinery imports increased by 967 tons, 
or 113 per cent., and exports by 496 tons, or 16°25 percent. Sheet 
iron imports decreased by 347 tons, or 32°4 per cent., and exports | 
by 123 tons, or 57°85 percent. Wrought iron imports decreased 
by 4734 tons, or 36°4 per cent., and exports by 442 tons, or 21°4 
per cent. Events of the utmost importance have taken place 
in the metal market. The decline in prices prevailing for years 
gave way to a sudden rise. In October a powerful French syndi- | 
cate, headed by a large firm in the metal branch, appeared in the | 
market as a buyer of copper, purchasing immense quantities, so 
that prices were more than doubled in a few weeks; lead, tin, 
and zinc experiencing similar changes on a smaller scale. The 
legitimate and regular trade has not reaped any benefit from | 
these forced advances, which not only interfere with the pro- 
curing of fresh supplies, but have an injurious effect on the 
production of numerous branches of industry. The following 
table illustrates the movement in the prices of the above- 
named metals :— 


Price of Metals 


| locks and weirs the river can 
| an average height of 6ft. 44in., thus enabling steamers of 1000 


| Yokosuka, has been com d. The opening 


| pleted in September last year. 


per Ton in 1887. 


to transoceaniccountries, On this subject the Frankfort Chamber 
of Commerce remarks, “ We impo from England in 1887 
1,555,600 tons of coal, and 135,300 tonsof pigiron ; and weexported 
thereto 38,000 tons of iron and steel wire, 10,500 tons of wire 
nails; exports showing an increase in almost all the principal 
articles.” “The law of trade marks now in force in England, 
which is far more rigorous than former legislation, has caused 
considerable dissatisfaction in German industrial circles,! being 
considered so stringent as to render the import of German 
articles into England very difficult. The law itself is not so 
objectionable as the severity with which it is applied and the 
absence of a period of transition. Among German manufac- 
turers there prevails a lively interest in a salutary reform of 
the laws relating to the protection of trade marks, showing the 


| consciousness that German industry does not work for mere ex- 


istence, but is fully aware of the superior quality of its goods, 
and is quite satisfied to export its productions under the 
national flag.”’ A direct route from Frankfort to the Rhine 
and Scheldt has been created by the canalisation of the Main, so 
that large quantities of goods can be shipped from here on board 
steamers, thus saving the heavy railway freight. By means of 
be raised between Frankfort to 


tons to take the direct route to Frankfort, and so dispense with 
the transshipping at the mouth of the Main into smaller crafts 
goods intended for this place. A special safety and trading 
harbour has been opened, and the trade on the Main since the 
completion of the canal considerably extended, 


Japan: Trade of Yokohama in 1887,—The total imports and 
exports for 1887 again compare favourably with those of the 
previous year. Imports increased by £1,436,670, or 34°75 per 
cent., and exports by £39,607, or 0°75 per cent. Great Britain 
and Colonies supply 56°45 per cent. of the imports, and take 
75 per cent. of the exports, and possess 60 per cent. of the 
foreign carrying trade. Among imports, coal and coke increased 
by 1777 tons, or 18 per cent., while their value decreased by 
£830, or 5°9 per cent.; engines—fire, locomotive, steam—and 
fittings thereof, increased by £13,112, or 62°45 per cent., 
nearly half of the total import consisting of locomotives ; 
machinery, by £38,166, or 69°4 per cent.; metals and manu- 
factures, by £154,552, or 36°4 per cent., the largest increase 
being in the following articles:—Galvanised iron, both corru- 
gated and flat, appeared to the amount of 840 tons, valued at 
£12 9s. 6d. a ton. This article is finding considerable favour 
among the Japanese. Besides being used for roofing purposes, 
it is largely used for covering the exposed woodwork of houses, 
shutters, &c., as a preventive against fire. Iron pipes appear to 
the value of £66,299 owing to the waterworks, which have been 
completed, and are not likely to appear again unless the scheme 
for Tokio is carried out. Kails increased by £15,193, or 17°45 
per cent., the requirements for railway extension still absorbing 


| a large quantity of rails, most of which, though under the head 


of iron, are steel. Ironware increased by £61,897, or 159 per 
cent., owing to the importation of numerous bridges and other 


| ironware connected with railway work. The consumption of 


pig iron, nails, steel, and tin-plate has fallen off. Of the pig 
iron imported, about 400 tons came from Italy, a new feature 
in the market. It is reported that a larger shipment is on the 
way, doubtless for some special Government requirement. 
Nails decreased by 751 tons, or 14 per cent., and the value 
from £11 3s, 9jd. to £10 8s. 34d. per ton. Steel and steel- 
ware decreased by £2677, or 6 per cent., but of this amount 
steel wire increased by £4469, or 69°7 per cent. Lead appears 
at 702 tons, valued at £16 12s. 2jd. per ton; lead sheet and 
tea at 1009 tons, valued £19 13s. per ton. Zinc was imported 


| to the amount of 673 tons, valued at £16 12s. 2jd. per ton. 


Among exports, coal for ship’s use increased by 5335 tons or 
16°5 per cent., while the value fell from £1 0s. 3$d to 19s. 4d. 
per ton. Copper decreased by 1331 tons, or 21 per cent., and 
the value from £38 19s. 9d. to £37 18s. 6d. per ton. A section 
of about 75 miles of the Tokuide railway running from Yoko- 
hama to Nagoya has been completed, and trains are now running 
as far as Kodzu. The remaining portion is being pushed on 
vigorously, and its completion may be looked for in a couple of 
years. The construction of a branch between Totsuka and 
Fujisawa, which will pass through Kamakura on ita way to 
of these new 
lines will greatly facilitate the transport of goods, and be 





| exceedingly convenient for travellers. A bridge, constructed of 


iron, on the bowstring principle, 175ft. long and 25ft. wide, 
has been substituted fur the old wooden bridge over the river 
Oka, near the foreign settlement. A bridge of iron, on the truss 


| system, has replaced the former wooden bridge over the canal, 


supported by stone pillars, rendering the passage of boats 
extremely inconvenient. The Yokohama waterworks were com- 
The mains from the intake in 
the upper waters of the Saguni River reach the filtering beds 
after a course of 254 miles. The construction of these works 


| was exceedingly difficult in various places, through the hilly 
| and rugged nature of the country rendering necessary the con- 








| | 





Articles. January. February—September. October. November. December. 
Copper: German double refined pig and sheet at forge ° is i3 $ ‘ * $ “a 9 o an és 4 $ ; 86 7 Se 6 8 o" 
Lead: Double refined pig at forge ; 13 4 2 1814 1117 9 1118 9 1214 0 15 4 9% 
Tin: Banca tin delivered Holland. . ° | 106 8 5 1041211 108 9 2 118 17 56 152 8 0 162 11 2 
Zinc: Refined, Calamine, and black lead at forge .. 14 9 6} 14 9 6} 15 4 15 14 11} 1710 6} 19 6 1 





The German iron industry also experienced a notable change 
during 1887. While in November Westphalian bar iron was to | 
be had at £4 8s. 43d. per ton, delivered at the works, the present 
price is from £5 16s, 10d. to £6 1s. 11d., which is likely to be 
the culminating point if, in spite of the duty of £1 5s. 43d. per 
ton, the import from England does not yield a profit. The large 
advance in British bar iron was caused by a syndicate of all the 
German rolling mills, established on a firm basis and consisting 
of four groups with corresponding places for sale, so that con- | 
sidering the important consumption in Germany, after several 
years without dividends, there is now fair prospect that the | 
works will henceforth work with profit. The different branches | 
of the metal industry suffered heavily from the aforesaid fluc- 
tuations. The selling prices could not keep up at all with the 
new materials, and the manufacture was much restricted by the 
delay in the purchase of the same. The trade of Germany with 
England is still of the greatest importance. English markets 
supply German industry with a great number of raw products 
and auxiliary materials, not to mention immense quantities of 
goods which, through British agency and from British, are shipped 
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struction of a temporary road, the erection of several bridges, 
and the excavation of cuttings. Generally low prices, reduced 
stocks, greater facilities afforded by the growing railway system 
throughout the country to travelling, the removal of the great 
uncertainty as to the currency, the feeling of prosperity 
generally existing during the successful issue of various com- 
panies, have all tended to bring about the improvement, and 
will, it is to be feared, be followed by excessive supplies, &c., 
thus glutting the market. 








Nava Encrxger APPoIntMENTS.—The following appointments 
have been made at the Admiralty :—James H. Watson, assistant 
engineer, to the Osborne, to date January 12th; William H. Riley, 
chief engineer, and William J, Anstey, engineer, to the President, 
additional, both to date January 27th ; William Fedarb, engineer, 
to the Firebrand ; and Herbert Cooper, assistant-engineer, to the 
Severn, all to date January 5th. The undermentioned have been 
awarded medals for long service and good conduct :—E. Williams, 
engine-room artificer, of the Bacchante ; William Stokely, engine- 
room artificer, of the Orontes ; and J. Goyder, engine-room arti- 
ficer, of the Indus, 
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HORIZONTAL CORLISS ENGINE. 


MR. JOHN COCHRANE, BARRHEAD, ENGINEER, 





HORIZONTAL — COR- 
LISS ENGINE. 

THE engravings above and 
en p. 29 illustrate the Corliss 
engine which was exhibited 
at work in the late Glas- 
gow Exhibition, driving 
a considerable part of the 
machinery. The engravings 
show the two sides of the 
engine, and fully illustrate 
the valve gear, making other 
engravings unnecessary. 
The engine has a cylinder 
18in. in diameter, and the 
stroke is 3ft. Gin. The fly- 
wheel is 14ft. in diameter, 
provided with nine grooves 
fer driving by means of 
ropes. The accompanying 
engraving of an indicator 
diagram from this engine 
shows clearly the precision 
of the cut-off and the large 
range of expansion in use at 
the time, the work done by 
the engine being only a small 
part of its full power. The 


fs) 
boiler pressure was 80 lb., = : L 
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but the engine was placed 
200 yards from the boiler. 
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The above section taken 
longitudinally through the 
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LONGITUDINAL SECTION OF CORLISS ENGINE CYLINDER. 


centre of the cylinder shows 
clearly the valves and valve 
ports, and the smallness of 
the clearance and _ port 
spaces, the whole being but 
0°05 of stroke volume. The 
stroke is long in proportion 
to the diameter of the cylin- 
der, and as the engine ran 
at 70 revolutions per 
minute, the piston speed 
was 490ft. per minute. The 
engine is intended to work 
with a cut-off at one-fourth 
of the stroke, but the light- 
ness of the work at the Ex- 
hibition caused the cut-off 
to take place at about one- 
thirteenth. The cut-off 
volume is thus apparently 
very small, but the expan- 
sion curve is higher than is 
due to that volume, and pro- 
bably not less than 60 per 
cent. more was used, therange 
of expansion being so very 
much more than Mr. Coch- 
rane would use intention- 
ally. The engine is of excel- 
ient design and good work- 
manship, and worked most 
satisfactorily in the Exhibi- 
tion. 


CHEE RONDE IS 








ARCHER'S DRAIN-PIPE JOINT. 





On Tuesday last a demonstration of the strength, water-tight 
qualities, and facility and rapidity of laying and jointing of 
Archer’s sewer and drain pipes was made at Chiswick before a 
number of engineers. The pipe and joint is illustrated by the 


Liquid coment 
run in here. 





TOP VIEW. 


annexed engravings. In laying these pipes the shoulders of the | 


spigot part of the joint are dressed with clay as shown at Fig. 2, 

leaving untouched with the clay half-an-inch or so of the spigot, | 
which afterwards comes in contact with liquid cement. The 
spigot-end of the pipe so dressed is then pushed gently by hand 
into position for being rammed home in the groove of the socket- 
end of pipe. A piece of deal board is placed across the mouth 
of the pipe, which is then driven home by a few taps witha 
mallet or thick piece of timber, acting as a ram until the ex- 
terior flanges or collars of the two pipes meet each other, or 
nearly so. The interior frill of clay which results is easily re- 
moved by a rod with a wooden rake on end shaped like half the 
head of a barrel, to fit as nearly as possible the floor of the drain- 
pipe. Liquid cement in the proportion of three parts of neat 
cement to two of water is then poured into one of the holes until 
it has filled up the chamber, and runs out at the other or oppo- | 
site aperture. Clay walls may be made round the holes to give 





the liquid cement a “ head,” and a small piece of clay pushed 
| underneath between the two holes will prevent the liquid from 
| running both ways round the pipe. Several pipes may be put 
together, and the liquid cement run into the chambers at one 


Spigot-end apart, 
ressed wiih clay. 


< ee 





Chamber filled with 
liquid cement, 


Spigot-end, with . 
clay rammed home, 
SECTION. 


time. The joints are very strong, and are most highly spoken 
of by engineers who have used the pipes. 








LA LOUVIERE HYDRAULIC CANAL LIFT. 





THE engravings of the canal lift at La Louviere supple- 
ment those given at page 514 of our last volume. Further 
engravings, with full particulars, will be given in another im- 
pression. 





Tur United States Senate House has passed the Nicar- 
agua Ship Canal Bill. The Foreign Relations Committee of the 
Senate has reported favourably on Senator Edmund's resolution 
peming against the construction of a canal across the Isthmus of 
-anama by any European Government, 


RAILWAYS IN CHILI.—Railway extensions have been authorised 
in Chili valued at three millions sterling. American contractors, 
who have the work in hand, will probably come to England for 
much of the plant and material. 


Society or Arts.—The following arrangements have been made 
for the Wednesday evening meetings of the Society of Arts after 
Christmas. On the 16th January a paper will be read by Colonel 
Hozier, on the ‘‘ Channel Tunnel ;” on the 23rd one by Professor 
George Forbes, on “ Electric Meters for Central Stations ;” and 
on the 30th one by Mr. Conrad Beck, on the ‘‘ Construction of 
Photographic Lenses.” Papers for which dates have not yet been 
fixed will also be read on the “ Status of the County Council,” by 
Mr. G. L. Gomme ; on the “‘ Forth Bridge,” by Mr. B. Baker; on 
‘*Salt,” by Mr. P. L. Simmonds; -n the ‘‘ Manufacture of Alu- 
minium,” by Mr. William Anderson ; on ‘‘Secondary Batteries,” 
by Mr. Preece ; on ‘‘ Automatic Selling Machines,’ by Mr. J. G. 
Lorrain; on ‘‘Arc Lamps and their Mechanism,” by Professor 
Silvanus Thompson ; on the “Irish Lace Industry,” by Mr. Alan 
Cole ; and on the ‘‘ Use of Spirit as an Agent in Prime Movers,” 
by Mr. A. F. Yarrow. 


INSTITUTION OF CrviIL ENGINEERS.—The third annual dinner of 
the Association of Birmingham Students of the Institution of Civil 
Engineers was held at the Colonnade Hotel on the 2nd inst. Mr. 
E. Pritchard, M.I.C.E., presided, and the company, numbering 
upwards of forty, included Mr. W. S. Till, borough engineer of 
Birmingham; Mr. J. Gordon, borough engineer of Leicester; Mr. 
A. Comber; the borough engineer of Kidderminster, the borough 
engineer of Stafford, “Mr. T. W. Arnali, Mr. H. K. Austin, Mr. 
W. J. Ballard, Mr. S. R. Barrett, Mr. J. Biggs, Mr. J. Crouch, Mr. 
D. Clerk, Mr. E. Dodd, Mr. A. Fairlie, Mr. R. Godfrey, Mr. 
Godfrey, jun., Mr. R. Green, hon. secretary, Mr. C. Hunt, Mr. 
W. J. Kersbaw, Mr. J. Knight, Mr. 8S. Lowrock, Mr. G. C. Marks, 
Mr. C. J. Minchin, Mr. W. A. Miller, Mr. A. W. Pritchard, Mr. 
F. Price, Mr. R. Peirce, Mr. M. Seaward, Mr. G. Till, Mr. F. B. 
Taylor, Mr. S. Taunton, Mr. J. E. Wilcox, and Mr. G. Wade, 
Birmingham; Mr. J. E. Blanchy and Mr. J. Hemming, Wednes- 
bury; Mr. A. Dickinson and Mr. A. Hatchett, Darlaston; Mr. L. 
Gibbs, Wolverhampton; Mr. A. Law and Mr. G. Law, jun., 
Kidderminster; and Mr. W. F. Smythe, Solihull. After the 
removal of the cloth, Mr. Austin proposed ‘‘The Association of 
Birmingham Students of the Institution of Civil Engineers.” In 
doing so he congratulated the members present upon the rapid 
progress they had made, and referred to the successful position 
which the Birmingham Association had attained, and the happy 
prospects in view, several excellent papers having already been 
promised. During the evening a musical programme was got 
through in capital style, and the réunion was in every sense a 
thorough success, 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
[We spondente | 
FAN EFFICIENCY. 


Srr,—I am sure that engineers like myself are very much obliged 
to Dr. Lodge when he takes so much trouble to show us how 
‘‘ college men” treat practical problems. It is obvious that Dr. 
Lod s taken a good deal of trouble to indicate exactly how he 
would have us attack the fan problem, and that I may take his 
article as a typical example of a ‘‘college man’s” solution. Will 
he let me treat the same problem from the mere engineer's point 
of view, not, of course, to correct his solution, which I believe is 


accurate, but only to emphasise the point insisted on so much of | 


late by himself, or, at all events, by the ‘‘school to which he has 
attached himself,” that his way of treating dynamical quantities is 
so much the most simple and accurate. 

Now, the mere engineer, having all day long to buy and sell his 
materials by the pound aad ton, and to measure them by his foot- 
rule, and knowing by hourly touch and sight how much stuff there 
is in a pound, and how much distance in afoot, and having, moreover, 
tospecify to his fancust so many pounds or cubic feet of air deli- 
vered, will prefer from the beginning to — his equations in 
terms of these quantities, so that he can judge as he goes along 
what kind of quantities be is dealing with. It may be clearer to 
use units of 0°031 of a pound in London, and something else in 
Paris ; and also to get results in barads and dynes as Dr. Lodge 
does. But ars longa vita brevis. However, conceding this point, 





with apologies for an engineer's obtuseness, I am surprised to find | 
** To perceive 


this sentence at the end of Dr. Lodge’s calculations. 
the full import of the equations we have now obtained we had 
better reckon out numerical values. To do so in British 
gravitation units is possible but troublesome, and one is liable to 
make mistakes.” Will Dr. Lodge convert our customers for us so 
that they will be content with specifications in absolute C.G.S. 
units, so that we may escape this unfortunate liability to mistakes? 


In the next place, the mere engineer will care nothing about | 


the changes of temperature of his air ; his customers will net thank 
him or pay him for heating the air 1°8 deg. The engineer will, 
therefore, object to express his principal equations in terms of 
the absolute temperatures of the air instead of in terms of its 
pressures and volumes. Lastly, the engineer will have to pa 

more attention to the frictional expenditures of energy, which 
affect the results by at least 30 to 50 per cent. of the energy 
expended than Dr. Lodge seems disposed to do. 


27,000, the lower pressure being about one atmosphere, and the 

difference of pressures, about lft. of water column, more than fans 

usually work at. 
| Case 2.—In many cases, fans take air from the atmosphere and 
| give it back to the atmosphere, so that pi = po in the figure. 
| Then there will be a loss of head p; — p, to give initial velocity and 
| losses Pi — Pp. and ps — po to overcome friction of pipes. The sum 
of these isp; — 2 as before, and the result just found is applicable 
| if the useful work of the fan is considered as the overcoming of 
| friction in the air conduits. But I have given another expression 

for this depending on consideration of the work of expansion in 
the pipes. : 
A word further about the conical trunk. Dr. Lodge gives an 

expression for the energy along a stream line of air in terms of the 
absolute temperatures. I gave one expression in terms of the 
pressures in the article Hydraulics in the “ Britannica,” which 
with trouble will reduce to Dr. Lodge’s form. But a more con- 
venient expression is :— 

2 y,2 
Spe 5 nn 8 ~ a 

where the pressures are in feet of air. This reduces to Dr. Lodge’s 
form easily. It can be written down directly from the expression 
for work of adiabatic expansion. 

In ‘‘Miner’s” case I should very much doubt if he hasreally deter- 
mined his quantities accurately enough, especially the pressures. 
In a large trunk it is not easy to find the mean pressure at a sec- 
tion. Unless the trunk converges very slowly, there is no stable 
difference of pressure at the two ends, and there are currents and 
eddies whicl make the distribution of pressure and velocity 
irregular. » 

Every reader will see how much more cumbrous and inaccurate 
| the engineers’ methods are than Dr. Lodge's; or if not will Dr. 

Lodge show us where the advantage of the barads and dynes comes 
in? W. C. Unwin, 
Kensington, January 11th. 





Sir,—It gives me great pleasure to see so able a man as Dr. 
Lodge dealing with the efficiency of fans. Dr. Lodge is, on his own 
“showing, not practically acquainted with the subject. But now that 
he has begun to investigate it, I am certain that he will write 
ultimately much that cannot fail to be useful. 

The efficiency of fans is a question of vast importance to the coal- 
miners of the world. The subject has enlisted the attention of 
very many able engineers and mathematicians already; but, far 
from exhausting the matter or clearing up the anomalies and in- 
consistencies met with in practice, they have left it, if possible, in 

greater confusion than they have 

found it. We find men of great 
i ability adopting totally different 

methods of estimation, and the 
fan that one mathematician states 
to have an efficiency of 80 per 
cent., is held by another to have 
an efficiency of not more than 
55 per cent. I have before me 
calculations for the same fan show- 
ing that it was doing 50-horse 
power, another set of calcula- 
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tions showed 20-horse power. 
The actual indicated power of the 
engine driving it was 37}. 
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The truth is, that experimen- 
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Let & be section of air stream at any point in square feet. 


p = air pressure in feet of air (about 800 times the water | 


column pressure), 
v = velocity in feet per second, 
G = weight of air in pounds per cubic feet, 
T = absolute temperature of air Fab., 
Q = volame flowing in cubic feet per second, 
and let subscripts ;, ., 3 be used in accordance with the figure. 
The volumes flowing across the sections B and C are , v. and 
; v3, and since the weight passing each section is the same—even 
if one section is in London and the other in Paris—at least in the 
engineer's view 
G, Q, t, = G; A; ry 
which we may write G Q for shortness. 
Now, let the fan case be non-conducting, the fan frictionless, and 
the vanes so perfectly formed as to produce no shock or eddy. 


In these conditions the work done between B and C would be the | 


work of adiabatic compression from p,. to ps, together with an 

change of kinetic energy in the airstream. The engineer would, 

therefore, write down at once for the work expended in the fan— 
Uz? — Uy? 


W= {27 @-») +} ee 


an equation I gave in THE ENGINEER of January 2nd, 1885. This 


is identical with Dr. Lodge’s equation 7, but is expressed in the | 


units the engineer wants. Now as to the assumptions made. The 
fan case is virtually non-conducting ; with thousands of cubic feet 
of air passing through per second, no sensible fraction of heat can 
be abstracted by the fan case. The friction on the fan blades is 
for a problem of this kind a negligible quantity. There remain 
the eddies, due chiefly to shock at the inner ends of the vanes and 
waste of the energy of motion cf the air leaving the fan blades. These 
losses are to a certain extent calculable. But the engineer will 
probably allow for them by determining experimentally their ratio 
to W in special cases. The work thus wasted in eddies producing 
heat will amount to, at least, 30 to 50 per cent. of W in ordinary 


cases, 
If, as Dr. Lodge supposes, rv. = 13, then 
W = 3°451 (ps — po) G Q foot-pounds, 

where the numerical coefficient will rise to from 4°5 to 5:1, if the 
eddy loss is allowed for. For an incompressible fluid this would 
become W = (p; — p) GQ, and it is well to notice how very large 
: difference the adiabatic heating makes to the useful work of the 
‘an. 

Unfortunately, the fan problem has been so little examined with 
care, that there is not agreement as to what the useful work of the 
fan should be taken to be. 

_ Case 1.—Suppose the fan, in the conditions assigned, is treated 
simply as a compressing pump. From the engineer's point of view 
the heating of the air is mere waste of energy. The heat will 
actually be lost. Then the useful work of the fan is the work of 
isothermal compression from p, to p;. That is 


»3 Qs loge 2% 
nee 


if the pressures are in pounds per square foot. For pressures 
m in feet of air we must write Gp for p, Then useful 


=U= GQ»), log.. () 
Pe 


work 


=2GQ 7; log., 28 
P30 


But in fans 73 is very nearly unity. Hence, using one term of 


the expansion of the logarithm, 

J = 2 GQ (ps — px) ; 

and the efficiency of the fan as a compressing pump is, neglecting 
eddy loss, 

Pigs 


3°451 0°6 nearly, 


which may be verified by taking, for example, p, = 27,800, p. = 


tal investigation is wanted. The 
problem presented for solution is 
diffuse to the last degree, because 
small changes in construction—without apparent reason—cause 
remarkably large changes in results. Almost anything may be true 
of a fan. Thus, for example, in the same fan we may have a 
plenum ora vacuum. Dr, Lodge says that the pressure augments as 
| an evasé chimney widens. This may or may not be true, according 
to circumstances. 

It would take much more space than you would care, perhaps, 
to devote to the subject did I handle it at length. I shall content 
myself therefore with directing Dr. Lodge’s attention to one or two 
points where practice is opposed to his deductions, 

I take, for example, bis statement that there may bea difference 
| of 2in. or 2}in. of water between the base and the summit of an 
| evasé Guibal fan chimney. Nothing of the kind is ever met with in 
— e difference is between about 10 millimetres and 

4 millimetres with ordinary Guibal fans. There is no plus pressure 
anywhere in the fan, not even inside the fan case. There isa 
= vacuum all through the mine and the suction and the 
| delivery. There isa very small augmentation of pressure; that 
| is to say, the vacuum is less as we rise in the chimney, but only, as 
| I have said, in a very small degree. There is no mise in the tem- 
goes. the thermometer always falls as we rise in the chimney. 

e velocity of the air is not uniform in the cross section of the 
chimney. It can be plotted in a curious parabolic curve. 

If Dr. Lodge will master what has already been written by 
French and German engineers and mathematicians, and will bring 
his analytical powers to bear at the point where they have left off, 
| he will do a very useful work. At present he has touched only the 
fringe of the subject. There is a whole host of curious little points 
| to be decided. I may mention one more: Although there is nothing 
| in a Guibal fan or its suction or chimney but partial vacuum, 
| there is compression. It is clear that this must be, because the air 
in front of the vanes is less dense than at the back. According to 

French engineers like M. Bochet this represents work to be 
| credited to the fan; but, according to German engineers, it is to 
be charged against the fan. Which is right ? 

—_ we have the question of pressure. What is meant by the 
words? We have wind pressure, and barometric pressure. hat 
is the influence of these two in causing resistance to the rotation of 
the fan blade? It is the object of an evasé chimney to reduce the 
resistance to rotation of the fan blade, other things being equal; 
but, according to Dr. Lodge, the chimney actually augments the 
resistance, as I understand him, as compared with a parallel chim- 
ney. His explanation virtually means that an augmentation of 
barometric pressure against the delivery of air reduces the reaction 
caused by the setting up of wind pressure against the rota- 
tion of the blades or vanes. That is how I understand him. But 
why, or rather, how is this ? 

Lastly, I may say that there is no difficulty in practice in measur- 
ing the pressure ina fan. It can be done with what is known as a 
muffled tube, which effectually avoids the action of induced 
currents. 

I hope that others of your readers will deal with this subject, 
its fulland free discussion is earnestly to be desired, and nowhere 
can it better be discussed than in the pages of THE ENGINEER. 

South Kensington, Jan. 7th. Fan. 


¢) 
CUTLET 








S1r,—I am very much obliged for all the trouble Dr. Lodge has 
taken to reply to my question. I am sorry I have not made my 
“——r clear, I will try and state my problem again. 

In a Guibal fan the efficiency is measured in terms of the kinetic 
energy and the weight of air delivered per second. Now, the 
velocity of the air varies all the way up the evasé chimney, and is 
at the mouth one-half what it is at the bottom. The kinetic 
energy in the air at the mouth of the chimney is one-fourth of the 
kinetic energy in the air at the bottom of the chimney. I wantto 
know what becomes of the difference, I know that there is work 
done in friction, &c., but the quantity is so small as to be 
negligible. We may divide up the power expended in any way we 
please, but we shall always have Kinetic ene as the largest 

uantity by far. It is then to the dissipation of kinetic energy in 
the chimney that my question refers and to nothing else, 

Dr. Lodge, as I understand him, assumes that there is a great 
rise in pressure, as much at 2}in, of water in the chimney, If this 
refers to wind or current pressure it is clearly wrong, so I suppose 








he refers to static pressure or density—that, in a word, the density 
of the air augments the whole way up. If a pound of the air 
delivered by the fan occupies, say, for illustration, 14 cubic feet at 
the root of the chimney, it will occupy 13 cubic feet at the mouth 
or top, and so on ; and he says it must be so, or else why should the 
air move more slowly? The reason the air moves more slowly is 
not because the pressure against it is greater than its own, but 
because the area of the moving stream of air continually augments, 
If, for example, we use a parallel instead of an evasé chimney, 
there js no reduction in velocity, it is the same all through, 

As to the 2hin. difference between the bottom and top of a 
chimney, such a thing only exists in Dr. Lodge’s imagination, 
There is nothing of the kind in fact. 

The difference between the area at the top and bottom of Guibal 
fan chimneys is often much more than two to one, but the differ- 
ence in pressure between the two places is so small that it can only 
be measured in a few hundredths of an inch. Furthermore, let us 
assume that the air on the suction side falls in temperature, as it 
must do, because there the fall in pressure may reach from din. to 
6in. of water. Will the compression, which Dr. Lodge supposes to 
take place in the chimney, do more than restore this heat! I 
fancy not, 

As I understand Dr. Lodge, the rise in temperature accounts for 
the kinetic energy dissipated by the reduction in velocity, but in 

ractice nothing of the kind takes place. There is no compression 
in the chimney sufficient to raise the air more than the most minute 
fraction of a degree. 

Dr. Lodge is of course at a disadvantage because he, on his own 
showing, doesnot know muchabout what has been written about fans, 
If he can get hold of the transactions of the Midland Mining 
Engineers, he will find a great deal of useful matter on the 
subject, but unfortunately nothing that bears on the problem which 
I have stated. 

Dr. Lodge asks how can air move more and more slowly if the 
resistance in front is net greater than the vis a tergo—to which I 
reply by asking how can air at a given pressure move into air at a 
geal os wg I fancy it is just as difficult to answer this as 
Dr. Lodge’s question, the true answer to which I think I have 
already given. 

I would, with your permission, put once more a question which 
I have already asked in a somewhat different form. In the dia- 
gram, A is a cylinder 2ft. in diameter, in which a piston is moved 


A Cc’ 
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in the direction of the arrow at a velocity of 800ft. per minute, 
and is expelling air through the orifice which is Gin. in diameter. 
The air is moving through this orifice at the rate of 12,800ft. per 
second. Will Dr. Lodge kindly say if the pressure at D is the 
same as at C, and if it is greater at B than at Cor D? In fact, 
what would be about the relative proportions of the pressures to 
each other? The diameter at D is supposed to be 2ft. 

If an evasé chimney was prolonged upwards to a height of, say, 
100ft., and so inclined that its area at the top was twenty times 
that at the bottom, would the pressure at the muzzle still be 
greater than at the base ! A MINER, 

January 7th. 


Sir,—In your issue of September 7th I note ‘‘ Miner's ” question 
respecting mine ventilators, and send my explanation in case the 
subject is not already settled. 


“ Miner” asks why the work done at the throat = 
_ 1x 442 
64 








1x88? _ 129 
64 


foot-pounds, and at discharge W 


What becomes of the three-fourths power of the engine which has 
disappeared ? The work done by expanding gas is the product of 
the pressure and volume = P V. The velocities given by ‘‘ Miner” 
are 88ft. at throat and 44ft. at discharge, and the areas respec- 
tively 10 square feet and 20 square feet. Hence the volume is 
constant ; therefore, work done varies as P. 


= 30°25 foot-pounds. 


W,: Wo: : Py: Py 
P, = Ut P, 
where W, = 122 foot-pounds, Ww, = 30} foot-pounds, Hence 


+P). 
The ee loss in the trunk isdue to the engine compressing the 
air into the narrow orifice, which air in again expanding gives out 
no useful work ; it will easily be seen that the loss is only apparent 
on account of the larger volume of air required to be drawn from 
the suction side of the fan, and which is compressed in the throat. 
If a trunk similar to the discharge was fitted to the suction, and 
the velocity at entrance measured, no difference except that due to 
friction and the resistance of the atmosphere would be observed. 
Shanghai, Noy. 23rd, 1888, EI. 
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Sir,—In my letter of the 5th inst. I stated it was not my 
intention to criticise Dr. Lodge’s paper on ‘‘ Fans,” However, 
having also stated that it was open to grave objection, I think it 
only fair to him to state the general nature of my objections. No 
treatment of this subject is worth the paper on which it is written 
which assumes that the current is perfectly steady and absolutely 
free from eddying and whirling moti and pulsatory mov t 
Neither is it admissible to assume that the trunk tapers so gradually 
that the current is absolutely uniform in velocity throughout the 
cross-section at every part. It must be remembered that the trunks 
used are not what may betermed longin proportion totheir diameters, 
but com tively short, Also it is fatal to assume that the walls 
of the delivery pipe or trunk are frictionless, 1f the trunks were 
frictionless it would be advantageous to make them longer, and 
more tapering than is the general practice, There are one or 
two other points I will not dwell upon, also I have not checked the 
mathematical part of his paper, which may or may not be correct, 
as far as it goes. In fact, Dr. Lodge’s paper is a typical instance 
of what may be termed ‘‘ college treatment,” in which the most 
important practical iderations are relegated to second, third, 
and fourth approximations, which are never reached, in order that 
the learned professor may settle the matter comfortably in his 
arm chair, with the simple aid of pens, ink, and paper. 

The fact is the fan question is not amenable to mathematical 
treatment, except in subordination to a well-considered series of 
experiments. Neither fans nor their congeners, centrifugal pum 
have benefited from mathematical treatment. No centrifuga’ 
pump maker would think of starting the manufacture of centri- 
fugal pumps on the lines laid down by Rankine, for instance, nor 
did Thomson’s Whirlpool centrifugal pump achieve such superior 
results as might have been expected from the labours of a capable 
physicist. In such matters mathematics must take the lower seat 
and empiricism the upper. HENRY CHERRY. 

Birmingham, January 9th. 














Smr,—If Dr. Lodge is right, and a charge of powder in the base 
of a conical mortar were fired, the pressure at the muzzle of the 
mortar would be greater than the pressure at the base, If not, 
= not ¢ JL. 

oolwich, January 8th. 
KINGSTON PUMPING ENGINES, 

Sir,—In reply to Messrs, Willans’ letter in your last issue, 
Messrs. Willans infer, in their article in your paper of December 
14th last, that their triple expansion central valve engine is the 
most economical that could be used for the sewege pumping, &c., 
at Kingston and Surbiton, and I maintain that an ordinary triple: 
expansion condensing engine—there should be pov of water at 
hand for condensing—would be more economical in every way. 

















JAN. 11, 1889. 
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Considering that Messrs. Willans have manufactured many more 
three-tandem compound engines than central valve engines, the 
former are known to the public as ordinary ‘‘ Willans” engines ; 
but now that Messrs. Willans give the consumption of water as 
38 1b. per indicated horse-power for these compound engines, I can 
wel] understand their leaving them in the background, and cos 
only of the economy of their new central valve engine. Althoug 
38 Ib. is given at a trial, yet it may be taken that nearer 48 1b. are 
used when the engine isin daily work, which shows what fuel-eaters 
these non-condensing compound engines are; 30 to 40 per cent. 
better results can be obtained from a simple engine of ordinary 
make. W. A. Tt. 





MECHANICAL INSTINCT. 


Sir,—I have to thank you for publishing my letter on the above 
subject in your issue of October 5th, and would request space for 
some comments upon your leader of the same date and heading. 

In a controversy like the present it is highly desirable that the 
views of the two sides should be clearly set forth, so that all may 
know what is the position contended for or contended against. 
Your thesis, in your articles of June 29th and October 5th, not to 
mention numerous other articles and replies to correspondents, is, 
as far as I can understand very clear and reiterated statements, 
this:—(1) That there is a power—which we may for the present 
purpose call mehanical instinct—whereby the proper proportions 
of structures and machines may be determined by direct inspec- 
tion, without mathematical calculation, (2) That this power is pos- 
sessed by numerous persons, and to them is a far more trustworthy 
guide than any mathematical investigation. (3) That, conse- 
quently, while scientific study is all very well in its way, the great 
anxiety of the young engineer should be to uire this wonder- 
fully useful mechanical instinct ; and further, that should the in- 
dications of mechanical instinct clash with the results of scientific 
investigation, he should not hesitate at once to throw the latter 
overboard and rely entirely on the former. 

Now, what I say is this :—(1) That I have in the course of a pro- 
fessional experience of more than twenty years’ duration come in 
contact with very many persons who believed that this instinct 
existed, and that they were the happy possessors of it, and who 
consequently did not trouble themselves to undergo the long and 
laborious course of study necessary in order to master thoroughly 
the principles of physical science that bear on engineering. (2) 
That the published opinions and | goes of these gentlemen, 
many of whom occupied very high positions in the profession, 
showed the most extraordinary discrepancies when compared with 
each other, and with the results of scientific investigation. (3) 
That these discrepancies and anomalies are seen in a very mark 
degree in iron bridgework, though by no means unusual in other 
branches of engineering. (4) That I have taken the trouble to 
construct, load, and break down a iderable ber of model 
structures, a few of which are described in the pamphlet I sent 
with my last letter, and have found the results to correspond as 
nearly as could be expected in view of variation in qualit 
of material and workmanship, with the indications of mathemati- 
cal calculation, and to show that in a few instances of structures 
supposed to have been designed by very a practical authorities, 
from 20 to 70 per cent. of the strength is lost through faulty dis- 
tribution of material. (5) That in cases in which my own impres- 
sion, or mechanical instinct, disagreed with the result of scientific 
investigation, careful experiment, or reliable observation, has 
shown the latter to be correct, and not the former. Consequently 
I have come to the 1 that hanical instinct is a 
dangerous and unreliable thing, and that to speak well of it, as 
you so often do, is most undesirable, being calculated to give 
people a false confidence and an excuse for neglecting, as they 
are always only too prone to do, the laborious but safe path of 
thorough exhaustive scientific investigation of the problems set 
before them. 

I do not for one moment advocate the ridiculous idea that edu- 
cation is es and natural power nothing, as you appear to 
suppose, but I do hold that genius is to a very great extent the 
power of taking infinite pains, and that the successful men in 
almost every line have become so not so much by brilliant inspira- 
tion, as by indomitable industry, and a determination to under- 
stand every — thoroughly and right down to the bottom. 
What little I have myself accomplished with respect to bridge 
engineering, anybody else might have done who was prepared to 
spend the time and take the trouble. Others, however, were 
contented to take things on trust, and because some supposed 
great authority had used certain proportions, to follow suit and 
copy what had been done before. I felt I could not honestly do 
that, and so I spent many laborious hours drilling holes and 
hammering up miniature rivets, and then loading and breaking 
down my little girders, with the results that you know. 

As for your illustrations of the marine engine and the locomo- 
tive, I would say that such pieces of machinery having been made, 
worn out or broken down by hundreds, the proportions of the 
various parts have been determined long ago by a sort of natural 
selection—a survival of the fittest—quite independently of scientific 
investigation, and that persons that have spent many years in daily 
contact with them naturally notice any considerable departure 
from average practice, just as you or I would at once notice if a 
horse’s head or a man’s nose was much smaller or larger than 
usual. So that when the unwise locomotive engineer—trusting to 
a fallaci calculati fallacious because trustworthy data were 
not accessible—made his axles an inch smaller than usual, his more 
experienced brother at once saw that they looked light and so 
questioned him, In this there was nothing astonishing or unusual. 

As to the bridge you refer to, I fail to see how any sufficient 
calculation of stresses can be made in five minutes. It takes me 
very much longer to do it properly, including arrangement of 
joints, nape of rivets, and strength of web against buckling ; while 
as to the selection of type of structure for a given case, nothing 
short of careful comparative estimates o' possible alternatives 
will show what is cheapest. In this, of all instances, should I de- 
precate trusting to instinct or impression. 

To conclude, then, there is, at least to average mortals, no royal 
road to real success. Nothing but careful, exhaustive, plodding, 
thorough, scientifie inquiry will lead to the right solution; ard it 
it is because engineers are so fond of trusting to a supposed instinct, 
and shirking the labour needed for a thorough investigation, that 
engineering practice is so inconsistent and en i it too 
often is, . C, Kernor, 

University, Melbourne, November 27th. 

















ENERGY, 


Sm,—Christmas agereninn, I have only to-day read Dr. 
Lodge’s letter in your issue of the 14th ult. I regret that instead 
of a — admission of a /apsus such as we are all liable to at times, 
he should have thought fit to rush into such a web of misrepre- 
sentation and erroneous assertion. 

In the first place, the question between Mr. Dewar and myself 
did not relate to the adiabatic expansion or cooling of air at all, but 
simply to the relative amount of energy of a pound of air when at 
a higher or lower pressure. Mr. Dewar thoroughly understood 
what the question in dispute was, and did not need the three 
words of explanation from me which Dr. Lodge is so emphatic 
about. Indeed he actually proposed a rival proposition to mine. 
It was reserved for Dr. Lodge to find the matter enigmatical. The 
fact is Dr. ——_ has happened ona single sentence in one of my 
letters, and without stopping to read the correspondence leadin 
up to that letter, has wrested it to his own confusion. Now, wit! 
the true inconsequence of humanity, instead of blaming himself 
for hisown precipitancy, he seeks to blame me. I doubt whether 
even now he has read my letter on page 390, as he would hardly 
have penned the letter he has if he had read it. 

I can quite understand-and commiserate his annoyance on 
discovering his somewhat ludicrous mistake. At the same time, I 








object to being accused of ‘‘ fatal error,” whereas the error lies 
with my woul be critic, 

I regard my proposition as to the energy of a pound of air as an 
interesting one, the truth of which is certainly not generally 
known, and as worth being placed on record. ‘‘ Amicus” appears 
to be still stumbling over it, but its truth is absolute and 
indisputable, 

Now as regards Dr. Lodge’s own statements. It is not my pur- 
pose to go through the whole epistle, but I will take the first, 
assertion which comes to hand as a sample. He commences by 
stating that on page 448 he has corrected an error. Now quite 
the contrary ; instead of correcting an error he has committed 
one. His statement on page 448 is as follows :—‘‘ The idea that 
the cooling of a gas by adiabatic expansion has anything what- 
ever to do with the imperfection of the gas is a fatal error.” 

Now an emphatic, sweeping statement such as this must be 
=, absolutely true or absolutely false. There is no medium 
possible. 

As a matter of fact it is absolutely false, and the greater the 
imperfection of the gas the more apparent the falsity becomes. It 
is only necessary, without reference to ~~ theoretical formula, to 
consider carbonic acid under pressure, or high-pressure steam near 
its temperature of saturation, to recognise the radical inaccuracy of 
the statement. 

The whole of Dr. Lodge’s letter might be similarly turned inside 
out, but it would be occupying your space to no sufficient purpose. 
With reference to Dr. ge’s note on fans in your present issue, I 
do not propose to criticise it, but will simply remark that; to 
anyone like myself, acquainted with the practical working of fans, 
it a rs open to the gravest objections, 


Birmingham, January 5th. HENRY CHERRY. 





FIRE-BOATS, 


Sir,—We have perused with interest the paper on this subject 
read by Mr. Cowles before the American Society of Mechanical 
Engineers, in which a detailed comparison is made of the capa- 
bilities of several fire-boats, including one supplied by our firm to 
the Egyptian Government in 1886. 

As, however, it might be inferred from Mr. Cowles’ remarks 
that the floating steam fire engine referred to represents the most 
powerful engine of this class constructed by our firm, we shall be 
= if you will allow us to mention that during the past year we 

ave built two floating engines for the Metropolitan (London) 
Fire Brigade, for service on the Thames, each of which is 50 per 
cent, more powerful than the Alexandria boat, fixed in a hul! with 
only a few inches draught, in addition to one of similar type sup- 
plied the previous year (these being the three latest adopted by 
the London Brigade). 

We have also recently designed an engine for a foreign Govern- 
ment, of even double the capacity of these London engines, capable 
of delivering 3000 gallons per minute, and of throwing one 3hin. 
solid stream, two 2 jets, or fourteen lin. jets. 

For a Jong time past we have been advocates of “‘large streams” 
in fire extinguishment, and fully endorse Mr. Cowles’ remarks 
showing their superiority over a number of small jets merely in 
the case of serious conflagrations. The advantage of fire-floats are 
increasingly appreciated, as is shown by the number of public 
bodies to which we have supplied steam fire engines for floats of 
various descriptions, including the Mersey Docks and Harbour 
Board, North-Eastern Railway, Rangoon Port Commissioners, Tees 
Conservancy, River Wear Watch Committee—Sunderland, Austro- 
Hungarian Government, Russian Government, Roumanian Govern- 
ment, New Zealand Shipping Company, the municipalities of 
Venice, Shanghai, &c. As the high prices named for American 
boats might frighten public authorities contemplating the purchase 
of floating steam fire engines, we may add that English prices 
would range 25 per cent. to 50 per cent. less, 

MERRYWEATHER AND SONS. 





London, January 9th. 


THE NEW SOUTH WALES LOCOMOTIVE QUESTION. 


Sir,—In continuing the subject of my letter in your issue of 
December 28th, the first point to be noted is that the attack on 
the engines specified by the locomotive engineer—specified, be it 
remembered, with the approval of the previous Government—was 
initiated on the ground that they were ‘‘of a different type” 
from any that were then in use on the New South Wales 
railways. 

This plea was advanced, in the first instance, in a minute by the 
then Commissioner for Railways within a week or two after a 
change of ministry. It next found place ina minute by the Minister 
for Works a few weeks later, and was further continued in the 
subsequent report of the superintendent of tramway rolling 
stock, altho Ge attack, as will be seen later on, somewhat 
shifted ground in its later stages. The la and insufficiency 
of this plea of ‘‘ difference in type”—to express it concisely—wil 
be readily shown. But before doing so, it may be well to note the 
exact terms in which the plea was stated by those who advanced 
it. Taking them in their consecutive order, the Commissioner, 
under date of February 12th, 1887, wrote as follows :—‘‘I am 
informed that the engines for which tenders have recently been 
invited are of a different type to any we have now in use.” In this 
connection it may be noted thatthe specifications for these engines 
had been in existence, and had, in fact, been officially dealt with 
by the Commissioner himself, as the published papers show, close 
upen six months before any one seems to have considered it worth 
while ‘‘informing” him on this point. But to resume; on 
April 18th, the Minister next wrote :—‘‘ With reference to the 
specifications for the twenty-eight goods engines, and sixteen 
passenger engines, it seems to me, from a perusal of them, that 
they provide for a different type of engines to any we have now 
running, and their adoption would, in my opinion, be a serious 
mistake.” Then, after giving expression to his views on locomotive 
construction and railway working, he luded his minute with 
the following intimation :—‘ For the purpose of obtaining opinions 
as to the best class of engines for fo purpose, I wish an early 
= from Mr, Midelton, now superintendent of tramway rolling 
stock.” 

Before dealing with the outcome of this reference of the question 
to the tramway superintendent, it is worthy of note that between 
the dates of the above-named minutes, and within a week or two 
of the earlierjof them—namely, on February 28th—there had been 
penned by the Minister the minute changing the conditions of 
contract as to the place of inspection and acceptance, and the 
facilities for the erection of the above-named forty-four locomotives, 
which, being embodied in a cablegram to the Agent-General in 
London, imposed those arbitrary and onerous terms of which the 
locomotive makers in this country so reasonably complained. 

Resuming, however, the question of “difference in type,” it is 
only just to the tramway superintendent to say that, in his reply 
to the Minister’s invitation, the charge on this score was formu- 
lated in less direct terms, in regard to the passenger engines, 
at all events, than those used by the Commissioner and the 
Minister respectively, while; moreover, in dealing with the 
point, he made use, indiscriminately here and there in his 
report, of the two somewhat inconsistent terms, ‘‘types” and 
‘*classes,” Nevertheless, the ‘‘difference in types,” initiated 
in the earlier minutes, was made, even in his report, the grava- 
men of the criticism on the locomotive engineer, although, as has 
been already indicated, other matters of more or less insignifi- 
cance, and which will be referred to again hereafter, were intro- 
duced into his report, 

That I may not be accused of misstating the terms of the 
charge, whose superficiality I am about to demonstrate, I will 
Foy them briefly in Mr. Midelton’s own language, as given in 

is report to the Minister, of April 19th, 1887. Speaking of the 
locomotive engineer’s specification for the goods engines, he says :— 
This specification describes what is known here as the 205 class 











of engine,”—+.e., six-coupled 4ft. wheels, with a two-wheeled bogie 
in front, and outside cylinders. ‘‘Indeed,” he adds, ‘‘if it were 
not stipulated that the cylinders were to be 19in. in diameter 
and 24in. stroke, instead of 18in. in diameter and 26in. stroke, 
it would exactly describe the 205 class of engine, a great many 
of which we have been supplied with by Messrs. Beyer, Pea- 
cock, and Co. ; but the author of the specification is not content 
with introducing another class of passenger engine, but he wishes 
= introduce another class of goods engine also, without securing any 
nefit.” 

In the foregoing—the italics in which are mine--it will be seen 
that it is laid down in unmistakeable terms that the ‘‘ difference in 
type” charged against the] ive engineer, and made a ground, 
in the first instance, for shelving the tenders invited by the previous 
Government, consisted merely in a proposal to shorten the stroke 
of the engines from 26in. to 24in., with a corresponding change in 
the diameter of the cylinders from 18in. to 19in. In view of this 
fact, and without going into the merits or demerits of the — 
change, it is self-evident that if its introduction was to have the 
grave results anticipated by the Minister, in changing engines 
which, as we shall see, otherwise admirably answered the require- 
ments of the traffic, into their being, as the Minister expressed it, 
‘*a serious mistake,” all that was Lecessary for bim to have done 
in rectifying the matter was to have sent to the Agent-General 
the omg cablegram, ‘‘ Stroke and diameter of cylinders of goods 
engines to be the same as hitherto.” 

The plea of “difference in type ” in reference to the passenger 
engines was equally superficial, It may seem hardly credible, but it 
is nevertheless true, that while the statement of the Commissioner 
for Railways, on the one hand, that the engines specified by the 
locomotive engineer for passenger traffic were’ different—though 
in fact, only slightly different—from any then ‘‘in use,” an 
that of the Minister for Works, on the other hand, that they 
were different from any then ‘‘ running,” was literally true, there 
were then in course of delivery and erection in the railway- 
yard at Sydney twelve engines, to an order of the previous 
Government, of precisely the same dimensions, and, in fact, to the 
same specification as the engines to which the Minister’s and the 
Commissioner’s minutes referred, the first of which was so near com- 
pletion at the time as actually to commence running within three 
weeks of the Minister’s minute, and the others shortly afterwards, 
thereby disposing, by the mere efflux of a few days, of the plea of 
multiplying types, in so far, at all events, as the passenger engines 
were concerned. 

Having already disposed of the like plea in respect to the goods 
engines, and baving thus cleared away the fog of empty or mis- 
leading phrases, in which the subject was obscured in its earlier 
stages, pom now free to deal with the more prominent points of 
the question in its later developments, This letter has, however, 
reached so great a length as to necessitate, in consideration of your 
valuable space, my deferring further remarks to a later occasion. 

January 3rd. JUSTICIA. 








VERTICAL BOILERS, 


Smr,—Owing to the results of some recent experiments which 
have been made by the Board of Trade, in which it was decided that 
the weakest parts of the fire-box of the vertical boilers tried were the 
sides, I find that the leading boiler insurance companies are now 
advising their clients to have the sides of the fire-boxes of vertical 
boilers stayed by screwed stays. I hold in my hand nowa letter 
from the Boiler Insurance and Steam Power Co, to Messrs. G. T. 
Lunt and Co., of this city, giving this advice. The boiler referred to 
in it was supplied by ourselves some four years ago, being then 
tested to 130 Ib. per square inch, and has again recently been 
tested under inspection to the same pressure without displaying the 
least shadow of weakness in the fire-box, vertically, orin the crown. 
Possibly this being so, it is not altogether a fair test, but hitherto we 
have always been instructed when making vertical boilers under 
any of the insurance companies to stay from the crown of fire-box. 
The matter is of some importance to us, and doubtless will be to 
many other vertical boiler makers who have supplied a large num- 
ber of boilers, as their clients will doubtlessly in many instances 
expect the side stays to be put in for nothing. Apart from this, 
however, I should be glad to know if any of your readers can tell 
me how the Board of Trade tests were made, as it seems strange 
after the number of years that vertical boilers have been in use, 
= this is the first, practically, we hear of the absolute necessity of 
side stays. 

I may say that in reference to the boiler above referred to, that 
according to the rules adopted by the Board of Trade, said boiler 
would not be fit fora higher working pressure than 25 lb. per square 
inch, owing to the want of the side stays. 

Liverpool, December 31st. G. Frep, Ransome. 


CENTRIFUGAL PUMPS, 


Sir,—We beg to refer your readers to our advertisement on 
page iv. of the present issue of THE ENGINEER for cur promised 
reply to Messrs. J. and H. Gwynne’s letter, which appeared in the 
advertisement columns of your issue of December 7th last. 

We regret our reply has been delayed through the pressure of 
more urgent business matters, 

Tuos. H. WILu1AMs AnD Co., 

11, Queen Victoria-street, Engineers. 
London, E.C., Jan. 9th. 


SHIPBUILDING STATISTICS. 


Sir,—We notice in your number for 28th December that your 
Scotch correspondent seems to be better posted up in figures than 
your North of England one. While on this subject it always seems 
to usa very inadequate way of treating shipbuilding returns to 
classify shipbuilders by the tons turned out. In the first place the 
tons are gross register, and vary very muchinvalue. Forexample, 
Messrs. Russell and Co’s turn out of 46,000 tons, principally ror 
ships, probably represents a value of under £400,000 whereas W. 
Denny and Bros., 30,000 tons with their own engines on board, may 


be taken at over £600,000. WIGHAM RICHARDSON AND Co, 
Neptune Works, near Newcastle-on-Tyne, 
December 29th. 








CaMERA CLUB,—Last Monday night an exhibition took place in 
the rooms of the Camera Club of platinotype prints by Mr. Tolley, 
which are in some respects unique. The prints measured lbdin. by 
12in., and were all from film negatives, not from negatives taken 
upon glass plates ; the landscapes contained natural clouds, which 
had been printed in from separate negatives on glass, The pic- 
tures were by the three current platinotype processes, namely, 
some produced by hot development, some by cold development, 
and some by full printing out by the light. These processes are all 
at root iron processes, a ferric salt being reduced to a ferrous salt 
under the negative by the action of light, the ferrous salt then 
throwing down — black by reduction from potassium 
chloroplatinite. e quickest of the three methods is that by hot 
development; cold development comes next, and direct printing 
out is at present ver} slow, except in strong sunlight. The — 
for the cold process contains no platinum salt, the latter being 
applied to it in the developer. This cold process is becoming 
exceedingly popular, as it seems to be well adapted to average 

latine negatives. Mr. W. Willis, the discoverer of the two 

evelopment processes in practical use, was present at the meet- 
ing ; he is an engineer. The landscapes on view possessed good, 
natural clouds, which are difficult to produce by development 

rocesses, because the final results cannot easily be judged by the 

ttle to be seen during the eg operations, Permanent en- 
graving-like pictures in platinum black are beginning to drive 
fading silver-prints out of use in the cultured section of society, and 
are especially popular in Paris, 
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, 
HYDRAULIC CANAL LIFT, LA LOUVIERE, BELGIUM. 
MESSRS. CLARK, STANDFIELD, AND CLARK, ENGINEERS; THE SOCIETE COCKERILL, BUILDERS. 


(For description see page 25.) 



































' 
2 
i 
¢ 
: : o 
> | ; 
ee, Ki H i 
by 
~ ee — 
~”, sili gee aaa tae = ¥ 
~_ 0 ee ae ‘ r~ 
OE eae ea “= 
bs ~ ; ad ry ae lids 
2 ee wf we : S 
wk ¥ 
“ ae, waa 
Za a + 
(3 Te 
ns a we ~~ + 
. a 
¥, “a A... ~ 2s 
: <4 a, " 
& ne Fa 


e : ye Pe a ‘ é f " i 3 ge Ls my i = wes 
LS oe. ie ye ; ae * 
gle 7 (eee \N 



































29 


THE ENGINEER, 





aunjrey snoraaid 07 Suto ‘azepd youq oy} Jo Fa1Fjnq sv vsnvo oyy, 
‘pofoijsep e3piiq sy} pue spaed oay-A93y Qnoge pxeMmsoy VAATIp 
SVM OUIZUS OY], ‘Sepls oy} Jo saoatd oF1ey pue s{ejs Joos oy} 4t WIM 
Surfaieo “ye]d 0qn} oy} 19aAO UMOP paTqnop sBA UAMOUd XOq-o1y OY, 
‘edspliq v Japun Zurssed sea our3ae oy} se petinooo uorsojdxa oy], 
“arg ‘Suiseo Wout 
; 07 ‘ur! moa ‘youq pu sapis Jo ssauyoryy 
SUIT ‘ezejd oqnz jo ssouyoryy S-urfe “gyg “ygprn ‘fcarkz “yyp ‘ySue'y] 
isuorsMeUIp Suraojjoy ey} jo ‘aoddoo yo sem xoq-o1y oy,  ‘soTIM 
ZSFOL UNI py oulsue ayy, ‘uorsojdxa oy} jo ew 9Y} 0} dn yout 
exrenbs aod ‘q] OZI 3@ payxIOM pue ‘sogT UI apeUl s¥M JoTIOg OYJ, °% 
‘poanfur $[ ‘pallty ‘suynoyy avout ZggT “Weqmoson WIOI—¢ A 





JO youq jo sseuyoryy fu 





*sfuqs-Mor08 

XOQ-O1Y Joy 9IQUJINSUN SVM TOIT YVY} SVM TOIso|dxe oY} WoIy TAvIp 

WOIsN}UCD SY, ‘UOIpUOd LETTS B UT dem o}eId oqny 943 UI JZ pu 

epls 3YSiI oy} uO Eg foeuIT) amOs 10 UaYOIq seq AfUEpIAD pey [P 
‘apls }J2] 04} UO OZT JO ‘sL¥}s-Masos VY JO OINIIVJ svM osNVO oY, 

*aTer} 

spood Aavoy v ZursZeip sva omFus oy optym ‘ut posnq septs oy} pus 





‘UMOp TAO]G UMOIO oY ‘uedo U10} SVM KOQ-a1y 94} Jo o7v[d Yyouq oy, 
‘yaede ‘urffg poyoqtd ‘reqaurerp ‘urge sfeqys aoa Aq Surseo 104n0 

ey} 0) pateys ‘xoq-o1y seddoo vw pey pure ‘gegt ul 4IInq sem oul3ue 

euL ‘% ‘peanfur‘g ‘payry ‘Aowaeyy avou ! [ogt 4sn3ny yqZI—PF Gd 


“Bur{ezs Jooz1oduut 04 pure ‘eze{d UMO.ID ay} JO Zarauryy 0} ‘xoq oy} 
JO Opts 4Jo_ OY} JO doy 04} Avo oANqoOwIy B OF ONP SBA osdeI[oO OY, 
‘spank 
Azy81e Jnoqe prVasoy uvI oUIBU oY, *109} BT 9YQ Jo syuawFvsyz 41 aa 
Surye} ‘Ul UMOTA PUB SepIs OY} WoL, Ulo, SVM UMOID XOQ-21y OY, 
*q}UOUL 4VY} JO 4YIGZ OY} UO Your orenbs sod 
"QL 06 30 oanssaid ¥ 10y possed puv paqsey pur ‘pggy ‘judy ur poreder 
A[yZnos0y} sea JaqIog eyy, “youe ut sXvq8-3]0q XIs O1OM OTOYT, *J[98}1 
joo. oY} UO sieyjO oY) pue ‘saqyejd pus oy} Jo suo uodn poajser YoY 
jo omg ‘yory} ‘urgy pue ‘doap ‘urke ‘Suoy-uige “43¢ ‘suepard peurpnqisuo0] 
eay Aq pouayiys sva uMoI oy, ‘Ug ‘93p ‘WIdep Surg, 437 “yIpPIAL 
Scurstp “a3¢ ‘yQBue7] :otoM xXoq-a1g oY} Jo suoIsuoUIp oy, ‘Auvdm0D 
IPI OY} 0} JOAO pouing pue ‘gpgT ur xXoq-e1y 04} UT porredar 190q 
peq nq ‘pron Np Jay op urmeYyH 04} 0} peZuojeq AT[ealFi10 sapioq oY], 
‘% ‘peantur $z ‘poyry «= ‘ysn3ny 4siTE ‘UMANIDNG, AH, 0G “FS O} ZZ 














‘sd. 'XUq] pus xXnvopscg usomjzoq ‘fFegy ‘tequIeAON puzz—¢ (IT 
*poqsva os[e atom sf{uz8 04} JO Sproyoyy, ‘UIC, Jo souRysIp 
2 ye ‘arse gnoqe 07 posverour Ajjenperd pue ‘4003 oaenbs sary} ynoge 
jo ware ue daao ‘ur4* 07 ‘ul! uloOdy patleA sseUyZoIY} OY} Loop ory aty 
MOLE ‘UIP gNoqy ‘a}eTd oy} Jo UOTsO1100 07 onp sem UOIsO[dxe oY], 
‘uayoiq ouo pu ‘ayeid oy} Jo yno uMeIp o10M SX¥}8 OY} JO 9011} 
-AyJLqT “yoo oxenbs Fo qynoqe jo Saraado aepnZavjoo1 rvajo @ Zuravoy ‘xoq 
aq} OUI UMOP pe[qnop pue ‘afoy-a1y 94} vAoge ‘uIP ynoqe ATTe}U0Z 
-140Y 880108 T10} SZureq ‘yout orenbs sed ‘ql 0g BZutpssoxa gou ouns 
-saud ¥ Japun Zurpuyys sem oursue oy opty AvM 9Av3 o7e[d youq oy, 
“your erenbs sod ‘q (gor, ‘aanssoid Suryi04, =“qaede ‘urete 
peyoytd sfvys aoddoo qq Ms 0} ‘aE ‘1addoo Jo sem xoq-ar1y 04} 
jo ozefd youq oy, “2 TG‘ST ‘aredar qsv_ 0} Apuenbesqns { ygq‘ze ‘una 
soytt [RIO], “Egg, ‘Auwnuer ur soqnz Mou qIIM poystuiny pue posredos 
£OG8L Ul pezsoz-ar {/PQT Ul YOM 0} Jos puUe 4IINq SBM oUIZUe oY, 
‘g ‘poanfur ‘0 ‘parry = “ysn3ny 4sT¢ ‘uaaN 
‘uorysug qv SEgqgT ‘requiaydeg yIGz—zZ 
‘9PST ur posderjoo Ajaed pey wy 
aures oy} Aq opm Ja[Iog JeyJOUR JO UMOIO XOq-o1y OY, ‘Iepso Jo yno 


“IONG FAY PG “1% “SY 





Ajqissod sem o8nved 19jyeM oy} pure ‘a8ned ornssoid ou sv o10yy, ‘Joor 
xoq-a1y oy} Jo ZurXeqzs Juoroyynsut 07 poynqizze sem Uorso[dxa oJ, 
‘1891 OY} 0} LopU9} 9} .10AO 
UMOIY} SVM 4ted Yorq oy} oTtyM ‘sprek LquU9M7 YNOGe SpIeM10; YUES SUM 
‘sjaoya Barres} oy} Jo quoay ut ouresy OY} Jo gavd oY} YIIM “ta[Ioq OYJ, 
‘aye oqn} ey} J2A0 UMOp jueq pue ‘ajze[d pus yoeq oy} 01 Uoroou 
-U0d Ss} Wor ‘aI¥ ynoge ‘ssol0e 4YBIA UL0} SBM JOO KOq-a1y OUT, 
‘yout orenbs sed ‘q, cy ‘aanssead Zury10 4 
‘Butsvo xoq-a1y 943 jo doy ey wos pepuedsns e1am soulo e[pprut 
OM} OYJ, ‘2}e[d yorq puv oozed oqnq oy} Jo seZpo oy} youer 03 pus 
yous 4v ‘ure Aq ya0ys 00} 4nq ‘AT[eutIpny uo, posed ‘suour o[3av xis 
kq pouayys sem ‘xorg ‘urs? ‘ueddoo jo ‘ayeid doz oyy, “doop ‘utg “43¢ 
pur ‘optim ‘arg “43g ‘Buo] “uly “43% Xoq-ery YIIM ‘plo saved 4yZte oAtjoUL 
-o00T “> ‘paunfur ST] ‘parry “sere, 38 SEAR ‘YR WIF—T A 
‘XUM-TUIY AHL NI ONILVNIOIUQ SNOISOTAXY (1) 
(“LL1 abnd mouf ponusquoy) 


WOIdTad INV 
GONVUA NI SUATIO“N PAILOWOOOT FO SNOISOTA XA 














pam 
aft 














wt) il 


Mm 








TTT 





=z 


SSS OO 


= 





("9% 26nd 208 uondrwoeep 407) 
‘MAINIONG ‘CQVAHYUVA ‘ANVUYHOOO NHOFS “UN 


QUNIONGA SSITUO 


YO TVLNOZIUYUOH 





30 


THE ENGINEER. 





JAN. 11, 1889, 





— 





of seventeen of the screw-stays in the three top rows. In 


the second row nine out of ten were broken. 


D 6—-28th February, 1867 ; at Paris. Killed, 2 ; injured, 5. 
This was the boiler of a steam street-roller, working at a pressure 
of 90 lb. per square inch. 

The fire-box crown was upheld by five roof stays placed longi- 
tudinally, resting at one end upon the tube plate and at the 
other on a braeket attached to the back end plate of the boiler. 
The fire hole ring was cast iron. The bracket supporting the 
back end of the roof stays gave way, letting the back part of the 
crown plate down upon the bars. The fire-hole ring was broken 
into fragments, and blown out ; the roller, propelled by the re- 
action of the escaping steam, was driven against a wall, which it 
partly race iy 

The explosion was attributed to mal-construction of the roof- 
stays and fire-hole. 


D 7—29th April, 1867; at Villiers, Neauphle. Killed, 0 ; 
injured, 0. No particulars of the boiler, or cause of explosion, 
given. The accident occurred while the engine was standing 
at the head of a goods train. The fire-box crown was ruptured 
and doubled down upon the tube plate. 


D 8—25th March, 1884; near Curbigny. Killed, 0 ; injured, 
1. The engine, which was worked by the contractors for work 
of the Svanne and Chalons-sur-Sadne Railway, was probably 
about seventeen years old, but the boiler may have been older. 
The latter was tested officially on the 20th February, 1884, and 
passed for a pressure of 105 1b. per square inch. The fire-box 
was of copper, }jin. thick, 2ft. 1}in. long, lft. 8}in. wide, and 
2it. 7}in. deep. The sides stayed with screw stays pitched 
S}4in. vertically, and 3,;in. horizontally. The original stays 
were 3$in. diameter, but a number of them had been replaced 
at different times by new ones which were badly fitted. The 
right side of the fire-box suddenly bulged about jin., and was 
drawn off the sts.ys. 

The damage, which did not amount to an explosion, was due 
to corrosion on the fire side, whereby the plate was reduced to a 
thickness of about }in., and the heads of the stays almost 
destroyed, moreover eight of the stays at the bulge seemed to 
have been broken previously. 


D 9—I1st December, 1887; at Bruay Pits, Pas de Calais. 
Killed, 2 ; injured, 0. 

Boiler made in 1881, and worked at 127 1b. per square inch. 
Length of fire-box, 4ft.; width, 3ft. jin. The crown and sides 
were formed of a single plate of copper }3in. thick ; there were 
eight girder roof stays, each made of two plates }3in. thick, 
rivetted together with distance pieces }jin. thick, which rested 
on the tube plate, but not on the back plate. The crown plate 
thus stiffened, but not effectively upheld, was connected to the 
outer casing by six belt stays of inferior iron. The fire-box 
crown was ruptured and doubled down against the tube plate. 
The engine was lifted bodily about 6ft. from the ground and 
thrown forward a distance of about twenty-five yards, the driver 
was blown to a distance of twenty-seven yards, and the fireman 
about 100 yards. The six bolt stays had evidently been broken 
for a long time, and the crown plate grooved along the back 
edge from bending, caused by the unequal expansion of the 
copper and iron. 





EXPLOSIONS OF LOCOMOTIVE BOILERS IN BELGIUM. 


The abstracts from which we quote are compiled from the 
reports of Mr. Vinscotte, and include all the explosions which 
are known to have occurred in the period, 1840-1886. The 
same system of grouping is adopted as for the French explosions. 


(A) ExpLosions ORIGINATING IN THE BaRREL OF THE BOILER. 


A 1—4th September, 1878 ; works of the Brussels and Ter- 
monde Railway. Killed, 0; injured, 0. The length of the 
barrel was Sft. 2hin., and the diameter 2ft. 1lfin. Working 
pressure, £0 lb. per square inch. 

The barrel fractured along the edge of one of the longitudinal 
seas, and was turn into numerous pieces. The cause was not 
ascertained. 


A2—5th March, 1880; at Brussels. Figs. 25-27. See THE 
ENGINEER, 31st August. Killed, 0 ; injured, 0. The barrel was 
of the form of the figure 8 in cross-section, as shown on the 
drawing. Working pressure 150]b. per square inch. 

The boiler gare way longitudinally, where the sides were 
bent in io form the waist of the 8, and was torn in pieces ; the 
fire-box and smoke-box connected by the tubes were thrown 
some distance. The cause was corrosion and grooving at the 
bend where rupture commenced. 


A 3—2nd February, 1886 ; at Esschen. Killed, 0; injured, 0. 
Passenger engine, built in 1871. Figs. 30-34. See THe Enci- 
NEER, 3lst August. The barrel, which was oval, measuring 4ft. 
5in. vertically and 4ft. 3in. horizontally, was made of two rings 
each containing two plates yyiu. thick, lap-jointed and double 
rivetted at the longitudinal seams. Pitch of rivets 22}in., back 
pitch, 1,';in., total width of overlap 3;;in. Working pressure 
120 Ib. per square inch. 

The engine was standing in the shed under a pressure of 75 lb. 
per square inch when the ring next the smoke-box gave way 
about 20in. below the water level, the fracture following the 
edge of the lap of the longitudinal seam on the left side, then 
running round the circular seam at each end of the ring and 
through the longitudinal seam at the right side. The two 
plates were spread out and blown tw the right, one to a distance 
of 100 yards, the other 30 yards. The engine remained upon 
the spot. The cause was grooving at the edge of the lap of the 
left-hand longitudinal seam, whereby the thickness of the plate 
was reduced to about ;;iu. near the middle of the seam. The 
right-hand seam, which was placed Sin. only below the water 
line, was not grooved or corroded. 


(B) Exptosions ORIGINATING IN THE Fire-Box Casina. 


B 1—4th October, 1864, at Lodelinsart. Killed, 2; injured, 
0. The boiler was eight years old, and had been tested and 
passed fora pressure of 105 lb. per square inch on the 29th 
October, 1863. The back plate of the casing, }3in. thick, was 
stiffened by a 1 iron, which was connected to the tube plate 
by three bolt stays. The back plate failed in the bend of the 
flange uniting it to the semi-cylindrical top, and was blown 
outwards, hinging about a horizontal line at the level of the 
fire-door, where it fractured. The tender coupling was broken, 
and the engine sent forward about 1100 yards. 

The failure was due to an internal fracture running round 
the bend of the flange. 


B 2—23rd February; Anvers and Rotterdam Railway. 
Killed, 1; injured, 0. The boiler was of the same type as the 
last, but eleven years old, Working pressure, 105 lb. per square 





inch. The back plate of the fire-box casing gave way through 
the flange connecting it to the semi-cylindrical top, and was 
bent outward, breaking a number of the stays. 

The cause was a fracture, about 3ft. long, in the bend of the 
flange penetrating from fin. to ,‘;in. deep for a length of 133in., 
near the top of the semicircle. Both these boilers, with three 
others, were made in England for the Sambre and Meuse Rail- 
way, but were handed over to the Grand Central Railway of 
Belgium shortly before they exploded. After the second ex- 
plosion all five were broken up. 


B 3—29th December, 1873, at Lichtervelde. Killed, 0; 
injured, 0. The boiler was thirteen years old, but was tested and 
passed for a pressure of 1201b. per square inch on the 12th 
December, 1873. The back end plate fractured horizontally 
across the upper part, and was doubled down over the foot- 

late. 

' The plate was insufficiently stayed, and was weakened by a 
horizontal band of corrosion where the arrangement of the 
stays allowed it to bend when under pressure. 


B 4—24th November, 1881, at Ath. Killed, 1 ; injured, 0. 
The boiler was twenty-seven years old. The flange on the left 
side of the back-plate fractured vertically, but all the screw-stays 
holding, no other damage was done. 

The cause was corrosion and a fracture in the bend of the 
flange, extending downwards for about 22in. below the level of 
the fire-box crown. 


B 5—6th March, 1886, at Monceau. Killed. 0; injured, 2. 
Locomotive built in 1870, and worked at 120 1b. per square inch. 
The back plate of the fire-box casing was ;‘;in. thick. The flat 
surface above the top row of screw-stays, 22in. high, was stayed 
by two diagonal bar-stays from the side of the barrel. 

While the engine was running, an escape of steam was ob- 
served near the point of attachment of the diagonal stays to the 
back end plate, and immediately afterwards the plate opened to 
the extent of 133in. 

The explosion was due to fracture and corrosion of the back 
end plate, which had been insufficiently stayed for some time 
owing to the failure of the connection of one of the diagonal 
stays to the barrel, and to fracture of seven of the screw stays 
immediately below the diagonal stay. 


(C) ExpLosions ORIGINATING IN THE DOME, OR AT ITS Base. 


C 1—19th June, 1874 ; Grand Central Railway of Belgium. 
Figs. 35—38. See THE Encivger, 31st August. Killed, 
0; injured, 2. The boiler was set to work on the 
4th November, 1871, was tested to 180]b. per square 
inch, and for a working pressure of 1201b. on the 
12th June, 1874. The middle ring of the barrel on which the 
dome was placed gave way through the square opening which 
had been cut in it, and was torn into numerous pieces. The 
dome itself was divided in two. 


(D) ExpLosions ORIGINATING IN THE FYIRE-BOX. 


D 1—22nd February, 1859; at Marchiennes. Killed, 0; 
injured, 1. The boiler had a copper fire-box with bridge stays 
on top. The top of the box was crushed in and ruptured ; the 
engine was lifted about 10ft., and broke the rails in falling. 

The cause was deterioration of the plate and stays, but in 
what respect is not mentioned. 


D 2-—-9th November, 1861; at Bonne-Esperance Pits. Killed, 
0; injured, 3. The boiler was two days old, with copper fire- 
box stayed on top by two girder stays placed longitudinally ; 
working pressure, 105 lb. per square inch. The fire-box crown 
gave way, and the engine was thrown a distance of twenty 
yards, and turned upside down. 

The cause was insufficient staying of the crown plate or 
deficiency of water. 


D 3—21st December, 1861; at Bonne-Esperance Pits. Killed, 
2; injured, 0. This boiler replaced the one last mentioned, 
and was similar toit. It was tested on the 12th November, 
1861, and worked at 75 lb. per square inch. 

The explosion was of the same character as the last, and was 
due to the same causes, 


D 4—10th January, 1870; at Bruges. Killed, 1 ; injured, 1. 
The fire-box was of copper. The crown collapsed, tearing away 
the screw stays to the sides to such an extent that the outer 
casing burst for want of support. The fusible plug was not 
melted. 

No cause is given. 

(To be continued.) 








DEATH OF MR. GEORGE MURDOCH. 


Tue death has been announced of Mr. George Murdoch, late 
Chief Inepector of Machinery in Her Majesty’s Navy. Mr. 
Murdoch attained the high position which he held simply as a 
result of his own abilities and excellent character. He was an 
engineer of the old school who knew how to advance with the 
times, and a sketch of his career may prove useful to many, 
especially of our younger readers, In 1838 Mr. Murdoch was 
appointed first-class engineer of H.M.S. Dasher. From her he 
was transferred in 1842 to the Penelope; in 1847 he was raised 
to the rank of chief engineer first-class, and in 1851 served in 
the Sans Pareil and St. George. In 1855 he was at Constanti- 
nople in the Melampus. On the 22nd September, 1856, he was 
promoted to be inspector of machinery afloat, serving in the 
Edinburgh; and in 1857, 1858, and 1859 he served in the Blen- 
heim, Hannibal, and Asia. In 1859 he visited Newcastle, Leith, 
Glasgow, and other ports to examine candidates for the position 
of engineers in the Navy. On the 6thof July, 1866, he was 
appointed chief inspector of machinery afloat, which post he held 
until the 14th of June, 1870, when he was placed on the retired 
list at his own request, his total term of service on the active 
list being thirty-two years. For his services in the Black Sea, 
during the Crimean war, he received the Crimean and Turkish 
medal and the Sebastopol clasp, and was made by the Emperor 
Napoleon a knight of the Legion of Honour. 

Mr. Murdoch was an exceptional man in many respects. His 
great aim in life was to do his duty; his rule of action was 
“thorough.” Thus, we find it reported of him in the Dasher, 
“a good practical engineer, very attentive to duty, and in every 
respect a steady, suber man.” Five years subsequently, when 
on beard the Penelope, the report runs, “ very able, zealous, and 
attentive officer, showed his great skill in repairing the tubular 
boilers on the west coast of Africa.’’ Two years later he was 
still in the same ship. “Conduct has been most exemplary. 
He has not only kept the machinery of the Penelope in excellent 
order, but repaired that of other steamers on the station.” He 
was strongly recommended to their Lordships of the Admiralty 








for favourable notice. While in the Sans Pareil he was found 
“roost excellent in every respect, and setsan example of willingness 
and zeal to every one under him.” In 1856, still in the same ship, 
he was pronounced “ very ingenious and zealous ; very superior 
engineer,” and was highly praised for the manner in which he 
discharged his duties in Constantinople. Down to the end it 
was always the same; he gave complete satisfaction. 

When we bear in mind the trials and troubles which beset 
engineers in the early days of steam in the Navy, it will be seen 
that it required no ordinary type of man to obtain such reports 
as those we have quoted. But we may learn the lesson that the 
man who really does his duty conscientiously, and contrives to 
live - charity with his neighbours, will not lack appreciation and 
reward, 








THEORETICAL AND EXPERIMENTAL DETER- 
MINATION OF THE FOLLOWING DEFINITION 
OF TEMPERATURE, NAMELY: THE TEM- 
PERATURE OF A BODY IS REPRESENTED BY 
THE LENGTH OF THE CALORIFIC OSCILLA- 
TIONS OF ITS MOLECULES.! 


By Raovt Picret, 
[Translated by Chief Engineer Isherwood, U.S, Navy.) 


Ir heat is admitted to be purely and simply the manifestation of 
the molecular forces d by the particles of bodies, there 
must necessarily also be admitted that the mechanical work trans- 
muted into the calorific movement displaces these particles from 
their position of equilibrium, and causes them to move in elliptical 
paths whose amplitude is proportional to the work transmuted, 

At the absolute zero of temperature, there is no oscillation of 
the particles, and their cohesion is maximum; but at a certain 
temperature, measurable for each body, the oscillation is maximum, 
and the body, disagyregati if melts, the molecules swinging sutfti- 
ciently apart to lose the condition of stable equilibrium. 

In this hypothesis, the absolute contact of the material particles 
is rendered impossible by the action of the ether. That the attrac- 
tion of matter for the ether does not follow the same law as the 
attraction of matter for matter is admitted ; and across insensible 
distances, the attraction of matter for the ether exceeds the attrac- 
tion of matter for itself. In these conditions, the repulsive forces 
vanish, and there would exist in nature only the attractive forces, 

On the above bases, let there be considered the action produced 
by external work done upon a body supposed to be at the absolute 
zero. Each particle oscillates from an exterior extreme position 
to another limited interior position. Evidently, the result of this 
molecular movement will be an augmentation of the volume of the 
body pro rata tothe mean length of the oscillations of the ele- 
mentary particles of the body. The coefficient of dilatation will 
then be in proportion to the number of molecules contained in the 
body, either with the volume in which the molecules are contained, 
or finally with the physical forces which the calorific movement 
puts into action, 

Now, the two following postulates can be admitted :—The laws 
of the attraction of matter for matter are absolutely general and 
universal; the phenomena of disaggregation of bodies are subject 
to these laws, ese being premised, and calling N the number of 
molecules contained in unity of length of a solid body, designating 
by 2 and / the lengths of the oscillations corresponding to the tem- 
peratures ¢! and ¢, and letting a be the coefficient of the dilatation 
of the solid body, the following equation evidently results, namely : 


v e 
Js al =f dt. 
I t 


— N is determined by the density and the atomic weight of the 
y: 

As in one cubic metre there are particles — calling d the 
P 
density and p the atomic weight—we have, in order to obtain the 
number of molecules N, that is to say, the number of molecules 
contained in the linear unit or edge of the cube, 


N=af/7@, 
V >» 
Taking a for the dilatation measured between zero and 100 deg. 
Centigrade, there is directly obtained the relation— 


a 
hoo - “— ds; 
Pp 


which gives the value of the augmentation of the length of calorific 
oscillation when the temperature increases from zero to 100 deg. 
Now, if the attraction of matter for matter obeys a general law, 
each solid molecule should divide into two or more liquid molecules 
when the oscillations became equal to a certain maximum. Two 
physical laws would then be confirmed, which are the inevitable 
consequences of these deductions, namely:—(1) The higher the 
melting point of a solid, the shorter are the molecular oscillations ; 
(2) the melting points of solids correspond to the lengths of equal 
oscillations: the products of the lengths of the oscillations by the 
melting points should be a constant number for all bodies, ese 
two laws are verified as closely as the experimental determinations 
of the different elements which enter into the foregoing equations 
permit. 
Table of the Lengths of Calorific Oscillations of some Solids, and of 
the Products of these Lengths by the Melting Points of the Solids in 
Centigrade Degrees ubove the Absolute Zero, 




















| Melting | 
| Points of 
Lengths of|the Solids 
Atomic Densit Values of « Oscillation! in Centi- a 
Names of Weight. y (Dilatation a grade | 
the Solids a between | ~ 5, | Degrees «x.°/! 
Pp 0° and 100°) V “ \above the P 
| » | Absolute | 
| Zero 
| |_ 
Silenium 39°75 430 0°00368 0°007725 490 83-7854 
Lead... 104 11°35  0°0028657 | 0°005882 608 | 8272 
Zine 327 719 0°002942 0 004873 728 =| «=«8°523 
Silver .. 654 1060 §=0 00193 | 0°003077 1250 3°841 
Copper .. 81°75 890 0001715 0°0026215 1323 | #38468 * 
Gold . 93 19°26 =: 0001466 0°0025: 05 1873 | 8 459 
ison lia !s 7°79 | 00011717 | 0°0017805 1873 3340 
Platinum 198 5 21°53 00008842 | 0001854 1973 | 8°658 


The foregoing table contains the metals whose coefficients of 
dilatation are known with sufficient accuracy for the purpose of 
testing the truth of the laws. The above table shows that the 
lengths of the oscillations are in the inverse ratio of the melting 
points, and that the products of these quantities are sensibly 
constant. The two laws above indicated are consequently correct, 
and temperature is really represented by the length of oscillation 
of the molecules of solid bodies, Analogous equations involve the 
elements of volatile liquids when compared at their boiling-points, 








How very impure our atmosphere really is, or, at 
least, How mixed it is with dust, which comes either from below or 
from above, harmful or harmless, is seen from the researches of 
Mr. John Aitken, described to the Royal Society of Edinburgh in 
a paper on ‘Dust Particles in the Air,” which he found to 
number from 521,000 to 489,000,000 per square inch, according tu 
locality and other conditions, 





1 Comptes Rendus, 1879 ; vol. Ixxxviii., page 805. 
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RAILWAY MATTERS. 


Ir is reported that the Fairfield Shipbuilding Company 
has contracted to build three paddle-steamers, of 1500 tons gross 
register each, with a speed of twenty-six miles an hour, for a new 
service between Dover and Boulogne, the steamers to be ready by 
the Ist of June. 


Tue Board of Trade have intimated to the promoters of 
the Channel Tunnel, that if the Bill which has again been recently 
deposited by them in the Private Bill Office is persevered with, it 
wil be the duty of the Government, as on previous occasions, to 
oppose it in Parliament. 


Tue Great Northern and Great Eastern Railway 
Companies have, it is said, completed the purchase of that section 
of the Eastern and Midlands Railway from Peterborough to South 
Lynn, vid Thorney and Wisbech. The purchasing companies will 
work that section jointly in future, 


THE directors of the Highland Railway Company have 
ordered a number of large composite carriages, upwards of 40ft, 
in length, consisting of first, second, and third-class compartments, 
and fitted up with lavatories and luggage compartments. ‘These 
carriages are intended for the conveyance of passengers between 
Inverness and the North to Edinburgh, Glasgow, and the South, 
without changing at Perth, 


Asnort time ago the Baltimore and Ohio Railway 
announced two ‘‘ flyers” daily that would make the distance between 
Philadelphia and Washington in three and a-quarter hours. Ina 
day ortwothe Pennsylvania “ saw ” its rival and went five minutes 
better, advertising that they would ‘“‘go through in 190 minutes.” 
The Baltimore and Ohio inmediately cut off the odd minutes, and 
now announces that it will convey passengers either way in three 
hours—forty-seven miles an hour. 


THE progress made during the past year with the City 
of London and Southwark Subway has been very rapid and almost 
phenomenal in the way of tunnelling. Three miles of tunnel, in 
the heart of London, were driven; two and one-fifth miles in the 
last half year, working on an average at six faces, and without 
temporary shafts or openings in the streets. Good progress bas 
also been made in other directions, The contractors for the 
works are Messrs. Walter Scott and Co., and Sir W. G. Armstrong, 
Mitchell, and Co. are constructing the hydraulic lifts and 
machinery, 


A coop deal of interest continues to be manifested 
amongst traders in the Midland district in the action of the railway 
companies with regard to the re-classification of rates. The brass, 
galvanising, tin-plate, and wire industries are among those most 
seriously affected by the increases so far announced. Manufac- 
turers will use every effort to prevent the railway companies 
from using the new Rates Bill as a means of generally adding to 
the cost of transport, but, in spite of the railway companies assur- 
ances that they are endeavouring only to secure the abolition of 
obsolete and inoperative rates, there is at the moment a good deal 
of perturbation. 


Tue electric railway between Omaha and Council Bluffs 
has been opened for general passenger traffic, and is now running 
to the satisfaction of its owners and the admiration of the general 
public. The Steel Age says the road is nine miles in length, and at 
present is operating sixteen motor cars and sixteen cars without 
motors, each motor car towing one uf the others, The cars are 
operated in a manner quite unusual on street railways. They are 
made by the Pullman Palace Car Company, and are connected by 
the vestibule device in use for the first time here on street railway 
cars; they are very popular, and it is fully believed that this 
method will ere long come into more general use. 


Spreakine of the proposed extension of railways in 
India, Jndian Engineering says: — It must borne in mind 
that the sterling cost per mile of a first-class railway at the 
present day is little, if at all, more than half that of the original 
guaranteed lines, which were built when railway plant and mate- 
rial were double the price they are now, and which had to buy 
the experience necessary to teach engineers to cope with Indian 
rivers and floods at the cost, in some instances, of reconstruction 
two or three times repeated. If the cost of the Madras Railway 
stood at what they could now be constructed for de novo, the net 
earnings, instead of returning only 24 per cent. on the capital, 
would yield a return of 5 per cent. 


In a report to the Board of Trade on the collision 
which occurred on the 29th October, at Grimsby Dock station 
on the Manchester, Sheffield and Lincoln Railway, when a pas- 
senger train from Grimsby Town to Cleethorpes approaching 
Grimsby Dock station, came into collision with a goods train 
from Lincoln to Grimsby Docks, Major Marindin says :—‘‘Con- 
sidering that out of the total weight of the train—116 tons l4ewt. 
2 qr.—nearly 86 tons were upon wheels braked by the continuous 
vacuum brake, and 39 tons in addition were on the tender wheels, 
which were fitted with a hand-brake, it is clear that, if the evi- 
dence be correct as to the place where these brakes were applied, 
and the effect they had upon the train, the continuous brake must 
have acted very badly, or else in the distance available—viz., from 70 
to 80 yards—the speed of the train would have been reduced to 
something very small. The signalman at New Bridge bad, at the time 
of the collision, been on duty for 10 hours, and the driver and fire- 
man of the passenger train for 104 hours, The hours of work of 
these latter men upon two days in the week appear to be excessive, 
extending from 5.30 a.m. to 9.15 p.m., or 15} hours ; but during 
this time they are standing for intervals of about 2 hours, 1 hour, 
14 hours, 14 hours, and 14, hours, or 74 hours in all, while their 
average hours of work during the week are not high.” 


THE younger generation can hardly realise that there 
ever was a time when the world managed to do without railways. 
And yet there is still alive and still driving an engine a man who 
has practically seen the whole development of the system. This, 
says the Leeds Mercury, is James Middleton. ‘‘He worked asa 
boy on the construction of the Manchester and Liverpool, and 
became familiar with the handling of the engines which the con- 
tractor used in the work. Then when the work of constructing the 
ion of the La hire lines to Birmingham was commenced, 
Middleton’s services were welcomed, and he acted as engineer 
during the period of construction, and actually drove the 
engine of the first train that ran to Birmingham. He was 
the driver of the special train which carried the news of 
the passing of the first Reform Bill from Birmingham to the North. 
From London to Birmingham there was no railway, and the des- 
patches were sent down by coach, He tells how in the North 
there were crowds waiting for the glorious news, and how the 
church bells were rung when it arrived. For nearly forty years he 
drove the passenger train between Birmingham and Manchester 
without ever meeting with any serious accident, and grew up with 
the growth of the great system. He can remember how crowds 
used to fringe the line to watch the ‘iron devil’ go by. He can 
remember how for years when people first ventured on a railway 
journey they would come and gaze with wonder and awe at his 
engine and himself, and ask many questions before plucking up 
courage and tremblingly: taking their seats in the train; and he 
can remember, too, how many and many a time —_— r who 
had taken his seat would lose courage, and hurriedly get back to 
terra firma, Theanimals in the fields used fora ~~ to gallop 
away mad with fright as the trains passed them. But now-a-days 
they take no notice. Even the animals that see a train for the 
first time are hardly frightened by it now. They know all about 
it by inherited knowledge.” 


+ 
ex 








NOTES AND MEMORANDA. 


One hundred and five collieries are now open in India, 
sixty-nine of which raised 1,388,400 tons of coal in 1886. The 
— of coal during the same year amounted to 848,878 

ns. 


In 1887 the production of quicksilver in the United 
States increased from 29,981 flasks, valued at 1,060,000 dols., to 
33,825 flasks, valued at 1,429,000 dols, The price varied in San 
Francisco from 36°50 dols. to 48 dols. per flask. The total supply 
—— from California, with the exception of sixty-five flasks from 

regon. 


In a paper on the corrosion of sheet iron, by Herr 
Muck (Chem. Zeit.), small growths are mentioned as having 
occurred in a boiler for three-fourths its length from the feed-pipe 
They consisted chiefly of oxide of iron, and contained also lime, 
magnesia, silica, sulphuric acid, and carbonic acid. The plates 
were in these places eaten toa depth of 2 mm, The gases dis- 
solved in the water are supposed to influence the formation, seeing 
that it occurs where the water is coolest, whereas in those places 
where the water has lost its air no such corrosion takes place, 


In a paper recently read before the Paris Academy of 
Sciences on the determination of the co-efficients of expansion at 
high temperatures, by M. H. le Chatelier, a new process is 
described, by means of which the author hopes to overcome the 
great difficulty attending the exact determination of these co- 
efficients, which, apart from their scientific interest, are of such 
great importance for industrial purposes. The results of some 
preliminary experiments are given for Bayeux reelain, 
a =, and nickel at temperatures ranging from 20 deg. to 

70 deg, C. 


TuE following gives some of the statistics of the 
Cleveland pig iron trade :—Furnaces in blast: on Cleveland ore, 
63; other kinds of ore, 35; total, 98. Production : Cleveland iron, 
f.o.b. brands, 1,206,821; outside brands, 252,481; whole district, 
1,459,302; hematite, spiegel, and basic, 1,155,681; total, 2,614,983. 
Shipments (from Middlesbrough): Scotland, 338,957 ; England and 
Wales, 128,918; total, 467,875. America, 11,690; France, 41,285; 
Belgium, 51,553; Germany and Holland, 261,886; Spain and 
Portugal, 19,185; Norway and Sweden, 37,659; Russia, 18,681; 
Italy, 5835; other countries, 22,735; total, 938,384. 


AT a recent meeting of the Paris Academy of Sciences 
a paper was read on “The Diurnal Variation of the Barometer” 
by M. Alfred Angot. It is shown that diurnal barometric variation 
results from the interference of two distinct waves, One of these 
is exclusively due to the diurnal variation of temperature in the 
given region, and subject, like it, to local influences. The other, 
of semi-diurnal periodicity, is produced by a general cause 
independent of all local influence. Its phase is constant, approxi- 
mating to 63 deg., and its amplitude for all regions and all seasons 
is determined by an equation, whose terms show a certain analogy 
with those corresponding to the theory of the tides. 


MonkweEarmovuts, now called Wearmouth-Colliery, in 
Durham, not Cumberland, is 300 fathoms—1800ft. deep in the 
winding shaft. The bottom workings of Ashton Moor Colliery, 
Lancashire, are 2850ft. below the surface. The shaft reported to 
be the deepest in the world absolutely, 7.¢., below sea level, is the 
Saint André, at Poircer in Belgium, 940 metres = 3084ft., which is 
being sunk to 960 metres = 3149ft., where four seams, ranging from 
20in, to 2ft. are wrought with an output of 300 to 350 tons daily. The 
deepest shafts from surface are at the Pribram, Bohemia, the Maria 
shaft, 3546ft., and the Adalbert shaft, 3509ft., but they start at a 
height of about 1760ft. above the sea level, The greatest depth in the 
earth as yet attained, is in a boring at Schladebach in Prussian 
Saxony, which bas reached 5736 ‘6ft. 


A CORRESPONDENT of a Glasgow evening paper has 
directed attention to the fact that the weight of water annually 
distributed by the corporation mains to the city and surrounding 
district amounts to about five times the total weight of all goods 
and minerals introduced to the same area by railways and shipping. 
It is computed that about 40,000,000 gallons of water are passed 
through the mains daily. This gives in weight nearly 180,000 
tons per diem, or nearly 66,000,000 tons per annum ; while the 
total weight of goods of all descriptions sent into the city and 
suburbs, in the same period, is roughly about 13,200,000 tons. 
These figures give some idea of the unequalled water resources of 
the Scotch commercial capital, and of the enormous demand made 
upon the same for domestic and manufacturing purposes, 


In the summary of scientific work of 1888, or the 
summary reference to numerous subjects which have engaged 
attention, the Times of the 8th inst. gives the following :—‘‘ In the 
United States, especially during the past year, there has been a 
continued discussion as to the influence of forests on rainfall, with 
the result that one more popular delusion has been exploded. It 
has long been an accepted doctrine, even in scientific text-books, 
that forests actually increase the amount of rainfall; but exact 
investigation in the States, in Europe, and in India prove that this 
is not the case. As a matter of fact, it is rather the other way. 
Rainfall encourages forests just as it does other vegetation, and 
no doubt helps to prevent evaporation, and so keeps the soil moist 
and feeds springs and streams.” This is certainly a hazy para- 
graph. The author's expectations from text-books seems to be in 
keeping with the notion that readers will be edified by the remark 
that rainfall helps to prevent evaporation, or even in the fact that 
“it keeps the soil moist and feeds springs and streams.” The 
writer will find that the ‘‘doctrine” held by most of those whose 
opinions have received credence is not that forests necessarily 
increase rainfall, but that they act effectively in conserving that 
rainfall, in preventing rapid or immediate discharge into the water- 
courses, decreasing evaporation, and in regulating the discharge 
into rivers. 


Some interesting statistics have been compiled by the 
officials of the Indian Home Department with reference to the 
number of presses, and the various newspapers, periodicals, and 
books published in India. In the year 1885-86—the year dealt 
with in the return—there were 1094 presses worked in India. Of 
these 294 were in the North-West Provinces and Oude, 229 in 
Bengal, 228 in the British territory in Bombay, and 20 in the 
native States, 200 in Madras, 71 in the Punjab, 26 in Burmah, 16 
in the central provinces, 5 in Berar, 4 in Assam, and 1 in Coorg. 
The number of newspapers printed in English during the same 
year was 127, as against 117 in the previous year, and of news- 
papers printed in the vernacular or bi-lingual 277, as against 259 
in 1884-85. The Punjab is not: reckoned in the calculation, as the 
returns do not separate the English and the vernacular papers, but 
give a total of 67 for both. By far the greater number of the 
vernacular newspapers are published in the Bombay Presidency, 
which supports no less than 104, the North-West Provinces and 
Oude coming next with 72, and Bengal next with 54. In Madras 
there are only 29, and in Coorg no newspaper, either in English or 
in the vernacular, is published. The number of periodicals pub- 
lished in India-—excluding the Punjab—was 284, of which 102 
were in English and 182 in the vernacular. In the Punjab there 
were 122 periodicals published during the year. Bombay is again 
at the head of the list of native periodicals with 88, while in 
Madras 40 English periodicals were published, and only 21 in the 
ver 1 The ber of books published in the vernacular was 
much larger than in 1884-85, when it was 6726. In 1885-86 the 
number was 7990, of which Bengal contributed 2414, Bombay 1855, 
the Punjab 1527, the North-West Provinces and Oude 1251, and 
Madras 718. On the other hand, the number of books printed in 
English has decreased—734 as ayainst 770 in the previous year. Of 
these Bengal contributed 317, Madras 154, Bombay 168, the Punjab 
and the North-West Provinces and Oude 39 each, 








MISCELLANEA. 


Mr. STEPHEN BarkKER, one of the directors of Muntz’s 
Metal Company, Birmingham, died on Tuesday in his sixty-eighth 
year, after an illness of ong duration, 


Tue Mutual Steam Heating Company has obtained 
from the Councils of Philadelphia a right to lay steam heating 
pipes through the best portion of that city, over an area about 
four miles long by one and a-half miles wide, 


Messrs. WATERLOW Bros. and Layton have published 
an architect’s, surveyor’s, and auctioneer’s diary and almanack for 
1889, The diary has three days un a page, ana the letterprees has 
been specia!ly compiled to meet the requirements of those for 
whom it is published. 


Tue English military authorities having adopted Pilters’ 
system of baling hay and straw, H.M. War-ottice has entrusted 
Messrs, Samuelson, of Banbury, with a contract for the supply of 
Pilters’ patent a which they are manufacturers in Eng- 
land, The Pilter press has been awarded the gold medalof the Royal 
Agricultural Society, and at the late trials under the auspices of 
the same <r at Nottingham, it secured the £20 prize for 
machines worked by steam power. 


In our impression of the 6th August, 1886, we gave 
drawings and descriptions of the triple-expansion engines of s,s. 
Matabele, built by Messrs. Hall Russeil, of Aberdeen, from speci- 
fications of Messrs. Flannery. On the eighth voyage of the vessel 
she accomplished what we believe to be the longest run on record 
with triple-expansion engines, running for thirty-one and a-half 
days, from Portland, Dorset, to Natal, #700 miles, without a singis 
stoppage. The total revolutions were 2,980,520. 


Tue Northern Millers’ Union, which is intended to buy 
up the whole of the flour mills on or near the north-east coast, is said 
tobe making great progress. Allthe more important firms connected 
with the milling trade have already been arranged with at agreed 
prices, and it is thought that the of the sch is certain, 

rovided only the public are willing to take up the shares, 
hether they will do so or not is as yet problematical. If they 
do, and the new union fairly floats, then every consumer of flour in 
the district will be at their mercy, and must expect to have to pay 
enhanced prices, 


Str THomas Martineau on Monday presided over a 
meeting of the Mill and Forge Wages Board, held to consider 
the men’s application for an advance of 74 per cent, in wages. 
The arguments submitted in support of the application 
principally were that trade is improving, that prices 
are becoming more remunerative, and that labour is becoming 
more and more scarce. It was objected by the employers that the 
works are by no means so brisk as stated, and that contracts are 
being taken by competing districts because of the increase in 
Staffordshire prices ; also that the works are now employed upon 
orders largely placed under the old prices, Mr. B. Hingley, 
M.P., asserted that the advance of 10s. per ton in marked iron is 
to a great extent nominal, 


WE have received a copy of the ninth annual edition 
of ‘Sell’s Dictionary of the World’s Press.” This remarkable 
dictionary of the press contains over fourteen hundred pages, and 
is published at two shillings—a fact hardly to be understood, 
although much of it consists of advertisements. Besides a large 
number of articles cn various subjects, the principal divisions of 
the dictionary are a complete list of London daily, evening, and 
weekly papers ; suburban papers ; English country papers, Irish, 
Scotch, and Welsh papers, arranged in counties; complete 
montbly magazine list ; the whole of the quarterly, half-yearly, 
and annual publications; clergy lists and diocesan calendars ; 
class newspapers ; the various religious newspapers ; list of prin- 
cipal foreign and colonial newspapers in forty-one countries ; his- 
torical sketches of the London press, old advertisements, pictures 
of some newspaper offices, Lonaon and provincial editors, &c. 


A PAPER was read by Admiral Paris at a recent meeting 
of the Paris Academy of Sciences, on ‘‘ M. Zédé’s Submarine Boat, 
the Gymnote.” An account is given of the first trial of this boat, 
recently launched at Toulon, and constructed for the purpose of 
realising the suggestions made by M. Dupuy de Léme on the sub- 
ject of submarine electric navigation. As this is an engine of war- 
fare, the details of its mechanism are suppressed; but it is stated 
that the trial more than realised the expectations of the inventor, 
It works by electricity, with perfect ease, on, or at any desired 
depth below the suriace, obeys the helm in all positions, fully 
attains the hoped-for velocity, and its ventilation and lighting are 
all that can be expected down to a certain depth. Nature thinks 
that by introducing sundry obvious modifications, boats of this 
description may be turned to the best account for the purpose of 
scientitic marine exploration, a very important application no doubt, 
but the research work would in that case have to be carried out by 
untrained observers, and this would lower the remuneration for 
such work. 


A NEw system of canal construction has been designed 
and recently patented by Mr. A. Pickard, of Leeds, the object of 
which is to do away with the necessity for steam or horse power in 
canal traffic. This end is sovght to be attained by the creation of 
a current of water strong enough to carry the boats along from 
point to point. A double canal is proposed, at one end of which is 
a screw, resembling the propeller of a steamship. This screw, 
which is to be worked by steam power, forces the current in one 
direction, and causes it to return in the parallel division of the 
canal. Loss of water is, it is claimed, obviated, and the bed of the 
canal is kept clean, and yet the current is confined to each separate 
level of canal, and when locks intervene another current has to be 
created. In this case, the two currents are worked by the same 
set of machinery. The inventor contemplates the erection of tank 
canals, which could be erected on the surface of the ground, with- 
out excavating, in level country, and carried over valleys on lattice 
girder bridges. Mr. Pickard’s boats are to be supplied with wheels, 
so that they may be taken from the canal and run along a tramway 
to receive their cargoes at a pit bank or any other place not imme- 
diately adjacent to the water-side; but we are not told why it is 
desirable or economical to move the whole of the water in a canal 
instead of moving the boats on it. 





A yew method of treating sewage is the subject of 
experiment in a field close by the river side near Newlay station, 
and is the invention of Messrs. Jagger, Son, and Turley, of East- 
parade, Leeds, who are engaged in demonstrating its value with 
the sewage that comes from Horsforth. Their plan is simply to 
carbonise all the animal and vegetable matter in town refuse, and 
with the resultant charcoal to filter and purify the sewage. It is 
said that there remains a surplus of charcoal sufficient to mix with 
all excreta of a population, thereby not only deodorising it and 
rendering it absolutely innocuous, but converting it into a valuable 
and portable manure. At Horsforth, this carbonisation is done in 
a heap in the open in the most primitive way; but it is proposed 
that it should be done in properly constructed furnaces, Of the 
product, of course, a portion is clinker, which is available for 
mortar, but the main body is ash and charcoal. The filter-beds are 
shallow tanks, the bottoms of which are filled with coarse cinders 
or breeze. On the top of this are successive layers of sifted 
charcoal, the finest on the surface. The head of sewage allowed is 
about 6in., and at Horsforth it is found necessary to rake off the 
skin which forms on the upper surface of the filter-beds about 
twice a week. Two thousand gallons a day is thus being experi- 
mentally treated in a filter-bed of eight square yards in area, and 
it is calculated that one acre of land will be required for each 
20,000 inhabitants. The effluent water obtained at Horsforth is 
clear, and fishes have lived in it for weeks, 
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TO CORRESPONDENTS. 

Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 

LONDON.” 

*,* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and ress of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of Yy communicati 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to wmform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be jorwarded to their desti- 
nation. No notice can be taken of communiations which do not comply 
with these instructions. 

F. B.—Apply to Messrs. Hathorn, Davey, and Co,, Sun Foundry, Leeds. 
C.— You refer, no doubt, to the centrifugal gun—a very old invention, 

E. J. F.—Panama Canat.—See Tue Enoinerr, vol. lriv., pp. 32, 78; 
vol. lriii., pp. 293, 318. 

T. A. (Sheffield).— You can buy the Board of Trade reports from Messrs. 
Eyre and Spottiswoode, 32, Abingdon-street, Westminster. 

J. P. B.—The only mak. rs of slag wool for lagging cylinders and boilers are 
Messrs. Wilsons, Pease and Co., Tees lronworks, Middlesbrough. 

A. J.—(1) When there is anything to say concerning the boat you name we 

shall say it. (2) Messrs. Putnam and Sons, 27, King William-street, 

Strand, 





A. H. M.—You cannot prevent a metal from conducting electricity, but you 
can prevent the current from obtaining access to it by coating the tubes of 
which you speak with shellac varnish. 

J. T. (Cannon-street).— We do not know of any new process for the extrac- 
tion of copper. The limit you name—97 per cent.—is about the same as 
that in the ordinary extraction process, calcining with salt and extracting 
with water alone or containing chloride; the residues from burnt pyrites, 
with 4°19 per cent. of copper, being brought down to 0°15 per cent., or an 
extraction of 96°4 per cent. The question of extiaction is fully treated in 
the last edition of Phillips’ Metallurgy. 

Erratom.—Z/n our last impression, page 15, last column, line 5 from bottom, 
Jor “ No one seeins to be using hooked or curved pipes,” read “* No one seems 
to be using hooped or served pipes.” 





STARCH MAKING MACHINERY. 
(To the Editor of The Engineer.) 

S1r,--We shall be obliged if some of your readers can favour us with 
names of makers of the machirlery and ail plant required in the manu- 
facture of starch. A. D. 

London, January 7th. 


HAND SPINNING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—We shall be obliged if some of your readers can favour us with 
= names of makers of hand spinning machines for cotton, — —. 
ax. . D. 

London, January 7th. 
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ADVERTISEMENTS. 
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charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
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order wn payment, Alternate advertisements will Le inserted with all 
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MEETINGS NEXT WEEE. 


Tue Institution of Civit Enouseers.—Tuesday, January 15th, at 
8 p.m.: Ordinary meeting. Paper to be further discussed :—‘* The Com- 
pound Principle applied to Locomotives,” by Mr. Edgar Worthington, 


B.8c., Assoc. M. Inst. C.E. 

Society or Arts.—Wednesday, January 16th, at 8 pm.: Ordi 
meeting. “The Channel Tunnel,” by Colonel Hozier; Sir Frederic 
Bramwell, F.R.S., will preside. 

Tue Junior Esoingerina Society.—Friday, Janua‘ 
dinner, at 7.30, at the Holborn Restaurant, fessor 
the chair, 


18th, annual 
. C. Unwin in 


METEOROLOGICAL SocieTy.—Wednesday, 16th inst., at 7.15 p.m. Report 
of the Council, election of officers and Council for the ensuing year, and 
oa President—Dr. W. Marcet, F.R.S.—will deliver an address on 
“ ‘ogs.”” 


CHESTERFIELD AND Mip.Lanp Counties InstITUTION OF ENGINEERS.— 
The next general meeting will be held to-morrow—Saturday —at 3 p.m. 
The following papers will be open for discussion :—‘‘ Past and Present 
Methods of Banking Coal at Annesley, with a Brief Lescription of 
Mechanical ry ews adopted to Facilitate the Labour,” by Mr. Joseph 
Timms. “A Wedge for Getting Coal—Cox’s Patent,” by 
Mr. L, Clifford Cox. The following paper will be read or taken as read : 
—‘* Mechanical Ventilation of Collieries, with a Description of a New 
Form of Enclosed Mine Ventilator,” by the Rev. G. M. Capell, B.A., Pem- 
broke College, Oxford. 








DEATH. 
On the 4th January, at his residence, Staunton Harold, Branksome 
r—_ maaan James Muir, C.E., of the New River Company, 
aged 71. 
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THE REIGN OF INDUSTRIAL MONOPOLY. 

One of the most marked features of the trade and 
commerce of 1888 has been the development of the 
system of syndicated trade and manufactures. There is 
an increasing tendency on the part of manufacturers, 
merchants, and financiers to endeavour artificially to 
raise the prices of commodities, and thereby enhance 
their own profits, by securing the monopoly of an article 
that is in every-day request, and fixing a price at which 
it shall be sold that does not necessarily bear any just 
relation either to its cost of production or its intrinsic 
value. There is a not uncommon impression that this 
system, like that of the caucus, and other recent innova- 
tions on the “good old rules and simple plans” of 
England, is a product of American origin. Such, how- 
ever, is not the case. Attempts have been made to 
monopolise and to regulate the prices of commodities 
ever since commerce was followed on anything like a 
large scale, and the old English laws against forestalling 
and regrating were indented to check more clumsy and 
primitive forms of the same evil. In the coal trade of 
the North of England, nearly a century ago, there was a 
general movement both for the restriction of output and 
for the regulation of prices, which was continued success- 
fully for a number of years, until the trade assumed un- 
manageable proportions. At different dates since that 
time the principle of monopoly has been applied in much 
the same way. But it has been reserved for our own 
time, and for the year 1888 in particular, to carry the 
system to the extremest lengths that have yet been 
known. In our own country the syndicate system has 
been successfully applied to the salt trade, and partially 
so to tin, copper, steel rails, tin-plates, forgings, and 
other commodities. It has been suggested for flour, for pot- 
tery, for coal, and other productions. In the United 
States its operations have extended over a much wider 
range. It has been actually worked in connection with 
anthracite coal, petroleum, steel rails, iron ore, whisky, 
agricultural produce of different kinds, and a whole host 
of minor and subsidiary productions. In Brooklyn there 
has also been a syndicate or “trust” of warehouses, the 
object of which is to secure higher and monopoly prices 
for the use of the storage accommodation that is pro- 
vided along the harbours and quays. Germany has been 
inoculated with the same baleful virus, and has regu- 
lated the production and the selling prices of a great 
many commodities that are more or less necessaries of 
life or of industry. 

The first question that we are disposed to ask in refer- 
ence to this movement is, How far can it be carried,and to 
what, and how many commodities can it be, in practice, 
applied ? The second is, Can it be permitted to develop 
to an unlimited extent, or at any rate, to the extent of 
the limits that the inherent circumstances of each 
industry will permit? On the first point it will be 
observed that there isa kind of natural law which inter- 
poses effectual obstacles to the unlimited growth of such 
a system. The success of a monopoly must necessarily 
depend on the extent to which the monopoly can be main- 
tained. There is no difficulty in keeping up a monopoly of 
commodities of which the supply is limited, and practically 
confined to one country. This has been the case with the 
salt syndicate, which owes its success to the fact that the 
available supplies of salt in this country are limited to 
one or two districts, and the ownership to a handful of 
individuals ; while the conditions of its supply in other 
countries excludes effective foreign competition even at 
an enhanced price. A monopoly may also be found suc- 
cessful in cases where the available supplies of a 
commodity, although not confined to one particular 
country, are yet limited to a few well-known sources that 





may be either acquired or controlled. This has accounted 
for the success of the copper syndicate, which has now 
for more than a year held the copper supplies of the 
world at its absolute disposal. It would even be possible 
to monopolise and regulate the —— of an article of 
such general occurrence and abundance as coal, if the coal- 
owners of Great Britain could only agree as to the condi- 
tions of the output and the price; for although most other 
countries have more or less considerable supplies of this 
mineral, none of them produce it at so low a cost as would 
enable them to throw it on the English market to a large 
extent. But in this case, as in the case of other com- 
modities that are produced on a very large scale, and over 
a very wide area, the difficulties inherent to the mainten- 
ance of an agreement by all the parties to it would render 
a combination practically unworkable, and happily, 
therefore, our supplies of cheap fuel are not in any danger 
from the newest enemy to industry. It is, however, 
conceivable that a syndicate may be _ successfully 
established to acquire or control the coal supplies of 
— districts, and as a matter of fact, this is now 

ing proposed, if it has not been actually accomplished, 
in the steam coal trade of South Wales. A much more 
probable combination has been talked of in the iron 
trade. It has been pro to acquire control over 
the existing supplies of hematite iron ore, with a view 
to obtaining better prices for it. Now, the hematite 
iron industry of England is fed with raw material from 
two main sources only—from the mines of Cumberland 
and North-west Lancashire, and from those of Bilbao, 
in the north of Spain. In both districts the mines are 
practically entirely in the hands of a few large firms, and 
if they were to unite in order to demand a certain 
higher price, the pig iron industry would be practically 
powerless, because makers could not obtain supplies of 
any importance elsewhere. In this case, however, it is 
probable that a combination would ouly be short-lived, 
because the effect of artificially raising the price of iron 
by a few shillings per ton would probably be to admit 
large imports from Spain, Luxembourg, Germany, and 
even the United States of America, or to allow these 
countries to acquire command of neutra] markets to the 
great disadvantage, if not the permanent hurt, of English 
trade. Iron ore is, therefore, one of a class of commodi- 
ties which cannot be monopolised, and raised in price 
with impunity, or for a long time, unless, indeed, which 
is very improbable, pig iron makers generally, alike of 
our own and other countries, were to combine. 

Until recently we have been led to believe that another 
—and the most important of all—class of commodities 
was free from danger on this score. The happily uni- 
versal supplies of breadstuffs and food products generally 
has induced the belief that the most cunningly-contrived 
combination in the world would fail to reach them, and 
that here, at least, the law of supply and demand would 
have unrestricted operation. But now we have heard of 
“corners” in wheat in the United States, the greatest of 
all producing centres, and of a ring of millers in our own 
country who aim at controlling the supplies of flour, and 
of raising its price to the extent of 1s. per sack. Neither 
of these movements has been attended with much success, 
as indeed they could hardly be expected to be. Recent 
experience, and especially that of 1888, has shown that 
the agricultural centre of gravity, as regards cereals, may 
be shifted from one country to another with very little 
difficulty, and with no visible disturbance. The establish- 
ment of such a “ring” as would command the wheat 
supplies of the world is among the wildest dreams that 
anyone could indulge in. The least difference of price in 
the United States brings large supplies from Russia or 
India, and vice versd. It is the same with other agricultural 
produce. Supplies are so abundant and so universal, that 
there is no danger that any possible combination of 
capital, cajolery, or astuteness can seriously or for any 
length of time affect the prices of breadstufis. When we 
have said this, however, we have gone a long way in the 
direction of saying all that can be said by way of excep- 
tion to the range within which the Belgian principle of 
“Punion fait la force” may be applied. 

Although up to the present time the trade syndicates 
have enjoyed immunity from legal interference with their 
plans and projects, it is by no means unlikely that 
Nemesis will by-and-bye overtake them. The public press 
of the United States, the United Kingdom, France and 
Germany has almost unanimously condemned the system. 
In each of these countries legislative interference has 
been invoked. The common law, strictly interpreted, 
may even be used against such combinations with success, 
although that has not been done hitherto. The English 
law of conspiracy casts a net which has tolerably wide 
meshes, but when it declares that “all conspiracies 
wrongfully to prejudice a third party are highly criminal,” 
and that “ a conspiracy by indirect means to impoverish a 
man by preventing him from carrying on his trade,” is 
contrary to law, it comes very near denouncing combi- 
nations to raise the price of commodities, and so to require 
the public at large to pay more for articles that are in- 
dispensable to them as consumers, as merchants, as manu- 
facturers, and as users in general. In France, Article 
449 of the Code Napoleon, goes even further, and imposes 
a direct penalty of ieee 500 to 10,000 francs on combina- 
tion to raise the prices of commodities against the public, 
while in the United States the Anthracite Coal Pool and 
other combinations have been the subject of legislative 
investigation, on which statutory declarations are expected 
tofollow. The Attorney-General of New York State has 
sued the North River Sugar Refining Company for the for- 
feiture of its charter,on the ground that its corporate exist- 
ence ceased when it joined the so-called Sugar Trust. The 
Judge of the Supreme Court has given judgment in favour 
of the Attorney-General. Tn order to form a Sugar Trust, 
various refineries reduced themselves to a common basis by 
incorporation, and then conveyed their shares to trustees, 
with absolute power of control. As regards the trustees, 
Judge Barrett decides that this is an assumption of 
corporate power which has no warrant in law. As regards 
the composite refineries, such action is held to be an 
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abandonment of the corporate franchise, and accordingly 
its dissolution is ordered. 


MECHANICAL INSTINCT. 


Proressor Kernot’s letter, which will be found on 
another page, manifests either obtuseness or perversity. 
He will have it that we hold views concerning mechanical 
instinct which we have never wittingly advanced, and he 
has persuaded himself that these views are mischievous, 
and ought to be refuted. We might content ourselves 
with the bare publication of Professor Kernot’s letter, 
without troubling ourselves further to explain the nature 
of our opinions on the questions he raises. But the entire 
subject in all its bearings is so important, that there is 
not the least danger, at present at least, that too much 
may be said about it. The thesis we have advanced is 
simply that some men possess in a very large degree that 
mental quality which, for want of a better word, we 
have termed mechanical instinct. This power enables 
its possessor to see and to feel what is right in construc- 
tion. We have never, as Professor Kernot supposes, 
asserted either that the power cannot be cultivated or 
developed by education, or that it can in all cases, and 
under all circumstances, serve as a_ substitute for 
mathematical investigation. It will be seen, furthermore, 
that Professor Kernot’s strictures apply in only a limited 
sense to mechanical engineering. The only examples he 
has been able to adduce of the inutility of mechanical 
instinct refer to the designing of bridges. No engineer 
in his senses would assert that the instinct of an engineer 
would enable him to design such structures, let us say, 
as the Forth Bridge or the roof of St. Pancras Station. 
Elaborate calculation is indispensable in such cases; 
but even here instinct plays an important part in 
deciding which of several independent designs may, on 
the whole, be the most likely to prove satisfactory in the 
end. 

The use of mechanical instinct has recently been the 
subject of a thoughtful paper on “The Education of 
Intuition in Machine Designing,” read by Mr. John T. 
Hawkins, of Taunton, Mass., before the American Society 
of Engineers. This paper is so good, and so much to the 
point, that we propose to publish it in an early impres- 
sion. Mr. Hawkins says, “I take it that the faculty in 
man which may perhaps be defined as mechanical intuition, 
is as much dependent upon education for its full develop- 
ment as a natural tendency to be musical, or an innate 
talent for painting, or any of the fine arts.” This is pre- 
cisely the position we take. But we add,as explicitly as pos- 
sible, that noamountof educationcanimpartthefaculty,any 
more than the most elaborate training will make a great 
poet or a great painter. So far we imagine that there is 
really very little difference between the opinions we hold 
and those of Professor Kernot; but we more than suspect 
that there is a great difference between the value attached 
to mechanical instinct by our correspondent and by our- 
selves. It is impossible to read his letter without seeing 
that he holds mechanical instinct to be answerable for 
crowds of mistakes and blunders, although all his infor- 
mation on the subject seems to be based on the existence 
of a few bridges which he holds to be faulty in design, 
although it appears that they have answered their in- 
tended purpose for years. Professor Kernot would have 
everything made the subject of a mathematical investiga- 
tion. We assert that whole hosts of problems turn up 
for the mechanical engineer, which can be solved by any 
man possessing mechanical instinct properly trained, 
without any calculation whatever, or at the most by the 
aid of the simplest arithmetic. Under such circumstances 
calculation is a mere waste of time. To quote Mr. 
Hawkins once more, “If it be accepted that every con- 
ceivable problem of machine construction may be solved 
mathematically, in the vast majority of cases it would 
be the sheerest waste of time and money to attempt it, 
and, in this age of close competition and struggle for 
cheapening every production, it is one of the very first con- 
siderations that a designer does not waste his time over 
analytical computations when the object may be attained 
in a more direct and simple manner; and perhaps there is 
no aspect of the question which applies itself more 
forcibly to the manufacturer or manager than that the ten- 
dency with our technical graduates, upon entering the 
practice of their profession, to be too expensive, one of 
them rarely being able to compete in this respect with a 
young man who has had his mechanical aptitude or intui- 
tions more thoroughly trained, though not in possession 
of a tithe of the higher education with which the college 
student has been favoured.” Mr. W. T. Barnard, a man 
of much experience in American railway management, in 
a recent work on “ Technical Education,” referring to the 
tendency to ignore practical subjects, says, “That this 
tendency is a very grave danger in technological schools 
generally, is very apparent from a study of those in 
England, where most of the institutions established 
purely and simply for technical instruction are already 
drifting into devotion for the higher mathematics. 
to the exclusion of drawing, applied science, and 
mechanical teachings.” We have quoted thus exten- 
sively, to convince Professor Kernot that the opinions we 
hold are held largely by engineers, not only in this 
country but in the United States. The truth is, that 
Professor Kernot, and we ourselves, may be taken as 
representing two different schools of thought. Werepresent 
the opinions of engineers who make their living by con- 
structing and selling machines, or the skill and informa- 
tion, and talent which they can exert in the design and 
formation of railways, roads, bridges, or water-works. 
Professor Kernot represents a class who make their living 
in a totally different way, namely, by teaching. We do 
not wish to imply that the one pursuit is less honourable or 
valuable than the other; but it is unfortunately a necessary 
consequence of the difference between the two pursuits 
that misunderstandings will arise, and that the professor 
loses touch with the engineer. The mechanical engineer 
has to think of hundreds of things which never cross the 
brain of the professor. Questions meet the former, every 





working day of his life, many of which must be solved by 
mechanical instinct or not at all; while others can be 
better solved and more quickly and more cheaply by its aid 
than by anything else. The deplorable feature of the 
whole matter is that years of valuable time are wasted 
in technical colleges in learning that which is of no use, 
while that which is of use is wholly neglected. We have 
nothing to say against the principle involved in the teach- 
ing of engineering in colleges; but any engineer in prac- 
tice knows that the instruction given in such colleges, 
however good it may be of its kind, is not the kind that 
is wanted. The exceptions—for there are exceptions—are 
enforced by those cases in which the teacher is an engi- 
neer first and a professor afterwards. 

We have never supposed that Professor Kernot holds 
what he rightly terms “a ridiculous idea,” that education 
is everything and natural powers nothing. He may 
make his mind easy on that point. His definition of 
genius is pretty, not new, and not true. It is quite un- 
necessary, however, to drag genius into the present con- 
troversy. We are not dealing with men of genius at all, 
but simply with hard working, well trained engineers, who, 
without any particular brilliancy, are able to tell almost 
by looking at it whether a given part of a machine is 
right or wrong. Professor Kernot is willing, it will be 
seen to admit that enough is known about marine engines 
to render unnecessary elaborate mathematical investiga- 
tions to determine the proportion of parts. We assert that 
nothing but mechanical instinct will enable a man to 
deduce from one type of marine engine the proper pro- 
— for another type; or to say, if his experience has 
ain with the construction of engines of a given power, 
what is suitable for engines of greater size. Under such 
circumstances the man who lacks mechanical instinct will 
be driven to calculations, and the chances are ten to one 
that he will make a fearful mistake. We have one such 
instance in our memory now, where the design and con- 
struction of certain very large marine engines were 
entrusted to a man of considerable reputation. These 
engines were designed with very great care, and propor- 
tions were calculated elaborately. The result was simply 
a tremendous failure. This happened some years ago; 
nor is it isolated. Numbers of our readers will call to 
mind, many of them with bitter feelings, cases of loss and 
failure, and disappointment resulting simply because 
engineers, apparently well trained, experieuced, competent 
men, failed to produce the precise results expected in the 
precise way wanted, because they lacked mechanical 
instinct. 

In conclusion we may point out that, on his own show- 
ing, Professor Kernot does not himself possess mechanical 
instinct. This fact renders his opinions concerning its value 
of the less importance. As to the assertion in his concluding 
paragraph, to the effect that engineers constantly make 
mistakes, we beg to differ from him. To err is human, 
but we have only to look around us, bearing in mind the 
enormous volume of work done by English engineers all 
over the world, to find evidence that the mistakes made 
are few and far between. They are but spots on a sun. 


THE RIBBLE NAVIGATION SCHEME, 


Tue Corporation of Preston, unabashed by the censure 
passed upon them by the House of Lords’ Committee last 
session, and undeterred by the severe castigation admin- 
istered by the House of Commons’ Committee, have re- 
solved to return to Parliament this year with their 
Ribble Navigation Scheme upon precisely the old lines. 
Their opponents are equally determined to renew their 
opposition, and thus, through the obduracy of the Cor- 
poration—that is to say, the majority—we are likely to 
witness another unedifying and unjustifiable contest. 
The Corporation appear to think that because both the 
Committees passed their Bill they are relieved of all condi- 
tions ; but such a view is erroneous. We need not again 
discnss the history of this extraordinary matter in detail, 
but it will be useful to briefly recall its latest aspect as it 
left Parliament, together with its most recent phase, 
and the alternative by the adoption of which the pro- 
muters might meet all difficulties and objections. The 
original Act (of 1883) authorised the construction, by 
various alterations of the Ribble, of a deep waterway 
from Preston to the Irish Sea; and for this purpose the 
Corporation were empowered to expend something over 
£600,000—that being the extent of their borrowing 
powers. Part of this was to go for the construction 
of docks upon a scale suited to the large vessels ex- 
pected ; and the promoters proceeded so vigorously that 
in 1885 the Prince of Wales laid the foundation stone of 
the great Albert Dock, and in equally quick time a forty- 
acre dock and a three-quarter-acre dock were brought 
into existence. Simultaneously progress was made with 
the deep-water channel portion of the work, but, follow- 
ing wrong advice, they selected a bad design, with the 
result that, despite all the dredging and other operations, 
the much-vaunted deep channel could not be formed, and 
the town is now in the singular position of possessing 
fine docks, fairly well adapted for their intended pur- 
pose, but which are so far—and are likely to remain— 
absolutely inaccessible for large craft, owing to a practi- 
cally im ble stretch of sand banks several miles 
in width. Nevertheless, and in spite of the fact that they 
had exhausted their borrowing powers, the Corporation 
persisted in continuing the work until they had expended 
over three-quarters of a million—all to no purpose. 
Having exceeded their powers, and thus contravened the 
statutes, they decided to come again to Parliament last 
year for further borrowing powers, and an indemnity for 
their past action. In the meanwhile an influential section 
of the inhabitants formed themselves into a “Party of 
Caution,” and endeavoured to get some control over the 
proceedings of the Corporation. The new proposal was to 
raise a further sum of half a million, thus increasing to 
over a million sterling the amount which originally was 
declared to be ample. The Party of Caution strove to induce 
the Corporation to limit the new application to £150,000, 
but without avail. Their action, however, did induce the 





Compenttion to engage Mr. James Abernethy, as an inde- 
pendent engineer, to examine and report upon the works 
already executed. The rejection of the proposal to ask 
for pe £150,000 confirmed and strengthened the oppo- 
sition in their action, and ultimately led to a widespread 
agitation and an exposure of the mismanagement that had 
taken place. Before Mr. Abernethy’s report was made, 
the new Bill came before the House of Lords; but when 
it was presented, it was found to be strongly condemnator 
of nee of the original scheme and of some of the wor 
executed. The Lords’ Committee did not see the report 
at all, for it was not ready; but on the merits of the 
question as it then stood, they came to a decision which 
might well have caused the promoters to pause before 

oing any further. Bearivg in mind what had been 

one, and that to arbitrarily stop works that had been 
contracted for and begun would do harm and cause 
great waste of money, the Committee decided to grant 
powers to borrow, uot the £500,000 asked for, but 
£240,000 only, deeming that amount sufficient to enable 
the Corporation to meet the liabilities they had incurred, 
Furthermore, they described the action of the Corporation 
in exceeding their powers, and in their coming for an 
indemnity and further powers, as «ltra vires, and “ quite 
unprecedented.” 

In face of this double-barrelled rebuke, the Corporation 
went on to the House of Commons, even though they then 
had to answer Mr. Abernethy’s report, which was distinctly 
adverse to them on the most material points. It is im- 
portant to note here that during the investigation the 
Commons’ Committee plainly intimated that they 
would attach great weight to Mr. Abernethy’s opinion, 
and that Mr. Littler on behalf of the petitioners, said : 
“Tdo not hesitate to say that I accept at once whatever 
he may say. We have appealed to Cwsar, and we accept 
Cesar, whatever he may say.” It is also worth observing, 
on the other hand, that the Town Clerk, when under 
examination, expressed the view that the report went be- 
yond what was contemplated, and that the Corporation 
were not bound by it. The result of this inquiry was 
more disastrous to the Corporation than was that of the 
Lords’ Committee inquiry. The Commons’ Committee de- 
clared that “the conduct of the Corporation in exceeding 
their legal powers should be severely censured,and thatthe 
opposition of the ratepayers had been fully justified. 
They further decided to only grant the Corpora- 
tion altogether £71,000, to enable them to carry out 
certain essential operations for one year, which would 
give them time to consider their position, so that they 
might come to Parliament again next year witha full 
and modified scheme.” Thus modified, the Bill was 
passed. The lesson was, however, lost upon the Cor- 
poration, for after a vigorous renewal of the struggle 
in Preston, they—that is, the majority of the Corpora- 
tion—have now resolved to promote a new Bill, to which 
all the old objections apply as strongly as ever. The 
amount which the Bill asks power to raise is, it is true, 
only £366,000, instead of the £500,000 asked for last year 
—but plus the £71,000 granted—but the Bill is by the 
admission of its authors on “ identically the same lines” 
as the lines of the Bill of 1888, excepting certain altera- 
tions as to equipment suggested by Mr. Abernethy. 
The Corporation have, therefore, ignored the advice of Mr. 
Abernethy and the recommendations of the Commons’ 
Committee, and will reappear with their original impractic- 
able scheme. Last session Parliament virtually dealt only 
with the question of granting further money-raising 
powers ; this year Parliament will have to deal not only 
with the same point, but with the merits of the project to 
complete which the money is required. The latter issue is 
simple, but serious and vital, and Parliament has asked for 
a “full and complete scheme.” The issue turns upon 
the choice of a course for the deep-water channel. The 
design of the Corporation upon which they have hitherto 
proceeded, practically in vain, is to form a wide and 
deep water-way from Lytham to the Irish Sea, by 
dredging and erecting training walls. By an Act in 1853, 
a similar project was authorised for Prestov, and it was 
carried out well enough down the Ribble as far as 
Lytham. But the effect of that work was to cause the 
previously-existing channel from Lytham to the sea to silt 
up,and to leave nothing but avast stretchof shifting sands. 
Through these sands, by way of what is called the “Gut 
Channel,” the Corporation have endeavoured to cut their 
new water-way; but the nature of these sands 
is such that all the dredging up to now has been futile 
for practical purposes. Upon this scheme Mr. Aber- 
nethy reported, first, that although the training walls 
and dredging operations, completed and in progress, “ will 
no doubt, with further extensions, insure a navigable 
channel as far as Lytham, they will have no appreciable 
effect bevond that point;” and further, that any attempt 
to form a navigable channel in the direction of the “Gut 
Channel” would take much longer time and a great 
deal more money than an alternative which he proposes, 
and “ with uncertain results as to its future maintenance.” 
He “cannot recommend any attempts to be made to form 
a navigable channel in the direction of the existing so- 
called Gut Channel,” and he suggests as a practicable, 
safe, and economical alternative the construction of a 
navigable channel through the existing North Channel, 
which follows the shore below Lytham more closely, and 
is, he says, well protected against the action of the sea. 
Mr. Abernethy’s suggestion has been taken up by the 
Party of Caution, but without success; but there is 
another plan which has been before the ratepayers for 
some time, and has received considerable support. 

Mr. C. H. Roberts, C.E., of Preston, proposes a totally 
different scheme, and although the Corporation party have 
systematically boycotted him, he has gained a substantial 
following in other directions, and in Preston his design is 
held to bear the impress of simplicity and feasibility. Dis- 
carding equally theCorporation’s “GutChannel” route and 
Mr. Abernethy’s “ North Channel” proposal, Mr. Roberts 
crosses to the south side of the river Ribble for the shi 
canal he has designed. Having shut out a diversion whic 
has been made at Preston, and so restored the river to its 
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natural course—the diversion being itself added to the 
dock space—he would then carry his canal in a straight 
line direct to Southport, and thence, almost without any 
deviation in the line, into the deep sea. He claims that 
this canal could be driven through favourable land, and 
would be protected by sea walls already existing—an un- 
doubtedly important consideration; and that the drainage 
of the intervening lands would be thereby materially 
improved, the intention being to keep the surface of the 
canal, as far as possible, on a level with that of the 
adjacent land. On the way, about one-third of the 
distance, a valuable junction could be made with the 
existing inland canal navigation. At a point somewhat 
nearer Southport the river Douglas would be met; but 
this could be diverted, and by a slight detour southwards 
carried round to the end of the canal. A short distance 
from Southport pier the proposed canal proper would 
terminate, and there Mr. Roberts would construct double 
lock gates, in order to maintain the required level and to 
admit ships of the greatest draught at all times. Beyond 
that point there is a depth of 60ft. of water, and a fair- 
way, free from shifting sands or other obstacles, to the 
Irish Sea, The canal would be ten miles long, 150ft. 
wide at the top, and 75ft. wide at the bottom. The course 
through which it would be cut is perfectly level; there 
would be a required ; there would be no railways 
or highways to be crossed, and owing to its character, 
the land could be easily worked. Mr. Roberts’ esti- 
mate of the cost of the whole work is £500,000, and 
he maintains that the whole undertaking could be com- 
pleted in eighteen months. Such is in brief outline the 
third of the three schemes before the people of Preston 
for making their town a seaport. With respect to the 
Gut Channel scheme, Mr. Roberts is supported by Mr. 
Abernethy in his contention that it cannot be carried 
out. Mr. Abernethy’s proposal he also pronounces im- 
practicable, and it has been rejected by the Town Council. 
Au examination of the arguments advanced in support of 
the several projects seems so far at present in favour of 
Mr. Roberts’ canal; and although the Corporation have 
declined to consider it, they may yet be obliged to give it 
their attention. Certainly the ignoring of the proposal 
will not be to their advantage when they have to explain 
to Parliament how it is that they have brought forward 
a Bill on the same lines as their last measure, after having 
been directed to come back—if they came at all—with a 
“full and complete scheme.” 





SHIPBUILDERS WAGES IN THE NORTH. 


THE claim for a further advance of wages in the shipbuilding 
ports of the North-east Coast is one which seems likely to lead to 
some difficulty. Since the revival in the shipbuilding trade 
began, there has been the concession of one advance to the 
workmen in the trade, and there is now a demand for a further 
advance, and that to the very great extent of 124 per cent.; and 
this although there has been, as is well known, contracting to a 
very large amount. The representatives of the workmen, too, 
have developed a novel mode of preferring their request. They 
have sent the claim for an advance to one part of the district 
earlier than to the other, and thus they attempt to put the 
shipbuilders of one district or one part of the district in the 
front of the fight, with the hope of minimising the risk of a 
stoppage of labour. It remains to be seen if this method will 
be successful, but it is certain that it is irritating to the em- 
ployers, and not likely to lead to a settlement. But the 
position of the shipbuilding industry at the present time is 
rather remarkable ; and it is significant that there is at last a 
check to the increase in ‘the number of vessels for which 
preparation is being made. At the end of 1888 there 
were, officially stated, fewer vessels thus in course of preparation 
than there were at the end of the preceding three months, and 
it may be that the fall in the rate of freights, and the extra- 
ordinary activity which has been known in construction for fifteen 
months, are at last taking effect in the freight market,and making 
shipowners much less disposed to give out orders for new steamers 
than they have been for more than a year. On the other hand, 
it is certain that there is a very large number of ships in 
course of construction at the various shipyards on the North- 
east Coast, and the largeness of the number thus building gives 
the workmen some advantage; for though they have been con- 
tracted for at lower rates than are now ruling, yet it is certain 
that they will have to be completed, and that even if the ship- 
building workmen are strong enough to exact some advance in 
wages. But the higher rate of wages, the higher cost of 
material, and the advance iu the price of coal, is making the 
cost of steamers advance with a rapidity that is checking orders, 
and that will in time hurt the industry. For some months, 
for more than a year, the operatives have had very full employ- 
ment, and that at rates which have allowed their earnings 
to be considerably in advance of those of two years ago, It 
is not wise policy to force on advances in the rate of wages so 
rapidly, when there is still a number of shipbuilding yards idle, 
and when the work in the private shipyards for the nation is 
less than it was, The enforcing of the claim in full must be 
considered to be impossible just now, and the attempt to gain 
more than a portion of it would be very unwise. 


THE CONTROL OF ESTUARIES. 


Ix anticipation of the next session and in view of a Bill to be 
promoted by the Mersey Dock and Harbour Board for increased 
powers over the Mersey, attention is drawn to the subject of 
the control and management of rivers and their estuaries. The 
construction of the Manchester Ship Canal has led a Runcorn 
shipowner to raise the question, with of course special if not sole 
reference to the Mersey ; but the arguments that apply to this 
river would equally bear upon other navigable tidal waters. 
The first point is that the estuary of the Mersey does not belong 
exclusively to Liverpool, but the autocratic Dock Board, who so 
strenuously resisted the canal, appear to think it does, At all 
events, this shipowner states they are going to Parliament for, 
inter alia, power to exercise further control over the estuary— 
probably because, having been defeated over the canal, they now 
desire to have a strong hand in its regulation. This power, if 
granted, would of course have to do mainly with conservancy 
and pilotage dues, and although no doubt Liverpool must have 
a share in such matters, it is hardly entitled to predominance 
now that the higher portions of the river are to take part in the 
large shipping which Liverpool has hitherto monopolised ; and 
not only will the shipowners and others on the estuary be inter- 
ested, but Manchester and Salford and every place along the 





canal will be distinctly concerned in the control of the river, 
It is therefore urged that the future controlling body ought to 
be more representative of all the many and varied interests than 
the Dock Board can possibly be ; and that steps should be taken 
in connection with the projected Bill to bring this about. 
There already exists an Upper Mersey Commissioners’ Board, 
and there is also a Government Conservator at Liverpool, but in 
regard to such an important development as is now being worked 
out on the Mersey, it seems highly desirable, and even essential, 
that there should be only one administrative authority from the 
bar to Manchester, Otherwise there is likely to be much con- 
flict and confusion, almost inevitably causing serious prejudice 
to the interests of those using the river and the canal. This 
body would have to be thoroughly representative of all the par- 
ties concerned—-the Admiralty, the Dock Board, the shipowners 
and the mannfacturers in Manchester, Salford, and other towns 
served by the canal. To effect this large legislative measures 
would probably be required, but the subject is a large one, and 
the new conditions necessitate the change. At present the 
Mersey only is involved in this question, but other and similar 
developments of our great rivers are in contemplation, and in 
their interest as well as in that of the Mersey it will be well to 
have the problem grappled with in good time. 


RAILWAY CARRIAGE DOORS, 


SoMETHING should certainly be done to render the hinge end of 
railway carriage doors, especially in the third-class compartments, 
less unsafe than they are at present. The danger of the handle 
ends of the dvors is obvious, and carefully guarded against by 
even the most heedless, but the hinged ends form so many 
insidious traps for the unwary. Scarcely a day passes without 
the infliction of serious injury on some unfortunate and per- 
chance thoughtless passenger, whose hand happens to be in the 
wrong place when the door is closed. Zxperientia docet, and 
without doubt the person who has had the misfortune to have 
several of his fingers smashed by the ruthless slamming of a 
heavy door, or even anyone who has witnessed such an accident, 
will be careful in future to guard against so painful an experi- 
ence, But it is manifestly out of all keeping with railway 
carriage improvement in other respects that a mere inadvertence 
should expose travellers, whether children or adults, to such 
grievous hurt as results from the trapping of any part of the 
hand between the jamb and hinge end of an ordinary compart- 
ment door. Under present conditions a considerable space is 
left between the jamb or side-post and the door when the latter 
is open, or partially open, into which there is nothing whatever 
to prevent incautious members from being placed, to their 
severe detriment when the door is shut. It is, of course, quite 
practicable to hang the doors in such a way that no space would 
be exposed inside, whether closed or open. But this would in- 
volve a complete departure from the present method of hinging, 
which has so many advantages that the adoption of any other 
system is, in the meantime, very unlikely. We, believe, 
however, that these accidents could be entirely prevented 
by the simple expedient in use on the Metropolitan Railway, 
of fixing a guard-plate to the inside of the hinge jamb, 
lying parallel with the inside of the door when closed, and 
covering the dangerous space when open. This plate would 
not require to project into the doorway, beyond the line 
of the inside of the door when open, so that practically the 
passage width would not be reduced ; and if the plate were so 
shaped that a space of about three-quarters of an inch remained 
between it and the closed door, trapping of fingers would be 
impossible. The present perpetual annoyance caused by catch- 
ing of garments, &c., would also be greatly mitigated, and the 
compartments rendered less draughty. The guards would not 
interfere perceptibly with the seat accommodation, and could be 
made as ornamental as desired, or covered with cloth or leather 
to match the lining of the carriage. We commend the example 
of the Metropolitan Company to all railway companies desirous 
of increasing the safety and comfort of their passengers. 


SPANISH EXPERIMENTS WITH TORPEDO BOATS, 


WE have received a report in French of operations carried out 
by nine Spanish torpedo boats and one torpedo catcher during the 
months of April, May, and June, 1888, by Don D. Segis- 
mundo Bermejo, the Director of the Spanish Torpedo School, 
working from Cartagena as a starting point, and running to 
Alicante and elsewhere. The boats were worked in groups of 
three, and were tried as to speed, powers of manccuvring, turn- 
ing, &c. Also experiments were made as to the behaviour and 
powers of torpedo boats in night sorties, and the use of electric 
search lights, when it was found that while these lights discover 
some objects on shore, they are worse than useless against ships 
and boats when used from torpedo boats, generally forming 
nothing more than a luminous hazy beam, and betraying the 
position of the torpedo boat herself. Target practice of several 
kinds was carried out when target and boat were stationary, and 
when one or both were moving. Also the effect of steel pro- 
jectiles from quick-fire guns was tested on the hull and boiler of 
a torpedo boat, and the measure of protection afforded by fuel 
and the flow of water admitted by the leak, due to perforation 
of boat, was estimated when stationary and when moving. 
These trials, which appear to have been carried out ina business- 
like way, are chiefly interesting to those who are practically con- 
cerned in torpedo work. The Revista-General de Marina for 
November last contains the report of these experiments in 
Spanish, 
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Geology: Chemical, Physical and Stratigraphical. By JosEPH 
Prestwich, M.A., F.R.S. Vol. II. Royal 8vo., pp. 606. 
Oxford : At the Clarendon Press, 1888. 

Axovut two years since we had the opportunity of notic- 

ing, in some detail, the first volume of Professor Prest- 

wich’s treatise on geology, and on the present occasion 
we have to congratulate him on the completion of his 
great work. The second volume, which more than equals 
its predecessor both as regards size and illustration, is 
devoted essentially to geological history, the results of 
the physical principles and methods of action involved in 
the production of rock masses being exhibited in a 
description of the sequence of stratitied formations, not 
merely in the United Kingdom, but also on the Conti- 
nent of Europe, and in America, India and Australia ; in 
fact, wherever systematic geological research has been 
extended, either by organised State institutions or by the 
efforts of societies and individual workers, The labour 
involved in the preparation of the work must have been 
very great, owing to the large and ever increasing mass 
of geological literature in the form of maps and of syste- 
matic menoirs issued by different Governments, and the 








transactions of the more important geological societies, 
which have been thoroughly searched in order to obtain 
the comprehensive view of the subject which Professor 
Poa has here achieved. The scheme of the work 
is essentially chronological, a special chapter being de- 
voted to each of the great groups of strata, commencing 
with the oldest; while, in the case of the more important 
strata, a second is devoted to a comparison of the British 
section, with their foreign equivalents. The classification 
adopted is mainly that followed by the Geological Sur- 
vey, the Cambrian strata being enlarged by the addition 
of part of the Lower Silurian of Sir Roderick Murchi- 
son (the Lingula Flags), but not taking in all that is 
claimed by Professor Sedgewick’s grouping. Mr. Lap- 
worth’s new name—Ordovician for Lower Silurian—is 
noticed in a footnote, but not otherwise adopted. For 
the oldest strata (Pre-Cambrian, Laurentian, &c.) Dana’s 
general term, Archean, is used. The carboniferous strata, 
although treated in considerable detail, suffer a little 
from the information being too much condensed in parts. 
This is particularly the case in the account of the geo- 
graphical distribution of the coal fields of the world, 
which is squeezed into about six pages—far too small a 
space to do the subject justice, and in consequence some 
of the coal basins of Eastern and Southern Europe re- 
ceive rather scant measure. This is particularly the case 
with the important basins of Silesia, which appear from 
the description to be confined to a few square miles, 
while in reality one of them extends through parts of 
the three empires of Austria, Prussia, and Russia—i.e., 
from Moravia into Russian Poland. In the description 
of the Permian strata the deep boring (4172ft.) at 
Sperenberg is called an artesian boring, as though it had 
been a trial for water that had failed. This is incorrect, 
as it was put down entirely for subterranean research, 
forming part of a scheme of underground exploration, 
covering the whole of the North German plain, from the 
Elbe to the Russian frontier, and from the highlands of 
Silesia and Saxony to the shores of the Baltic, that 
has been carried on by the Prussian Government for 
more than twenty years, and in one of these borings 
a depth of nearly 6000ft. has been reached. The 
descriptions of the newer groups of strata—secondary, 
tertiary, and quaternary—are, as might be expected from 
the known direction of the author’s life, long researches, 
of great fulness and excellence ; but even here we should 
have liked to have had a larger notice of the coals of the 
world newer than those of the coal measures. The chap- 
ter on the glacial period contains some bold and original 
speculations on the duration of the period of universal 
glaciation in post-tertiary times, which the author con- 
siders may be brought into a compass of 15,000—25,000 
years, instead of the 160,000 years proposed by Dr. 
Croll. The chief basis of the author’s argument is the 
much greater mobility of the Greenland continental ice 
than that of Alpine glaciers, and he considers, no doubt 
rightly, that the correct measure of the motion of the 
Northern ice sheet is more likely to be found in the 
former than in the latter region. The final chapters deal 
with the condition of the earth’s crust, which the author 
considers to be in a condition of maximum stability as a 
consequence of the refrigeration due to the glacial period, 
and with the nebular hypothesis, and with other matters 
referring to the cosmical relations of the earth. ‘The 
work is admirably illustrated, both by woodcuts ana 
lithographic plates of fossils. The latter especially are 
a welcome addition, as nothing as good has appeared in a 
popular text book since the publication of the late 
Mr. J. W. Lowry’s charts of fossils. Unfortunately, 
however, they are most unskilfully inserted, being cob- 
bled together in bundles, with coarse thread, and stuck 
in in a manner that is not creditable to the Oxford Uni- 
versity binding house. It is something, however, to be 
saved the crowning indignity of wire. The large 
coloured geological map of Europe, forming the frontis- 
piece, has been executed by Messrs. W. and A. K. John- 
ston, of Edinburgh. It is mounted on linen, a most ex- 
cellent innovation on the ordinary practice, and will be 
of great value for general reference to purchase it in this 
form. In conclusion, we have to thank Professor Prest- 
wich for this valuable addition to geological literature, 
which so worthily marks the close of his period of public 
teaching in the University of Oxford, and to hope that 
he may for a long time to come be able to continue the 
more speculative researches that have marked his later 
period of scientific activity. 


A Trip Round the World, 1887—8& By W. S. Carne, M.P. 
Geo. Routledge and Sons, London, and New York. 


Tuis volume consists, as the author tells us in his pre- 
face, of a reprint of letters addressed to the Barrow 
News, the leading newspaper of the constituency repre- 
sented by Mr. Caine in Parliament, and forms a very 
pleasant, readable book, full of bright and graphic 
descriptions of the different places and people Mr. Caine 
visited, during a six months’ absence from home ; and in 
these days, when everybody travels and everybody 
records his impressions, this is saying a good deal. The 
title of the book seems rather ambitious, for though Mr. 
Caine certainly started one way round the globe, and 
came back the other, his wanderings scarcely con-tituted 
a trip round the world in the proper sense of the term, 
for, after a full and very interesting account of Canada, 
British Columbia, and Japan, the book deals somewhat 
scantily in its remaining pages with China and India. 
But Mr. Caine explains that his time for the latter 
countries was much curtailed by pressure put on 
him by London and St. Stephen’s, and as he in- 
tends spending another winter in India, he may 
perhaps have some obiter dicta to record about 
that interesting country. Amongst the triumphs of en- 
gineering skill which most attracted Mr. Caine’s notice 
and admiration he mentions the magnificent cantilever 
bridge by which the Canadian Pacific Railway crosses 
the St. Lawrence, at the head of the Lachine Rapids, 
which is built on the same lines and plan as the Tay 
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U.S. CAST STEEL RIFLED GUN. 














TEST OF A U.S. CAST STEEL BREECH-LOADING 
RIFLED GUN. 


As the interest of American steel manufacturers, as well as that 
of the public generally, has been excited by the recent test of the 
first Bessemer cast steel rifle cannon at Annapolis, a detailed de- 
scription of the gun and its trial may be of value to our readers. 

The gun was of Bessemer steel, cast solid in one piece by the 
Steel Casting Company, of Pittsburg. The casting took place, 
January 11th, 1888, and after the outside had been turned down 
and the bore rough finished by this firm, the gun was final] 
chambered, fine bored, and rifled. at the Washington Navy Yard, 
where the breech block and elevating band were also fitted. The 
rifling and chamber reaming were beautifully done, and reflect 
credit on the Government workmen at tbe Washington Yard. 
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Bange system. 
screw breech plug and the bore of the gun is prevented by a plastic 
packing ring of asbestos and tallow held in an annular case of 
canvas, 
ring and makes a tight joint. 
chamber was made to assimilate as néarly as possible to the 


In this, the leak of gas through the junction of the 


The pressure of gasin the gun on firing expands the 
The interior profile of the bore and 


standard built up naval gun of the Bureau of Ordnance design. Its 
principal dimensions were :—Weight, 10,5101b.; length, 193-5in. ; 
diameter across breech, 21°78in.; diameter of bore (across lands) 
Gin. ; diameter of chamber, 7°50in.; capacity, 1400 cubic inches; 
twist of rifling from 1 turnin 180 to 1 turn in 30 calibres ; weight 
of projectile, 100 1b.; weight of powder charge—full—48} lb. 

e projectile was the common cast iron shell 2lin. long, 6in. 
in diameter, with ogival head and rotation band of copper. is 


; band has a slightly greater diameter than the bore of the gun, so 
According to ordnance nomenclature, the piece is known as a 6in. | 
breech-loading rifle, with breech closure on the slotted screw | 
system, and obturation—-gas checking—modified from the De | 


that the gas pressure, when the gun is fired, forces the soft metal 
into the grooves of the rifling, and thus gives rotation to the 
projectile, 


‘| gun that has been tested at the 


The powder used was manufactured by Messrs. Du Pont, and is 
known as brown prismatic or cocoa powder, from its colour. Every 
grain has the form of a right prism with a hexagonal base and a 
jin. hole in the axis, the object of the hole being to allow ignition 
in the centre, and thus cause the grain to burn with an increasing 
surface for combustion. The height of a grain is lin., and there 
are about ten grains to the pound. It is the same kind of powder 
that is used in the regular service guns, and the charge was the 
same as is fired in the built-up 6in. guns of the navy. From pre- 
vious records of firing with this powder, this charge of 48} 1b. could 
be depended on to givea muzzle velocity to the projectile of 2000ft. 
per second, with a pressure on the walls of the gun of about fifteen 
tons to the square inch. oe! 

Preparatory to the test, the gun was mounted on a carriage in 
which the energy of recoil was absorbed by the resistance offered by 
water in being / dado through a small orifice, while after recoil the 
gun was run out quickly automatically by compressed air in two small 
reservoirsinrear. The carriage worked admirably during the trial. 

To prevent accident to spectators and guns lying near by on the 
battery platform, a house of heavy timbers 12in. square, in two 
layers, was built over and on both sides of the gun where it lay 
mounted in the gun shed ; besides which, bomb-proofs were pro- 
; vided near by on the grounds to the rear, from which the action of 
; gun and carriage could be seen reflected in mirrors. 
| The firing trial took place on December 5th, and was under the 
| direction of Lieut. A. M. Knight, on of Ordnance in charge 

of the proving ground, assisted by Lieuts. Wilner and Gleaves, 

and Ensign Dashiell. The owners of the gun were present, as well 
| as many naval officers and representatives of the press. It was 
| intended to fire ten rounds as rapidly as possible with full charges 
| —the regular naval gun test—but at the request of President 
| Hainesworth, of the Steel Casting Company, a reduced charge of 
| 36 lb. of powder was decided on for the first round. The gun was 
| pointed at a thick hill of earth tarown up for such purposes. The 
| shell was entered and run home; then came the charge in a tight- 
' fitting serge bag, and the breech was closed and primer put in. 
Every one took shelter in the bomb-proofs, and the 60ft. lanyard 
was pulled. A tremendous crash, with a shower of mud from tie 
earth butt followed. The gun recoiled 2]}in., and everything 
worked perfectly. This charge gave a velocity of 1700ft. per 
second, and a pressure of about eleven tons, 

The rapid firing test of ten rounds with full charge was next 
prepared for. A shell was run in, the full charge of 48}]b. entered, 
and the breech closed. When all had taken shelter the lock string 
was pulled ; a terrific explosion followed. The air was filled with 
flying timbers and pieces of steel and a dense cloud of dust. The 
| roof of the gun-shed was wrecked, the logs were blown in every 

direction, and many of them were split and crushed to splinters, 
| Pieces of the gun bs around on all sides; the wreck of building, 
| carriage, and gun was complete. The breech was blown 130ft. to 
| the rear, with the plug in it and the pressure gauges uninjured, 

The chase and muzzle were projected forward 10ft., while the shell 
| probably struck the butt from 15ft. to 20ft. from the point aimed 
| at, When the wreck could be cleared away it was found that the 
| breech of the gun, from the trunnions to the rear face, had been 
| ruptured and broken into twelve large pieces and several smaller 
| ones. The annexed sketch will give an idea of the lines of fracture. 

The carriage was completely demolished. 

On examination of the gauges which were in the breech block 
| a pressure of 14°] tons to the square inch was recorded—less than 
| the expected mean pressure of 15 tons. This is the first cast steel 
proving ground. Another, of 
open hearth steel, by the Standard Steel Casting Company, awaits 
a trial, which will probably take place during the coming month.— 
Scientific American. 





| 





OSNEY BRIDGE, OXFORD. 


Tuis bridge, which crosses the main channel and one of the back 
water streams of the river Thames, was opened for public traffic on 
Monday, December 31st. The bridge is in substitution for a narrow 
stone bridge of five arches, which was undermined and partly carried 
away by the floods three years ago. During the interval the road 
traffic had been accommodated by a temporary timber bridge, 
erected about 100 yards lower down the river. Owing to the pro- 
tracted negotiations between the parties interested, involving some 
legal proceedings, it was not until January last that the work of 
taking down the remains of the old bridge, preparatory to the erec- 
tion of the present structure, was commenced. The new bridge 
has one main opening of 60ft., spanned by cast iron arched girders, 
and there are two smaller stone arches over the back water. 
The cast iron ribs are six in number, 18in. deep at 
the crown, and increasing to 22in. at springing, the 
curvature increasing from an 80ft. radius at the crown, to 
a 40ft. radius near the springing. Each rib springs from a strong 
cast iron bed plate, and has a rise of 7ft. The two outer ribs are 
ornamented by mouldings, and the spandrils are open. Each rib 
is in three segments, with planed joints bolted together with 
heavy wrought iron bolts. The cross bracing consists of six sets 
of light steel girders with stee] end plates, and one set of diagonal 
bracing near each end. The floor is Lindsay’s patent flooring, 
consisting of steel splay channels, each rolled in one length to the 
full width of the bridge, and reversed on each other, rivetted 
together, and bolted down to the top flanges of the cast iron ribs, 
The corrugations of the flooring are filled with cement concrete, 
which is brought to an uniform level two inches above the upper 
surface of the steel, and coated with 4in. of asphalte, to receive 
the road metalling. The parapet railings are of an ornamental 
geometrical pattern, each railing having in the centre a shield, 
bearing the arms of the local board on each face, and the 
end pillars are surmounted by cast iron columns and lamps. 
The railings and lamps were manufactured by Messrs. Mac- 
farlane and Co., of Glasgow. The weight of cast iron in 
the main span is about 69 tons, of wrought iron one 
and a-half tons, and of steel 20 tons, and the total dead 
weight imposed upon the main abutments (including road 
metalling and paving) is calculated at about 210 tons. The 
greatest live weight which could be added would be about 
100 tons. The abutments and wing walls are built in coursed 
rubble work, the stone being mostly that taken from the old 
bridge; the main abutments are rock faced, with tooled ash- 
lar quoins and strings, and the parapets are in solid ashlar. The 
whole of the ashlar and the rock facing of the abutments is in 
Matlock stone. The wing walls and the end pillars are built toa 
curved batter. The foundations are entirely encased in 6in. sheet 
piling driven through the gravel into the Oxford clay, and 
the pile heads cut off several feet below the river bed. 
The space within the piles was excavated to a depth of 
3ft. 3in. below the pile heads, and filled in with cement 
concrete. Great difficulties were met with in this por- 
tion of the work, owing to hard concretions in the gravel through 
which the piles were driven, and to heavy flooding with subsoil 
water from the course of one of the main sewers which syphons 
under the river close by the bridge. A delay of at least two 
months was due to these causes. The overflow weir, adjoining the 
bridge, was reconstructed, and three openings, 4ft. 6in. wide, by 
Yin. deep, were made in it, and provided with sluice bvards, for 
the better discharge of flood water from the main river, The 
approaches, which were formerly very steep near the bridge, have 
been so modified'as to give an uniform gradient of one in twenty- 
six up to the crown of the bridge. The clear width of the bridge, 
between the parapets, is 30ft., divided into a 20ft. carriage-way, 
and 5ft. paths. The engineer for the works was Mr. W. x 
White, M. Inst.C.E., the contractors for the ironwork being the 
Horseley Company, Tipton, and for the abutments and remainder 
of the works, Mr. W. J. McKenzie, of 5, Victoria-street, West- 
minster. The. total cost of the works, including the temporary 
bridge, was, approximately, £4500. 
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SMITH AND STEVENS 


DUPLEX PUMP. 








DUPLEX PUMP FOR HIGH PRESSURES. 





THE accompanying engraving illustrates a duplex pump 
specially designed for working hydraulic passenger lifts in con- 
nection with accumulators. Such pumps must be noiseless, and 
capable of delivering the water steadily and smoothly against 
the accumulator pressure, so as to avoid a jerky action in the 
lift. These requirements have been met in the above design by 
careful proportioning of the period of pause after each stroke. 
The pump end is of the ram and piston type, in which half the 
water discharged by the in stroke of the piston passes freely to 
the annular space round the ram, and is finally delivered to the 


accumulator at the next out stroke. The pump illustrated has | 


6in. steam cylinders by 6in. stroke; the pump barrels are 1jin. 
diameter, and the plungers ;/sin. diameter, with a boiler pres- 
sure of 601lb. It will deliver against 700 1b. accumulator pres- 
sure. The pump valves are of gun-metal, closed by rubber 
springs. They are all arranged at the top of the barrels, and 
are readily accessible. The steam and pump ends are tied to- 
gether by steel stretchers, and are in addition mounted upon a 
neat box bed-plate, making altogether a very rigid job. The 
pump is manufactured by Messrs. Archibald Smith and Stevens, 
Battersea. 








PRACTICAL HINTS ON COPPER STEAM PIPES. 
By « CuPPERSMITH. 


Ix writing an article on the manufacture of copper steam 
pipes I know that I am entering into unbroken ground, and 
what is a surprise to me is that no one has ventured to do so 
before now ; and the only reason that I can think of is that 
those that have the practical knowledge of the trade of the 
coppersmith have not got the theoretical knowledge, and vice 
versé. Ido not know of any trade in which theoretical know- 
ledge is so essential and in which it is more absent. For in- 
stance, ask any coppersmith why he uses borax as a flux in 
brazing. He will calmly inform you, in a matter-of-fact 
manner, that he could not possibly braze without it. This 
much you perhaps know ; but ask why he could not do with- 
out it, or what action the borax has on the spelter and the 
copper, and he will confess that he does not know; and very 
few do, and until this ignorance is remedied engineers will 
never receive that class of work that is necessary for the safety 
of life and for durability. Copper steam pipes have not been 
given that amount of attention that they ought to have had. 
It seemed a great anomaly to me that all marine boilers pre- 
vious to being placed on board of any vessel had to undergo a 
certain test, either under Board of Trade or Lloyd’s super- 
vision, while the steam pipes, upon which so much depended, 
were fitted with no examination whatever; but Iam glad to 
find that at last some engineers have awakened to the fact that 
great danger exists from this source. 














In the making of pipes—steam pipes especially—it ought to be 
the aim of the coppersmith to keep the pipe—the thickness, I 
mean—as near the same gauge as possible. Suppose, for instance, 
that a 6in. main steam has to be made, 2 LS.W.G., and the 
pipe has one or more bends in it. If the pipe has been bent 
with the press, it stands to reason that the back of the bend 
will be two or three gauges lighter than previous to bending. 
If the pipe has been made in two pieces, or two halves, as it is 
called in the trade, it will have to be worked with the hammer, 
then the back of the bend will have lost strength, but not to 
the amount of a bent pipe, but the inside of the pipe—that is 
what is called the saddie of the bend—towards the seam will 
often be found to have lost four gauges in thickness. As a 
chain is no stronger than its weakest link, so is a copper pipe; 
and I might say here that the weakest part of a worked pipe is 
the back edge of its seam, for reasons which I will presently point 
out; and the reason is this: in putting the two halves of a 
worked pipe together with its thinned edges, it is closed down on 
a mandril or coad, but when it comes to be brazed it has a great 
tendency to spring open. That is, the outside edge opens out 
from the inside part, and to prevent having a thick seam the 
coppersmith has a strong poker or bar, with a flat end, with 
which he keeps the outside edge close to its counterpart, and 
the man that is attending on the inside sees that all the spelter 
hasrun. But it is very seldom that he takes the trouble to 
press the inside edge down, and the consequence is there is a 
thick edge inside, and when the pipe comes to be planished this 
edge is hammered down flush—one of the greatest mistakes that 
could be made. It will be evident to all that the hammering of 
this inside edge flush must decrease the thickness of that part 


of the pipe; and not only has it decreased the strength, but 
it will have cut into the copper, and this is the part that has to 
stand the heaviest strain, for in the working of the engines and 
boilers the expansion and contraction of the pipe take place in 
this part. The remedy that I would advise is that upon which 
I act myself : make a good job of the brazing, and simply round 
the pipe up with the mallet. After many years’ trial, I am 
satisfied as to the results ; not one has ever given way at the 
seam that has thus been made. 

Many a pipe has gone out of a coppersmith’s shop that has 
been of very little use afterwards through improper treatment 
| during the process of brazing. What is mostessential in brazing 
is cleanliness. Fire, spelter, edges, ought to be as clean as they 
| possibly can be made ; if this were more observed we would not 

hear of so many pipes being burnt during brazing. In putting 
| two halves together they ought to have the proper lap all along 
| the seam, not overlapping in some places, and deficient in 
| others. This in itself makes a weak seam ; and in closing a seam 
| down—previous to brazing—it ought to be done on a very short 
| mandril, or better still, on the coad. It will be found by 
| doing this that the edge exposed to the fire will scarcely open 
| any, if at all. The fire ought never to exceed 8in. square, 
| which will concentrate the heat always in one part. By having 
| a large fire, we have a large surface made hot to brazing heat, 
| and it is difficult to see sometimes whether you have too 
much heat or not, and this is the way that pipes are burnt. I 
say “difficult to see ;” by this I mean, in brazing a long pipe you 
are looking at the part being brazed at an acute angle, but by 
having a small fire of the size that I have mentioned you obviate 
alarge area of heat, and consequently your attention is directed 
to one part ; thus you reduce the possibilities of burning the 
copper away from the seam to a minimum. 

Great sources of weakness in worked pipes are cramps. In 
some cases they are necessary, but in many they are not. They 
are generally put in to save a little extra time in fitting the two 
halves together, whereas if the two halves were made a fit 
they could easily be dispensed with. A glance at the sketch will 
illustrate what I mean. A A A are the cramps, which are made 
by cutting a slit in the thinned edge of the half of the pipe to 
the depth of the intended lap, and it will be obvious that at the 
point of contact B it will be only edge and edge, and unless 
special care is taken to leave a layer of spelter on this point, 
the chances are a leakage will take place. 

In this paper a few practical hints have been given. It has 
dealt most particularly with the brazing of pipes, which I know 
is the most important thing about pipe making. I have left out 
anything I might have to say about choosing and working good 
copper, the designing of the pipes, flanges, branches, &c., 
subjects which would occupy a space by themselves. 











LLOYD’S REGISTER SHIPBUILDING RETURNS, 
FOR THE QUARTER ENDED 3lst DECEMBER, 
1888, 

From the returns compiled by Lloyd’s Register of Shipping, it 
appears that there sores a Bos vessels of 811,468 fue ph 
under construction in the United Kingdom at the close of the 
quarter ended 31st December, 1888. The particulars of the vessels 
in question are as follows, similar details being given for the cor- 
responding period in 1887 for the purpose of comparison :— 





above statement are necessary in order to properly represent the 
shipbuilding work of the past three months :— 








Steam. ' Sail, 
Du Quarter ended ; — a. 
8lst mber, 1888, we Gross No. | Gross 
* | Tonnage. "9 Tonnage, 

Vessels commenced .. 178 | 826,418 81 | 50,062 
Vessels previously commenced 

but not p with .. 7 8,301 10 703 

Vessels launched 133 264,884 7 19,109 








It may be noted here that during the year 1888 there have been 
launched in the United Kingdom, 458 steamers of 757,081 tons, 
and eighty-one sailing vessels of 80,959 tons, or a total of 539 
vessels of ae, 040 tons. 

The following table apportions the vessels now under construc- 
tion to the countries for which they are being built:— __ 


= Total. 
































| Steam. Sail. 
Country for which 
intended. No Gross x Gross No. | 08s 
“* Tonnage. Tonnage. **~* | Tonnage. 
Unitéd Kingdom .. 268 526,389 51 59,494 819 | 585,883 
British Colonies .. 5 7,455 _— _ 5 | 7,455 
um .. 1 | 7,000 _ -- 1 7,000 
Denmark .. 2 8,490 — -- 2 3,490 
France 8 | 6,150 1 8,000 qd 9,150 
Germany v7 47,573 4 6,640 21 54,213 
Greece 8 5,938 | — _ 8 5,933 
Italy . 2 3,600 | — ee 2 3,600 
Norway 6 7,550 —_ _ 6 | 7,550 
Portugal 6 16,500 -- ~ 6 16,500 
Rus-ia 3 5,600 — - 8 5,600 
Spain 5 17,056 | — _ 5 | 17,956 
Pak wn” os 4 8,650 — — 4 | 8,650 
United States of 

America... .. 1 5,500 _ 1 5,500 
South America 8 7,850 _ 8 | 7,850 

For sale, and nation- 

ality of owners not 
rrr 52,602 25 12,536 55 65,128 
Total .. 364 729,798 sl $1,670 445 $11,468 


It will be of interest to give the total figures for ves-els under 
construction at the shipbuilding centres of the country, now as 
compared with those for the same period last year:— 


| 8lst December, 3ist December, 
| 1887. 






















































































|» | 1888, 
District. Pate | ; 
aon. | x Gross N Gross 
| *® | Tonnage. “® | Tonnage. 
| Steam ..| 19 | 67,790 | 14 | 56,483 
Belfast and Londonderry) Sail .. “| 4 5,240 2 4,050 
Total ..| 23 73,080 16 | 60,483 
Steam 91 | 201,920 59 | 113,829 
Clyde .. .| Sail .. 23 45,606 10 17,500 
Total ..| 114 | 247,526 | 69 | 181,820 
Steam.. ..| 12 23,932 8 15,919 
Mersey.. > oe 7 10,975 6 2,685 
Total 19 34,907 | 14 18,604 
Steam ..| 46 | 105,744 | 22 52,122 
Tees -| Sail .. wo] — _ 2 2,390 
Total ..| 46 | 105,744 | 24 54,512 
Steam ..| 72 | 147,884 | 40 | 81,461 
Tyne i— —_— | = sty 
| Total ..| 72 | 147,384 | 40 | 81,461 
Steam ..| 53 | 110,188 | 27 57,463 
Wear ..| Sail .. 2 2,656 | 1 1,380 
| Total ..| 55 | 112,794 | 28 58,843 


ELECTROMOTORS ON TowN RarLways.—While the question of 
drawing the City trains on the Underground has been exercising 
London engineers, the similar problem on the elevated railway of 
New York has, itseems, according tu an account in the Electrical 
World, been successfully attacked by the Daft Electric Motor Com- 
pany. ‘It will be remembered that a Daft motor, which was 
named the ‘ Ben Franklin,’ was tried upon the railroad, but did not 
prove signally successful ; and the motor has been remodelled, and 
though differing very little from its original appearance, it returns 
with double the tractive power. Theoriginal motor had not been built 
of equal power with the steam locomotives in use, and while handling 
two cars with sufficient facility, showed indications of overload in the 
effort of acceleration at starting its train. It was therefore decided 
to withdraw and reconstruct it with a 2 equal in all 
respects to that of the steam locomotives. is work often inter- 
rupted by more pressing claims for apparatus, has consumed the 
interval between the two appearances, While, as stated above, 
the present ‘Franklin’ has double the power of the earlier, the 
only external difference is the addition of disc-cranks and connect- 
ing-rods, in order to avail of the adhesion to the rails of four wheels 
instead of two, and the substitution of brushes for the contact 























31st December, 1888. 31st December, 1887. 
Description. wee 4 ‘ 
mm | oe a | 
mage. | ‘onnage. 
STEAM. 
Steel pe ant: be 312 694,386 | 164 869,709 
UM senses on os so Sa) 85,157 | 87 26,011 
Wood and Composite .. .. 4 25 | 8 1,805 
Total .. 364 729,798 | 209 397,525 
SAIL, | | 
an es Bee 4 65,116 | 18 22,166 
es 7 13,196 | 18 15,835 
Wood and Composite 39 3,358 44 3,809 
Total .. 81 81,670 70 41,810 
Toran STEAM AND Sait... 445 811,468 279 439,335 





From the above statement it will be observed that the merchant 
tonnage under construction in the United Kingdom at the end of 
1888 was about 85 per cent. greater than the tonnage under con- 
struction at the end of 1887. It is noticeable, moreover, that this 
great movement in the shipbuilding industry has taken place 
gradually throughout the year, the several quarterly statements 
issued by Lloyd’s Register having shown in each case an advance 
on the amount of work previously in hand. 

Comparing the present returns with those for the quarter ended 
30th September, 1888, an increase is observed in the vessels under 
construction of forty-five vessels of 112,473 tons; but, on the other 
hand, there is some diminution as regards the tonnage of vessels 
for the construction of which preparations are being made. On 
the 3lst December, 1888, there were reported 171 vessels of 
318,730 tons “ preparing,” against 167 vessels of 351,281 tons at 
the close of the previous quarter. 

It should be added that, of the vessels under construction in the 
United Kingdom at the end of December, 392 vessels of 724,628 tons, 
or nearly 90 per cent., were being built under the supervision of 
the Surveyors of Lloyd’s Register, with a view to classification by 
that society. 

The following details concerning the vessels included in the 








wheel, in conveying the current from the conductor to the motive 
machinery. The Seteconce in the contact arrangement is princi- 
pally due to the changing of the conductor from an insulated track 
rail, centrally placed between the two others, toa gin. copper rod 
sustained by insulating brackets, secured to the guard timbers 
alongside the track. This step was prompted by a desire for a better 
conductive system than the somewhat primitive makeshift of a 
third rail, which was also the cause of some inconvenience to the 
steam locomotives; and to make it without interruption to regular 
traffic occupied a long time, but was eventually accomplished with- 
out t. The conductor extends from Fourteenth to Fiftieth- 
streets, and measures, on both tracks and sidings, considerably 
over four miles, The rails, and, in fact, the entire elevated struc- 
ture, constitute the return circuit. The power station, situated in 
Fifteenth-street, about 300 yards from the track, is equipped with 
a steam engine of 250-horse power, and four 50-horse power 
dynamos, whose current is led by heavy insulated wires, suspended 
from telegraph poles, to the copper conductor on the railway 
structure, e present trial of the ‘Franklin’ has cove 
about three weeks, and has been unattended by the slightest 
casualty or obstacle of any kind. The motor has more 
than realised the expectation of its designer, and some 
of its performances were as follows:—The load was increased 
car by car until eight were in train, aggregating, with the 
motor, 122 tons; and these it started, ran and seqees easily, 
promptly, and with every indication of being well within its 
ultimate capacity. Finally, it aseended the maximum gradient in 
the route, 98ft. per mile, with the eight in tow, at a speed of seven 
and a-half miles per hour. The greatest load it was guaranteed 
to pull was four cars, which, with their seated load of 176 passengers 
pe the motor, amount to seventy-seven tons. With four empty 
cars, making a train of sixty-six tons, it has maintained a d of 
twenty-five miles per hour upand down the track for a long period ; 
and with three cars in tow, or fifty-two tons in train, it has main- 
tained for a similar time a speed of on A miles per hour, The 
outcome of sucha notable achievement as the wre ought not 
to be difficult of divination. The Daft Company think it cannot 
fail to be revolutionary when its full import is appreciated, for they 
claim that it implies maintaining the existing service on the New 
York elevated railways at barely more than half the present cost. 
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CAPELL FAN, WALESWOOD COLLIERY. 





CERTAIN questions connected with fans are just now receiving so 
much attention in our pages that the time is suitable for placing 
before our readers seme particulars concerning the Capel] fan, a 
report on which from the pen of M. Bochet we have recently 
published. 

We illustrate two forms of the fan—one, that used at Wales- 
wood Colliery, the other, a form which finds favour with German 
engineers. In the spring of last year Mr. W. Fairley, Ph. D., F.G.S , 
made a report on the Waleswood fan, from which we give some 
extracts. The fan is of the double enclosed type, taking in air 
at both sides ; it is 8ft. wide and 10in. in diameter. It hasa 
spiral expanding case, as shown, and one-third is open to the 
evasé chimney, which expands in both dimensions, length and 
breadth, in which respect it differs from 
the Guibal chimney, which expands 
only in one dimension—length. The 
fan is driven by seven cotton 1 jin. ropes, 
Theengine cylinder is 24in. diameter 
and 2ft. 6in. stroke ; the grooved fly- 
wheel is 18ft. in diameter ; the pulley 
on the fan spindle 3ft. The engine is 
too large for its work. The fan venti- 
lates seven miles of underground roads ; 
the output of the colliery being about 
1000 tons per day. 

We give Mr. Fairley’s explanation 
of the way in which he calculated the 
power of the fan, which may be com- 
pared with that of Dr. Lodge in our 
last impression, and Professor Unwin 
on page 26:—‘“In order,” says Mr. 
Fairley, “to ascertain the useful effect 
obtained by a ventilator, it may be con- 
sidered that the water gauge at the 
top of the upcast shaft, with which the 
ventilator is connected, shows the diff- 
erence of density between the air of the 
mine and that of the atmosphere; as 
water weighs 62°4 lb. per cubic foot, each inch of reading of the 
water gauge willindicate a ventilating pressure of 5°2 Ib. per square 
foot, then the quantity of air circulating per minute multiplied by 
the height of the water gauge in inches, and by 5°2, will give the 
total units of work producing the air current, and this, divided 
by 33,000, gives the horse-power ; this is the actual useful power 
obtained by the working of the fan. To ascertain the power of 
the engine applied to the working of the fan, it is necessary to 
take indicator diagrams, to show the average pressure of steam 
applied, and this multiplied by the speed gives the power. This 
method of calculation has been adopted. During the experi- 
ments, the engine worked at a constant rate of 354 revolutions 
per minute, giving a piston speed of 1774ft. per minute. The 
speed of the fan was 213 revolutions per minute. The quantity 
of air returning from the mine and exhausted by the fan 
measured 100,085 cubic feet. The water gauge measured a 
depression of 3°lin. Therefore the horse-power in the air was— 

100,085 x 31 x 52 _ 48°89.” 
33,000 - 3 

The engine indicated 55-horse power. The efficiency of the 
fan was, therefore, nearly 89 per cent. The barometer stood at 
29°35in., and the thermometer at 60 deg., that being also the 
temperature of the return air.” In order to prevent a false 
reading of the water gauge it was “padded,” that is to say, the 
end of the tube in the top of the upcast shaft was perforated 
with numerous small holes. It was then packed with cotton 
wool, and over this was tied flannel. By this means the effect 
of induction can be quite avoided. 

Mr. Fairley states further that “ the percentage of observed to 
theoretical gauge at Waleswood I find to be 55 per cent., which 
I have calculated by the formula :— 

vw @ 
—x—x12 
g d 

v = velocity of tips per second. 





gy = 32°2, d' = density of air = ‘00122, d = density of 
water = 1, 
“The velocity of the tips,at 213 revolutions per minute, 
would be :— 
208 x BANE x 10 = 111 ft, per second, 
therefore ia x ‘00122 x 12 = 5’6in. or the head of air 
111? 0763122 x 382°6 s 
id on . da = ‘ 
would be 309 382°6 an 3 5‘6in., and as 


5°6 : 100: : 31 = 55, 

“The coefficient of friction is variously stated by different 
experimenters, and depends on the nature of the surface of the 
channel through which the air flows. As stated in the 68th 

aragraph of my ‘Theory and Practice of Ventilating Coal 

es,’ I consider this in a general way for most mines may 


be reckoned as 10,000 N £*, or, 01 Ib, per square foot of 
rubbing surface and a velocity of 1000ft. per minute: p = pres- 


sure per square foot in Ibs, a = area of channel in feet, s = | Tower of Babel and the Tower of Vathek down to more scien- 


‘ tific days, 


area of rubbing surface,” 
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CENTRIFUGAL MACHINES. 


An important improvement in hydro-extractors, or centri- 
fugal machixzes, has recently been patented by Messrs. Alliott 
and Haughton, and is manufactured by Messrs. Manlove, Alliott, 
and Co., Nottingham, the well-known makers of this class of 
machinery. This improvement relates especially to that class of 
hydro-extractor or centrifugal which has an engine attached 
underneath the machine and is suspended upon rods. It has been 
usual to construct a pit under such machines, for the purpose of 
getting underneath them to examine the engine; and in cases 
where the floor has been constructed of fireproof materials, or 
for other reasons, it has been impossible or inconvenient to make 
a pit, to obtain access to the underside of the machine, it has 
been necessary to turn it over on its side for examination. Both 








GERMAN TYPE CAPELL FAN. 


these methods have been found to be inconvenient, and this 
improvement is designed to get over these difficulties. By a 
simple modification of the suspending arrangements the machine 
can be rapidly lifted to a sufficient height to allow anyone to get 
underneath it to examine the working parts.* The engraving 





IMPROVED CENTRIFUGAL MACHINE. 


shows the machine raised up for this purpose, the dotted lines 
indicating the ordinary working position. 








THE EIFFEL TOWER. 


Upon page 32 will be found an engraving of the Eiffel Tower, 
as it appeared at the beginning of last week, when it had 
reached a height of 703ft. 

The engineer and constructor of the Tower, M. Alexandre 
Gustave Eiffel, was born at Dijon in 1832; in 1858 he super- 
intended the construction of the great iron bridge at Bordeaux, 
in which he first used compressed air in the driving of piles to 
a depth of 25 metres below water level. Ten years later he 
erected the viaducts upon iron piles of Sioule and Neuvial for 
the Orleans Railway Company, on the line from Commentry to 
Gannat. More recently he built the viaduct of Garabit, which, 
at a height of 122 metres, crosses, upon a parabolic arch, the 
valley of Truyére, on the line from Marvejols to Neussargtes ; 
the arch has a span of 165 metres, and is 61°86 metres elevation. 
In the face of international competition he obtained the contract 
for the construction of the great bridge of Szegedin, in Hun- 
gary; this bridge is 606 metres long, supported upon piles 
driven by compressed air, and its principal iron arch has a span 
of 110 metres. He built the railway station of the Staatsban, 
at Pesth ; also, the pavilion of the City of Paris and the prin- 
cipal fagade of the Exhibition, at the Paris Exhibition of 1878. 
One of the last works of M. Eiffel was the construction of the 
cupola of the Nice observatory, 23 metres in diameter ; it has an 
annular system of flotation devised by him, and turns in an 
uncongealable liquid (glycerine ?), so that, despite its weight of 
100,000 kilogrammes, it can be revolved with facility by one man. 
He also designed a dock canal across the Isthmus of Panama 
for M. Ferdinand de Lesseps. 

The building of high monumental towers has always had a 
kind of fascination for the human mind, from the time of the 





The construction of a tower 1000ft. high was 





planned by Trevithick in 1832 to celebrate the passage of 
the Reform Bill, and on July 11th, 1833, a letter from him 
appeared in the Morning Herald urging the opening of a 
national subscription to rear the colossal monument. His tower 
of 1000ft., or 304°80 metres, was to be built of cast iron seg- 
ments; its diameter was to be 30 metres at the base and 12ft. at 
the summit; it was to consist of 1500 cast iron plates, each 10ft. 
high; the hollow interior of the tower was to be 6ft. in 
diameter; each plate was calculated to weigh 3 tons, and the 
whole tower was to rest upon a circular stone foundation 60ft. 
high. The top of the tower was to consist of a platform 50ft. 
in diameter, and to support an allegorical statue 40ft. high. 
Curiously enough he devised an elevator to raise visitors to the 
top by means of compressed air, at a speed of one yard per 
second. On March Ist, 1833, the project was submitted to King 
William, but on the 21st of the following month Trevithick 
died, and no further steps were taken in the matter. 

The Americans projected a tower 1000ft. high for the Phila- 
delphia Exhibition in 1876, but abandoned the idea afterwards 
and contented themselves with erecting the obelisk in memory 
of Washington, 169 metres high, and until a few months ago 
the highest building in the world. It is now exceeded in eleva- 
tion by the works of the Eiffel Tower. 

In 1886 M. Eiffel proposed to the Paris Exhibition authorities 
the construction of his Tower of 300 metres: MM. Lockroy and 
Berger, the two chief men connected with the Exhibition, also 
the general public, approved the scheme; and M. Eiffel, with his 
two collaborateurs MM. Nouguier and Keechlin, also the archi- 
tect M. Sauvestre, prepared the plans. A trumpet blast against 
the construction of the Tower came from a few men only, who 
made up in influence what they lacked in number, for they 
included Messonier, Gounod, Charles Garnier, Géréme, Bonnat, 
Bouguereau, Dumas fils, Vaudremer, Sully-Prudhomme, Delau- 
nay, and others, representing chiefly the artistic and literary 
order of thought. These indignantly protested in the name of 
French taste and the national art culture against the erection 
of a staggering Tower, like a gigantic kitchen chimney domi- 
nating Paris, eclipsing by its barbarous mass Notre Dame, the 
Sainte-Chapelle, the tower of St. Jacques, the Dome des 
Invalides, the Arc de Triomphe, humiliating these monuments 
by an act of madness, They added that they wished to wipe 
out the odious column like a blot of ink. This furious diatribe 
was published in various Paris newspapers in February, 1887, 
in the form of a letter to M. Alphand. A practical answer to it 
lay in the fact that the objection came too late. Several 
months previously it had been decided that the Tower should 
be constructed, and that a first subvention of 1,500,000f. 
should be granted to M. Eiffel, plus the right of “exploiting” 
the Tower during the Exhibition. At the close of the Exhibi- 
tion the State will hand over the Tower to the City of Paris, 
which will allow M. Eiffel to continue to exploit it for twenty 
years, after which it will become absolutely the property of the 
city, to be used as it thinks fit. The works had even been com- 
menced before the criticism was published. 

M. Eiffel replied in effect that he had no doubt but that his 
Tower would be beautiful. If engineers built solidly, it did 
not follow that they had lost all taste for the beautiful; besides 
the colossal had an attraction, a charm of its own, to which the 
ordinary theories of art were not applicable. Not by their 
artistic value have the pyramids so strongly struck the imagina- 
tion of man. What visitor gazes upon them coolly? Who is 
not filled with irresistible admiration? Whence this admira- 
tion, if net founded upon the immensity of the effort, the 
grandeur of the result? “My Tower will be the highest edifice 
which has ever been erected by man. Will it not, then, be 
great after its fashion? Why should that which is admirable 
in Egypt become hideous and ridiculous in Paris? I have tried 
to find out, but without success.” He adds that if his Tower 
can wipe out all the beauties of Notre Dame and the other 
edifices mentioned, it is a big bit of work for one tower to do. 

As a matter of fact, the Tower has now progressed far enough 
to enable opinions to be formed as to its artistic merits, and 
such opinions necessarily vary more or less with each observer. 
The nearer one is to the Tower the lighter does it look, for its 
lace-like character is then more apparent. Its upper portion 
looks light and elegant when viewed close at hand; its lower 
portion is perhaps more suggestive of a very ornamental large 
railway bridge than of a more decidedly elegant class of structure. 

M. Max de Nansouty, in his book about the Eiffel Tower, 
throws down the gauntlet, and claims the Tower to be a model 
of esthetic beauty. It is, he says, colossal, grand, imposing ; 
it satisfies the first principle of esthetic architecture, namely, 
that the essential lines of a monument shall be determined by 
perfect adaptation to the means they have to serve. A master 
of architectural art, M. Emile Trélat remarks in Le Génie Civil 
that the curves of the Tower are a chapter in estheticism; 
they are adapted at all points to give stability to the edifice; 
the tempest may rush upon its long bars of iron, may attack it 
in the face or upon its sides, may attack it from above or below, 
to meet everywhere with victorious resistance. The Tower, he 
says, does not extinguish the Exhibition of 1889 by its immen- 
sity; it frames it with its sky-spanning arch, which calls to 
mind another chef d’euvre of M. Eiffel, the viaduct of Garabit, 
another victory achieved by this master of iron and steel over 
the elements and over matter. The vulgar say truly that the 
Tower is “the nail’ of the Exhibition. M. Eiffel, at the close 
of a speech he once made to members of the Parisian Press 
assembled upon the first platform of his Tower, remarked that 
man had always sought to construct edifices of great height to 
manifest his power, but he soon recognised that his means are 
exceedingly limited. Only by the progress of science and of 
the art of the engineer, also by the progress of metallurgical 
industry which distinguishes the end of our century, has it 
become possible to surpass in this direction the generations which 
have preceded us, by the construction of this Tower, which will 
be one of the characteristics of modern industry which alone 
has rendered it possible. 

Within the present week crowds have gathered within view of 
the Tower, in consequence of a rumour that it had fallen out 
of the perpendicular, and it is somewhat remarkable that this 
scare did not occur at an earlier date. Owing to the angles at 
which the bars and girders of the Tower approach each other, 
there are certain points of view from which, by optical illusion, 
portions of the Tower appear to have shifted from their proper 
positions. For instance, in approaching the Tower by the 
Seine from Point du Jour, a locality is passed from 
which the second great platform of the Tower appears to 
be decidedly inclined from a horizontal position, but after this 
spot is passed, and the Tower more nearly approached, it can 
be seen that the platform is truly level. The scare in Paris 
this week was so great that the Exhibition authorities were 
obliged to send their own engineers specially to re-examine the 
works of the Tower, and to certify that everything is right. 
Any supposed insecurity of the Tower awakens a lively interest 
at one end of the Rue de l'Université and thereabouts, for should 
the Tower fall in that direction, it would probably come down 
upon some of the houses, and might also fall upon the wooden 
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structure which includes the chief offices of the authorities of 
the Paris Exhibition. The public scare, of course, was ground- 
jess, but when in a minute manner there are traces of the 
shifting of the Tower from the perpendicular, M. Eiffel has the 
means of putting it right at once by means of hydraulic presses 
and plates of steel under its four feet. Mechanical and engineer- 
ing details relating to the Tower will be given in these pages 
hereafter ; the present article deals only with the broad features 
and early history of this remarkable work. 

The height of the Eiffel Tower when finished, as compared 
with that of other high buildings in various parts of the world, 
will be seen from the following statement :— 


The Eiffel Tower.. .. .. 300 metres. 
The Obelisk of Washington a 
‘he Cathedral of Roven és 180i, 
The Great Pyramid of Egypt.. 16 =, 
The Cathedral of Strasbourg .. me 
The Cathedral of Vienna .. 138 Ci, 
tt. Peter’sat Rome .. .. .. .. o- ZS py 
Weathercock of the Hot.1 des Invalides mS (« 
The Pantheon .. .. .. ‘i ae 79 i 
The Towers of Notre Dame 66 


Without previous information on the subject, the visitor to 
Paris, upon first seeing the Eiffel Tower would be unlikely to 
guess it to be now the highest building in the world ; its excep- 
tional height is more easily recoguised by the eye when the 
Tower is viewed from places two or three miles from Paris ; it 
can then be seen, as we stated last week, piercing the haze over- 
hanging the city, and rearing its head in the clear blue sky above. 








COMPRESSIBILITY OF WATER, SALT WATER, | 


MERCURY, AND GLASS.? 

THE pressures employed in the experiments ranged from 150 to 
450 atmospheres, so that results given below for higher or lower 
pressures [and inclosed in square brackets] are extrapolated. A 
similar remark applies to temperature, the range experimentally 
treated for water and for sea-water being only 0 deg. to 15 deg. C. 
Also it has been stated that the recording indices are liable to be 
washed down the tube, to a small extent, during the relief of 
pressure, so that the results givenare probably a little too small. 
Compressibility of mercury, per atmosphere... 0.0000036 

a OS ERS Oe 
Average compressibility of fresh water per mosphere— 


[At low pressures ... 520. 10-7 — 355. 107 % +3. 10- °%?] 
For 1 ton=152°3 atm. 504 360 4 

2,, =3046 ,, 490 365 5 

3,, =4569 |, 478 370 6 


The term independent of t—the compressibility at 0 deg. C—is of 
the form— 
10-7 (520 — l7p + p*), 
where the unit of p is 1523 atwospheres—l ton weight per 
square inch. This must not be extended in application much 
beyond p = 3, for there is no warrant, experimental or other, for 
the minimum which it would give at p = 8°5. 
The point of minimum compressibility of fresh water is probably 
about 60deg. C. at atmospheric pressure, but is lowered by increase 
of pressure. 


As an approximation through the whole range of the experi- | 


ments we have the formula— 
0 00186 3t e.>: 
36+ p \* ~ 400 t ron) 
while the following formula exactly represents the average of all 
the experimental results at each temperature and pressure— 
10-7 (520 — 17p + p*) — 10 -* (855 + 5p)t + 10-9 (3 + p)e. 
Average compressibility of sea water, about 0°92 of that of fresh 


water— : 
[At low pressures ... 481° 10-7 — 340°10-*¢ + 3. 10-® 2] 
For 1 ton ... 462 320 4 
. . 447°5 305 5 
Be (> sine oe OO 295 5 
Term independent of t— 


1 10-7 (481 — 21:25 p"+ 2°25 p*). 
Approximate formula— 

e ) 
10000 7° 


000179 t 
38 + p 150 

Minimum compressibility point, probably about 56 deg. C. at 
atmospheric pressure, is lowered by increase of pressure. 

Average compressibility of solutions of NaCl for the first p tons 
of additional pressure at 0 deg. C.:— 

000186 
36+ pts’ 
where s of NaCl is dissolved in 100 of water. 

Note the remarkable resemblance between this and the formula 
for the average compressibility of fresh water at 0 deg. C., and 
p + s tons of additional pressure. 

[Various parts of the investigation seem to favour Laplace’s view 

that there is a large molecular pressure in liquids. In the text it 
has been suggested, in accordance with a formula of the kinetic 
theory of gases, that in water this may amount to about thirty- 
six tons weight? on the square inch. Ina similar way it ns 
appear that the molecular pressure in salt solutions is greater than 
that in water by an amount directly proportional to the quantity 
of salt added. ] 
: Six miles of sea,* at 10deg. C. throughout, are reduced in depth 
620ft. by compression. At 0 deg. C. the amount would be about 
663ft., or a furlong. (This quantity varies nearly as the square of 
the depth). Hence the pressure at a depth of six miles is nearly 
1000 atmospheres. 

The maximum-density point of water is lowered about 3 deg. C. 
by 150 atmospheres of additional pressure. 

From the heat developed by compression of water I obtained a 
lowering of 3 deg. C. per ton weight per square inch. 

From the ratio of the volumes of water—under atmospheric 
pressure—at 0 deg. C. and 4 deg. C., given by Despretz, combined 
with my results as to the compressibility, I found 3°17 deg. C.; and 
by direct experiment—a modified form of that of Hope—2‘7 deg. C. 
The circumstances of this experiment make it certain that the last 
result is too small. 

_ Thus, at ordinary temperatures, the expansibility of water is 
increased by the application of pressure. 

In consequence, the heat developed by sudden compression of 
water at temperatures above 4deg. C. increases in a higher ratio 
than the pressure applied, and water under 4deg. C. may be 
heated by the sudden application of sufficient pressure. 

The maximum density coincides with the freezing point at 
—2-4deg. C., under a pressure of 2°14 tons.— Nature. 


= 








THE consumption of petroleum last year is estimated 
to have been 1,000,000,000 gallons. The development of the pro- 
duction at Baku is shown by the fact that whereas in 1883 the 
Transcaucasian Railway carried 14,000,000 gallons, and its traffic 
receipts were £50,600, the quantity carried in 1886 was 71,000,000 
and the receipts of the line had increased to £241,000. In 1883 one 
of the Baku wells yielded 3400 tonsaday. In 1886 the largest pro- 
ducing well gave 11,000 tons a day. 





1 Extracted from a Report from Prof. Tait, now in type for a forth- 
ome = = Sg e: enger” publications. 
e er is interpolation seems to think le are in doubt 
as tu what a ton is, or what the word ton A Brvcsas Tei 
’ The great precision as to the pressure being equal to tons weight is 
not imitated here, but the reader will find that the six miles of sea 
means six miles in depth.—Ep. E, 


LAUNCHES AND TRIAL TRIPS. 


The screw steamer Joseph John was launched from the yard of 
Messrs. W. Doxford and Sons, at Pallion, on the 4th inst. She 
has been built for Mr. Otto Jaffe, of Belfast, for the general 
trades, and is entirely of steel, built to Lloyd’s 100 A 1 class, The 
—— dimensions are:— Length between perpendiculars, 280ft. ; 

readth, 38ft. 3in.; depth, moulded, 2lft., with cellular bottom 

fore and aft. The engines are triple-expansion three crank, with 
all Messrs. Doxford’s latest improvements, the cylinders being 
2lin., 35in., and 57in. respectively, and the stroke 39in. They 
are supplied with high-pressure steam from exceptionally large 
boilers. 


On the 2nd inst. Messrs. Schlesinger, Davis, and Co., Wallsend- 
on-Tyne, launched the s.s. Southwark, built for Messrs, M. A. Kay 
and Sons, of London, for trading between here or Sunderland and 
London, and is designed to carry 800 tons of coal on a very light 
draught. Her dimensions are as follows:—Length, 168ft. between 
perpendiculars; breadth, 30ft.; depth, moulded, 14ft. She has a 
double bottom fore and aft on the cellular principle, which will 
enable the vessel to carry a large quantity of water and take her 
northern passages without cargo if necessary. The engines are of 
the triple expansion description, with cylinders l4in., 23in., and 
39in. diameter, with a stroke of 27in. These wi!l be supplied with 
steam at 1601b. pressure by a large steel boiler. The contractors 
for the machinery are Messrs. Ernest Scott and Co., Newcastle. 

On the 3rd inst. the Blyth Shipbuilding Company launched the 
Peace, a large steel screw steamer, built for Messrs. H. Clapham 
and Co. of Newcastle-on-Tyne, on behalf of the Clapham Steamship 
Company. The vessel, which will carry about 2500 tons, is built 
| of steel, and of such strength as to obtain Lloyd’s highest class. 
She is constructed on the cellular bottom and web frame principle, 
with raised quarter deck, and has a long bridge extending from 
| the engine-space to foremast, and a top-gallant forecastle. There 

are very large cargo hatches with four powerful steam-winches, 
|}and steam steering gear. The vessel has been built to the 
requirements of the Board of Trade for carrying grain in bulk. 
The acccommodation for captain and officers is at the forepart, and 
for engineers at the after part of engine-space, the crew being 
berthed in the forecastle. They have direct-acting triple-expan- 
| sion surface condensing engines, 20in., 33in., and 53in., with a 
| stroke of 36in., by Messrs. Ernest Scott and Co., of Newcastle-on- 
| Tyne ; the boilers are being made by the Tyne Boiler Works 
Company, of Low Walker, for Messrs. Scott and Co., and are two 
| in number, 12$ft. in diameter, and 10ft. long, with three of Foxe’s 
furnaces in each. Ordinary working pressure 160 1b, The whole 
was built under Lloyd’s and owners’ inspection, 
In view of the interest now being taken in the protection of our 
seaports from possible invasion, special importance attaches to the 
| official trial trip of the steamship Lady Brassey, which took place 
| last Tuesday at Stokes Bay, Portsmouth. This vessel, which was 
, constructed by Messrs. Ernest Scott and Co., Close Works, New- 
| castle-on-Tyne, to the order of the Hastings and St. Leonards 
Steamboat Company, has been selected by the Hon. Mr, Brassey, 
in conjunction with the Naval Volunteer Home Defence Associa- 
tion, to be used—when not engaged in excursion work—as a 
training boat for Naval volunteers, and will be armed with light 
but powerful guns. The result of the trial was in every way 
| satisfactory, the speed attained being over 124 knots, which is 
considerably in excess of that contracted for. The machinery, 
| which is of semi-torpedo-boat type, worked very satisfactorily. 
| The Lady Brassey has been built to the designs and under the 
supervision of Mr. Chas, Blayburn, M.I.N.A., of 150, Leadenhall- 
street, London, and Newcastle-on-Tyne. She is 160ft. long and 
24ft. beam, and is fitted with a luxuriously-appointed first-class 
| saloon aft, under the quarter-deck, while commodious and 
comfortably furnished second-class accommodation is provided 
| forward. e propelling machinery consists of two sets of engines 
| of the three-cylinder expansion type, the dimensions being as 
follows :—High-pressure, 10in. ; intermediate, l6in.; and low- 
| pressure 26in., by 18in. stroke, steam being supplied from an 
| ordinary marine boiler, at 160 lb. pressure. e coal consumption 
| proved to be very creditable, being 14]b. per indicated horse- 
power. It may be added that under more favourable conditions 
| than those existing on the 4 of the trial it is expected that the 
| boat will attain a speed of 13 knots. 


The fine passenger steamer Valencia, now called the Gaw Quan- 
| Sia, and formerly the Walmer Castle, of the Donald Currie Castle 
| line, has been for some months past at West Hartlepool for the 
| purpose of having her old compound engines and four boilers 

entirely removed, and replaced by a set of the Central Marine 

| Engineering Company’s triple expansion engines and steel boilers, 
carrying 1601]b. working pressure, and including one of their 
special make of propellers. After serving for several years in the 
| Donald Currie line in the China and Cape trades she was pur- 
chased by the Marquis de Campo, and ran with the Spanish mails 
across the Atlantic. Early in the past year she became the 
property of Messrs. Jno. Wood and Co., of West Hartlepool, who 
with the shrewdness and foresight for which they are 
noted, immediately entered into the contract above-named 
for fitting the vessel with the most modern machinery, 
with the result that she has, before completion, been very 
advantageously sold to a wealthy firm of Chinese shipowners, who 
have given her the euphonious name at the head of this paragrapb, 
which we are told means in plain English ‘‘Good luck.” There 
has, perhaps, been no previous case of conversion from compound 
to triple expansion in which the advantages of so doing were so 
plainly apparent to everyone; for the new machinery occupies a 
space fore and aft in the vessel as much as 28ft. shorter than that 
occupied by the old machinery, and the whole of this difference is 
available for carrying cargo. In the second place, whilst her 
consumption was formerly 22 to 24 tons per day, it will 
now be 13 to 14 tons. When the vessel was placed in Messrs, 
W. Gray and Co.’s dry dock, her beautiful form was the 
admiration of all who saw her, and it was the opinion of those 
who ought to know that she is the finest model that was ever 
seen in this port. A guarantee had been given by Messrs. J. 
Wood and Co. to Messrs. Boustead and Co., of London, the agents 
acting for the Chinese firm, that she would make an average speed 
on trial with the new machinery of 10 knots per hour, but it was 
apparent on examination of the vessel in dry dock that a much 
higher speed than this would be attained. Her trial trip was made 
just before Christmas. A heavy mist hanging over the land pre- 
vented the ‘‘ measured knot” posts being seen, and the speed was 
therefore tested by making several runs between fixed buoys in 
the bay between Hartlepool and the mouth of the Tees of known 
distance apart, when it was found that with the engines opened 
fully out, and making 86 revolutions per minute, a mean speed 
was attained of a little over 124 knots per hour, the indicated 
horse-power developed being 1104, which is 154-horse power above 
the contract stipulation. Although this increased power was pro- 
duced, an ample at ~ | of steam was maintained throughout at 
full boiler pressure. ere was a total absence of vibration, the 
engines running with = smoothness, and absolutely without 
water on any of the rings, everything going to the complete 
satisfaction of all parties. There were expressions of satisfaction 
at the new lease of life and usefulness before this fine vessel, con- 
sequent upon her conversion. 











Mr. Cuartes H. Betor, M. Inst. C.E., has been 
appointed consulting engineer to the International Water 
and Sewage Company, for the purpose of bringing before 
engineers and local authorities the honk method of utilising 
the International process to the greatest advantage and in the 
most economical manner. The offices of the company have been 
. removed from the City to Westminster-chambers, \ ictoria-street. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


THIs has been the week of the iron trade quarterly meetings. The 
gatherings came off in Wolverhampton yesterday, and in 
Birmingham to-day—Thbursday—and drew together a large and 
influential attendance of iron and steel masters and merchants from 
most parts of the kingdom. The meetings had been anticipated 
with a good deal of interest, on account of their being the first 
meetings of the year, and everyone was anxious to gauge the 
probabilities of a continuance of the revival which distinguished 
the last half of the old year. There was much animated discussion 
under this head, of which it may be fairly recorded that the 
balance’ of opinion was decidedly in favour of the proposition, 
Orders were reported to be plentiful in most departments, and 
good inquiries were upon the market, and were known to be held 
by merchants, representing very considerable demands, Prices 
were firm all round, but fortunately without that tendency to 
inflate which characterised the corresponding meeting of a twelve- 
month ago, and which came to a conclusion so soon afterwards, 

Marked iron makers announced no change in prices for the new 

uarter, but re-confirmed the figures which were declared at the 

tober quarterly meetings, namely, £7 10s. for bars, with 
£8 2s, 6d. as the Karl of Dudley’s quotation, and £9 for sheets and 
plates. Messrs. John Bradley and Co. and Messrs, William 
Barrows and Sons adhered to their former independent position in 
refusing to follow. the bulk of the trade, and quoted, the first £8 
per ton for bars, and the latter £7. Second quality bars were 
uoted by the branded houses £6 10s, The extent of demand in 
the marked iron trade was only small, and those firms are excep- 
tional who are able to keep the works anything like fully going. 

Second quality bars are selling better than first sorts, and there 
is also a tendency to purchase second quality plates, too, instead of 
top qualities. Common plates were quoted 47 per ton; boiler 
plates, £7 10s. to £8; superior qualities, £8 to £9; and best, £10. 
Treble best plates at £11 to £12 per ton were very little inquired 
after. 

The unmarked bar trade was in only a tame condition; indeed, 
bars are perhaps the quietest of any branch of the whole Stafford- 
shire onan. Why this should be so it is a little difficult to say, 
but the fact remains. Merchant bars were £6 to £6 10s.; and 
common, £5 5s. to £5 10s. The colonial markets are the best 
export buyers at date, but there might well be more animatiun 
even about these consumers. 

A remarkable degree of firmness existed in the hoop trae. 
Guided by the decision of the association which exists in this 
branch, embracing all the eighteen firms in South Staffordshire, 
makers declined to quote anything less than 46 per ton 
for loops delivered in the district, with the same price for bed- 
stead strip. The association in this trade is altogether one of the 
strongest makers’ combinations in Staffordshire at the present 
time, and manufacturers boast a good deal of their capacity to act 
in unison, 

Ironmasters’ orders for gas-tube strips were greatly sought after 
to-day, but were not plentiful. Makers have yet large deliveries to 
make under old contracts at prices greatly less than the present 
Association figures of £5 15s., and these orders in many cases run 
forward for several months. Consumers having therefore well 
covered themselves, sometime ago, are not now in the market. 
There are, however, just now some big orders about for tubes for 
export which, if they should be booked at local works, murt neces- 
sitate an early resumption of buying by the tubemakers. 

The sheet trade, both as regards galvanised and galvanising 
sheets, fully maintained the activity which it has been developing 
during the past few months, and prices were very firm. 

A very important restart in the sheet trade is about to be 
effected. The Woodford Ironworks, Soho, near Birmingham, 
formerly the property of Messrs. Morewood and Co,, which have 
been standing idle for about six months, are understood to be on 
the point of being restarted by a new private limited liability com- 
pany. A great deal of curiosity exists to ascertain who are the 
members of the new firm, but sufficient is only yet known to enable 
it to be definitely stated that the owner of the property—a banker 
of considerable wealth—is the moving spirit. e name of an 
important district firm of galvanisers is mentioned in connection 
with the scheme; but it is premature to declare their exact rela- 
tionship in the matter. The works comprise seven sheet mills of 
the most modern construction, capable of a large output. 

The pig iron market was all that sellers could wish. A large 
business having been done during the last two or three weeks, sales 
at to-day’s quarterly meeting were not generally extensive. Still, 
some good lines were booked, and other considerable inquiries were 
made. Prices in the native iron trade were regulated by the 
action of the Shropshire and Staffordshire all-mine makers, who 
re-declared last quarter's prices of 55s. per ton for hot blast, and 
80s. for cold blast sorts. Part-mines were 45s. to 50s. for best sorts, 
and 43s. to 45s. for second qualities ; while cinder forge pigs were 
35s. nominal, and 34s. as the actual selling price; and cinder 
foundry pigs 37s. 6d. nominal. Staffordshire makers are practi- 
cally without any stocks, and considerable sales are already made 
forward for the new quarter and half-year. 

Imported pigs were particularly strong. Lincolns were quoted 
45s. at stations in this district; Derbyshires, 42s. 6d. to 43s. at 
stations ; and Northamptons 41s. 9d. to 42s. 6d., or thereabouts. 
Hematites were not to be had at less than 55s, for forge No. 4 
from west coast makers; 56s. for No.3; 57s. for No. 2; and 58s, 
for No.1. West coast foundry sorts went up to 60s. These prices 
are practically the same as those of three months ago, and large sales 
were reported as having been made to the Staffordshire steel- 
makers, some of them buying 4000 tons in a line. The new 
Gellivara hematites were quoted 55s, to 56s. for forge, and 60s, for 
foundry. 

An excellent demand existed for steel in all its forms. Local 
makers had to decline orders for which early execution was 
desired, being already full of work, and with orders ahead for 
some months, there should be ample room for increasing the 

resent output, but this work proceeds slowly. Certain firms are 
intending additions to plant, but none at present in hand are of 
much magnitude. A great deal of the steel on order in this 
district is for bridge building, and expectations are being indulged 
in concerning the probability of getting for Staffordshire a good 
share of the steel contract required for the bridges which are to 
be erected upon the Manchester Ship Canal. e contracts for 
these bridges are not yet given out, but bridge-builders here are 
being inquired of by engineers for prices for the same. 

The Lilleshall Iron and Steel Company, Shropshire, quoted 
prices to-day as :—Blooms, Bessemer, £4 15s.; billets, £4 17s. 6d. 
to £5; plating bars, £5 15s.; bars, £6 7s. 6d.; angles and tees, 
£6 15s., and plates, £7 10s. to £8. 

The advance in the metal market continues to affect the various 
industries of Birmingham and the district. There are advances of 
5, ‘e and 10 per cent. spoken of as likely to ensue shortly in some 
of the hardware branches. In steelyards and beam scales of the 

er descriptions there is still a good business doing in foreign 
and colonial markets by the Birmingham manufacturers, and 
Australian orders are ially geod for sack and platform 
machines, In the tube, wire, and metal-rolling branches business 
is quieter than before Christmas, In the copper market prices 
have been somewhat easier this week, the present quotation for 
G.M.B. being £77 17s. 6d. per ton. Tin is £102 for English 
ingots. 

The latest Board of Trade Returns, published on Tuesday, show 
a decrease in the exports for December of £1,571,255, as compared 
with those of 1887, and a total increase in the exports for 1888 of 
£12,319,751, or just over 54 per cent. There is a serious falling off 
in our metal shipments for the month, which is especially notice- 
able in iron, steel, copper, and brass, The following table shows 
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the pane both for year and month, of the industries most 
largely followed in the Midland district :— 


ae Month of December, Twelve months. 

‘ 1887. 1888. 1887. 1888. 
Pig and puddled_—.. £212,821 £154,625 £2,736,866 .. £2,607,176 
Bar, angle, &c. .. .. 189,668 157,884 .. 1,448,859 .. 1,660,273 

ee 877,685 .. 4,617,919 4,673,148 
Wieck toi Sei os Oa -» 69,800 . 630,998 868,218 
Telegraphic do... .. 114,869 88,481 817,385 521,174 
Cast and wrought 876,828 890,818 4,122,515 4,880,561 
Hoops, sheets, &c. .. 325,398 $13,047 8,314,757 4,049,819 
Old iron as 88 47,841 12 243 27,755 396, 
Steel, unwrought 138,847 .. 128,836 2,098,275 1,531,978 
Tin-plates .. .. 899,089 401,771 4,792,854 5,588,310 
Tin, unwrought.. 41,0>1 82,969 587,864 701,226 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Munchester.—Business during the past week has been steadily 
settling down into its usual course after the holidays, and the year 
open: with a strong, hopeful tone throughout all branches, In 
pig iron the actual business doing is not very large, but makers for 
the most part are so heavily sold for several months ahead that 
they are not at all anxious about booking further orders at present, 
and in many instances have withdrawn quotations altogether for 
the time being. In manufactured iron the makers are also in much 
the same position, and with the probable further advance in wages 
there is a general disinclination to commit themselves to engage- 
ments of any weight until after the quarterly meetings, and the 
result of the wages arbitration becomes known. 

The Manchester iron market this week, which was the first 
Tuesday's meeting since the 18th December, brought together a 
tolerably large attendance, but the actual business doing was not 
of any great weight. So far, however, as prices were concerned 
there was a general firmness of tone throughout, and a continued 
hardening tendency in some brands, 

For pig iron there have been fair inquiries, and a few moderate 
transactions have been put through at full list rates. Local makers 
hold very firmly to their late —- of 40s, 6d. for forge, and 
41s, 6d. for foundry, less 24, delivered equal to Manchester, and 
although they are possibly not so heavily sold as some of the 
district makers, they are not dis d to entertain business at any 
lower prices. Both Lincolnshire and Derbyshire makers are 
aiready so largely sold for delivery over the ensuing three months 
that they are indifferent about booking further orders of any im- 
portance at present. A few second-hand parcels are still to be 
met with at a shade under the current quotations, but makers are 
very firm, and where they are able to entertain business Lincoln- 
shire is not offered under 41s, 6d. to 42s, 6d. for forge and foundry; 
and Derbyshire, 44s. 6d. to 45s. for good foundry, less 24, delivered 
in the Manchester district. These prices are perhaps slightly 
beyond what buyers are inclined to pay, and so | ser rbyshire 
iron is concerned, Middlesbrough can now be bought at lower prices, 
with the result that buyers seem inclined to give the preference to 
North-country brands in many cases. Middlesbrough iron remains 
without appreciable improvement on the weaker tone reported of 
late, and good foundry brands are still obtainable without difficult 
at 42s, 9d. net cash, delivered equal to Manchester. Althou 4 
warrants have receded slightly since the commencement of the 
rom, Scotch ironmakers are very firm, and in some cases quotations 

ave been moved upwards about Is, per ton. 

There has been some inquiry for hematites, and makers are show- 
ing decidedly more firmness in prices. Good foundry parcels, 
delivered in this district, are quoted in some instances at 55s. 6d. 
to 56s., less 24; but this is more than buyers seem inclined to pay, 
and there are still sellers at 6d. to 1s, under these figures. 

Although the business doing in steam boiler plates has been con- 
fined to a few small transactions, local makers have been able to 
get their list rates of £8 7s. 6d. per ton, delivered in the Man- 
chester district, and they do not now quote anything less. 

A moderate business is reported in the manufactured iron trade, 
and prices remain very firm on the basis of £5 10s. to £5 12s. 6d. 
for bars, £5 15s, to £5 17s. 6d. for hoops, and £7 5s. for sheets, 
delivered in the Manchester district. 

In the engineering trades there is somewhat of a lull reported, 
so far as further orders are concerned; but this would seem to be 
due, not to any actual falling off in activity, but to the interrup- 
tion to ordinary business caused by the recent holidays. In most 
cases works commenced the new year very full of orders; and 
boilermakers, engine builders, machine toolmakers and machinists 
are all busily occupied, whilst recent important contracts given out 
amongst locomotive builders and makers of general railway 
— stock, place these departments in a similarly satisfactory 
position, 

Messrs. Hulme and Lund, of Manchester, have recently intro- 
duced a new pulsating pump of extremely simple character ard 
construction, and which is so light and portable as to be capable of 
performing a variety of duties for which the ordinary pump could 
not be utilised. It resembles in general design what is 
known as the ‘‘ Pulsometer” pump, the steam and water, in the 
action of pumping, coming into contact one with the other. 
There is no working part of 4 kind, that is reciprocating or 
rotating, except one valve, and there is no intervening piston to 
keep in order. The whole apparatus is contained in a single cast- 
ing, which consists of two bottle-shaped vessels, baving both inlet 
and outlet valves at the foot, connected respectively with the same 
suction and gente pipes. The necks of these vessels being 
joined together readily admit of a valve and bush being inserted, 
the former being made of brass and of conical form. The flat 
faces of the openings of the two vessels are each inclined at an 
angle of 110 degrees, being thus somewhat in the form of a V. 
When the valve lies on one side there is a clear opening on the 
other for the passage of steam, and on the valve being tilted it 
falls upon the other side, there being thus a regular supply of 
steam through the two vessels. The mode of action is as follows:— 
Steam is turned on, and allowed to blow through the open bottle, 
being then turned off again; the condensation which ensues 
causes a vacuum in the vessel, and allows the water to rise and 
fill it, so that when the steain is again turned on it acts on the sur- 
face of the water and forces it through the outlet valve, and awa 
up the delivery ape When the vessel is emptied the extra rea 
of steam that follows causes the valve to tilt and close that open- 
ing, at the same time ing the corresponding inlet of the 
second vessel, and allowing the steam to act in this ina similar 
manner, as already p aes Ay Meanwhile, the steam left in the 
first condenses, forms a vacuum, and allows the water to rise in it 
again, when the valve once more tilts over, and the action is re- 

ted, a continuous flow of water being maintained in this way. 
The great merit of the pao is that it will lift water or other 
siquids highly charged with suspended matters to a height of over 
100ft., whilst by its special construction the pump needs no founda- 
tion, and may be worked hung from a chain in any position 
desired. 

Messrs, Frank Pearn and Co., of Manchester, have received 

orders for a considerable number of their ‘‘ Manchester duplex” 
pumps, to be made on the Worthington principle for general 
marine use. They are also, I understand, executing an important 
order for their “Manchester” pumps for India, where they are 
to be used for general boiler-feeding purposes. 
_ Messrs, T. Barraclough and Co, are very busy just now in their 
improved machines for braiding electric “leads” and telegraph 
cables, and for making steam packing. These machines are of an 
entirely new design, are supplied with automatic stop motions 
which enable one attendant to control six or eight machines, and 
it is claimed that they will produce 50 per cent. more work than 
has been hitherto done on machines of a similar type. The same 
firm have recently secured the sole right of making Be Landsheer’s 
machines for extracting China grass fibre, and have laid down 
special tools for use in this department of their business. 

The last report of the Boilermakers and Iron Shipbuilders’ 








Trade Union contains several matters which, though relating more 
particularly to the North of England, are nevertheless of special 
interest at the present time to the shipbuilding centres of Lanca- 
shire. The report gives statistics which show a general revival of 
activity in the shipbuilding and steam boilermaking trades of the 
country, and states that the outlook for some months ahead is 
cheering. With regard to the improvement which has already 
taken place in trade, the report points out that the Clyde tonnage, 
launched in ten months of 1888, amounted to 223,962 tons, as 
against 163,433 for the corresponding period of 1887, and remarks 
that whilst the rise in the price of material and labour tends to 
check orders at present, shipbuilders should see and get good 
prices, us shipping is paying, on an average, 30 vel cent. The 
report next proceeds to show that a large increase has taken place 
in the number of workmen admitted to membership, but the ex- 
penses are in excess of previous months; and, in the interests of 
their organisation, members of the society are instructed to refuse 
to work with non-society men—a long list of ‘‘ blacks” from Sea- 
combe being given in the report now quoted from. Advice of a 
serious nature is further given to bers who ly neglect 
their work in these busy times, and examples are given of men who 
are threatened with expulsion if they do not amend in this respect. 
From the tone of the report it is evident that idleness is a serious 
difficulty both to the employers and the officers who direct the 
operations of the trade union. The society feels, as nearly all 
other similar trade union o isations are going to feel, that the 
superannuation claims have become a most important item upon 
their assets, e Boilermakers’ and Shipbuilders’ Trade Union 
has 27,000 members, and to meet the increasing claims, as they 
become due, for sickness, superannuation, and provident purposes, 
each member is imperatively called upon to pay to the society at 
least 50s, per annum, and in this connection the figures set forth in 
the report are of great value, as they involve public questions of 
daily increasing importance. 

In the coal trade there isa better demand for the better classes of 
round coal for house fire consumption, and pits are generally working 
full time. Although remunerative, still below the average for the 
time of year. Common round coals are in fair request for steam and 
iron making, and there is a tolerably good shipping tradedone. For 
all descriptions of engine fuel an exceedingly brisk demand is kept 
up, and supplies, more especially of the better qualities of slack, 
continue scarce. Prices are fairly well maintained at late rates, 
and advances of 3d. to 5d. per ton have been put on for some 
descriptions of slack. At the pit mouth, best Wigan Arley 
averages 10s. to 10s. 6d., second qualities 8s. 6d. to 9s., common 
house fire coals 6s. 6d. to 7s., steam and forge coals 6s. to 6s. 6d., 
burgy 5s. to 5s. 6d., best slack 4s, up to 4s. 6d., and common sorts 
3s, to 3s, 6d. per ton, with good steam coal, for shipment, averaging 
8s. to 8s. 3d., delivered at the ports on the Mersey. 

Barrow.—There is a quiet demand for all classes of hematite pig- 
iron, but particularly for forge and foundry qualities. Bessemer 
qualities are in large consumption, but the demand on foreign 
account is much less than it was, and the orders from America show 
a considerable falling off because the markets there are now prac- 
tically closed to British producers and Bessemer pig iron. Hematite 
warrants are quoted at *44s. 6d. per ton; but makers quote at 
45s. per ton net, f.o.b., for parcels of Mixed Nos, and Bessemer 
iron. There is a steady output of pig iron which is all going into 
immediate delivery, and makers hold orders well ahead, having 
work in hand which will furnish them with employment for fully 
six months. Stocks are large, but not increasing; they practically 
represent three months’ deliveries at the present rate. In the steel 
trade there is a steady market, and business is doing on a large 
scale, Rails are still in brisk demand, and a large number of 
orders are offering for delivery throughout the year. There is an 
especially brisk inquiry for heavy sections of rails, which have been 
largely bought for forward delivery, and makers are so fully sold 
forward that they cannot entertain many of the inquiries which 
are now being made, as well on home as on foreign account. 
Prices have advanced to £4 for heavy sections of rails, while 
light sections are quoted at from £4 5s. to £4 12s. 6d. per 
ton, and colliery descriptions are quoted up to £6 5s, 

r ton. There is a brisk business doing in steel ship- 

uilding material; indeed, makers are much better employed 
than they have been, and they cannot entertain all the 
offers which are made to them for plates and angles, the 
rices for which are easier at £7 2s, 6d. for plates, and £6 12s. 6d. 
or angles. There isa good trade in billets, tin bars, and hoops, 
and a fair business in blooms and slabs, but steel bars and slabs are 
in slow sale. Shipbuilders have booked a few new orders, and 
others are pending of still greater importance. There is now more 
reason than ever to anticipate a very brisk year’s trade in ship- 
building and engineering, as not only are orders increasing in 
number, but some of them have to be delivered in a very short 
time after the orders have been booked. Boilermakers are very 
busy, and in both marine and general engineering shops, a much 
more active trade is being done. In the iron ore trade there is no 
change to note. The market remains exceptionally brisk, as rates 
on Spanish ores are increasing, and prices are consequently likely 
to advance. Coal and coke steady at late rates, with prospects of 
increased trade. Shipping is busy for the season of the year. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE South Yorkshire colliery proprietors are face to face with a 
fresh difficulty. They have recently conceded a 10 per cent. 
advance to their colliers, although in the great majority of 
instances their large contracts have been made on the basis of 
wages not being raised. As contracts expire, of course, they are 
able to secure better terms; but these are invariably made in July. 
As if this trouble were not enough, they have been served with 
notice by the North-Eastern, Midland, Manchester, Sheffield, and 
Lincolnshire, and Hull and Barnsley Companies that the rebate of 
3d. per ton on coal for shipment at Hull and Grimsby has been 
withdrawn. This practically means that the rate of 2s. 7d. per ton 
on coal sent to these two ports from the South Yorkshire coalfield 
for the export trade is raised to 2s. 10d. per ton. This step has 
caused much disappointment, not tard with indignation, par- 
ticularly as the West inatern and other lines carry coal from 
West Yorkshire at lower mileage rates than are charged on South 
Yorkshire coal. The superiority of the Aire and Calder naviga- 
tion to that from South Yorkshire—our water communication 
being in railway hands—is given as one reason for this differentia: 
charge. The South Yorkshire coalowners express their determina- 
tion to resist the proposed advance, which they say will greatly 
affect their export trade, as in the future they will be handi- 


cap) in their competition, not only with West Yorkshire, but 
with the northern coalfields of Durham and Northumber- 
land. The ‘companies have modified their rates for carrying 


coal to Hull and Grimsby for land sale; but this is not 
nearly so large as the export trade—probably not one-third at 
Hull, and very much less at Grimsby. The South Yorkshire coal- 
owners held a meeting at Sheffield on Tuesday, when the subject 
was mentioned ; but it is understood that a general meeting of 
the colliery owners will be called for next week to consider the 
situation. There is an idea here that the companies by this action 
will nullify to a large extent the successful opposition of the coal 
owners to the “amalgamation” scheme of the Midland with the 
Hull and Barnsley. When the coalowners asked the Midland for 
a guarantee that the favourable carriage rates of the Hull and 
Barnsley Company should be continued, the Midland declined to 
give any such guarantee, and the coalowners thereupon initiated 
a vigorous and powerful opposition, which upset the proposed 
absorption. A significant feature of the movement is the joining 
of the Hull and Barnsley Company with the Midland, North- 
Eastern, and M., 8. and L. This would almost give colour to the 
report that an amalgamation of the Hull and Barnsley and Dock 
Company with the North-Eastern is probable. The Hull Corpora- 





tion would certainly be supported in their efforts to oppose the 
roject. 
s Mr. H. K. Simpson, the local goods manager of the Midland 
Railway at Sheffield, ones | at the annual dinner of the officials 
said “that, asfaras he had been able to gauge, the trade of 
Sheffield certainly had a very bright prospect. The year 1888 had 
closed with general increases, and there was every prospect that 
during this year the trade would be even more successful, and there 
was for Sheffield manufacturers and workmen an encouraging 
rosp:ct.” 
° 1 toe already mentioned the placing in Sheffield of a testing 
establishment for gun steel, The premises were formerly used as 
a medical school, in Surrey-street. The lower room has been fitted 
with a hydraulic testing machine supplied by Sir Joseph Whit- 
worth and Co., Manchester. It works with an accumulator, and is 
driven by a Crossley gas engine of 4-horse power. Formerly, 
all forgings for ns had to be tested at Woolwich, which 
entailed considerable delay as well as expense in the car- 
riage for the return of rejected forgings. Now, local manu- 
facturers can send their gun steel to Surrey-street to be 
tested. When it passes the inspector’s conditions the forgings will 
practically be accepted by the Government. Captain Penton, of 
the Royal Artillery, Woolwich, is the officer in charge, and he will 
have for a time the assistance of Lieut. Horton, R.A. Similar 
testing establishments have been placed at Newcastle-on-Tyne 
and Manchester. This new departure shows that the authorities 
are not unwilling to meet local manufacturers in the request made 
for some years that all testing of gun steel, &c., should take place 
on the spot. Though the local idea was that the tests would take 
place in the works, the Government have taken the more inde- 
pendent course of having testing machines of their own fixed in 
remises apart from the manufacturers’ establisments. So far as 
Views heard the step has given every satisfaction. 

Mr. Edwin Whitton has opened new rolling mills at Attercliffe, 
known as Royd’s Hot and Cold Rolling Mills. They are capable of 
turning out thirty tons per week of hot and cold rolled steel. The 
machinery is driven by high-speed engines of 60-horse sea and 
the premises, which are replete with the newest appliances, are 
illuminated by the electric light. The proprietor entertained the 
workpeople and staff to dinner in celebration of the new establish- 
ment, 

The improvement in coal, iron and steel, both in quantity and 
quality, is still maintained. Forge irons are 5s. aton more than 
they were six months ago, with every prospect of higher values 
ending ere long. Coal is quietly going up all round, except in 
household sorts, which need a fortnight of cold weather to give 
them the necessary stimulus; while in steel the grades of 
Bessemer required for railway goods are daily getting dearer. 
There is no doubt whatever, if one can judge from the opening, 
that 1889 will be a more prosperous year than 1888, , 

Our export trade in cutlery and hardware during 1888 is now dis- 
closed by the Board of Trade returns, just published. The total 
value was £3,160,285, as compared with £2,921,159 in 1887. The 
United States business has decreased from £378,339 to £364,581; 
but per contra, British Possessions in South Africa have increased 
from £95,203 to £132,895; and Australasia from £482,232 to 
£635,466. In railroad material the year’s business exhibited a total 
value of £4,673,148, against £4,617,919 for 1887. The United 
States fell from £831,135 to £224,322; and British East Indies from 
£1,515,914 to £1,366,061. On the other hand, the ntine 
Republic has advanced from £347,180 to £1,111,485, and British 
Possessions in South Africa from £57,648 to £419,805. China has 
dropped from £59,590 to £12,321, while Japan has increased from 
£95,347 to £262,499. In unwrought steel the value exported for 
the year was £1,531,978, as compared with £2,093,275 for 1887. 
The decrease to the States was enormous, a value of £1,163,734 
having been sent in 1887, and only £479,789 in 1888. All other 
markets show an increase. 

A noted manufacturer in his day, Mr. Henry Hall, has just died 
at his residence, Llwynda Court, Abergavenny, Monmouthshire, 
at the ripe age of 87. In early life he was the principal partner 
in the firm of Messrs. Walker and Hall, Electro Works, Howard- 
street, Sheffield. Electro-plating was then being introduced by the 
late Mr. George Walker. Both gentlemen ceased many years ago 
to be associated with the business, which has been greatly developed 
by the energy and enterprise of Mr. J. E. Bingham, J.P., who with 
his brother, Mr. C. H. Bingham, are now the firm of Walker and 
Hall, well known for their productions in silver-plated ware and 
Britannia metal. 

Mr. G. S. Hird, C.E., the deputy borough surveyor of Sheffield, 
has resigned his position to begin business on his own account. 
Mr. Hird has been in the service of the Corporation over three 
years, during which he has designed and built four bridges within 
the borough. Prior to reaching Sheffield, he was employed on the 
northern section of the Tay Bridge ; reconstructed the Wellington 
Suspension Bridge, and designed the Rosemount Viaduct, both at 
Aberdeen. Mr. Hird has also had much experience in water 
supply and sanitary schemes in the North Scotland. 








THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 

THE quarterly meeting of the Cleveland iron trade was held at 
Middlesbrough on Tuesday last. A great many visitors from other 
districts were present, besides an unusually large attendance of 
representatives of local industries. A rather quiet feeling pre- 
vailed throughout, consumers not being prepared to pay the rates 
asked by either makers or merchants. The facts that Scotch and 
Cleveland warrants have fallen 6d. 7 ton during the last few 
days, and that the stocks of Cleveland iron increased nearly 12,000 
tons last month, have made buyers somewhat wary. They antici- 
pate in the immediate future a corresponding reduction in the price 
of Cleveland iron in first hands. Makers, however, bave sold well 
forward, and middlemen hold but small quantities. Consequently 
prices are firm, and there is little or no business to be done at the 
moment. The value of No. 3 G.M.B. is about 34s. per ton for 
prompt delivery, but in exceptional cases, and for prool lots, trans- 
actions have taken place at 14d. less. 

There is a considerable demand for forge iron, and the price is 
ie haps firmer than for No. 3. The lowest reported is 33s., and 

d. more has been given in one or two instances, 

Warrants, moving in sympathy with the Glasgow market, have 
fallen from 34s, 1d. to 33s. 6d. per ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store increased last week 117 tons. The quantity in stock on the 
7th inst. was 250,062 tons, 

The manufactured iron works are now again in full operation. 
There is a brisk inquiry, and prices are well maintained. Ship 
plates are £5 10s. per ton on trucks; girder plates, £5 15s. ; boiler 
gam £6 10s. ; ship angles and common bars, £5 2s. 6d. ; all less 

4 per cent. discount. For prompt delivery 2s. 6d. to 5s. per ton 
must be added to the quotations for plates. 

The Cleveland ironmasters’ December returns were issued on the 
4th inst. At the end of last month there were ninety-eight fur- 
naces in blast, as against ninety-five in December, 1887, and ninety- 
nine in November last. Sixty-three of them were producing Cleve- 
land iron and thirty-five hematite, basic, &c. 

The output of pig iron of all kinds amounted to 223,984 tons. 
Contrary to expectation there was a considerable increase in stocks, 
which was due in some measure to the holidays. The aggregate 
stocks in the district were 472,628 tons, representing an increase of 
11,688 tons for the month. The make of pig iron of all kinds last 

ear was no less than 2,614,983 tons, being an increase of 

06,835 tons on 1887. Stocks during the year decreased 
165,054 tons. 

A somewhat remarkable case under the Employers’ Liability Act 
has just been tried at the County Court, Stockton-on-Tees. The 

laintiff, a widow named Catherine Ruth, sued the Bowesfield Iron 
Company, for £364 10s, for damages sustained by the death of 
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Michael Ruth, her husband, a forker employed by a contractor in 
the service of the company. In recent great improvements 
have been made at the plate mills in the Cleveland district, by 
the introduction of machinery for drawing out the plates when 
finished by the rolls to any convenient part of the floor, where they 
can lie on a level place until they are cool, and ready for being 
marked and sheared. This pulling out is effected by a steam 
winch hauling on a chain passing round one or more snatch 
blocks, temporarily fixed to the floor, and at the end of 
which there is a pair of self-gripping tongs. A second 
improvement is the use of a chain, passing from another 
steam winch, or from a clutch reel on a _ revolving shaft 
over a pulley mounted on a standard, to a claw or fork temporarily 
fixed to the edge of each plate when it becomes cool. The object 
of this second apparatus is to enable the plates to be easily turned 
over, for the examination of the surface on both sides, before 
marking them for shearing. Inasmuch as the dimensions and 
weight of plates now ordinarily used are very much greater than 
formerly, and moving them about without suitable appliances is 
difficult and costly, it naturally follows that the machinery 
described must be placed at no great distance from the spot where 
the plates are finally cut to sizes. Michael Ruth was employed at 
or about the shears when, near at hand, a plate was being turned 
over. The claw upon the plate seems to have slipped at an 
awkward moment; the plate slewed round and became released 
from the claw. The latter, and the chain attached to it, struck 
him on the thigh, and inflicted injuries which resulted in his death 
the following day. 
widow attributed negligence to the man who was in c 

of the turning-over gear, also to the foreman of the mill, and the 
manager. Hence the claim for herself and six children. 

The case was a long and tedious one, and occupied a portion of 
two sittings. After a number of witnesses had been called, Judge 
Turner decided that there had been no negligence on the part of 
defendants. He gave them the verdict, but expressed sympathy 
with the widow, and hoped that the company would take into kindly 
consideration the position of herself and her family. 

The claim of the operatives employed in the shipbuilding trades, 
for a further 124 per cent. advance, continues to cause some 
anxiety. The employers in the Tees and Hartlepool districts, 
have had a meeting, which was also attended by a deputation 
from the Tyneside shipbuilders. The general feeling seemed to be 
that united action should be taken to resist the demand, which, 
in view of the advance conceded last before it was really 
due, is regarded by them as altogether inopportune and un- 
reasonable. 

A notice has been posted at certain yards to the following effect: 
viz. :—‘‘In consequence of the action of the men engaged in the 
iron department, this yard will be closed on the 16th inst., and all 
except those required by their respective foremen wil! be 
ea ; such men as are retained will be en from day to 
day.” From the men’s point of view, it may be said that there is 
no doubt that they do not expect the full advance which they have 
demanded. If they obtain afurther 5 per cent. above what they 
have already secured, and that without any serious stoppage, they 
will probably be quite content forthe present. They havea strong 
feeling that they will not get even this advance, unless they claim 
considerably more, and are prepared to run the risk of standing 
for a time. They believe that a compromise will eventually be 
arrived at, and that a prolonged strike will not take place. 

A strike is in progress at Seaham Harbour among seamen and 
firemen. They are dissatisfied with the prevalent custom, whereby 
they are discharged every time a steamer arrives in port. When 
the vessel is loaded and again ready for sea, they are re-engaged, 
if required. The interval often is only two or three days. is 
system makes their incomes exceedingly precarious, and is equiva- 
lent, in their opinion, to a reduction of wages. Several steamers 
have been detained in dock owing to the difficulty of obtaining men 
under the circumstances. The course which the men are adopting 
is to form themselves into a branch of the Sailors’ and Firemen’s 
Union, which has its head-quarters at Sunderland. The ship- 
owners, on the other hand, are doing their best to procure other 
men from a distance. 











NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

THERE has been a large amount of business in the Glasgow pig 
iron market this week, but it has been made up to a large extent 
of realisations on the part of speculators, and so the prices of 
warrants have been depressed. The re rts of the state of trade 
have been so favourable that a fall in the prices of pig iron would 
bave been remarkable, had the explanation not been forthcoming 
that the market has been depressed by purely speculative opera- 
tions. Since the holidays the demand for consumption and export 
has’ been quiet, and there is as yet no satisfactory proof that a 
material increase in the trade in raw iron is likely to be experienced 
in the near future. The past week’s shipments in pig iron 
amounted to only 4815 tons, as compared with 5576 in the same 
week of 1888. They included 1000 tons to the United States, 
1590 to Italy, 470 to Australia, and 1245 tons sent coastwise. Five 
furnaces were put out of blast on the last day of the year at 
Langloan Ironworks, for repairs, have now been re-lighted, and the 
total number blowing in Scotland is 78. Small quantities of pig 
iron go into Connal and Co.’s Glasgow stores daily. 

The current prices of makers’ pig iron are as follows :—Gart- 
sherrie, f.o.b, at Glasgow, per ton, No. 1, 49s.; No. 3, 47s.; Coltness, 
50s. 6d. and 48s.; Langloan, 50s. and 47s.; Summerlee, 50s. 6d. 
and 47s.; Calder, 50s. 6d. and 46s.; Carnbroe, 44s, and 42s. 6d.; 
Clyde, 46s. 6d. and 44s. 6d.; Monkland, 42s. 6d. and 41s. 3d.; 
Govan, at Broomielaw, 42s, and 41s.; Shotts, at Leith, 49s. 6d. and 
46s.; Carron, at Grangemouth, 50s. 6d. and 45s. 6d.; Glengarnock, 
at Ardrossan, 48s, and 42s. 6d.; Eglinton, 41s, 9d. and 40s. 9d.; 
Dalmellington, 43s. and 42s. 

Early in the week the makers of finished iron intimated that 
they had raised their prices by 5s. a ton, and quoted £5 12s. 6d. 
for common bars, less 5 per cent. discount. The intimation came 
rather as a surprise, seeing that it was made at a time when the 
prices of pig iron warrants had sustained a marked relapse. Some 
merchants are of opinion that the full advance will not be paid; 
but, in the meantime, makers are so busy that they are likely in 
the main to stick to their terms. 

The coal trade has displayed an unexpected amount of strength 
this week. At the opening of the market, shippers endeavoured 
to obtain supplies ata reduction of 3d. a ton, but in this they 
were quite unsuccessful, and were afterwards glad to be suited at 
the former rates—7s. 3d. f.0.b. for main coals, and other qualities 
in proportion. The past week’s shipments were good for a New 
Year week, amounting to 50,298 tons from the Scotch ports, being 
11,382 tons more than in the opening week of 1888. The total 
shipments for the past year have amounted to 5,057,762 tons, 
ep tng 430,454 tons more than in 1887, and 700,000 above those 
oO y 

Delegates representing the miners of a number of districts in 
Lanark, Ayr, Stirling, and Midlothian, held a conference a few days 
ago in Glasgow, at which they resolved, ‘‘ That in view of the state 
of trade, we recommend the miners to make an immediate demand 
for $d. per day advance, and in the event of this not being con- 
ceded by the 15th inst., action to be taken to compel it.” 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

TRaDE, both coal and steel, is, as I anticipated, regaining all its 
briskness, The only exception, since the New Year's partial 
stoppage, was on Monday last, when the colliers in all parts of the 
district abstained from working, in conformity with their agree- 
ment one with another. Though observed as a holiday, and spent 
by many in a reckless manner, there is something besides indul- 





en at the bottom of the movement. The opinion is that a 
essened output will send prices up, and in the meantime coal- 
owners have to suffer, as some “dead work” has no holiday, and 
—— runs on without any output to make amends. 

t is satisfactory to note the quantity of tonnage pouring in to 
the various ports. Cardiff this week was again exceptionally brisk, 
and it was noticeable what a run there was on best steam coal. The 
highest quotations standing before the Christmas holidays are again 
to the front; and I fully expect, if the weather improves, that 
another advance in price is coming. This week there has been a 
good deal of stormy weather, interfering somewhat with shipping 
operations. As the season opens active operations are likely in 
many districts. 

I hear hopeful views of the new venture at Pwilypant, in the 
Caerphilly Valley. In the Llynvi Valley the collieries have been 
disposed of by Chancery to Mr. E. Price, Bridgend, one of the 
par geal and very soon sinkings to the steam coal are to be car- 
ried out. 

The new line projected along the Glamorgan seaboard, the open- 
ing pet of o- and Maesteg, the approaching completion 
of the Swansea and Rhondda Railway, all show that the “ bills” 
are not to retain every advantage; the “plains” are going to have 
a share, 

Speculation is on foot with regard to Dowlais new colliery, and I 
see it stated that probably it may be in one place, Deri, and possibly 
in another—Aberdare Junction. The fact seems to be that it 
takes a long time to transfer mineral land. In many cases, free- 
holders are too exacting, and not unfrequently outwit themselves. 
Successful coal winning in the Caerphilly Valley would sensibl 
affect coal property ten miles farther from port. The hint is wort 
noting. In the mee | sinking operations, some of the ablest 
men in the Welsh coalfield are interested, and the reason is obvious. 
It would be the nearest coalfield to Cardiff. 

Best steam is quoted at 13s., seconds lls, 9d. to 12s. 6d.; Mon- 
mouthshire from lls. 6d. to 12s. House coal continues at lls. 9d. 
and small house has gone up 3d., and is now at the exceptional 
figure of 8s. Coke, notwithstanding this, has not been advanced, 
and is still at 15s. 6d, and 17s. 6d. How long these figures will 
remain is doubtful. 

In the steel works there is a good deal of animation; and during 
the week consignments of steel bars to the tin-plate works and the 
bars and rail to home and foreign destinations have been on the 
increase. Coastwise 600 tons of rails have been sent from Newport, 
Mon., to Lowestoft, tin-plates to Bristol, and iron to the Somerset- 
shire and Devonshire ports. Foreign, Newport has also sent a large 
cargo of railway material to Calcutta, and rails to Huelva. Prices 
firm. 

The progress of the new Dowlais Works at Cardiff is a steady 
one. Step by step the huge undertaking is coming more into view. 
This weeks contracts have been given out, after a sharp contest, to 
Headrington and Co., Stockton-on-Tees, for constructing three 
large blast furnaces, also blast engines and engine house on the 
East Moor. Numerous tenders were received. 

The Exchange, Swansea, was well attended on Tuesday, and 
more business was done than is usually the case on the eve of the 
Birmingham meeting. Quotations were firm. ere was some 
tardiness in completing business on this account, buyers pressing 
for a reduction, but in no case of note did any give way. 

There is no justification for the belief that prices al Gree, In 
no case is there any decline in raw material, and the probability is 
that after next Thursday prices will go up. e quantity 
exported last week of tin-plates from Swansea alone amounted to 
40,000 boxes. Lianelly, too, exported a large quantity. Bessemer 
at 13s. 9d. is the current price; 13s, 6d. refused in several 
instances. Patent fuel prospects are good at Swansea. It is 
stated that one firm has secured orders which will necessitate a 
shipment of 5000 tons per week during the year. 

All other industries are in a healthy state. 

I must note that gold-working is being carried on near Llandudno, 
Specimens are stated to yield 3oz. per ton. 

I know the locality well, and think prospects encouraging. It 
was worked by the mans successfully, and as they lacked our 
mechanical and engineering appliances, it would follow that skill 
and energy should get good results, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Ir the year just elapsed was not all that could be desired for the 
whole of the iron trade of this country, at least it was an improve- 
ment, in many respects, on the year before, which may be seen by 
the better dividends that have been paid, and in various other 
ways. This is, in general, ascribed to the fruits of the several 
conventions having ripened in 1888 from the seeds planted the year 
before, at the same time to the circumspection with which they 
have been carried through, inasmuch as production had been 
regulated in accordanee with consumption, and prices kept as low 
as circumstances would permit, the works preferring to earn a 
modest profit, rather than have to compete, in quiet times, with 
under-cost prices, as heretofore. This is the rosy way to look at 
the convention question, the reverse side being that whol 


three years. Basic pig has had a good call all through the year, 
and the output has been kept constant. Stocks increased a little 
till July, but after that date decreased in a like proportion, and 
ultimately very rapidly, so that —— and sales have kept 
pace throughout, From this it follows that there has been little 
variation in price, which till December remained at M. 45, when quite 
at the close M. 1 was added by the syndicate, and at 46 it remains 
to-day. As the demand for basic increased, so that for Bessemer 
pig fell off, and the output hardly exceeded one-fifth of the whole, 
speaking all the time specially of Rheinland-Westphalia; for this 
reason it was difficult to maintain a steady price all through the year 
at M. 53 to 54 p.t., till at its close it was raised M. 1. The year 
before 48 was its price ; dearer raw materials alone having caused 
the present advance. The foundries having had steady employ- 
ment, foundry iron had a satisfactory sale throughout the year; 
production and sales worked hand in hand, so that no stocks of 

t lated. The prices were better than the year 
before, which then ranged M, Bs to 56 for No. 1, whereas in the 
course of last year it gradually rose till at the close it was noted 
M. 61; No, 2, 57; and No, 3, 54; which are present prices this 





year. 
' The mills and forges began the year with good prospects, the 
inland demand was active, if the foreign left something to be 
desired, but the convention kept up its prices, which had been 
fixed at M. 122°50 to 125 p.t. at works, and was raised to 125 to 
127°50 in February. This became necessary to keep in accord with 
the advancing raw materials, and the allowances subsequently con- 
ceded to large buyers. The five covenanted groups of mills had 
brought their sales for the first six months of the year up to 
250,000 t., in which quantity the foreign trade cuts no particular 
figure, although for the ports, M. 108 was fixed as the price for 
bars, in order to foster the export trade and te compete with 
England and Belgium. As this had not the desired result, the 
smelters were applied to to furnish pig iron to the forges which 
made for export at such a price that a foreign trade would 
become possible, but as only a few of the plants were so laid out 
with all new improvements, so as to produce at the cheapest pos- 
sible cost, this plan failed ; so export has been flagging all through 
the year. Itis said the prospects are rather better in this respect 
at the present moment, but it is too early to form a positive opinion 
as yet. During the year the Lorraine mills and those rolling tube 
strip joined the grand wrought iron convention, by which it was 
ars strengthened ; so, indeed, did the boop iron combination, 
ut in the summer it broke loose again, and if it did no great 
harm to the main convention, it had the effect of letting loose a 
fierce competition in this branch, and reducing prices, which had 
gone up from M. 135 to 137 and 140, down again to 123 to 125, at 
which they nominally now stand. Girders had a good time all 
through the year till October, in spite of a late beginning of the 
building season. The demand was very brisk, and prices ran 
parallel with those for bar iron, 122 to 125 p.t. 


The plate works never had a better year, the demand increasing 
month by month, for the output in January was 8121] t. and had 
ened by November to 12,089 t., and as sales kept pace no 
stocks ever accumulated. Prices rose in the twelvemonth from 
M. 160 to 165 and later to 170 p.t., and a further advance at once 
in this eo isimminent. Even now at this time of year, which is 
unusual, the demand is as brisk as ever. The condition of the 
sheet mills, as far as a rise in price in January to M. 148 is con- 
cerned, had improved beyond the year before, for althangh the 
trade was far from what it should have been, the price was raised 
from 147 to 150 in consequence of the establishment of two 
sales bureaux, the price having been cut down the year 
before by competition to 125 p.t., and even below this figure. 
Up to this moment, the sales syndicate has not been able 
to show much that it has been able to do for the trade, but then 
dealers had large stocks on hand when it began operations, and 
some fresh works had started, so that there might be some reason 
for this, yet in the last days of the year the price was put up M. 5 
p.t., 80 that now list prices are 150 to 155 p.t. at works. This will 
cause buyers to hold back more than ever, and it is well known 
that the agents and travellers are everywhere making most pressing 
offers, while the mills are many of them working on stock. Never- 
theless, the rise was forced on the syndicate by the advance in forge 
pig and fuel. This would lead to the idea, far-fetched perhaps, 
that the whole iron industry of the country should form one con- 
vention, if such incongruities are to be avoided in the future, 

Last year was disastrous for the wire industry. After a deal of 
trouble the previous year, a combination was formed by the wire 
drawers and wire nail makers, which, however, did not stand the 
test of time, and was broken up again in July. The prices were, 
before the combination came into existence, at a very low point; 
but after this occurred they rose at once to M. 165 p.t. After the 
break up they immediately fell very low again, and at the end of 
the year were noted 130, as at present, nominally. One of the great 
export works could not be ene to join the combination, and 
this was the chief cause of the collapse. Of course this affected the 
kindred branches, and it not only indirectly touched the grand 
wroughtiron convention, butdirectly brought the wire rod convention 
to the ground in August. This, added to the paucity of orders from 
America, caused the trade to fall into a very unsatisfactory state 
indeed. The price of iron wire rods rose from M, 116 the year 
before to 121; and steel rods from 115 to 120; but the sales 





speculation and export trade have been deadened, and, with the 
exception of crude, the volume of manufactured iron has been 
curtailed. 

The advances in sea freights of ores during the last year had the 
effect of causing domestic sources of minerals more keenly to be 
sought for, and keeping the iron ore markets steady and free 
from the usual fluctuations ; also of bringing the Siegerland and 
Nassau mines into full output, so that in January the price of 
roasted steel stone went up to M. 14p.t. at mines, and in February 
to 14°20. In the summer there was a slight relapse, but towards 
the latter end of the year it rose again to 13°80, at which figure it 
now stands on entering the new year. The minettes vary little in 
price, best red sorts having been all the year at M. 3°20 to 3°25 p.t. 
at the mines in Luxemburg-Lorraine. It seems very probable 
that the canalising of the Moselle will either never, or only at 
some long distance of time, be taken in hand, yet this is almost a 
matter of life or death to the Westphalian blast furnaces, as sup- 
plies of phosphoric ores hecome more and more exhausted nearer 
at hand, and, so far, the State Railway Administration does not 
appear to see its way to give greater concessions on freights 
between that district, so abounding in poor ores, and Rhein- 
land-Westpbalia. The pig iron business made an advance 
last year, though at the beginning it did not make a 

ood start, and stocks increased for some time; indeed 
it was only in September and October that a slight spurt in 
forge pig and a few other sorts began, which kept up till the 
close of the year, and seems likely to continue and strengthen 
as the present year advances, The total output of last year will be 
about one month’s production, or 8 to9 p.c. above that of the year 
before. Only a few brands are exported, the remainder is all 
consumed at home ; yet even for this small amount the railways 
were put in uisition to reduce freights to the port, in order to 
compete with gland and Belgium, Forge pig was in great 
demand at the commencement of the year, and went up from 
M. 49 to 53 p.t.; but as the forges and mills had to slacken off for 
want of orders in the summer, it was offered in the Siegerland at 
45, or below the price for the same sort in July, 1887, In October 
the demand improved, and 50 became the price towards the 
close of the year, and it is now noted officially in West- 
phalia at 51:50. Spiegeleisen has fluctuated a good deal ; 
in January the 10 to 12 p.c. grade was 53 to 56 p.t., and in 
February 59. In March, in consequence of the poor demand 
from abroad, it went down to 53, and the trade was so bad that 
some furnaces were set on to other sorts. In October the demand 
again improved, and the above sorts eS up to 58 to 59, at which 
it now stands, This sale syndicate has been prolonged another 





r poor, especially to foreign countries. As a consequence 
of the double break up, competition became once more so keen 
that now the price is below that of the year before last, and does 
not cover the cost of making. The drawn wire and wire nail trade 
is, if possible, even less rere: mgs as the prices are worse in 
comparison to the raw materials and leave no sort of margin for 
any profit. The trade in rails for inland was an improvement on 
the year before. At the commencement of the year the offers 
were low, but they gradually rose till in April M. 114 was the 
figure ; and so they increased until the end of the year, when 118, 
120, and 121 p.t., at works, were realised. With these prices the 
manufacturers may well be content, when the cost price cannot be 
much above 90 p.t., and they see that Belgium lately tendered at 
11lf. p.t., free at Venice. 

The foundries and machine shops were satisfactorily ans? 
throughout the year, but the prices should have been somewhat 
better, in consideration of the rise in all raw material, coke, and 
fuel. Towards the middle of the year those factories engaged in 
marine work became busy, also the pipe founders, inasmuch as 
every small town will now have water-works, and not before needed, 
be itobserved. Asrailway work and station renewals arealwaysgoing 
on by the State, the constructive iron shops, boiler and tank makers 
had a plenitude of employment, and this year bids fair to be still 
more prosperous for these branches by reason of the large votes 
for these railway purposes coming before the Chambers. The 
wagon factories have had an excellent time of it, through the 
enormous stock of carriages and freight trucks which the State 
has already given out, and so much more is coming that not onl 
have all the factories bad full work the whole of last year, but will 
have the same into the summer of this, and perhaps beyond that, 
Prices also have advanced materially. 


The Silesian iron industry and trade, from the manufacturers’ 
int of view, has been most satisfactory all through last ya 
ey started by screwing Le up to a good paying — . 140 
to 145 for rolled bars, and other sorts proportionately, and since 
then buyers and consumers, nolens volens, have had to submit and 
y them, as no internal competition to speak of exists, Demand 
ad been very active for all this, and a certain export we 
uc 





carried on to Austria, Russia, and the Danube kingdoms, 
higher dividends also were realised than for years before. 
The coal and coke trade has been most active in both the East 
and West basins, the output the largest on record, and prices so 
‘ood that dividends have been paid on mine shares which for years 
fore either paid none at all or only the very narrowest. It will 
thus be seen that the prospects for the present year are hopeful, 
and it is to be desired that they will be fully realised. 
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NEW OOMPANIES. 


Tue following companies have just been regis- 
tered :— 


Zero Ice-making Machine Company, Limited. 


This company was tered on the 19th ult., 
with a capital of £50,000, in £1 shares, to acquire 
certain patents from Alexander Conacher and 
Owen Lloyd William, for ice-making machinery, 
and to carry on the business of manufacturing 
ice-making machinery in all its branches, The 
first subscribers are :— 


Shares. 
B. F. Cramer, 18, Usham-road, Sanalagien, 
accountant .. 
J. E. Laidley, 42, Queen ‘s-road, Bayswater, 7... 
W. E. Duncan, 57, Basinghall- -street, han-saee. 
E.C., solicitor . A 
R. Brett, Aden Lodge ‘Old Shoreham |? 
T. W. Copeland . 6, Chancery- lane, London, ELC, 
E. Jensen, 77, ‘Chancery lane, London, W.C., 
on Daten nt. 
E. Dawson, 10, “Hart: street, London, Wc, 
“Aa ee 


The first Gentes are i he obnianind . the 
subscribers; qualification, 100 shares. The remu- 
neration for their services is to be fixed by the 
company in general meeting. 


—_— 





City School of Chemistry and Pharmacy, 
Limited. 


This company was registered on the Ist inst., 
with a capital of £2000, in £1 shares, to acquire 
the business of rofessor of and lecturer on 
chemistry, carried on at 27, Chancery-lane, by 
Mr. Maurice Williams. The subscribers are :— 


8 

J. O. Smith, m New Bridge-street, pharmaceu- 
ee chemis s 

W. Howard, Cc. E., 87, “Great Goram- street, W.cC, 

r i Griftin, Park- place- villas, Paddington, 


arthur 7, Winn, Ewell, ‘barrister (2. o 
W. Jenkins, Borth, OY ia 

7 ones, 68, Leman- street, E., “sur eon. 
J. Sprigge, 5, John- street, W.C., licitor 


“Mr. Williams is appointed sole director, and 


may retain such office whilst he continues to hold 
500 shares. 


— 


ttt et et 





Electro-Galvanic Machine Company, Limited. 


This company was registered on the Ist inst., 
with a capital of £3500, in £1 shares, to acquire 
the letters patent granted to Jobn Douglas and 
Henry Abbott, for improvements in machinery or 
apparatus for producing and administering 

po stric shocks and currents, and for exhibiting 
advertisements, dated Ist October, 1887, No. 
13,326. The subscribers are :— 

Shares. 


A. H. Turner, 121, Pall Mall, auctioneer .. .. 1 
A. J. Waterlow, Ilford-park, Essex, stationer .. 1 
H. Skinner, Hill- view, Highgate, agent 


— Naylor, New apa articled 
‘ 1 
B. W. Frost. 73, Central Meat Market .. 1 
J. E. Renardson Grosvenor, yo ae park, E. . 1 
H. R. Armstrong, 3, Great Winchester- street, 
merchant 
L. Green, 18, Ross- road, “Wallington, merchant . 1 


Registered without special articles, 





E. Page and Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £30,000, divided into 30,000 
shares of £1 each, to carry on the businesses of 
an agricultural, mechanical, marine, and electrical 
engineer, and of an iron and brass founder and 
ironmonger in all its branches. To acquire the 
business now carried on by James Woodward 
Hill, trading as E. Page and Company, at Bed- 
ford, in the County of Bedford. e first sub- 
scribers are :— 


hares. 
aoe Hely, 40, Montpelier-street, Knightebridge, 
B of Claxton, Margett’s- -road, * Kempston, jron- 


monger's uu 1 50 
Miss F. H. Hill, Kimbolton-road, Bedford 50 
*E. Fisher, 14, Castle- road, Bedford, engineer, . 50 
Mi D. a" 21, Grove-place, Bedford, clerk. . 50 

. H. Darlow, 1, Horne-l lane, nag te amy traveller 50 
s. W. Hill, 7 Kimbolton-road, Bedford, engi- 
neer .. os, ef « - «29,700 


There are a to be less tion nee. nor more 
than six directors ; qualification 50 shares ; the 
first directors are the subscribers denoted by an 
—— the directors are to be paid the sum of 

r ‘annum each, with an additional sum of 
£50 or the chairman. 





London and Senn Srentin Syndicate, 
Limi 


This syndicate was rae on the 3i1st ult., 
with a capital of £20, 008 in £1 shares, to explore, 
age ape and acquire lands and minin. properties 
n any part of the world. The poocre Ln a i 


W. Walker, 5, Abercorn-place, 


F. .o> Wrightson, 

solicitor. 

J. W. Brown, The Holme, Wandsworth Common 
¥. Bs. ewe! 4, a W., wine mer- 


EM. Pigram, 33, 33, Tivoli- ‘road, Grouch End | 
J. Andrew, 15, i Five weal, N,, accountant |. 
Cc. a + spanner * Cariton-road, N.W., » engi 


N.W., electrical 
17, Devonshire- -square, 


et 


‘Begitered without ajeded atten. 





Projectile Company, Limited. 


This company was registered on the 24th ult., 
with a capital of £50,000, in £10 shares, to acquire 
the manufacturing premises and business of 
Simonds Steel and Iron Forging Company, 

Limited. The subscribers are :— 


Claud T. Cayley, Leigham-court-road, nevahen. 
RB. 8 Courtina, 15, Sibella-road, Ciapham, engi: 
Bom, 0, Masai, Clan, gine 
A. "Down, C. E, 8, Great) Queen: street, ‘West: 


F. Tt. %, * Copthail-court, ‘stockbroker’ 


1 
1 
1 
1 
1 
A. C. Cecil Jayward, 27, Chan i 


cery-lane, solicitor 
The number of directors is not to be less than 





three, nor more than five; the subscribers are 
to appoint the first ; qualification 10 shares, The 
remuneration of the chairman is to be £10 for 
every 1 per cent. dividend up to 5 per cent., £15 
for every 1 per cent. beyond 10 per cent. up to 
15 per cent., £20 for each 1 per cent. beyond 
10 per cent., ‘and £25 for each per cent. beyond 
25 per cent. The remuneration of the other 
directors is to be appointed by the company in 
general meeting. orth, office, Acre-street, 
New-road, Wandswort 


Truman, Hanbury, Buxton, and Company, 
Limited. 


This is the conversion to a company of the 
above well-known brewery business, carried on at 
Brick-lane, Spitalfields, and at Burton-on Trent. 
It was constituted by articles of association on the 
27th ult., and registered as a limited company on 
the 2nd inst., with a capital of £1,215,000, divided 
into 12,150 ‘ordinary shares, of "£100 each, the 
whole of which are taken up and are paid up to 
the extent of £75 per share. The partners will be 
entitled to draw out on account of capital, and to 
receive from the company £658,823, whereof 
£258,823 is to be paid in cash, and the remaining 
£400,000 in 4 percent. mortgage debenture stock, 
to form part of a total issue of £1,200,000 redeem- 
able on Ist January, 1909, at the rate of £108 per 
£100. The cash payment i is to be made from the 
issue of the remaining £800,000 of the mortgage 
debenture stock. The partners are also entitled 
to the whole of the share capital paid up to the 
extent of £75 per share. The purchase is subject 
to ana ment of 27th ult. The following isa 
list of the members :— 

Shares. 
“Arthur Pryor, The Brewery, Brick-lane, brewer 1075 
*C. A. Hanbury, and E, 8, Hanbury, The Brewery, 

Brick-lane, brewer =" 

= a Buxton, The “Brewery, Brick- lane, 


sir ‘Thos. Fowell Buxton, Bart., The “Brewery, 


eee. ee a rr 
*C. — Th setae The Brewery, Brick-lane, 

bre es ae 
*E. North’ Buxton, The ‘Brewery, Brick-lane, 
*4, v. , The “Brewery, Brick- lane, brewer, 300 


*J. H. Buxton, The Brewery, Brick-lane, brewer 2500 
*Robt. Mina jun., The 


rewery, Brick-lane, 
brew 


E, Suuith ‘Hanbury, The Brewery, Brick- lane, ‘ 
rewer .. 
*J. M. Hanbury, The Brewery, Brick- lane, brewer 300 
*Gerald Buxton, The Brewery, Brick- lane, brewer 300 
The number of directors is not to be less than 
seven, nor more than ten, the first being the 
subscribers denoted by an asterisk ; qualification, 
£10,000 in ordinary shares, Each director will be 
entitled to £10 for every board meeting he may 
attend, and to such further remuneration as the 
company in general meeting may determine. 





Venice and Murano Glass Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £10,000, in £100 shares, to 
purchase the business and property of the Venice 
and Murano Glass and Mosaic Company, Limited, 
the consideration being £5000, payable within 
one month from 6th December, ’and the payment 
of all outgoings of the old company to the 31st 
December. The subscribers are: 


W. R. Drake, 12, Princes-gardens, solicitor . 
o! J. Smith, 30, St. James-street, .. 

W. Leigh Hunt, 143, Palmerston- -buildings | 
w, H. Bishop, 1, Royal Exchange- buildings, 


ee 
a 


stoc 
a : Hacks Gibbs, “St. “Dunstan’ 8, “Regent ’s- 
par 5 
Pascoe Charles Glyn, 67, Lombard- street, banker 5 
John Lobb, 296, Regent- ‘street, bootmaker .. 2 

The managing committee is to consist of not 
less than two, nor more than five members ; 
qualification, £200 in shares; the subscribers 
enoted by an asterisk are the first. 





W. W. Colley and Company, Limited. 


This is the conversion to a company of the 
business of manufacturers of tram, rail, pawn- 
brokers’ and other printed tickets, carried on at 
573, Hatton-garden, by W. W. Colley and Co. 
It was registered on the 27th ult., with a capital 
of £15,000, in £1 shares. The purchase consider- 
ation is £9000, of which £7000 is payable by the 
issue of fully- -paid shares, The eas are: 


Cc. KE. Beate, 74, Hinton-road, Camberwel, 
accountant .. 

A. J. Knowles, Church-road, Willesden, ‘clerk 3. 
a Wilson, 6, Foulden-road, ’N, elerk .. 

ug = Greenfield, 8, Beresford-road, Canonbury, 
clerk 

. be . Gait, ‘Rosendale. road, Ww. Dulwich, “clerk . 
South Norwood, 


Cc. “Gubbins, — -street, Staines, clerk. 


The subscribers are to appoint the first direc- 
tors, and are to act ad interim; remuneration, 





a lol 


£100 perannum. Mr. W. W. Colley is appointed 
mana, director for three years, at a salary of 
not less than £300 per annum, 





(New) Leeds Forge Company, Limited. 


This company was registered with a capital of 
£600,000, divided into 40,000 preference shares 
of £5 each, and 80,000 ordinary shares of £5 each, 
to acquire e by purchase the lands, works, wharves, 


patents, rig! ts, stock-in-trade, &c., of the — 
ness carried on by the Leeds Forge Compa’ 
Limited, at Armley, near Leeds, e feats a 
scribers are :— 
Shares. 
B. wwe, Leeds Forge, I.eeds, ironmaster .. 2000 
J. R. Stewart, Leeds Forge, Leeds, care 2000 
J. Scott, Greenock, engineer . . 2000 
- Fox, — is Forge, 8, Engineer. 2000 
R. 8. Leeds Forge, Leeds se Se wee 
Colts Ww. Bente Glasgow, merchant... .. - 2000 
W. Fox, 101, yo: ga Leeds, engineer. - 1000 
E. 0. Lambe art, Streatham . -- 2000 
R. P. Lambert, Streatham 
— Charles Cottam, 39, Lombard-street finan- ine 
Bt G. Laurence, 42, Half Moon-street, w. « 2000 


The qualification of a director shall be the 
holding of not less than 100 shares in his own 
right. The first directors shall be John Scott, 
CH B., J.P. (chairman), R. 8. Scott, G. W. Hast- 





ings, D.L., J.P., te and Samson Fox, of 


Leeds, J. B,, M.LC.E. The said Samson Fox 
shall the managing director, at a salary of 
£2000 per annum. The remuneration of the other 


directors shall be voted in general meeting. 





Villa Maria and Rufino Railway Company, 
Thi poe ed the 3lst ult. 
is company was registered on the u 

with a poem wr of £525,000, divided into 35, 000 
preferred and 17, 500shares of £10each, to acquire, 
construct and work railways, tramwa s, tele- 
graphs, and other means of communication in the 
Argentine Republic. Thesubscribers are :— 


Shares. 
Ww. D. _ Capt, C.E., 18, Upper Phillimore- 
gi oo 
VW... White, a , Church-road, Brixton, clerk = 1 
A. ¥. Baker, 135, G Wi 





— 


cler 

H. A. . Millar, 4 40, Rockbourne-road, “Forest Hill, 

cler a 

A. T. Green, 3, "Palace-gates- road, N D ., clerk. a 

J. A. Holliday, Asylum-road, Peckham, clerk <: 

- —- 39, — a euaacenanet hill- . 
cler’ a 


The number of paar is ~~ © ws os than 
three, nor more than seven; qualification, £500 
in preferred shares ; the subscribers are to appoint 
the first ; remuneration, £1500 per annum to be 
divided as they may determine. 


ee 








WATER WASTE PREVENTION. 





In December, 1887, Meesrs. E. Atkinsonand A. D. 1 


Chandler, together with the Water Board of 
Brookline, Mass., were appointed a committee to 
see what measures should rs adopted by the town 
to prevent waste and leakage i in the use of water, 
which in 1886 amounted to 55 per cent. of the 
total consumption, and was increasing. The com- 
mittee reported that they knew no other way to 
check the waste but by the use of meters, and to 
sound public sentiment on the question, a well- 
attended public meeting was held last September, 
in which, after full discussion, the only objection 
came from some owners of tenement houses, and 
from others who feared that a restricted use of 
water might tend to promote typhoid and similar 
diseases. The first objection was answered by 
stating that it was not intended to make 
the use of meters compulsory, but advanta- 
geous; and the second was settled by a quotation 
from the Engineering and Building Record of 
April 23rd, 1885, to the effect that a continual 
dribble, while it wastes water, does not clean 
drains, and other more extended quotations from 
the same source were given in the appendix to the 
committee's report. It was shown that while the 
average consumption in the town is 80 gallons daily 
per capita, that forty householders using meters 
found thirty-one — daily per capita an ample 
supply and saved by meter rates from 42c. to 
27°46 dols, over fixture rates apiece per annum, 
the — appearing to be considerably over 
10 dols. One metred tenement house hold- 
ing eighteen persons used but eleven gallons 
of water daily per capita, though its use was 
unrestricted. The committee recommend 
that the town put in metres free of cost 
where asked for at an annual rental of 2 dols., 
which will reimburse the town during the life of 
the meter and charge for water the actual cost of 
supplying it, which is two cents per 100 gallons. 
The town had previously supplied meters only to 
those willing to pay for them, together with the 
cost of putting in and maintenance, and had fixed 
a minimum charge for metered water of 10 dols. 
per annum, which it is now proposed to abolish, 








THE COMPRESSIBILITY OF GASES. 


M. AMAGaT has communicated to the Comptes 
Rendus some observations upon the compression 
of gases—comprising oxygen, hydrogen, nitro- 
gen, and air—to pressures reaching 3000 atmo- 
spheres, The author remarks that his results 

iffer considerably from those published by 
Natterer, since, for the same reduction of volume 
of the gases observed, he has generally found 
the pressures to be very much greater than those 
given upon Natterer’s authority—a result which 
he ascribes to the probable and even inevitable 
errors of the processes adopted by that experi- 
menter. M. Amagat finds that ata pressure of 
3000 atmospheres, and at a constant temperature 
of 15 deg. C., a volume of the following gases 
which is equal to unity at the ordinary tempera- 
ture occupies the following spaces: — Air, 
0°001401 ; nitrogen, 0:001446 ; oxygen, 0001235; 
hydrogen, 0 000964. Under extreme pressures, 
oxygen, nitrogen, and air have nearly the same 
compressibility, which is according to the room 
occupied by the liquids. At 3000 atmospheres it 
is about equal to that of alcohol under the 
normal pressure. The compressibility of hydro- 
gen is much greater—nearly double, in fact. 
At 3000 atmospheres it is nearly equal to that 
of ether at about the normal pressure. 
The densities of these gases when com- 

ressed to 3000 atmospheres are given as 
ollows by M. Aoatst; —s b— taken as 
unity:—Oxygen, 4; air, 7; nitrogen, 

08209 ; hydrogen, 0-0887.. by aap values have 
enn determined by ber gene 
rally admitted for the pov Bb of the glass 
envelopes of the liquids. 














How To THaw Frozen Gas Pires.—Mr. F. H. 
Shelton says:—‘‘I took off from over the pipe 
some 4in, or 5in., just a crust of earth, and then 
put a couple of bushels of lime in the space, poured 
water over it, and slaked it, and then put canvas 
over that, and rocks on the canvas, so as to keep 
the wind from getting underneath. Next morning 
on returning there, I found that the frost had been 
drawn out from the ground for nearly 3ft. You can 
—— what an advantage that was, for pick- 

through frozen ground, with the thermometer 
be low zero, isno joke. Since then we have tried 
it several times. It is an excellent plan if you 
have time enough to let the lime work. In the 
daytime you cannot afford to waste the time, but 
if you have a spare night i in which to work, it is 
worth while to try it.” 





THE PATENT JOURNAL. 
Condensed from the — fy the Commissioners of 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 


81st December, 1888. 
19,064. Fioorinc, T. Cantwell and R. Randell, 
Londo 


nD. 
19,065. Scytues, F. W. R. Barlen, London. 
19, 066. a Seconpary Crocks, J. G. Lorrain, 


Londo’ 
19,067. aveoven Sxeconpary Cocks, J. G. Lorrain, 
Loi 


mdon. 
19,068. yee avenge in Accumuzators, J. G. 


19,069. onccary _— in AccumuLators, J. G. 
Lorrain, London. 

19,070. ELEcTRIC Arc Licuts, C. Wells, London. 

lst January, 1889. 

1. AUTOMATICALLY CLosiING VALV cam J. 8. Tommis and 
A. E. Whitwham, Huddersfield 

2. Woot-wasHiIno MACHINES, W. Lund, London. 

3. Parinec the Hees of Boots and Suoks, W. F. Hart. 
—(C. S. Larrabee, Germany. 

4. Finisuine the HEELs o! and Sos, W. F. 
Hart. (C. S. Larrabee, Germany.) 

5. FLoorinc Cramp, W. Andrew, Oldham. 

6. PrReventTiInG Accipents while Currina Breap, J. 
Walker, Kilkenny. 

7. Sreec Cuan, A. G. D. Craushay, London. 

8. Vatves of Compounp Enoines, E. Worthington, 
Manchester. 

9. Gearine for VeLocipepes, &c., J. E. Holloway, 
London. 

10. Link Betts, C. Laycock and W. Layoock, jun., 
Bradford. 

11. Iwpartinc Motion to Sparricat Devices, A. 8. 

ones, London. 
12. = Grip PaRaLiet Vices, T. Singleton, 


Lon 

3. oy and Sprinec for Bicycues, J. R. Hamilton, 
London. 

14, Fans and Pumps, H. W. Houlden, Doncaster. 

15. ATracuixe Lock Knozss, W. H. Bird, Wolver- 
hampton. 

16. PREPARATION of NitTRO Pxenois, A. Deninger, 
London. 

17. Curve Rancers, A. P. Trotter, London. 

18. CLOTHES-WASHING Macuings, W. Le Fevre, London. 

19. Rattway Sienavyra, J. Malcolm oe 

20. a and Carp CoMBINED, RW . Simpson, 


21, Sasnanes Coverine to Betts, &c., F. E, Plumb, 


22. Nut Lock, W. W. Horn.—(S. H. Rayand R Hanlon, 
United States.) 
23. Furnace Grates, G. A. Godillot, London. 
24, Booxsinp1nG, J. J. Sullivan and T. W. Graydon, 
London. 
25. Sion Letrers, &c., R. H. Hepburn, London. 
26. Suips’ Bertus, E. Lawson, London. 
27. Corp Fittines of Braces, F. Tew, London. 
28. Exrraction of Goxip, A. B. Cunningham.—(H. 
Havrewann, France. 
29. PenHoipeRr, G. F. Redfern.—(A. J. L. Frintignan, 
France.) 
30. ELecrric TeLecrapHy, M. W. Dewey, London. 
31. Lastine Boots, &c., H. H. Lake.—-(W. B. White, 
United States.) 
$82. GrinpiInc Knives of Mowinc Macuines, H. H. 
Lake.—(R. Dutton, United States.) 
33. Fretp CarriaGEs, T. Nordenfelt, London. 
34. EvaporaTine Liquips, T. Slaiter, London. 
85. ORNAMENTAL GLass SuRFaces, G. Fyfe, Glasgow. 
36. PostaL Orpers, W. Hanlon, London. 
37. Hotpine Toret Paper, A. B. Pickard, London. 
88. Magic LANTERN Errects, H. Vander Weyde, 
mdon. 
89. Percussion Fuses, A. Martin, London. 
40. Sprrat Sprincs for Pistons, J. and O. Oldham, 
London. 
41. Locxs for Fotpinc Doors, H. H. Lake. —(H. 
Bonninghausen and C. L. Spier, United States.) 
42. SHow Carps, H. 8. Wellcome and Burroughs, 
Wellcome, and Co., London. 
43. Trrmmrnos for Fasrics, J. D. Morley and R. W. 
ae London. 
. RAILWAY POINTS or Switcues, J. W. Lewis and C. 
woo London. 
45. Roor and other Lamps, J. Y. Johnson. —(H. F. 
Lafaurie and H. F. Potel, France.) 
46, THERMO-ELECTRIC GENERATOR, W. 8. de L. Roberts 
and J. 8. Mollison, London. 
47. AERIAL MAcHINE, J. Worms, London. 
48. VaLvE Gear of Pcmpinc ENGINES, A. G. Brookes. 
+(C. C. Worthington, United States.) 
49. ORDNANCE ProsEcTILEs, C. E. Kelway, London. 
50. Mixtures of HypRocaRBoN and CaRBONIC OXIDE, 
C. F. Claus, London. 
51. Neep.es, D. and H. K. Gracey, London. 
52. ADVERTISING TaBLeETs, G. F. Reckitt, London. 
2nd January, 1889. 
58. Suspenpine Lamps on Bicycues, H. Matthews and 
C. E. Rackham, Birmingham. 
54. Liquip Evevators, J. Jackson, Chorlton-cum- 


Hardy. 
55. ee Tram-cars, H. E. R. Fenton, near Liver- 


poo! 
56. PHotoorapuic Cameras, O. Anschiitz, London. 
57. Scarr and Support therefor, W. H. Woodworth, 
Dublin. 
58. Steam Borers, R. Scott, Newcastle-on-Tyne. 
“a Rat JoINTs, ‘&e., R. J. Jeffery, Peter- 
ro’ 
60. Grease Envetores and Extractine Letters, 8. 
Bearder, Bradford. 
61. Toy, J. Martin, London. 
62. InLuminaTinG Lanterns, I, Sherwood, jun., Bir- 


ming! 
63. Sane Frrrixes, 0. A. T. Earl, London. 
64. Feep Vatves of LAVATORIES, T. Dodd and G. 
Oulton, Liverpool. 
65. Srevinc Macuines, G. C. Dymond.—(0. Bilharz, 
Germany.) 
66. Usinc VALUABLE - gue obtained from Woot, H. 
ngbeck. Lon 
67. Ratnway oman, J. P. E. C. Stromeyer, 
Twickenham. 
68. Supportinc Rats on Sieepers, J. P. E. C. Stro- 
meyer, Twickenham. 
69. SecuRmnc Wixpow B.tnps to Routers, F. Thomas, 
London. 
70. Consumina SMoKkE in Borers, E. B. Miiller, 
London. 
71. Curtine Pin, J. Deutschbein, London. 
72. Fe eer ag ed or Apparatus for Havuixe, J. F. 
—= , London. 
aS ORSESHOES for Surprery Roaps, &c., H. Smith, 
mn 
74, MECHANICAL ARRANGEMENT for Toys, P. C. Jones, 
uildfo’ 
75. MaxUFACTORE of CRYSTALLISED MaLTosE, O. Lenz, 


on. 
76. Maxx CotourLEss Ma.tose Syrup, O. Lenz, 
mdon. 
77. Maxine JEWELLERY from SuLpHve of Sriver, E. 
Billault, London. 
78. ConTROLLING RuppeRrs of Suips, F. R. Lipscombe, 
London. 
79. Steam Encorves, E. 8. Harpst, London. 
80. New Game and Apparatus, A. C. Hughes, 
London. 
81. CoLLars and CoLLaretres, F. Murch, London. 
82. CompinaTion Note Paper Portrouio, R. Castro, 
London. 
83. Apparatus for DistILLatory, &c., Purposes, W. 
Lawrence, London. 
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84. — aR VeceTaBLe, &c., Fisre, M. Zingler, 
mdon. 
85. Dynamo Evecrric Macuines, A. Poleschko, 


ion, 

86. Puriryrnc Beer Worts, 0. Imray.—(A. Bergh, 
mark, 

87. See and Cottectinc Dust, C. Walker, 
on. 


88. Prorecrinc LitsocraPpHic Srones, J. Eberle, 
London. 
89. Pressinc Grass for Catr.e,E. Edwards.—{J. Ahrens, 
Germany.) 
90. ArtiFiciaL Fue. for Gas Sroves, 8. G. Rhodes, 
ndon. 
8rd January, 1889. 


91. Barus, P. A., A. L. F., and P. D. M. A. Maurel, 
London. 

92. Type Composinc, &c., Macuines, R. Hattersley, 
on. 

93. Drivixc Water Motors, W. A. Macfayden, Man- 


ester. 

94. Lime, J. Hargreaves, T. Robinson, and J. Har; 
ves, Live 1. 

a Securine Sauttte Toncves, G. Spencer, Brad- 


ord. 

96. Damprnc Warps, C. H. Sieber and G. Jackson, 
Manchester. 

97. Mountine Carp CLoruine, W. Walton, Manchester. 

98. Hanp Bags, D. McLaren, Glasgow. 

99. VeLocipepss, E. B. Gittins, Birmingham. 

100. Wrap for Encasinc UmBRELLAS, P. Martin, 
Birmingham. 

101. a Warr and Waxkine Stick, J. F. Young, 


y. 

102. Piayine the Piano, I. E. Witherby, London. 

103. Race Game, G. B. Barker, Manchester. 

104. Hyprav.ic Jer for Pumprsc, W. A. Macfadyen, 
Manchester. : 

105. Szwinc Macuryes, A. Hamer and W. L. Dash, 
Leicester. 

106. Cuimyey Tops, E. Hutchins, Leicester. 

= WHEELBARROW Bopies, J. W. Sankey, Birming- 

am. 

108. Pressinc Paper Putp, C. Herbert, G Ww. 

109. Suvtrie Boxes of ms, J. Pilling, Halifax. 

110. Heatinc Buitpines, J. Holder, London. 

lll. Coat, W. F. Richards, Swansea Valley. 

112. SicnaL, J. Woods and H. W. Hatfield, London. 

113. Measunine Macuryes, H. C. Braun and A. Ford- 
Lioyd, London. 

114. Extarcinc PxorocrapHic Necatives, A. R. 
Wi id, Sutton. 

115. Wrxpow CLeantne Apparatus, 8. Blow and D. F. 
Saunders, Lond 

116. UTiLisaTion 
London. 

7. Gop TaBLes anp Apparatus, C. W. Ogden, 
London. 

118. Execrric Brakes, W. P. Widdefield and A. H. 
Bowman, Manchester. 

119. Sprinc for Peramsucators, &c., H. W. Twiggs, 
Bristol. 


on. 
of Cement and P.aster, R. Stone, 


120. Comprvep Toors-Pick and Nari CLEANER, J. 
8 , London. 
121. Gas Motors, A. J. Boult.—(E£. Capitaine, 
Germany.) 
122. Firecrates for Furnaces, G. C. Dymond.—(H. 
Piron, Belgium.) 
123. Jormnt Keys for Rartway Rats, 8. Danischewsky, 
Liverpool. 
124. ApverRTisinG, P. Gill, Liverpool. 
125. Specracies, H. Tansley, London. 
126. Dynamos, G. 8. Liickhoff, London. 
127. — Hypraviic Macuinss, &c., J. Fraser, 
ndaon. 
128. Rirtes and similar Frre-arms, E. Reguander.— 
(A. Hahn, Sweden.) 
129. Saint, W. Austin, London. 
130. Pepa Piece, G. Vincent, London. 
131. Manvuracture of Boots and SxHoes, 8. Jacobs, 
London. 
132. Catcnine the Grease falling from Cannes, J. 
muel, London. 
133. a Reapisc Desks, &c., A. Bruckner, 
mdon. 
134. Games, J. C. Morrell, London. 
135. LicutTinc Ratmway Vexicies, I. A. Timmis, 
London. 


4th January, 1889. 


136. Wests for Carriacgs, J. Sawyer, London. 
137. ALLoy as a Susstirvre for Sitver, M. Breslauer, 
London. 
a. Speep and Power Moc.tip.yinec Gear, T. Fraser, 
iw, 


139. UMBRELLA Protector, G. Goode and J. Gold- 
mann, London. 

140. ComBrnation Brusues, &c., C. Scott or Cowley, 
Dundee. 

141. Sarety Bicycies and Tricycies, F. W. Brock, 
Bristol. 

2 + Lusreicatinc Rotts on Trx-PLaTE MiL1s, T. Row- 

rt. 


8 

’ 

143. Macuine for Woop Woot, W. and F. W. Brock, 

risto 

144. Curtars Hooks ami Suspenpers, L. White, 
Manchester. 

145. Kyrttinc Macuinery for Hosiery, G. Temple- 
man, Nottingham. 

146. ARTIFICIAL Rearinc of Geese, &c., G. C. Salt, 
Sussex. 

147. Locks, W. Kneen, Wolverhampton. 

148. Preventinc IscrustaTion in BorLers, R. Coss- 
lett, Bristol. 

149. Process of Workrse Scrap Mera, J. W. Sum- 
mers, Stalybridge. 

150. Pocker UmpBre.ias and Parasoxs, 8. Hodgson, 


Ss. 

151. Canryinc Apparatus, W. P. Ingham, Middles- 
brough-on-Tees. 

152. Cricket Bats, M. Hall, Bradford. 

153. Maxine Grass Batt Strorrers, J. B. Adams, 
Barnsley. 

154. Navat ArMaMENTs, R. A. E. Scott, London. 

155. Barspep Wire Nettine and Fencrne, R. P. Yates, 
Birmingham. 

156. Fixnpixe the Hour Ano .e of the Sun, W. Robin- 
son, > 

157. New Cut of Gioves, M. and P. Haendel, London. 

158. a for Hoipine Wives, &c., F. A. Oetzmann, 

mdon. 

159. Crosine Tins, &c., A. Otto, London. 

160. Coatine for Iron or Steex Puartes, P. Evans, 

Liverpool. 

161. EarTHENwaRE, &c., PLates, T. Willett, London. 

162. Protection Stoprer. Botte, C. Cox, Tiverton. 

163. PreseRvine Ecos, E. Pott, Munich. 

164. Gas Meters, W. E. Price, London. 

165. SuspenDerRs for Trousers, F. Slazenger, London. 

166. Suspension VENTILATED Sprinc CusHION Seat, 
R. Jones, London. 

167. Lusricatine Piston-rops, J. Kerr, Liverpool. 

168. Sorrarres, &c., F. T. Sly, London. 

169. Dry Preparation of Tea, &c., H. 8. Wellcome, 


on. 

170. Ferrvu ies for Umprecia and Warkrinc Sticks, J. 
Emmett, London. 

171. Tuxs for Preserves, V. V. Clairet, London. 

172. Boots and Suogs, G. C. Dymond.—(B. Bohrmann, 
France.) 

178. ATTACHMENT to GaRMENTs for DisPLAYING ADVER- 
TISEMENTS, J. Walters, Liverpoo! 

174. Horsts or Lirts, L. R. E. Birkett, Manchester. 

175. RECREATIVE FreELp Game, A. Nicol, London. 

176. Cuemicat Composition for Horses, W. Webb and 
J. Harnett, London. 

177. Frre-arms, T. F. Ensor, London. 

178. ConVERTING into Power the Heat Contarnep in 
Waste Steam, C. Wells, London. 


179. IncanpescentT Exectric Licuts, C. Wells, 
London. 

180. — Pires and Cicar Tuses, A. Posener, 
mdon. 





181. Guass-Linep, &c., T Pisces, H. D. Cooper, 
London. 


182. Sasa Wixpows, J. 8. Brown, London. 

183. Hypravutic Apparatus, H. D. Pearsall, Kent, and 
J. W. Gordon, Lower Clapton. 

184. Save of Liquips in the SHape of Spray, H. Weis- 
senburger, London. 

185. Tarcets, P. 8S. and R. F. Court, London. 

186. Oprarninc Fresu Water from Sait Water, J. 8. 
and H. Stevenson, London. 

187. Propuction of Metatuic ALvoys, P. M. Parsens, 
London. 

188. Mepicatep Bao or Pu.tow, E. L. Parsons and C. 
G , London. 

189. ARMATURE for Winprinc DyNaMO-ELECTRIC Ma- 
cues, W. H. Knight, London. 

190. Ou-stoves, E. A. and J. D. Rippingille, London. 

191. Ort-stoves, E. A. and J. D. Rippingille, London. 

192. Sappes for Bicycues, A. L. Garford, London. 

198. AvTomatic Hose Covp.ers, O. Grant, 
London. 

194. Detivery Apparatus, C. A. Jensen.—(J. Stein- 
decker, Germany.) 

195. TuNNELLING Apparatus, J. H. Greathead, 
London. 

196. Gas Motor Enornes, J. Southall, London. 

197. Dveiwe, J. Imray.—(La Société Anonyme des 
Mati¢res Colorantes et produits Chimiques de St. Denis, 
France.) 

198. Hypravtic Lirt, A. A. Vuigner, London. 

199. Finispinc Pive Fasrics, 8. C. Lister and J. 
Reixach, London. 

200. Compressinc Lear or Cake Tosacco, C. J. Fox, 

mdon. 
5th January, 1889. 


201. Lockinc Mecnanism of Macuines, G C. Bing- 
ham, London. 

202. Game of Drawinc-Room Foorsatt, A. E. Evans, 
Ilkeston. 

203. Lawn-TENNIS MARKER or Scorer, C. R. Gorringe, 
London. 

204. Sanrrary Ink, R. Hannan and W. Paterson, 


G Ww. 

205. Boxes, G. Gibbons, J. M., J., A. J., and 8. A 
Gimson, Leicester. 

206 Grinpinc Mitt, J. S. and J. W. Chenhall, 
Churston. 

207. ARRANGEMENT for 
J. H. Woodworth, Dublin. 

208. DetacwaBLe Lips for Jucs, &c., H. Harrison, 
Sheffield. 

209. Securine the Ris; in Umpre.vas, A. Porter and 
W. H. Davis, Halifax. 

210. Krers used in BLeacninc and Dyeine, W. Brace- 
well, near Chorley. 

2l1. Merat Roiiuinc Macuines, D. E. Kempster, 
London. 

212. Kitns for Dryinc Gratin, &c., J. Wilson, Man- 
chester. 

213. Reaptno Desk, E. Pillow, Crewe. 

214. Sat from Brive, R. Hodgson, Birmingham. 

215. Srrap Lirrinc-on Apparatus, 8. Shaw, Man- 


PaoTocRaPHic CAMERAS, 


ester. 

216. Kerrie or Pan Rest, J. W. Dean, London 

217. CatcuLatinc Macuives, A. W. Patching, Man- 
chester. 

218. Horsesnogs, &c., C. T. Jeffery —(V. A. Dejean, 
Belgium.) 

219. Comprnation Cuair and Covcs, H. D’A. Power, 
London. 

220. WHEELED Venic.es, G. Frost, London. 

221. TrReaTmMENT of Rice, A. Perry, London. 

222. Swett Pepat Mecuanism of Oroans, Gray and 
Davison, and T. Poyser, London. 

223. Recreation Macuines, J. C. Sellars, Liverpool. 

224. FrRE-EXTINGUISHING Spainkvers, W. Mayall and 

. Thomasson, London. 

225. Canpvesticks, H. Dalgety, London. 

226. Ripinc Hasits, G. W. Hunt, London. 

227. Perambuartors, W. F. Bottomley, Keighley. 

228. TaRasHING Macurngs, T. Bee, London. 

229. Or. Cups, P. Jensen. —(W. F. Mattes, United 
States ) 

230. Extractinc Jcice from Lemons, &c., E. M. 
Brandon, London. 

231. Bittianp Cves and Tips, E. G. Burling, Rich- 
mond. 

232. Free Krnpiers, H. O. Syllwasschy, London. 

233. Gauce for Levet of Liquips, E. Grube, London. 

234. Openine and Cuosine Fanwionts, &c., A. Illidge, 
London. 

235. Cure of Smoxy Caimvyeys, C. H. Johns, Hendon. 

236. Treatinc Hicn Exp.osives, R. 8. Lawrence, 
London. 

237. Neck Scarves, &c., E. Foucault, London. 

238. Ecectric Macuiness, J. D. Gibbs and E. Fesquet, 
London. 

239. Fire Licuters, E. Greenfield, London. 

240. Securine Sponces to Bott.es, &c., The Roberts 
sae Stopper Company, Limited, and F. C. 
Roberts, London. 

241. Macazines for Rirtes, K. Krnka, London. 

242. ExTincuisHine Fires, A. M. Parker, London. 

243. Manoracture of Boots, 8. H. Quelch and A. G. 
Wilson, London. 

244. + gamed Esparto Grass, &c., H. C. Capel, 

mdon. 

245. Pencit Hoipers, &c., R. Spear, London. 

246. Foot Bats, &c., L. Delle, London. 

247. Exmaust Steam for Distituisa Liquips, &c., P. 
A. Thomas, London. 

248. ARTIFICIAL FueL, R. Clarke and J. W.T. Stephens, 
Cardiff. 


249. Screw Nets, J. E. Ransome, London. 

250. Kyitrinc Macuunes, F. Mellor, London. 

251. Provectites and Torrepo Turowers, &c., R. 
Southworth, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


392,680. Piston, P. Maltby, Cleveland, Ohio.—Filed 
July 27th, 1888. 

Claim.—(1) The adjustable solid piston, consisting 
of the head A, - —w B, oe radially-adjustable 
bearing-sections D, their movable supporting wedges 
E, and bolts F, firmly securing said sections against 
outward movements, whereby the wearing-sections 
are prevented from ping into or cutting the 
as the piston passes thereover. (2) The piston-head 
provided with radially-adjustable bearings or packing 
plates, in combination with adjustable wedges to force 
said plates outward, and fastening devices, substan- 





tially as shown, to a the sections from moving 
outward beyond the positions to which they are 
adjusted. (3) In a piston, the head A and fo'lower B, 
in combination with the intermediate radially-adjust- 
able bearing-sections D, and bolts F, provided with 
collars or nuts to retain said sections, and also with 
external nuts to retain the follower-plates. (4) Ina 
piston, the head A and follower-plate B, in combina- 
tion with the slotted radially-adjustable metal 





392.732. Box ror Urricut Spinpies, A. B. Hutchin- 
son, Brooklun.—Filed July 20th, 1888. 

Claim.—(1) The combination, with an upright 
spindle having thereon a substantially straight lower 
journal and a tapered upper journal at a distance 
above said lower journal, of a spindle frame and upper 
and lower undivided boxes thereon for said journals, 
and an adjustable step for the foot of the spindle to 
support the weight of the spindle, and a screw for 
adjusting the said tog Beg thereby adjusting the 
tapered journal to its box, substantially as specified 




















(2) The combination, with an upright spindle havin 
thereon a lower journal. of an undivided box for sai 
journal, and an adjustable step in said box for the foot 
of the spindle below the journal, an oil-chamber 
within the box for lubricating both the journal and 
step, a cap forming the bottom of the box, and 
removable for the insertion of the step and cleaning of 
e box, and an adjusting screw fitted into and 
through the cap to raise ont lower the step, substan- 
tially as specified. 
392,783. Oar Extractor ror Grain Separators, W. 
P. Clifford, Ottumwa.—Filed March 19th, 1886. 
Claim.—(1) In a grain separator, the combination, 
with a casing having openings in its side, of the 
hopper B, having the central discharge opening }, the 
oat extracting cylinder C, and the brush G above the 
cylinder, substantially as herein shown and described. 
(2) In a grain separator, the combination, with the 








casing A, provided with the brackets ¢, and the hopper 
B, having the central opening }, of the pivotted levers 
E, the cylinder C, journalled in bearings carried by 
said lever, the hand screws passing through the said 
levers and brackets, and the lock nuts fon the screws, 
substantially as herein shown and described. 


392,754. Mecuanism ror OperaTina ORDNANCE, G. 
W. Rendel, Newcastle-upon-Tyne, England.—Filed 
June 7th, 1887. 

Claim.—(1) The combination of a_ horizontally- 
turning turret or turntable, a gun slide jointed 
thereto at its fore end by a pivot, allowing vertical 
movement at its rear end, and a sliding saddle carry- 
ing the gun and wholly supported by the gun slide, 
along which the saddle moves only in the line of 
recoil, substantially as and for the purpose set forth. 
(2) The combination of a horizontally-turning pivot or 
turntable, a gun slide jointed thereto at its fore end 
Ly a pivot, allowing vertical movement at its rear end, 
a sliding saddle carrying the gun and wholly supported 
by the gun slide, along which the saddle moves only 
in the line of its recoil, and a press acting upon the 


() 


92.754 
































gun slide to move it vertically about its pivot, sub- 
stantially as set forth. (3) The combination of a hori- 
zontally-turning turret or turntable, a gun slide 
attached thereto by a pivot at its fore end, allowing 
vertical movement at its rear end, a sliding saddle 
movable along the gun slide in the line of recoil, the 
gun trunnioned in and resting at its breech upon 
the sliding saddle, a press acting upon the breech end 
of the gun to raise and lower it, and a acting 
upon the gun {slide to move it vertically about its 
pivot, substantially as and for the purpose set forth. 
(4) The combination of the gun provided with the 
breech-block, the saddle traversing en to 
and in rear of the gun, the table upon the saddle to 
receive the breech-block, the loading tube oupported 
u the saddle and movable transversely to the path 
t thereof, and the rod likewise movable 





D, the intermediate wedges E, the internal wedges G, 
the fastening bolts F, and adjusting bolts H. 





ol 
transversely to the path of movement of the saddle and 
having the hook or claw for engagement with the 


breech-block and with the loading tube, substantial! 
as and for the purpose set forth. (5) The combination 
of the gun provided with the breech-block, the saddle 
trave sversely to and in rear of the gun, the 
hydraulic press connected with the saddle and moving 
it to and fro, the table upon the saddle to receive the 
breech-block, the | tube ape upon the 
saddle and movable transversely to the path of move- 
ment thereof, and the hydraulic with its rod 
movable transversely to the path of movement of the 
saddle and having the hook or claw for engagement 
with the breech-block and with the loading tube, 
substantially as and for the purpose set forth. 


392,890. ReouLation or ELecrric Motors, W. Stan- 
se Great Barrington, Mass.—Filed May 18th, 
1887. 


Claim.—(1) The Sngeevenent in the method of regu- 
lating the s of electric motors, which consists in 
automatically varying the electro-magnetic effect of a 
a current upon the field of the motor by 
introducing variations of resistance in said circuit co- 
incidently with and proportionately to variations in 


392,890 








the mechanical duty of the motor, substantially as set 
forth. (2) The hereinbefore described method of 
governing electro-motors, which consists in automatic- 
ally varying the current traversing a demagnetising 
circuit applied to the field magnet of the motor by 
varying the resistance of said circuit coincidently with 
and proportionately to variations in the mechanical 
duty of the motor. 


$92,912. Support ror Sprnninc Srinpies, W. F. 
Draper, Hopedale, Mass.—Filed May lst, 1888. 
Claim.—(1) The spindle and the supporting case or 
holder, combined with a bolster bearing having rolling 
surfaces and with a step and spring to support and 
permit the step to move laterally, substantially as 





described. (2) The spindle and the supporting case or 
holder, combined with the bolster bearing having 
rolling surfaces }, and a step and spring to support 
and permit the step to yield not only laterally, but 
vertically, substantially as described. 


392,920. Srike Pviier, B. S. Horton, Vermillion, 
Ohio.—Filed February 9th, 1888. 

Claim.—{1) In a spike puller, the combination, with 
an operating lever, of two extracting jaws «a, pivot- 
ally connected midway of their length, their lower 
ends adapted, as described, to engage beneath the 
head of a spike, and their upper ends provided with 
the opposing inclined faces a4 and the shoulders a, 
whereby the intermediate lever is caused to hold the 
jaws in engagement, enabled to lift them with a posi- 
tive action, and is prevented from closing them beyond 


[392920] 





the proper limit. (2) The spike extractor consisting 
of two pivotally ted clamping jaws adapted at 
their lower ends to grasp a spike and provided at their 
upper ends with shoulders a5, the wedge B, to cause 
the initial engagement of the jaws and retain them in 
ition untift the lever is applied, and the detachable 
ever and its fulcrum, said elements adapted, as 
described, for conjoint use. 
931. Merarurc Wire Pacxtino, J. A. Prindle, 
Cleveland, Ohio.—Filed August 1st, 1888. 
Claim,—The bination, with metallic wire pack- 
ing ring having abutting or engaging ends, of seat or 











e having 
more 


groove for such 
walls of uneq 


king, such seat or 
slope, the inner wall being 
abrupt and the outer wall aes Se inclined to the 


plane of the packing ring, substantially as set forth. 








Epps’s Cocoa.—GRATEFUL aND ComFortiIna.—"‘ By a 
thorough knowledge of the natural laws which — 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until ~—— enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floa' around us ready to attack wherever there is 4 
weak point. We ma ee rd many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 

ly nourished frame.” — Civil Service Gazette. 
Made simp with boiling water or milk. Sold only 
grocers, labelled—“James Epps & Co., 
Homeopathic Chemists, London.” Also makers of 





Epps’s Afternoon Chocolate Essence.—[{ADVT.] 
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DEFENCES OF OUR COALING STATIONS. 
No. J.—HONG KONG, 


Since the days when the “gay cavalier” condemned 
his faithless mistress to a justly merited exile in Hong 
Kong, the current and on aed impressions of this colony 
have been associated with a remote little island at the 
mouth of the Chekiang, or Pearl River, which appears 
like a mere dot upon the map of China—and is, in very 
fact, a geographical expression! But when it is borne in 
mind that this “dot” possesses an actual trade influence 
of £20,000,000 per annum, and that upwards of a hun- 
dred large steamers and sailing vessels may often be 
counted in its capacious harbour at one and the same 
time; that there are 180,000 permanent residents in the 
island, including upwards of 8000 Europeans; and that a 
greater tonnage of shipping is annually entered there than 
was registered at the Port of London in’1840—the 
immense commercial importance of the “land of fragrant 
streams” begins to be partially appreciated. This 
importance has for a length of time been fully recognised 
by the heads of great Oriental business houses, not only 
those hailing from the United Kingdom, but from 
Germany, Portugal, France and America. When we 
mention that only a few years ago the junior mess of 
Messrs. Jardine, Mathieson, and Co., at Hong Kong, 
received a pecuniary allowance from the firm of £4000 per 
annum, the position of these merchant princes in their 
more palmy days will be understood. Since then great 
changes have taken place, and a more wholesome economy 
has been observed. ‘This has not only been carried out by 
individual firms, but in the colony as a whole. Such being 
the case, it was ascertained, some years ago, that the policy 
of retrenchment inaugurated by Sir Pope Hennessy had 
resulted in a saving of 
£300,000 to the Colonial 


upon the mainland opposite, graving docks of the follow- 
ing dimensions :—One of 350ft. by 80ft., with 184ft. over 
sills; one of 400ft. by 90ft., with 243ft. over sills; and 
one of 500ft. by 86ft., with 29ft. over sills. Hence, ample 
accommodation exists for executing the repairs to a couple 
of ironclads or armoured cruisers of moderate size. This 
fact was taken advantage of by the French, in their recent 
naval war with Tonquin. One regrettable condition 
obtains in regard to the position of the docks at Aber- 
deen, This place, which contains not only docks and 
building slips, but repairing sheds and steam machinery 
of recent type, lies on the south-west of the island, quite 
outside the harbour and its adjacent fortifications. Hence 
it is entirely open to attack from an enemy’s cruisers, and 
might be destroyed without the possibility of a shot being 
fired in its defence. This is a sad blot in the scheme of 
fortification which has been worked out for Hong Kong. 
But to continue. Another essential adjunct to the comple- 
tion of the fortress has been carried out within the past 
three or four years, out of the surplus £300,000 before 
alluded to. Insodensely populated a position, fresh water 
is, of course, an essential element. The streams from which 
the island took its name, and which were used in early 
days for watering ships, rise beyond West Point, at a spot 
called Pok-fu-lun; but they are insufticient in volume, 
and at far too low a level to convey water to the town of 
Victoria. A proposal made by Mr. Rawlings, an 
architect, to dam up a valley below the signal station, was 
carried out ; but the stream thus intercepted was found 
| to be inadequate to keep the reservoirs full, and the upper 
| portion of the town suffered from drought. Moreover, 
| the establishment of villas right up to the Peak itself, 
the drainage of which ran into the valley, contami- 
| hated the watersupply. Consequently, it was determined 





exchequer. About this e g = \ Mountainous 
time the question of \} fom 
coaling station defence \ JZ " KOWLOONg#, Owioe 


began to be mooted, and 
it was decided to spend 
part of it in fortifying 
the town and harbour of 
the island. Sir William 
Crossman, who had gone 
out from England to 
report upon the defences 
of Singapore and Hong 
Kong, originated an ex- 
tensive system of forti- 
fications for the latter 
lace. These included 
tteries to the east and 
west of the island, com- 
manding the Lammas 
Channel, and the Lye- 
ee-Moon Pass; also works 
upon Stonecutters’ Island, 
and upon Green Island 
which commands the 
western approaches to the 
harbour; and _ batteries 
upon the Kowloon Pen- 
insula, on the mainland 
of China opposite to 
Victoria. The defences 
up to 1879 had consisted 
of a feeble open work off 
the east end of the town, 
called Wellington battery, 
mounting a few smooth 
bore popguns. No works | 
existed for the protec- 
tion of either entrance 
to the harbour, so that, in the absence of British 
war vessels, the town of Victoria, the anchorage, and 
the naval establishment, might, at that date, have 
been shelled with impunity by an enemy’s _ fleet. 
In consequence of the recommendations of Sir W. Cross- 
man, special works were commenced in 1883, some of 
a permanent character, others of the nature of open 
redoubts. The greater part of these are now completed, 
and they effectually protect the channels, by which access 
is obtained to the harbour. A number of heavy rifled 
muzzle-loading guns, including 9in. and 10in., are mounted 
in batteries at East Point, beyond Jardine’s and the old 
Mint, which sweep the whole of the anchorage from 
Pedder’s Wharf eastwards; and further out, in the throat 
of the Lye-ee-Moon Pass are redoubts armed with Gin. 
steel breech-loaders of the latest pattern. These command 
the approaches to Victoria in that direction. Opposite, 
upon the Kowloon Peninsula, batteries have also been 
erected which seal the north-west channels. The Lammas | 
Pass, due west, is protected by batteries of heavy muzzle- | 
loaders, and by works mounting 6in. steel breech-loading | 
guns at Belcher’s Point and upon Green Island opposite. 
Stonecutters’ Island, in conjunction with the west 
Kowloon battery, completes the circuit north of this 
spot, and submarine fields have been laid down on 
all shoal spots in this direction. A proportion of 
6-pounder and 3-pounder Hotchkiss guns has also been 
ordered for the completion of these defensive works, and 
they will probably be despatched in the spring. Another 
important work, which was the result of Sir W. Cross- 
man’s visit, is the reclaiming of a large, shallow lagoon at 
the entrance to the “Happy Valley,” beyond Jardine’s, 
called Causeway Bay. It is almost the only flat piece of 
ground in the Colony beside the racecourse, and has been 
reclaimed at enormous cost. When it is remembered that 
such spots are the only possible sites in Hong Kong for 
future graving docks which are under the protection of 
our guns, their prospective value can scarcely be over- 
estimated. Whilst touching upon the important subject 
of dock accommodation, we may mention that this has 
largely increased within the past ten or twelve years. 
There are at present, at Aberdeen and Kowloon, the 


former being on the island of Hong Kong, and the latter | 





~ ISLAND OF HONG KONG AND COAST ADJACENT. 


to conduct the water from a copious spring, which existed 
at a considerable elevation near Ty-tam-took, on the south 
of the island. A heading was driven right through the 
mountains of solid granite. It was 6ft. high, 4ft. wide, 
and two miles in length. This stupendous work, which is 
now completed, was accomplished by means of blasting 
operations with dynamite, and pneumatic drilling 
machines. It delivers water, without any accessory 
pumping, as high as Robinson-road, the highest {in the 
town of Victoria. Thus, so far as regards an abundant 
supply of spring water, the town and anchorage are 
absolutely independent. The spring head is, however, 
outside the radius of defensive works, and consequently 
liable to the depredations of an enterprising foe. Blot 
No. 2! Lastly, we may mention that Hong Kong will 
always have a force available for manning its batteries 





under circumstances of actual warfare. Some years ago 
a strong volunteer contingent was established in the 


| and a greater amount of energy stored per pound of cell. 
| But although many attempts have been made, nothing 
| of any practical value appears to have been reached until, 
in 1886, a French engineer, M. Desmazures—who, together 
with his chemist and electrician, M.Commelin, and his asso- 
ciates, Messrs. De Virloy and Bailhache, had been trying 
all possible combinations, with more or less, but never any 
complete, success, mainly for want of a negative plate that 
would freely absorb the oxygen of the charge and give it 
back in the discharge—bethought himself of first obtain- 
ing a,perfectly non-coherent mass of pure metallic copper 
by electrical reduction from the oxide, and then compress- 
ing it in a steel mould to the extent of some thousand atmo- 
spheres, by means of a hydraulic press. On immediately 
carrying out this idea, they found that, by nothing but 
an enormous pressure, it was easy to make a pure copper 
plate, of equal strength and hardness to rolled copper, 
from the loose reduced metallic “mud.” Then, by regu- 
lating the pressure so as to produce an apparently solid 
copper plate, but in reality of only about two-thirds the 
specific gravity of rolled copper, and consequently, infi- 
nitely porous, a beautiful negative plate was produced. 
T use the term “ beautiful” in a literal sense, for every- 
one who sees these plates with their planished surface of 
shining copper—cannot but admire them. This plate 
was found to possess the properties required, perfect 
depolarisation and very low electrical resistance. It was 
then only a question of finding a suitable solution from 
which a metal could be alternately deposited upon the 
positive plate and re-dissolved. , 

Research having already been made in this respect, it 
was an easy matter to test the most favourable results in 
combination with the new negative plate, and the follow- 
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ing general construction has been finally adopted, with cer- 
tain modifications when 
used for special purposes : 
—-A copper negative 2 to 
3 mun. thick, enclosed in an 
envelope of parchment 
cloth, ordinary parchment 
paper being liable to get 
torn by rough handling, 
opposed toan iron positive 
plate of wire gauze, in a 
solution of zincate of 
potassium of 50 deg. 
Beaumé, the whole con- 
tained in a thinsheet steel 
tinned box. Anextremely 
strong, light, and service- 
able cell is thus obtained. 
During the charge, the 
zinc in the solution is 
deposited upon the iron 
gauze plate and the super- 
fluous oxygen is absorbed 
freely by the copper 
plate. In the discharge, 
the zinc is re-dissolved, 
combining again with the 
oxygen from the copper 
plate. 

It will be thus seen 
that there is no reason 
why the plates should in 
any way suffer, and it is 
found, after the consider- 
able experience referred 
to below, that whilst 
the iron plates remain 
absolutely unchanged, the 


copper plates actually 
become harder and 
stronger by long use. 
| These cells give a comparatively low  electromo- 
tive force, and a very large quantity of cur- 


| rent, and where small quantity only is required the 
|cells may be made up in cases of three, one of 
such boxes measuring 10in. by 4$in. by 10in. high, 
and weighing 281b., giving a discharge of 150 ampére 
hours at from 2°70 to 2°05 volts, according as the 
rate of discharge be slow or rapid. This division into 
three cells for each box is very favourable in preventing 
swilling, where much knocked about. A discharge may 
be made in as little as 2} hours with fair efficiency and 
perfect safety to the plates, and for sudden efforts—such 
as are required for tramway work—a current of 200 am- 
| peres may be obtained without injury from a cell weigh- 
| ing 19Ib. This was actually shown by Messrs. Saiitier 
| Lemonnierand Co., of Paris, when they kindly lent a battery 

of these cells to the Académie des Sciences for illustrating 
| the Cowles aluminium process. The cell may be completely 





Colony, the germs of which are still extant, and a body of | sealed up for portable work, and, when used for stationary 
some 800 Sikh police, all drilled and disciplined soldiers, | purposes, the solution may be covered by a film of oil to 
is constantly recruited from our Indian Possessions. A | prevent carbonisation and “creeping” up the terminals. 


proportion of Royal Artillery, as a matter of course, 
forms part of the garrison at this station. To sum up, 
the condition of Hong Kong, so far as regards its military 
features, is highly satisfactory, and reflects great credit 
upon the efforts of the War Department, and upon Sir 
Pope Hennessy. 








ALKALINE ACCUMULATORS. 


To invent a reversible couple or secondary battery, with 
iron, copper, or carbon plates in an alkaline solution, has 
been the aim of many electro-chemists ever since Planté 
gave to the world, in his modest, unostentatious way, the 
first so-called accumulator. The advantage of a light and 
strong metal for the plates, a solution nearly neutral when 
ina state of discharge, for transport at ordinary rates, 
and non-injurious to adjacent metal work, no fumes of any 
kind, and the use of a sheet iron cell or tin box being 





alone of sufficient attraction, without considering the possi- 
bility of attaining a higher rateof discharge without injury, 


| The notice of the French Government experts was early 
|drawn to this invention, and in the spring of 1887 a 
| battery of 132 cells, weighing 40 lb. each, was ordered for 
|a large steel launch. This launch was thoroughly tested 
|at Havre the following months of September and 
| October, with the result that the naval authorities 
| ordered a large battery of 560 of the same cells—9? tons 
| for the new submarine torpedo boat, the Gymnote, then 
| being designed by M. Zédé and Captain Krebs. Mean- 
| while a few tests were carried out in London, where an 
| electric omnibus was driven by 14cwt. of these cells at 
| the same speed as 23 cwt. of the most approved lead cells 
could drive it. This battery was tested at Havre by the 
Government officials previously to its installation on 
board the Gymnote, and accepted as most satisfactory. 
| An account of these tests was read by M. Hascart before 
| the Académie des Sciences at Paris, and showed a total 
| weight of 37 kilogrammes per electrical horse-power hour, 
and an efficiency of 65 per cent., without including a 
considerable residual charge afterwards taken from tke 
cells, 

The Gymnote was not launched until last autumn, ard 
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the trials did not take place until a few weeks ago. It is 
described in Za Nature, December 22nd, 1888, and 
L/ Illustration, December 8th, 1888, from which a few short 


extracts are translated as follows :—“ A first attempt, in | 
November, 1876 (? 1886) with M. Reynier’s accumu- | 
lators installed in a torpedo launch, failed completely. | 


Without being discouraged, MM. Zédé and Krebs applied 
to MM. Commelin, Bailhache, and Desmazures, who had 
just invented the light alkaline accumulator, and on Sep- 
tember 20th, 1887, the same boat in which M. Reynier 
had failed underwent the triumphant trials at Havre 
which resulted in the acquisition of the electric torpedo 
launch by our Navy. Without loss of time the engineers 
set to work, certain of success. Captain Krebs built his 
multipolar motor of 60-horse power. M. Zédé entrusted 
M. Romazetti, naval constructive engineer, with his plan 
of the Gymnote, which was laid down in the Toulon 
Arsenal, and MM. Commelin and Desmazures proceeded 
with the construction of the giant battery of 564 accu- 
mulators, to have a capacity of 93,000,000 kilogrammetres 
(345-horse power hours). The much regretted M. Des- 


|ON THE FLOW OF AIR IN A _ DIVERGING 
CONICAL TRUNK INTO WHICH IT IS DRIVEN 
BY A FAN. 
By Dr. OLIveR LopGE. 
No. II. 
THE only misprint of consequence in my article of January 
4th occurred in equation (14), on page 2, where M 
| should have been 4 
| In the numerical example at the end of that article I 
| imagined a trunk of rather unnecessarily large size, 55 
| square feet in the mouth. If the difference of temperature 
between exit and entrance mouths were, with the assumed 
velocity and such an opening, 2 deg. Ceut., the effective 
| power of the fan would be 162-horse. An 81-horse effec- 
| tive power would correspond to a difference of tempera- 
| ture 1 deg. Cent. 


| Speed of the air at various sections.—We did not last 


mazures died very suddenly last January, but M. | time calculate exactly how the velocity of the blast varied 
Commelin, assisted in a patriotic manner by Madame at different cross sections of the trunk. It is natural to 
Desmazures, was well able to finish his part of the work. | suppose that the speed will be inversely proportional to 
The Gymnote is propelled by a powerful four-blade the sectional area, and certainly this cannot be far wrong, 
screw 1°50 m. in diameter. The motor is Captain Krebs’ | though at the same time it cannot be accurate, because of 
invention. It has sixteen poles arranged round a ring arma- | variations in density. 


ture one metre in diameter, furnished with a commutator | > : ; -M. 
and four brushes—two for going ahead and two astern. Te ee w= Ap’ 
The speed is 200 revolutions per minute, and the propeller | : 3 ~ 5 
is driven directly. The motor weighs 2000 kilogs., and equation (11) gives - es Bp 
gives 60-horse power with the normal current of 220! and equation (12) gives p* =C—-4Bu?. 


ampéres at 220 volts. The electrical energy is provided | (Combining these we get, for the velocity of the blast 





by the battery of 564 alkaline accumulators completed by 
M. Commelin. Each cell weighs 17° kilogs. making a 
total weight of 9840 kilogs. Taking the total capacity of 


345-horse power hours, the weight per horse-power hour | 
stored is 28°6 kilogs. This allows for a speed of 10 knots | 
for six hours. The trials at Toulon were begun in the | 


Vauban Dock, and continued in the open sea. They sur- 
prised beyond measure the few privileged spectators. 


The boat manceuvred like a fish on the surface as well as | 


below, and maintained the desired depth with precision 
at all speeds, changing direction and taking up the 
position ordered with great facility. 

We cannot speak too highly of the complete success 


which has crowned the efforts of MM. Zédé, Krebs, | 
Commelin, and Romazetti, who may be proud of their | 


work. But the most favourable and important field for 
the use of these cells—where the very shaking to which 
they would be subjected would be most advantageous— 
is the traction of tramcars and vehicles of all kinds running 
on —— roads. For this purpose, the lightness, strength, 
and durability under great varieties of discharge, coupled 


with absence of fumes to corrode machinery, are a very | 


great consideration—and steps have already been taken 
with a view to using the accumulators on the Paris tram- 
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Ampéres 


ways, where something will probably be done in time for 
the opening of the Exhibition.” 
Diagram of two discharges.—Cell measuring 6in. by 


‘at any cross section A, the following equation of the 
| 12th degree :— 
u? (C - }Bu?)* = ( 


M \ez 7 
AB (15) 

I should be sorry to have to solve this completely ; but, 
| observing that B is small, there is no need to go further 
| than a second approximation. 


A first approximation gives us 





| u = ; hearly . (16) 
| ABC? 
| which is just inversely as the area. 
| A second approximation gives 
M M* \3 . 
7 (c 7A2 es) ‘ (17) 


| But the curious term wherein this differs from the first 
a becomes of importance only when the 
place at which the speed is wanted is of quite small 
| sectional area. 

Practically, therefore, the first approximation that the 
speed varies inversely as the cross section of the pipe is 
reasonably true for all parts of an open trunk. 

Simplified expressions 
for the constants, — Last 
time I expressed the 
various quantities in term 
of uw, but now I will 
proceed to express them 
all in terms of A, the 
sectional area of the pipe 
at any place, and I will 
introduce one or two 
other simplifications at 
the same time. 

Let the pressure and 
temperature in the 
chamber into which the 
air is being driven, as 
read by a barometer and 
thermometer respectively, 
in a place where the rush 
is not violent enough 
appreciably to affect the 
readings, be p, and T). 
| This “chamber” may, of course, be the general atmos- 
| here; in which case it is necessary to remember that 

; means the temperature of theair which has really come 


Bie 4 Hours 


an iden of 
comsed by 
the solution 





9 Hours 


3}in. by Gin. outside; weight of box and solution, 61b.; | through the fan, taken before it has had time to heat or 
total weight of plates, copper and iron, 31b.; total weight | cool appreciably at the expense of general surroundings. 


of cell, 91b.; charge, ten ampéres for twelve hours at | 
1 volt average electro-motive force ; solution, zincate of | 
soda, 45 deg. Beaumé; discharge through a constant resist- | 
ance of ‘0017 and ‘0066 ohms respectively. These figures 
are to be considered approximate only, the measuring | 
instruments not being so delicate as could be desired, but, | 


as one of the first experts of the day is about taking exact | 
tests, such data will soon be available. 


The above diagram shows two idiosyncratic curves of | 


discharge, one at a very high rate,and the other at a| 
normal rate. The peculiar rise in electro-motive force, | 
especially remarkable in the case of the heavy discharge, 
may be accounted for, partly by the decrease in internal 
resistancecaused by the solution rising in conductivity as it 
increases in density, and partly by the rise in temperature 
having a similar effect, much more noticeable in the curve | 
of rapid discharge. The great question of a perfect | 
miner’s lamp has occupied the attention of those connected | 
with this new accumulator, and by substituting a thin | 
plate of silver—made by the same process—for the copper 
plate, an increase of about 100 per cent. is obtained in 
electro-motive force. Consequently, the “silver cell” 
only weighs about half the copper one for a given output. 
For a miner’s lamp, the battery with silver negative 
plates only weighs 3lb. for 50 watt-hours, and of this 
weight, not more than $1b. would be silver—always pre- 
served in its metallic form, with no waste or deterioration 
in value—the cost of which is 32s.; but as the process of 
manufacture actually raises the value of the metal by 
purification—it is the same in the case of copper, and a | 
point of. great importaace—this outlay in silver is not a | 
costly matter, 4 per cent. per annum covering wear and 
tear, depreciation, and interest. P. B. E. 





Let p, and T, represent the same things for the chamber 
out of which the air is being drawn; again taken in a 
place when the rush, if any, is moderate. 

Then the constant we have hitherto called C becomes 


7 
Pi 


GT, Hence, for the deli- 


simply pit ; and B becomes 


very side, CM =G T,. 
B py 

For the suction side the constants have different values, 
but their ratio is similarly GT, . 


Moreover the expression BC2, which occurs in (16), 


simplifies to p,, that is to ah , on the delivery side, and 
x4 
Po 
GT, 

Experimental observations necessary to gain full informa- 
tion about the working of a fan.—In making measurements 
of the performance of a fan some are easier to make than 
others, and except for an extraordinarily complete and 
detailed examination only a few things are necessary to 
be directly observed, the rest can calculated. It 
becomes, therefore, of interest to know how few observa- 
tions will give us full information about the activity or 
performance at any instant, of a fan which is known to 
work in a fairly economical manner, .¢., to be fairly free 
from eddies and from throttling. 

Now of all the measurements that can be taken in the 
blast—pressure, temperature, velocity, quantity of air, 
density—-I imagine that temperature must be the easiest 
to observe. Pressure is by no means easy, and accurate 


to p, or on the suction side. 








measure of velocity must be difficult; but to read an 
accurate thermometer graduated to tenths of a degree, 
passed through the trunk walls, so that its bulb is im- 
mersed well into the stream of air, not too near a side, at 
a place where the section is A, that must be any eas 
matter; and from this one observation, combined with 
the observations of the initial and final states of the air 
already mentioned, all the circumstances of that place, 
and indeed of all other places in either delivery or suction 
pipe, as well as the effective power of the fan and the 
quantity of air delivered, can be calculated, thus :— 

I quote equations from previous article, simply substi- 
tuting the eesuaide values already recorded for the con- 
stants. The pressure at the place where the temperature 


is T is — 
P =i (7. )e (9) 
The square of velocity at the same place is 
u? = 7G(T, - T) . (13) 
The density there is 
p= (a) (11) 
1 T. 


The mass of air transmitted in unit time across this sec- 
tion is 


Nwhugwhe J {7em-D-(r) . (18) 


The total power of the blast at every section of the 
delivery trunk is 


P=3} MGT, . (14) 
In the suction tube the power of the blast is 
P, = 3}MGT,; 
and so the power of the fan is 
F=3}MG(T, - T.). (3) 


The temperature of the air at any section whatever of 


the delivery trunk may also be written down. We get it 
from (13) and (11) thus :— 
- Se te om gti, sO ( 
T=, - 797" - saat? a) - (9) 


an equation of the 6th degree, if it must be solved com- 
pletely ; but the expression raised to the 5th power is so 
nearly unity, that it may be almost ignored, and a succes- 
sive approximation or two will easily give the correct 
value for T at any section whatever of given area A. 

Substituting this value of T in the above equations (9), 
(13), (11), they all become quite general, and express the 
pressure, velocity, and density at any section whatever 
whose area is known. The equations apply to the suction 
side also, only that the suffix 4 must be used instead of 
the suffix ,. 

For purposes of numerical calculation the following 
convenient facts may be parenthetically noted. 


is the velocity with which the actual supply of 
air must be driven through a given section if it were at 
the density of the final chamber instead of at its actual 
density ; calling this quantity ,, equation (19) becomes 


u,* 


¥ a, ° , 
T]T, - 7G) - (19) 
and (13) may be written _ 
uU= Uy (2) Se (13’) 
a 
while M=Awui, ... (18’) 


(13’) must not be misunderstoud to assert that w is in- 
versely proportional to the 3th power of the temperature, 
for uw, is not constant, it varies inversely with A. 

One may also notice parenthetically a connection be- 
tween w, the speed of the blast at any place, and the velo- 
city of sound appropriate to the circumstances of the air 
there. For the velocity of sound in air at any tempera- 
ture is 

U = ,(14GT), 
hence (13) may be written 

wu? = 5(U,"° — U2) (20) 
or, since the variations of temperature in the trunk are 


but small, 
u?=10UdU (20’) 


Whence, taking the air in the delivery chamber as 
at 15deg. Cent., and the difference in sound velocity as 
about 2ft. a second per degree Centigrade, the speed of 
the blast at a place where the temperature is one Centi- 
grade degree lower is 

u= ,/(10 x 1120 x 2) = ,/(22,400) = 150ft. a second, 


Thus everything is known about the performance of the 
fan that can be known, up to the first approximation 
where differences in velocity due to friction and eddies 
are ignored. And in order to get all this information 
about the fan, all that has had to be actually observed, 
beside the size of the delivery trunk, are four things, viz.: 


(a) The barometric pressure of the air in the delivery 
chamber, 7. 

(b) The temperature in the same place (reckoned from 
air-thermometer zero), T;. 

(c) The temperature in the chamber whence the air is 
drawn, T,. 

(d) The temperature of the blast at some one section of 
the delivery trunk of area A, preferably not too 
near the mouth, T. 

Nothing else. And, given these data, we have calcu- 

lated : 


(p) The pressure of the air in every part of the eatin f 
(u) The velocity trunk. 
(T) The temperature |, 

(p) The density 
also— 


” ” 
” 


” 
” 


” ” ” 


(M) The amount of air transmitted per second. 
(P) The total power of the blast. 
(F) The effective power of the fan. 
The problem is, in fact, completely solved. 
Ottver J, Loner. 
University College, Liverpool, 5th January, 1889. 
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ARROL AND PRINGLES VALVE GEAR. 




















ARROL AND PRINGLE’S VALVE GEAR. 





THE accompanying engravings illustrate a locomotive valve- 
gear the invention of Mr. Arrol, of the Forth Bridge Works, and 
Mr. Pringle, of Scotland-street, Glasgow. It is claimed by the 
inventors that this gear gives a mathematically correct motion 
to the valve, the lead being kept equal at all grades of expan- 
sion. It can be applied to a locomotive that has been previously 
wrought with link gear without altering the engine in any way, 
and the valves can be placed in any position without affecting 
the accuracy of the movement. The up-and-down motion of 
the side framing of the engine cannot affect the gear in any way. | 
It will be seen that the working parts are few and large, and | 
therefore not liable to get out of order. It takes up less space 
by having only two excentrics in place of four; also, a reduction 
is secured in first cost and maintenance. 

The working of the gear will be best understood by reference 
to the engraving. B is the excentric keyed to the shaft A; C 
is an outer sleeve or ring having parallel sides, which work 
between a pair of segmental guides D, solid on to a frame or 
plate E; F is an outer strap encircling the guides D. The 
valve rod G is connected to the strap F as shown. At the 
opposite side of the strap is attached to the segmental guides a 
curved drag link K by one of its ends, and by the other to the 
wiper L, As the reversing handle is moved in either direction, 
it alters the relation of the forward or backward centre of the 
excentric, as the case may be, in relation to the crank, thereby 
enabling the engine to be run in the desired direction. H is a 
plate bolted on to the face of the segmental guides to keep the 
cylindrical strap and the sleeve in their places, forming a box 
to contain the working parts of the excentric. 








CLYDE SHIPBUILDING AND MARINE ENGI- 
NEERING DURING 1888. 


Tue twelve months ending with the 31st ult. have consti- 
tuted a “year of plenty” in the experience of all employed in 
the shipbuilding, marine engineering, and cognate industries of 
the Clyde and other Scottish ports. The improvement, which 
began during the latter end of 1887, happily grew and waxed 
stronger as time went on, and it soon became evident that the 
altered state of things was no transient spurt but a solid, 
lasting revival. The annual returns made up at the end of the 
year sufficiently indicate the activity which has characterised 
the year’s doings cn the Clyde. In all, thirty-eight firms have 
contributed to the year’s output, which is represented by 250 
vessels of about—we dispense with the niceties of odd tons— 
279,700 tons gross register. Of these vessels, 175 were steamers 
measuring about 228,800 tons, and seventy-five were sailing ships, 
barges, &c., measuring 50,860 tons. The corresponding figures 
for 1887 were 209 vessels aggregating 184,680 tons, 156 of which 
were steamers measuring 147,300 tons, and fifty-three sailing 








ships, &c., measuring 37,380 tons. There is thus an advance on 
the output for 1887 of forty-one vessels and 95,020 tons, The | 
output for 1888, indeed, is the largest since 1884, when the total | 
was 296,850 tons; but it is, of course, very far short of the | 
totals for the phenomenal years 1882-3-4. The yearly output | 
during the past decade is given, for the sake of comparison, in | 
the following tabular form :— 





| 
Years, Tons. | Years. Tons. | Years. Tons. 
1888 «+ 279,700} 1884.. +. 296,850] 1880 +. 241,110 
1887 ++ 184,680{ 1883.. - 419,660} 1879 + 174,750 
1886 + 172,440] 1882.. 891,930 | 1878 . 222,350 
1885 198,450 | 1881.. 341,020 | 1877 169,710 


The activity which prevailed during the year was signalised 
by the usual number of claims for advances in the rate of wages, 
most of which claims were readily granted, only a few instances 
of strikes occurring. The increased rate of workmen’s wages, 
and especially the great advances in steel manufacturers’ prices, 
due to the excessive demand for material and the increased cost 
of labour, began to have their natural effect about the middle of 
the year, and there was a falling off in the number of orders 
booked for the remaining months. It is gratifying to state, 
however, that contracts have not entirely ceased, and that the 
amount of new work on hand, and to begin now, exceeds 
by about 40,000 tons the corresponding amount at this time last 
year, and is greatly in excess of the figures for the four previous, 

The activity which prevailed during the year was not confined 
to a few of the firms, but all shared in proportion to their 
capacity for output. Messrs. Russell and Co., of Port Glasgow 
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| and Greenock, who with surprising enterprise and skill carry on 


business in three separate yards—two in Port Glasgow and one 
in Greenock—are ahead of all their contemporaries in the 
matter of tonnage output. They completed during the year 
twenty-three vessels aggregating 45,490 tons, being almost one- 
sixth of the entire output of the Clyde. Messrs. Russell have 
occupied this conspicuous position in the annual returns for the 
past five years; but their output last year was 18,460 tons over 
that for 1887, 5682 tons over 1886, 4629 tons over 1885, and 
13,375 tons over 1884. In previous years these results were 
owing very much to the fact that sailing ships, in which very 
little internal work is needed, were the staple production of the 
firm; but it is noteworthy that last year their efforts were 
equally divided between sailing ships and steamers, two of the 
latter being elaborate bulk petroleum carriers. Messrs. W. 
Denny and Brothers, Dumbarton, are second in the output list, 
with a total of 30,143 tons. This represents an increase on their 
output for 1887 of 19,774 tons; for 1886, of 17,219 tons; for 
1885, of 13,720 tons; and for 1884, of 6127 tons. A very large 
proportion of the work usually executed by Messrs. Denny how- 
ever, consists of light draught river steamers and _ barges, 
shipped to their destination in pieces, and during the past year 
the amount of such work was greater than ever. Altogether 
they produced thirty-eight vessels—an average of more than 
three per month—twenty-six of which were shipped to their 
destination in pieces. Of the total number, twenty-two were 
steamers aggregating 22,119 tons, and sixteen were sailing ships 
representing 8024 tons. Following upon Messrs. Denny and 
Brothers come Messrs. J. and G. Thomson with 21,000 tons; a 
much smaller total, but every ton of it representing very costly 
and intricate work, the figures being the combined tonnage of 
the two remarkable steamships City of New York and City of 
Paris. In 1882 the output of this firm was 21,300 tons, and in 
1881 it was 27,100 tons; but these are the only years in which 
their output exceeded the present. Messrs. Thomson’s name is 
followed S that of Messrs. A. Stephen and Son, of Linthouse, 
and the Fairfield Shipbuilding Company, but limited space 
forbids us particularising further. The following tabulated 
statement gives a clear idea of the extent to which individual 
firms have contributed to the grand aggregate :— 
































| 
g i | 5 
o 4 | - 
cA ° ° 
eg gz | g8 | af | 25 
Builders. ag 2 | FH 2 a 2 z 
poe | 
$s EFI } gs oO be Des 
Ro Be | me 
1. Messrs. Russell and Co... .. 23 22,957 | 22, 45,495 _ 
2. Wm. Denny and Bros. .. . 88 8,024 22,119 | 80,143 | 36,980 
8. Jas. and Geo. Thémson .. | 2 — 21,000 | 21,000 | 36,000 
4. Alex. Stephens and Sons . 7. 1,660 | 15,815 | 16,975 | 7,700 
5. Fairfield Company .. .. .. 8 — 15,299 | 15,299 | 15,720 
6. D. and W. Henderson and Co. 7 2,222 12,258 | 14,475 | 7,485 
7. Charles Connell and Co... .. 6 4,992 8,811 | 18,808 — 
8. A. and J. Inglis ee A a 11,855 | 11,855 | 10,481 
9. Londonand Ginaque Conpeny 4, — | 10,045 | 10,045 | 12,000 
10. Caird and Co, 2 — 9,944 | 9,944 | 10,000 
11. er Curle, and Co, .. 4 — 340 | 9,340 | 7,800 
12. A. M’Millan and Son... 6 == 7,737 7,737 _ 
18. Scott and Co., Greenock 7 — 7,179 | 7,179 | 6,070 
14. R. Napier and Sons.. .. 3; — | 7047 | 7,047 | 8,800 
15. R. Duncan and Co, .. 5 | 2,950 | 3,840 | 6,790 _ 
16. Aitken and Mansel .. 3, — | 5,682 5,682 _ 
17. Murdoch and Murray |; 8); — 5,295 | 5,295 —_ 
18. John Reid and Co. .. .. 4; — | 5,200 5,200 _ 
19. Napier, Shanks, and Bell | 5 | 1,060 | 8,650 | 4,710 _ 
20. W. Hamilton and Co. .. ..| 3| 2,280 2,282 4,562 _ 
21. Lobnitz and Co. ae 06 + 7), — 4,364 4,364 3,195 
22, Wm. Simons and Co, , ol | os 8,110 | 8,110 | 3,750 
23, Fleming and Ferguson .. ..| 4 — 2,980 , 3,700 
24. Ailsa 8 — Company | 5 20 2,850 2,870 — 
25. Alley and MacLe! es oo] 81] 2,004 184 | 2,228 39 
26. B , Stenhouse, and Co. ..| 1 | 1,906 — 1,906 a 
27. M’KnightandCo. .. .. ... 4) — 1,806 | 1,806 _ 
28. J. M‘Arthur and Co. 8 | 12 1,617 | 1,629 _ 
29, Campbeltown Company ; 1 os 1,508 | 1,508 — 
80. D. J. Dunlop and Co. 8; 400 1,100 1,500 1,600 
81. John Fullerton and Co y= 1,071 | 1,071 | — 
82. Scott and Co., Bowling .. .. 4 —_ 744 7 — 
83, Ardrossan Shipbuilding Co.... 2| 161 | 350] SIL] — 
34. T. B. Seathand Co... .. ..! 3 40, 350 390 oa 
35. W. 8. Cummi: a eal 91 | 134 225 340 
86. D. M'GillandCo. .. .. .. 1 _ 165 165 — 
87. Hanna, Donald, and Wilson..| 1 - 83 83 | 1,000 
38. Wm. Swanand Co... .. .., 1 58 _ 53 _- 
| 
Totals .. .. -» 250 | 50,860 |228,800 279,700 | 156,440 
Messrs. Alley and McLellan and several other firms produced, 





with other work, small light craft, such as barges, &c.; and if 
full account were to be taken of such work, mention would be 
made of several firms who — a very large number of 
ships’ boats constructed of thin steel. In the above list it 
should be explained, the horse-power of engines is only given 
when the builders were also the engineers. Appended is a list 
of the engines made by engineers who are not themselves 
builders :— 


Number of _Indicated 
engines. horse-power. 

Messrs. J. and J. Thomson.. ey ae PY , 100 
Messrs. Dunsmuir and Jackson ll 11,730 
Messrs. Hutson and fo «0 eae 10,800 
Messrs. R. NapierandSons .. .. .. .. 5 «. 9,600 
Messrs. Jas. Howdenand Co. .. .. .. .. 6 .. 7,600 
Messrs, Muirand Houston.. .. .. .. .. I2 .. .. 6,725 
Messrs. David Rowan andCo... .. .. .. 3 .. 6,170 
Messrs. Ross and Es: tke eal de led SO 5,245 
Messrs. Wm. King and Co. 4 4,040 
Messrs. D. Stewart and Co. 3 4,000 
Messrs. Kincaid and 2 4,000 
Messrs. Rankin and Blackmore 4 8,840 
Messrs. Bow and McLachlan .. 18 2,790 
Messrs. M. Paul and Co. 47 2,785 
ee oo BE Re tale ge 2,530 
ee | eee eee 1,860 
essrs. Fleming an Fergusson .. .. .. 12 600 
Total .. - 179 98,365 


The bulk of the engines turned out by the above firms were 
for vessels built in the district; but in a number of instances 
vessels built elsewhere were towed to the Clyde and engined 
there, or the engines were despatched to their destination by 
rail. 

The great majority of the vessels built during the year was 
of course intended for cargo-carrying pur It is doubtless 
owing to the economy attending the adoption of the triple and 
quadruple type of engines that orders for this particular class of 
vessels were so plentiful. Of the total output of tonnage the 
usual proportion was of vessels built to the order of foreign 
firms. Altogether, thirty vessels aggregating over 36,000 tons 
were built for foreign owners, included in which were several of 
the largest steamers produced. 

The year’s production of steamships, considered from the 
point of view of size, capacity, and power, presents some interest- 
ing facts. ere were nine vessels built, each over 4500 tons, 
two of which, the City of New York and the City of Paris, as 
is well known, are the largest and most powerful vessels afloat, 
being each 10,500 tons gross register, and having twin engines of 
18,000 indicated horse-power. Next in point of size was the 
Atrato, of 5300 tons, with engines of 6000 indicated horse- 
power, built by Messrs. R. Napier and Sons for the Royal Mail 
Steam Packet Company’s Brazilian service; the Peninsular and 
the Oriental, of 4972 tons each, and with engines of 5000-horse 
power, built by Messrs. Caird and Co. for the Peninsular and 
Oriental Company; the Yaroba, of 4937 tons and 4428 indi- 
cated horse-power, built by Messrs. A. and J. Inglis, Pointhouse, 
for the British India Association’s London and Queensland 
trade; the Dresden, of 4700 tons and 3000 indicated horse- 
power, built by the Fairfield Company for the Norddeutscher 
Lloyd’s; the Alfonso XIII. and the Reina Maria Christina, each 
of 4600 tons and with engines of 5500 indicated horse-power, 
constructed by Messrs. Wm. Denny and Bros., Dumbarton, for 
the Compania Trasatlantica, of Barcelona. Several paddle 
steamers for Channel service, noteworthy for high speed, were 
produced during the year, conspicuous among which were the 
Princess Henrietta and the Princess Josephine, built by Messrs. 
Denny and Bros. for mail service between Ostend and Dover; 
the former of which attained on trial a speed of over 21 knots, 
and has since been distinguished for fast passages in actual ser- 
vice. Other paddle steamers produced were the Rouen and the 
Paris, of 3700 indicated horse-power, built by the Fair- 
field Company for the London, Brighton, and South Coast 
Railway Company’s Channel trade. The amount of Govern- 
ment work accomplished during the year was not very large, 
but was sufficient, and of such a character as to maintain 
the high reputation of the district for productions of this kind. 
The principal vessels were the Magiciene and Marathon, two 
wood-sheathed, deck-protected cruisers, launched from the 
stocks of the Fairfield Company. Messrs. Hanna, Donald, and 
Wilson, of Paisley, constructed to the order of the Indian Govern- 
ment a torpedo boat of the first class, which attained a very 
high rate of speed on the measured mile. In addition to other 
small craft built by Clyde boat-builders for the Government, 
Messrs. R. Napier and Sons completed two sets of triple-expan- 
sion engines for vessels of the Spanish Navy. The proportion 
which the number of sailing ships built during 1888 bears to 
that of steamers was about the same as in the past two years, 
but the average tonnage of these is higher, and the year saw the 
production of the largest sailing ship afloat. This was the Liver- 
pool, a ship of 3377 tons, built by Messrs. Russell and Co., for 
Messrs. G. W. Leyland and Co., Liverpool. 

As mighthave beenanticipated, the past year’soperations demon- 
strated the continued ascendency of mild steel over iron for struc- 
tural purposes. The percentage of tonnage of steel-built ships, to 
that of ships built of iron and wood, was in 1885, 48; in 1886, 
683; in 1887, 86; and during the present year it was as high as 
97. While steel has thus undoubtedly superseded iron for the 
main features in ship construction, such as frames, floors, 
beams, and shell plating, it should be noted that for such parts 
as the plating of bunkers, shaft tunnels, decks, and inner 
bottoms-—parts which are subject to much tear and wear, and 
corrosive influences, and are structurally not of the first im- 
portance—iron is still employed, and its use has even been 
rapidly extending during the past two years. To a certain 
extent therefore the above percentages must be modified if the 
relative consumption of steel and iron by shipbuilders, or the 
amount of foothold still possessed by manufacturers of the 
older material, are to be accurately known. 

The keen competition which has long existed amongst ship- 
builders and engineers, and which is daily on the increase, has 
led many of the more enterprising firms to cast about for every 
means of cheapening production, which at the same time gives 
promise of not in any way impairing efficiency. Perhaps the 
most recent and important instance of this is the increased size 
of the individual parts of which ship and boiler structures are 
now composed. The very important progress early made by 
steel makers in increasing the superficial dimensions of steel 
plates was promptly taken advantage of by shipbuilders ard 
boilermakers having plant equal to the task of manipulating 
them. During the past year this feature has been developed 
considerably, and the desire to avail themselves of the econo- 
mical advantages offered by large plates has become more wide- 
spread amongst shipbuilders and boilermakers. These advan- 
tages, it may be almost needless to point out, comprise a 
material saving in weight of landings and butt straps for a 
given weight of plate, a reduction in the amount of rivetting 
required, a smaller amount of scrap, and lastly, a diminution in 
both the time of construction and cost of labour. These advan- 
tages have been pointed to on several occasions in the discus- 
sions of the societies concerned with shipbuilding and steel 
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manufacture, and not a few of the Clyde firms have demon- 
strated the genuineness of the advantages in practice. During 
the year many of the engineers and shipbuilders have added 
te their plant machines of the heaviest calibre, and others 
have so far remodelled their works as to be capable of 
dealing with the increased size and weight of plates now 
in vogue. Plates of the largest description would have 
been more rapidly and freely brought into use for the shells of 
ships but for objections on the part of ship fitters to their 
excessive weight and unwieldiness. Enhanced hoisting and 
handling apparatuses, however, are in many of the principal 
shipyards overcoming these objections of the workmen. As an 
example of the sizes now coming into favour, it may be stated 
that at the steel works of Messrs. D. Colville and Sons, Mother- 
weli, strake plates for the shells of ships are now being made 
double the ordinary length, viz., 28ft. 9in. by 30}in. by }fin., 
the small width doubtless being intended to contribute to the 
handiness of the plates. The average size of shell plates now 
being used by the celebrated Clydebank firm—Messrs. J. and G. 
Thomson—is 20ft. by 5ft. 6in. It may be added that it has 
been the practice of this firm for some time to use single Z-bars 
in place of the usual combination of frame and reverse frame, 
and to form the bulkheads of plates having flanged edges to 
serve for stiffening in place of angle irons. 

Perhaps development is miore marked in connection with 
the work of the boilermaker than that of the shipbuilder, 
because in the former case absolute necessity controls the 
movement, whereas in the latter only commercial convenience 
and economy are the controlling agencies. The higher pressures 
now so common in marine boiler practice compel the increase in 
size and thickness of plating. At the beginning of the past year 
there was a greatly increased demand for the largest size of 
boiler plates manufactured, but the attitude which the 
officers of the Board of Trade assumed towards their 


use had the effect of checking the demand. These officials’ 


increased the amount of testing to such an extent that boiler- 
makers soon found it cheaper to purchase plates of smaller super- 
ficial dimensions, and resort to jointing them, than to pay the 
extra price entailed by the testing of the large plates. When 
thoroughness and efficiency, and not merely commercial con- 
siderations, are the regulating motives, however, the larger 
plates are in favour, notwithstanding the extra expense with 
which the action of the Board of Trade saddles the user of them. 
In cases therefore where boiler-plates do not require to conform 
to the inelastic rules and regulations of the British Board of 
Trade, boilermakers have continued to avail themselves of the 
use of the large plates, and doubtless the practice will 
grow and flourish in spite of the retarding influences of Board 
of Trade regulations. Messrs. D. Colville and Sons, Mother- 
well, have produced a considerable quantity of the larger plates 
during the year for both shipbuilders aud engineers. At the 
present moment they have on hand some very large plates for 
boilers to be built under Lloyd’s Survey only; for example, shell 
plates measuring 24}ft. long, 5ft. fin. broad by 1}4in. thick, and 
end plates 15ft. by 9ft. 9in. by jin. thick. The shell plates in 
this case weigh over three tons—a weight which is now not 
uncommon in boiler-making practice. Indeed, one of the lead- 
ing steel companies has just offered to supply plates for boiler 
construction weighing each over four tons, the superficial area 
of which is 200ft., and the thickness ljin. It is reported, 
moreover, that some of the prominent makers of boilers are now 
dealing with plates as large as 30ft. in length by 9ft. 6in. in 
breadth, having a thickness of 1din. 

The shipbuilding firms established at Leith, Grangemouth, 
Kirkcaldy, Dundee, and Aberdeen have all been sharing fairly 
well in the activity so conspicuously manifest in the Clyde dis- 
tricts. In only one of the places named—Dundee—does the 
output for 1888 fall much short of that for previous years; but 
this is to some extent compensated for and explained by the 
fact that the work presently on hand exceeds the present year’s 
output by 5000 tons. Messrs. W. B. Thompson and Co. and 
Messrs. Gourlay Brothers have in their engine department been 
extremely busy, and the work now on hand exceeds what 
they have completed. Messrs. Hall, Russell, and Co, of Aber- 
deen, have built and engined four steel steamers of an aggre- 
gate tonnage of 4750; and in addition to other repairing work, 
have refitted two steamers with triple expansion engines. The 
firm have on hand three steamers each of about 1800 tons, and 
two steam trawlers, and are converting the engines of a Glasgow 
steamer to the triple expansion type. The total output in the 
several places, relatively to the figures for the Clyde district in 
1888 and the two preceding years, will be seen from the table 
appended :— 


1888. 1887. 1886. 1885. 1884. 1883. 
Clyde - 279,700 .. 184,680 .. 172,440 .. 193,453 .. 296,854 .. 419,654 
Dundee .. 11,197 .. 14,246... 3,347... 7,868 .. 12071... 25,276 
Leith .. .. 6,000... 4,167.. 5,340.. 7,769.. 5,000... 13,722 
Aberdeen 6,640... 1,842.. 1,550.. 6,246.. 7,626.. 11,628 
Grangemouth 4,556.. 1,730.. 2,627... 1,153.. 1,568... 4,332 
Kirkcaldy 1,455... 1,920... — _ _- = 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany: Trade of Hamburg in 1887.—British trade has, on 
the whole, been well maintained in the face of the progressive 
tendency and development of German industries and trade, but 
there is still room for further expansion of British trade, which 
will necessitate constant activity and vigilance in face of the 
determined opposition offered to British competition and goods, 
in order that they should not take the place of articles of 
German industry and production. The value of the trade of 
Great Britain and her Australian colonies with Hamburg 
amounts to £21,000,000. British imports into Hamburg 
increased by £1,105,437, or 57 per cent.; while their proportion 
of the whole foreign imports fell from 44°6 to 41°3 per cent. 
Coal increased by 16,633 tons, or 13°9 per cent., and the value from 
11s. 44d. to 11s.1,;d.per ton. It is asserted that British coal has 
attained its height in competition with Westphalian ; whether 
so or not it is too soon to predict, but increased facilities are 
being constantly afforded to the Westphalian coal to enable it to 
compete successfully with the British. The trade in German 
coal is on the increase. Though British coal still has the largest 
share of the market, German competition is not as insignificant 
as in 1875, since when the trade has risen from a minimum to 
the considerable quantity of 6,250,000 tons in 1886. Some few 
years back British was the only coal used by many German 
steamers sailing from Hamburg, but this is not the case now. 
Westphalian coal imported into Hamburg in 1887 increased by 
34,530 tons, or 5°9 per cent. over 1886. Of this quantity nearly 
half went to Eastern and Northern Germany, and a large 
proportion of the remainder was re-exported by sea. 
British shipping entering Hamburg amounted to 1,188,124 
tons, or 30°25 per cent. of the whole. The volume 
of the exportation }y sea from Hamburg in the past 
year is said to have been the largest hitherto attained, 
being three times as large as that of 1875, and about 





125,000 tons more than in 1886. Exports to Great Britain in- 
creased by 187,940 tons, or 25°15 per cent., and the proportion 
of the whole from 38°5 to 43°5 per cent. German trade with 
Cape Colony is not in such a flourishing condition as is desired, 
and German energy and enterprise is somewhat rated, and ex- 
horted to be up and doing. The importation of German 
produce does not increase to any appreciable extent. Many 
reasons are assigned for this. The want of go on the part of 
German manufacturers is said to be deficient, for it is found that 
a considerable portion of German manufactures are exported to 
the Cape by way of London, and consequently do not figure in 
the statistical returns. To remedy this it is suggested that a 
great impetus would be given to the development of German 
trade by the establishment of a direct line of German steamers 
between Hamburg and Cape Colony. I would recommend this 
to the notice of British shipowners. An effort in this direction 
was made—that of establishing a line of steamships to run 
to the East Coast of Africa vid the Suez Canal, as far down 
as the Cape. The success of the enterprise was to be ensured 
byasubvention from the Government, but which was not granted, 
it being considered that the time was not ripe, and that it would 
be better to let the undertaking rest until colonial adventures 
in these parts shall have made further progress and developed a 
more extensive trade. It was argued that the traffic with 
the Cape up to Delagoa was carried on better and cheaper 
through the existing ocean lines than cculd be done, the volume 
of goods and passengers being considered, through the Suez 
Canal; further, that such a line would involve the establishment 
of branch lines for communicating with intermediate, southern, 
and Madagascaran ports, the expense of which would be enor- 
mous. Notwithstanding that the Norddeutscher Lloyd line 
receive a State subsidy of about £110,000 per annum, the re- 
sults of its operations in the direction of Asia and Australia for 
the past and first complete year of existence, can not be regarded 
as a success, in spite of the subsidy there being a very large 
deficit. The steamships of this company carried to Australia 
and East Asia during the year about 6000 tons of goods from 
Antwerp and Bremen, of which 3663 tons, worth £226,000, 
were from Bremen. Estimating the carrying capacity of the 
vessels to have been as admitted, 13,000 registered tons, and 
that 6000 tons weight represents 4000 tons register, we have it 
that barely one-third of their carrying resources were utilised ; 
but the past year’s operations cannot fairly be regarded as a test 
of the future, and that the directors do not so regard it is proved 
by the order placed with the Vulcan Works for a large fast 
steamer for the Australian line at a greatly increased cost. 
Shipments to transmarine countries were constantly abundant, 
giving good employment to vessels frequenting the port, but es- 
pecially to those transatlantic lines of steamships belonging to 
Hamburg owners, who are stimulated to make considerable ad- 
ditions to their fleets. The Hamburg lines to Eastern Asia, 
the west coast of Africa, the western coast of America, and the 
West Indies, have increased their voyages, and weekly departures 
to the River Plate have been started. The plan of regular lines 
to the Baltic has been so enlarged as to largely benefit the trans- 
marine lines and the port of Hamburg by helping to make it 
more and more the emporium for the Baltic. The Hamburg 
American Steam Navigation Company intend to build new swift 
steamers, an undertaking of great importance to the passenger 
traffic between Hamburg and New York. The two principal 
shipbuilding yards, Messrs. Blohm Voss, and the Reihersteig 
Works, have considerably enlarged their works with a view to 
the construction of rapid steam vessels of the largest class. The 
improvement in freights has had a corresponding effect upon the 
position of shipowners. It may be observed that the low freights 
prevailing for so long a period have been attributed to overpro- 
duction in shipbuilding. An appeal to remember this is made 
to British shipowners, but they will not benefit much by with- 
holding their hands while German shipyards are straining every 
nerve to meet increased production. In examining into the 
condition of German industries and trade one must take inté& 
account the influence of the numerous associations formed for 
keeping up prices and limiting production, which are to be met 
with everywhere. With all this machinery for extending and 
developing the commerce and industry of the country, the won- 
der is that the Germans have not developed more, but it shows 
how keen competition is, and that the nation relaxing its energy 
and vigilance must fall behind. As to the effect of the incor- 
poration of Hamburg in the German Customs Union, opinions 
greatly differ. Trade has increased largely within the last few 
years, and I think that the incorporation will increase it still 
more, and especially give an impetus to manufactures. Hamburg 
is the great centre of exportation from all parts of Germany, 
and the largest share of the trade with Central and Southern 
America is in the hands of Hamburg exporters. If the proposal 
to run fast steamships to America be carried out, an augmenta- 
tion in the North American goods and passenger traffic may be 
looked for. In every quarter Germany is extending with steady 
and successful persistence its commercial activity, in which Ham- 
burg plays an important part. The value of the exchange of 
goods between Germany and the United States has increased 
within ten years by £7,659,000, or 116 per cent., ani Germany 
claims the second place in trade with that country. Similarly 
in Porto Allegro French importation has been reduced from 
thirty to seven per cent. of the total, and Germany claims to 
have added the difference to her trade there. German influence 
is asserted to be spreading in Venezuela, anda company is about 
to construct a railway from Caraccas to Victoria. In Europe 
exportation has risen, especially to Denmark and Norway. All 
this shows that although British manufacturers and merchants 
may pooh-pooh the possibility of being cut out by German 
trade, the latter is slowly but surely making its way, and at- 
taining proportions the more alarming from its silent and unde- 
monstrative progress. Germany’s efforts have been directed 
with a steady and not unsuccessful persistency to the one end 
of emancipating her trade from foreign hands, and to get it 
within her own control. In this work Hamburg has played an 
important part, and is destined to take a larger share when in- 
corporated with the Customs Union. Though Great Britain 
still holds the largest share of the world’s commerce, her manu- 
facturers and merchants must not despise smal] beginnings, and 
if they allow their competitors to oust them in small markets, 
the total results may eventually prove more disastrous than 
they could ever think possible. It is worth the reflection of 
British manufacturers and merchants that the value of the 
trade of Great Britain and the Australian colonies with Hamburg 
amounts to £21,000,000, and the magnitude of the interests 
thus involved. Especially is it to be remembered that the 
British imports into the whole of the Australian colonies only 
exceed by £4,000,000 that of British imports into Hamburg. 
To keep and further develope this is worth an effort. Much 
more may be done all the world over by a more intelligent cul- 
tivation of the habits and wishes of customers, in whom the 
certainty that the goods supplied them are incomparably 
superior to all others, should be fostered and implanted ; and a 





greater activity in purchasing their wares through the medium 
—not made as much use of as it might be—of practical and 


trusted agents or emissaries, will bear more fruit than all the 

per and printing just now so much in vogue. Consuls can and 
do furnish plenty of useful information, but they cannot do 
away with the necessity of experienced and trustworthy travel- 
lers to take periodical stock of matters in foreign markets, 
With a view to developing and maintaining British trade a great 
effort has been and is still being made to establish in Hamburg 
a “permanent sample room of British manufactures and pro- 
ducts,” but so far this praiseworthy effort has not met with much 
recognition from those whom it is designed to benefit. This 
is to be regretted, as instances have come within my know- 
ledge where those interested have been absolutely ignorant of 
matters connected with their own particular branch of trade 
abroad. 








QUADRUPLE COMPOUND ENGINES. 

Tue very marked success which has attended the adoption of 
the triple compound principle for marine engines has caused the 
attention of many engineers to be directed to the design of 
quadruple engines, of engines with even more stages of expan- 
sion than this, and we are enabled in our present issue to pub- 
lish an engraving illustrative of a set of quadruple expansion 
engines designed and patented by Mr. Thomas Mudd, the 
manager of the well-known Central Marine Engineering Works 
of Messrs, William Gray and Co., of West Hartlepool. 

This company was recently very successful in quadrupling the 
old compound engines of the steamship Suez, a large vessel 
belonging to Messrs, Nelson, Donkin, and Co., of Newcastle-on- 
Tyne; and despite the fact that the engines of that vessel were 
quadrupled on two cranks only, the great saving in coal 
consumption effected, even with a boiler pressure as low as 160 1b. 
per square inch, was doubtless the stimulus which encouraged 
the designing of the engines which we now illustrate. It is the 
opinion of the designer of these engines that it will never 
become the general practice to build quadruple engines on three 
cranks only, as the experience now gained with the three-crank 
triple expansion engine satisfactorily proves that a given ship 
can be driven the same speed with a three-crank engine, on much 
less horse-power than with a two-crank engine. To change 
therefore from a three-crank triple to a two-crank quadruple 
would very largely be to give up on the one hand what is gained 
on the other. 

Taking for granted therefore that the three cranks must be 
retained, the important question remains as to the best arrange- 
ment, all things being considered, for the four cylinders, In 
the engines we illustrate, the disposition of the cylinders and 
their internal arrangements con titute the chief features of the 
design. The high-pressure cylinder is ptaced at the top, over 
the middle crank, and beneath it is placed the second cylinder, 
also working on to the middle crank, these two pistons securcd 
on the same rod in tandem. To the right is the third cylinder 
working on the forward crank, and to the left is the low-pressure 
cylinder working on the after crank. The mere attractiveness 
of the symmetrical appearance which this arrangement results 
in is far from being the sole advantage gained, and yet the idea 
of this engine is simply a development from the now well-known 
triple expansion engine, manufactured at the Central Marine 
Engine Works. For if in looking at our engraving, we leave out 
of sight the high-pressure cylinder on the top, the remainder is 
precisely the same in every detail as the ordinary triple compound 
engines manufactured at the same works. This fact alone 
is of immense importance to the manufacturers, because it puts 
them in a position, without alteration of patterns, to offer to 
their customers the choice of either triple or quadruple engines. 
It will be observed, therefore, that the triple expansion engines « f 
this firm have the high pressure cylinder in the middle, and the 
object held in view in so placing it is an important one, namely, 
the prevention of radiation, and the adoption of a simple and 
inexpensive means of jacketting the lower receivers. There 
objects are brought about by putting a high-pressure steam 
jacket around the high-pressure cylinders in such a way that the 
steam in the lower receivers is in contact with the outer surface 
of the jacket, receiving heat from thence, whilst the inner 
surface of the jacket is exposed to the high-pressure cylinder 
itself, counteracting radiation therefrom. 

The system has proved highly economical in a large number 
of steamers fitted with these triple engines, and the full benefit 
of this successful practice is retained in the quadruple type 
which we illustrate. The high-pressure cylinder of the quad- 
ruple engine is surrounded by a high-pressure steam jacket, 
which receives its supply of steam by a simple method up 
through the flange from the jacket beneath it, and drains its 
condensed water down again by the same means, There is an 
exceedingly small increase in the loss by friction from the addi- 
tion of the fourth cylinder, as there is no stuffing-box whatever, 
the gland on the rod between the two pistons being an arrange- 
ment of gun-metal and steel spring packing, which is likely to 
remain in good order a very long time without adjustment, so 
that the increased power derived from a higher boiler pressure 
has scarcely anything to be set against it on the other side of 
the equation, in the shape of loss by friction in the mechanism. 
The valve spindle of the second cylinder passes up through the 
top enclosed in a tube which is made in halves, and which tube 
forms the passage for the exhaust steam from the first cylinder 
to the valve box of the second, The valve of the high-pressure 
engine is a piston valve, taking steam on the two outer ends, and 
exhausting at the middle part. The attachment of the valve to 
the spindle is made at this middle part, within the space which 
forms an extension of the valve box of the second cylinder, 
This simple device, which was patented a few years ago by Mr. 
Mudd, entirely obviates the necessity for any gland or wearing 
part whatever around the high-pressure spindle, as the spindle 
itself nowhere comes in contact with high-pressure steam. 
Thus the difficulty with stuffing boxes consequent upon the use 
of very high-pressure steam is avoided. The piston itself is of 
special design; but one that has been very thoroughly tested in 
a large number of engineers’ factories, and which has proved 
itself highly successful. It avoids the ordinary troubles with 
piston valves which arise from the use of packing rings, springs 
or other loose parts, and enjoys all the benefits of a solid plug 
valve while retaining the advantages of means of adjustment for 
taking up wear. Its important feature is that it is split verti- 
cally and then solidly bolted together, and being made—together 
with its chamber liners—of the finest durable cast iron, it has 
been found not to wear more than about ;},5th of an inch in 
diameter in twelve months’ work, which wear can be taken 
up in a few minutes by the engineer in charge, and the joint 
bolted again together, when the valve becomes once more a truly 
fitting solid plug. A further detail which greatly assists these 
engines in the attainment of highly economical results, as well 
as relieving the engineers in charge from excessive work and 
anxiety, is the design of piston packing rings and springs, which 
also form a speciality amongst the manufactures at the Central 
Engine Works. These packing rings are of a strong solid cha- 
racter, and of universal form for all cylinders; but more 
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important than this is the fact that the springs themselves are | 
of perfectly simple form, and are identical for all the cylinders, | 
so that the spare springs will go into any piston in the engine. | 
We shall not, however, further refer to these packing rings and | 
springs at present, as we hope to be in a position shortly to give 
an illustration of them, together with a full description. 

Thus far we have spoken more particularly of the working | 
details of these engines, and may now mention some of the more 
general points of excellence noticeable in them. On the question 
of overhaul there seems to be no difficulty, as the high pressure 
piston and valve can readily be got at by lifting the covers at the 
top, and to get at the valve of No. 2 cylinder, it is only 
necessary to take away the piece of pipe which is in halves 
around the upper spindle and disconnect the spindle, when the | 
cover of the lower valve chest can be lifted out of the way and 
the valve drawn for examination. If the piston of No. 2 
cylinder is to be examined it is only necessary to put the middle 
engine on the top centre, and lift the top cylinder straight up. 
The cylinder itself is not much heavier than the low-pressure 
cylinder cover, and there need therefore be no difficulty about 
lifting it. Then looking at the question from the point of future 
use and accident, it is clear that if anything happened to disable 
the high-pressure cylinder or piston or valve, or if through long 
use of the boilers the boiler pressure was reduced below what 
was considered an economical pressure for quadruple expansion, 
the high-pressure cylinder can easily and at very short notice 
be taken away altogether, and common covers be placed over the 
lower cylinder and valve box, the steam pipe being led to the 
branch, which is shown in the engraving witha blank flange over | 
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it, when the engine becomes at once a complete and perfect | to be no more trouble than at present. For steamers, 
triple expansion engine, precisely like those ordinarily supplied | therefore, requiring no more power than can be generated in 
by these makers. The inlet to the second cylinder from outside | two or four boilers of the dimensions named, the question of 
and the arrangement of the steam pipe to the top cylinder | satisfactorily producing steam,-without any radical change in 
would in all cases be designed and carried out so as to facilitate | existing types and methods, seems to be simple enough. But 





| this rapid transformation from the quadruple to the triple type. | when the power required is large, and more boilers are necessary, 


In dealing with quadruple expansion engines, however, there | the difficulty of accommodating them on board a cargo-carrying 


| is more to be looked to than the mere design of the engine | steamer without encroaching too much in a fore-and-aft direc- 


itself. Questions arise as to what the boiler pressure should be | tion on the capacity of the ship seems to puint to the desirability 
and how it should be carried. It is all very well for locomotive | in a very deep ship of building the boiler room on a plan which 
engineers to rail at marine engineers over the question of boiler | might be described as of two storeys. That is to say, putting 
design and weight, but leaving every other difficulty aside, there | four small boilers in the bottom of the ship, and at some height 
are perhaps few types of boilers which would fit the space and | above them plating over with an iron deck, and on this fixing the 
fulfil the conditions demanded on board of a cargo-carrying | seatings for a second set of boilers. This idea does not appear 
steamer so badly as the locomotive boiler, whilst no boiler, either | to involve any insuperable difficulty with regard to the supply 
vertical or otherwise, has yet been proposed which so well fits | of coal from the bunkers in a handy position for firing, and need 
the fore-and-aft space available as the ordinary marine multitu- | not interfere with the air supply and ventilation to the lower 
bular boiler. If, then, it be granted that the type of boiler must | stokehole, as it would not be necessary for the floor of the upper 
remain what it is to-day, the question arises as to how far we | storey to entirely close up the stokehole grating space. This 
can go in pressure without altering existing conditions regarding | suggestion, it will be understood, is merely thrown out to meet 


material and manufacture, The answer to this question appears 
to be that there need be no difficulty beyond what is experi- 
enced every day in going as far as 225 lb. per square inch with 
boilers of 11ft., or perhaps even 12ft, in diameter. And as for 
the furnaces, when they are round to begin with, it does not 
appear that they are at all likely to give out from any cause 


except such as is initiated by overheating ; sothat if the diameter 


be regulated to suit a thickness, say, not exceeding Zin., and 


means be taken to keep their external surfaces clean there ought 


| the case of large power being required in a cargo steamer from 
| small boilers working at a high pressure, without interfering with 
the existing type of boiler. 

There is yet another question involved, and one which has 
| been largely discussed in recent days, namely, that of the main 
| steam pipe. Ifa brazed copper pipe is an element of danger in 
an ordinary triple-expansion engine, working at 160 lb. pres- 
| sure per square inch, it would be doubly so in a quadruple ex- 
pansion engine working at 225 lb. per square inch. To get clecr 
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of this difficulty, Mr. Mudd suggests what may be found to be a 
satisfactory solution of the steam pipe questivn, apart from the 
more immediate consideration of quadruple expansion engines, 
namely, tomake the steam pipeon what might becalled acompound 
or multitubular system. That is to say, instead of having one 
large copper pipe, either brazed or otherwise, we might have 
five, six, seven, or any number of smaller pipes, say, of 3in. in 
diameter, which can be readily got of the ordinary solid drawn 
make, and about which there is no question of their capability 
of standing the required pressure. These pipes would be run 
almost close together like the strands of a rope, and would either 
have separate flanges independent of each other, er would be 
attached to one big flange at each end, and so be practically one 
pipe. The details in connection with this idea, especially in 
relation to the best material for the pipe, and the best method 
of attachment to the flanges, are not yet fully developed, but this 
also we trust to be able to illustrate by-and-bye, and more 
fully describe, and will therefore leave the question for the 
present simply with the remark that it appears at first sight to 
be a feasible and very simple solution of an important question 
that has for some time past been exercising the engineering 
world. 

The broad question to which we would particularly direct 
attention with regard to these quadruple engines, and all the 
important points connected with them, is that neither in the 
engines themselves, nor in the boilers, is there anything sug- 
gested which savours too strongly of the novel or experimental. 
The propositions made are simply developments in detail at 
various points of a highly successful practice in triple expansion 
engines, and there is no apparent reason why success should not 
attend this further development. 








THE VYRNWY MASONRY DAM, LIVERPOOL 
WATERWORKS. 


On page 56 will be found an engraving, taken from a photo- 
graph, of the down stream or outer face of the great masonry 
dam by which Lake Vyrnwy will be formed for the supply of 
the City of Liverpool. The view is taken from a spot approach- 
ing @ quarter of a mile from the dam, and helps to give some 
idea of the grand scale of the work. The sluices have now 
been closed, and the water in the lake has been rapidly rising 
since the end of November, but a large part of the roadway and 
parapets have yet to be completed, as the engraving shows. We 
shall give further views on another occasion, and for others may 
refer to THE ENGINEER, voi. lxiii., pp. 10, 35, 65, 70, 98, 117, 
136, 144. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opini 
Correspondents. } 


RETARDATION OF SHIPS, 


Srr,—Perhaps some of the naval architects or hydraulic experts 
among your readers can enlighten me on the following questions. 
Fig. 1 represents a longitudinal section of a vessel with a large pi 
fixed as shown. One open end faces to the bow and the other to the 
stern. The highest part of the pipe has a height less than that of 
the head of water due to the velocity of the water entering the 
forward end of the pipe. For instance, if the — of the entering 
water is assumed to be 30ft. per second, the highest part of the 





of our 
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pipe would be made less than 14ft. above the water line. The 
points upon which I desire information are the undernoted :— 

(1) Putting aside altogether the question of friction in the bends 
and straight portions of the pipe, what effect would the passage of 
the water through the pipe have on the resistance of the vessel 
when towed sufficiently fast to send the water freely round the 
top bend ? 


l vi Fic.2 








(2) Including friction of bends and pipe surface, would there be 
any difference in resistance—measured by a dynamometer on the 
tow rope—due to the passage of the water through the pipe when 
the vessel is towed through still water at a speed of, say, 30ft. per 
second and when the vessel is held stationary and the water is 
supposed to flow past it at the same speed ? 

Fig. 2 shows the after portion of a jet-propelled boat discharging 
water from a nozzle 2 at each side, just above the water line, as in 
the case of the hydraulic torpedo boat built a few years ago by 
Messrs, Thornycroft. Assuming all resistance from bends and 
friction to be absent, and that the quantity and velocity of the 
discharge from the after end of the dotted pipe to be the same as 
from the nozzle n, would the passage of the water through the 





dotted pipe have any retarding effect on the boat other than that 
produced by the extra weight of water carried ! Aik Pump, 
December 29th. 





TECHNICAL EDUCATION, 


Sir,—With respect to Professor Perry’s letter in Pane last 
impression, I would observe generally that a Bill excluding Scot- 
land and Ireland is ipso facto in the nature of class leglslation, 
and in so far runs counter to the interests of a nation as a whole; 
i.e., under existing conditions of intense trade competition at home, 
and unchecked foreign armaments abroad. Next, as tothe particulars 
proposed, Under 2, in definition of technical education, surely 
the word ordinary has been misprinted for ‘‘extraordinary opera- 
tions in any industry.” 

Under 10, An unnecessary ambiguity is introduced without any 
ostensible or sufficient object, i.e, ‘The inspector shall inform 
himself as to the sufficiency of the technical education given.” 
The inspector himself is left to find out what is technical education, 
and cry, “‘ quis custodiet ipsos custodes!” while the Board who employ 
him, though with practically endless powers and unlimited taxing 
means, may fold their hands and yet leave matters in no better 
condition than at present, all because a strict definition of technical 
education is not insisted on at the start, when a new order of things 
is being inaugurated. 

Lastly, under 11, fines under £5 are imposed. Now, I for one, 
would like to be informed what penal statute has ever been passed 
under which the penalties were only small fines that has not proved 
+o be either an unmitigated nuisance or a perfect farce. 

December 8th. E. W. D. W. 





THE DEPTH OF MINES, 


Sir,—For the information of ‘‘ Veritas,” I may say that the 
deepest coal mines in England is Ashton Moss, near Manchester, the 
total depth of the shaft being 475 fathoms, the depth to the 
lowest coal seam worked being 4724 fathoms. Rosebridge pit, 
near Wigan, is sunk to the Arley coal seam, a depth of 403 
fathoms, the total depth of the shaft being 407 fathoms. Harris's 
Navigation Colliery, in South Wales, is 380 fathoms total depth, 
the 9ft. seam worked being 3934 fathoms deep. Dukinfield pit, 
near Manchester, is 3584 fathoms in depth. 

In the North of England the Seaham Colliery is 301 fathoms 
deep, and the Silksworth Colliery, near Sunderland, 290 fathoms 
in depth, both these collieries being the property of the Marquis 
of Londonderry. The Monkwearmouth Colliery, near Sunderland, 
is 2874 fathoms in depth. This was the first pit sunk to the coal 
seams below the magnesian limestone formation. 

The Viviers Rennis coal pit, at Gilly, near Charleroi, Belgium, 
is 5814 fathoms in depth, believed to be the deepest coal mine in 
the world. Lyons, 

Hetton-le-Hole, Jan. 9. 





METRIC EQUIVALENTS OF ENGLISH MEASURES, 


Sir,—It often yo that I see in the English periodicals a 
conversion of feet and inches to metre and millimetre, which are 
far from correct ; therefore I have thought it may be acceptable if 
I sent a few approximate conversion numbers for that purpose, as 
those for inches and millimetre are easily remembered. I there- 
fore take the liberty of doing so, having myself worked them out, 
and not knowing if they have previously appeared in print for 
engineers’ use. I have had constant use for them, and think they 
may be of service to others who are unable at all times to have a 
table of millimetre and inches. I think you will find the results 
quite correct enough for all practical purposes, the difference for 
a mile length being only 2°91 mm.:— 


Approximate Conversion Numbers for the use of Engineers. 
To convert English inches to millimetres, multiply by 127 divide by 5 
5 


Millimetres to English inches ee a 127 
* 20ths of inch to millimetres ” 127 °° 100 
a Millimetres to 20th of inch mA 100 ” 127 
pe 16ths of inch to millimetres a 127 ” 80 
a Millimetres to 16th of inch a 80 ” 127 
” 12ths of inch to millimetre ” 127 ” 60 
& Millimetres to 12th of inch a 60 ” 127 
pes 10ths of inch to millimetre - 127 ” 50 


.- Millimetres to 10th of inch i 50 ae 127 
Ecample.—Reduce 10ft. 4jin. to millimetres ; 10ft. 4jin. = 124°5in. x 
127 = 15811°5 + 5 = 3162°3 millimetres. 


Nyborg, Denmark, January 5th. J. 8. Woop. 





THE RIBBLE NAVIGATION SCHEME, 


Sir,—The Corporation of Preston are unfortunate in having in 
your valuable paper such a determined opponent of their luckiess 
scheme. I am sure your wish is to be strictly impartial ; where 
wrong has been done to say so without restriction, and at the same 
time say nothing unfair. Surely, therefore, the statement, inter 
alia, under the above heading, in ycur last week's issue, that, 
‘* following wrong advice, they selected a bad design,” is a rather 
sweeping condemnation of what has not been fairly considered. 

It would appear that you pay scant attention to the opinion of 
many experienced and eminent engineers, who, while not defend- 
ing an undoubted waste of money in the past, yet think that the 
Corporation will attain all they wish for if the plans deposited in 
1886 are properly carried out. The ill-success of the dredging 
operations has not been in consequence of selecting a bad design, 
but is owing to the unpractical way in which the dredging was at 
first carried out, namely, by dredging a deep ‘‘pot hole,” and 
leaving a formation of hard material at each end, thus forming a 
receptacle into which all matters in suspension were deposited so 
soon as the hole was cleaned out. In this way a considerable 
amount of money was wasted, and discredit thrown on the whole 
operations. The authorities, it is to be hoped, are now wiser, and 
will avoid the repetition of such mistakes. 

The position at — is, as you say, ‘‘the Corporation are in 
possession of fine docks, fairly well adapted for their intended pur- 
pose,” but owing to some unfortunate mistakes, and the great 
amount of adverse criticism brought to bear upon their operations 
—which criticism to an unprejudiced observer seems to emanate 
more from professional jealousy than really sound motives—they 
are not suffered to proceed with the works necessary to render the 
docks of use till they present a so-called complete scheme. In the 
meantime every effort is being made to discredit their proposals, 
in order that some other sch , or , perhaps worse than 
their own, may be adopted. The object of the real instigators 
of the opposition may be a disinterested one, but the moral of it is 
certainly involved. 

Last year’s scheme was not rejected by either committee as bad, 
but as incomplete. As to its merits, a glance at the deposited 
plans, or at Mr. Abernethy’s specially-prepared chart, will satisfy 
the most casual observer that the natural ebb channel of the river 
is by the Gut channe] and Penfold channel. The swashway or 
creek called the North channel is formed by the tidal flow and not 
by the ebb current. 

Now, the first and soundest principle of river engineering is to 
aid the efforts of nature as much as possible ; in other words, to 
lead and not drive the water. Nature sends the Ribble to sea by 
way of the Gut and Penfold channels, therefore any scheme of 
improvement should tend to direct the river in that direction, 
The scheme of 1888 is ay laid down on these lines, but it 
is incomplete, inasmuch as no works are shown to direct the force of 
the current through the seven miles or so of sandbanks below the 
termination of the south training wall. The promoters, no doubt, 
thought that the scouring effect of this wall would extend some 
distance below the end of the same, and would reach to a point 
where there would be a tidal range at springs of 26ft., and at neaps 
of 20ft., and thus make them almost independent of any low-water 
channel. This, however, did not satisfy the Committee of the 
House of Commons, 








I do not know what steps have been taken to make their plans 
complete for the application to be made in the coming session, but 
if the river Tees is taken asa similar estuary, I see no reason why 
the same works which have been so successful there should not be 
followed out with advantage on the Ribble. The proposed 
works would consist (1) in the construction of a breakwater 
from St. Anne’s = extending two miles in a S,W. by 8. 
direction, and then for balf a mile in a S.S.W. direction, 
along the Gut channel ; and, secondly, in the prolongation of the 
south training wall in a direction W. by 8. towards the termina- 
tion of the breal:water. On the south shore no breakwater would 
be needed, for, as Mr. Abernethy says concerning this side, ‘‘ the 
sea has ny little effect, inasmuch as its force is greatly 
diminished by the large expanse of Salthouse bank, in parts 18ft. 
above the level of low water.” The tidal range at the end of the 
breakwater would be 28ft. at springs, and 21ft. 6in. at neaps. The 
approach to the channel would be easy during westerly gales, and 
the channel itself sheltered by the breakwater, which also, in a 
measure, would arrest the passage of sand into the river during the 
flood tide. Taking the cost of similar works as a basis, £350,000 
should complete the additional length to the training wall and the 
entire length of the breakwater. 

Referring to Mr. Abernethy’s North channel scheme, I do not 
resume to criticise the r dation of so eminent an engineer, 
ut it seems to me that his proposed training walls would be laid 

down to direct the flood tide coming in, leaving a gap a little below 
Lytham, so as to allow the ebb current to make out, by way of the 
Gut channel, as at present. This seems rather an unusual course. 
During westerly gales the channel also would be difficult of 
— the more so seeing that Mr. Abernethy himself describes 
the estuary as being ‘exposed to the full rage of the sea from 
the coast of Ireland during westerly or on-shore gales.” The 
training walls being below the level of the top of the existing sands 
would not prevent the washing of the same into the channel; and 
lastly, the channel is so situated as to derive no benefit from the 
immense tidal volume of the estuary, differing in this respect from 
the rivers Tyne and Tees, where the breakwaters concentrate the 
whole tidal volume of the river and estuary respectively at a point 
near the bar—in the Tees three-quarters of a mile off—the con- 
— sluicing action of the water maintaining the depth. 

jith respect to Mr. Roberts’ scheme, the only thing modest 
about it would appear to be the estimate. Failing any informa- 
tion, it would be interesting to learn the length of the slight detour 
southward of the river Astland, and also the means adopted to 
insure a fixed and permanent depth at the entrance of the canal. 
With respect to the drainage, I have yet to learn how that could be 
improved by maintaining the canal at the same level as the 
adjacent lands, A. F. F. 

fork, January 14th. 





THE ENERGY IN A POUND OF AIR, 


Sir, —To put the question as to the gain of energy of a pound of 
air due to a reduction of pressure at constant temperature in a 
clear light, I have calculated the actual amount of that gain for 
reductions in pressure of from 2001b, to 101b. per square inch, and 
tabulated the results below :— 

The gain of energy is given by the equation 


fab | dp 
E, —- E -f (- t ~p)de. 
2 t% dr 


The integral can be readily integrated by means of the equation 


dt _ 1 ee ws 
dp Kp dtr 


combined with the Joule-Thomson equation 


dr_ 1 (4932\? 
dp 4200 T 
absolute temperature and foot-pound Fah. units being implied. 
The resulting equation for the increase of energy is 
E, — Ey, = 4°193 (p, — pz) {1 +0008 (p, + p2) }, 
in which p, p, are to be taken in lbs, per square inch above a 
vacuum, 

This formula will apply within the limits covered by the Joule- 
Thomson experiments, or, say, between 100 lb. and 15 1b. per 
square inch absolute ; and I have assumed that there will be no 
great probable error in extending it to 200 lb. per square inch 
super pressure. 


Increase of Expansive Energy of 11b, of Air due to a Reduction of 
Pressure at a Constant Temperature of 32deg. Fah. 

Reduction of pres- ae i ‘ - 

sure, Ibs. per From 25 | 85 45 55 6 115 215 


er ab- -) To 6 | 25 | 15 | 15 | 16 | 15 | 15 


— - phaseinacsemeel | 42 | 84 126 163 210 423858 
Thus a pound of air at an absolute pressure of 151b, per square inch 
can do 850 foot-pounds more work by indefinite expansion than 
1 1b. of air at a pressure of 215 1b. per square inch, a result which I 
have no doubt will be sufficiently startling to many of your readers 
who have not studied the subject. At the same time, these 
amounts are small, as I have indeed always described them, com- 
pared with the whole expansive energy of the air—64,200 foot- 
pounds from 32 deg. and eee ee. 

It would be supposed, from Dr. ge’s letter, that the fall in 
temperature observed by Joule and Thomson was so small that a 
microscope of 1000 diameters power would be needed to read it. 
Nothing of the sort ; a kitchen thermometer would have sufficed. 
In round numbers, the fall observed in the case of air ranged from 
1 deg. to 24. deg. Fah., and was four to five times greater in the 
case of carbonic acid. 

It is quite refreshing to find a learned doctor complaining of 
being misled by the use of the expression ‘‘free expansion ”—a 
term in current use in the works of Rankine and Maxwell. He 
says he mistook it for ‘‘ ordinary adiabatic expansion !” 

Birmingham, January 16th. HENRY CHERRY, 





HORIZONTAL CORLISS ENGINE, 


Sm,—At page 25 of THE ENGINEER of the 11th inst., you describe 
and speak very highly of the design of the Corliss engine made by 
Mr. John Cochrane. I think the praise is well merited, but at the 
same time I should like to ask, would not the engine be better, if 
instead of surrounding a large part of the bottom of the steam 
jacket with a chamber always filled with the cold exhaust steam, 
that exhaust steam were led away directly by passages from the 
exhaust valves, passages which are almost ready-made in the 
pedestals, as shown by the section of the cylinder. 

London, January 12th. Britis Unit. 





OSNEY BRIDGE, 


Smr,—We have read your notice of the Osney Bndge, near 
Oxford. We note also your remarks regarding the strata through 
which the piles were driven. We wish to state to your readers 
that, with the exception of a few piles which were driven at the 
commencement of the works, this pile driving was accomplished 
with one of our patent steam pile drivers, e advantage of a 
short rapid stroke when driving through the gravelly strata was 
most apparent in this case. 

SouTHGATE ENGINEERING CoMPANY, LIMITED, 

New Southgate, January 14th, 


(For continuation of Letters see page 62.) 
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RAILWAY MATTERS, 


Tur Yorkshire Engine Company has secured a large 
order for Fairlie locomotive boilers for the Nitrate Railway 
Company. ‘These boilers are to replace others supplied by the 
Yorkshire Engine Company to Colonel North, the ‘Nitrate 
King,” fourteen years ago. 


Tux longest railway bridge span in the United States 
is now the cantilever span in Poughkeepsie Bridge, 548ft. This is 
said to be the widest completed railway span in the world. The 
Forth Bridge will have spans of 1700ft. The Rohri span of the 
Indus Bridge, at Sukkur, will be 820ft. 


A serizs of instructive articles on “The Railway 
Clearing-house ; its Place in Relation to the Working and Manage- 
ment of English Railways,” by Mr. E. McDermott, F.S.S., pub- 
lished in the Railway News, has now been reprinted in pamphlet 
form by the publishers of that journal. 


TENDERS were invited recently for the second and third 
sections of the Queensland North Coast Railway, between Bris- 
bane and Gympie, and the work is to be undertaken with the 
least possible delay as soon as the contractors have been selected, 
The colonists will probably not have to wait very long to see a 
complete line skirting the seaboard all the way from the West 
Australian capital to the northern ports of Queensland. 


Tue Indian Engineer says:—“It is hoped that the 
Sukkur Bridge will be completed before the end of March next, so 
that it may be formally opened before the cold weather comes to 
anend. Until the Forth Bridge is finished, that at Sukkur will 
boast of the largest span in the world—820ft. It has been a long 
time building, but, when complete, we shall be able to forget the 
unfortunate delays in the convenience which it will be to India. 
The broad gauge line will run from Calcutta to Karachi without a 
break, and troops will be railed direct from every military station 
in India to the borders of Afghanistan.” 


A RECENT number of the “Transactions” of the 
American Society of Civil Engineers contains a paper on ‘“ English 
Railroad Track,” by E. E. Russell Tratman, which will interest a 
good many readers, who will find that the descriptions and illustra- 
tions of a large number of the permanent ways of England afford a 
good many facts which they could not readily gather for them- 
selves. Anotber number of the ‘ Transactions” contains a paper 
on ‘* The Maintenance Expenses of Track on Wooden and Metal 
Ties,” by J. W. Post, engineer to the Netherland State Railway, 
and inventor of the Post system of permanent way. 


A PARAGRAPH is going the round of the daily news- 
papers to the effect that ‘‘a number of new engines of great weight 
and power are being constructed in the locomotive works of the 
London and North-Western Railway Company at Crewe, in view, 
it is stated, of a renewal of the race to Scotland in May. The 
engines are from a new design, with triple boilers, and are being 
built to stand the strain of great speed and increased drawing 
power.” It would appear that some Crewe wag has played a joke 
on acredulous reporter, whose knowledge of engines was not quite 
sufficient to enable him to see the difference between boilers and 
cylinders, nor to prevent his belief that the new engines were to 
weigh twenty tons more than the existing engines, 


Tue train accidents on American lines in November 
last include 71 collisions, 70 derailments, and 4 other accidents ; 
a total of 145 accidents, in which 38 persons were killed and 179 
injured. The accidents are classified as follows by the Railroad 
Gazette :—Collisions—Rear, 40; butting, 21; crossing and miscel- 
laneous, 10; total, 71. Derailments—Broken rail, 4; loose or 
spread rail, 4; broken bridge, 3; defective switch, 2; broken 
wheel, 8; loose wheel, 1; broken axle, 1; broken truck, 2; loose 
dead-block, 1; misplaced switch, 6; bad loading, 1; bad switching, 
2; negligent tracksman, 1; cattle on track, 5; landslide, 1; flood 
over track, 2; malicious obstruction, 1; unexplained, 30; total, 70. 
Other accidents—Cars burned while running, 1; broken parallel 
rod, 1; broken piston rod, 1; broken truck, 1; total, 4. Total 
number of accidents of all classes, 145. 


Tue latest evidence of the agitation which has of late 
developed in Birmingham against the employment of steam power 
on tramways, is the publication of the report for 1888 of the local 
Association for the Suppression of Nuisances arising from Steam 
Trams. Therein the Association refers to the increased favour 
shown by tramway companies to electric and similar inoffensive 
motors as one favourable result of its operations. The president 
and a vice-president of the Association are candidates for the 
County Council, and the inference is that, if returned, they will 
make strenuous endeavours to impose stringent conditions upon 
the use of steam in street traction. The renewal of the licence to 
work by steam in Birmingham will come before the Town Council 
very soon, ‘‘and,” says the Association’s report, ‘‘the occasion 
suggests that the objectors’ case should be treated as one deserving 
an official inquiry.” 

Ir appears that the International Railmakers’ Syndicate, 
or ‘* Trust,” as these combinations are now called, is about to be 
revived, on a basis differing somewhat from the one which 
collapsed so completely two or three years since. The principal 
modification is that the Germans will now have a less proportion of 
total orders than before, and that none of those emanating from 
England or India will be allotted to them at all. It is said that 
the Germans have—though with some reluctance—agreed to these 
conditions. It is expected that all the large railmaking firms in 
England, Wales, and Scotland will take part in the trust. 
Probably the scheme will include the buying up of the several 
works by the Trust Company. If so, a new feature will be intro- 
duced as compared with the old International Syndicate. It only 
regulated the distribution of orders, and did not affect the 
ownership of the works. 


Tue Belgian Bulletin du Musée Commercial gives the 
following information respecting the number of sleepers used on 
various ry ty In France alone the six larger railway companies 
require a daily supply of more than 10,000 sleepers, making an 
annual consumption of over 3,650,000. As a tree of ordinary 
dimensions cannot furnish much more than ten logs, it follows that 
more than a thousand fine trees are cut down every day solel 
for the purpose of supplying the necessary sleepers for the Frenc 
railways, In the Cited States the amount required is still 
greater. Over 15,000,000 sleepers are annually used in this 
country, thus necessitating the annual destruction of 80,000 
hectares, or 197,600 acres of forests. The Bulletin du Musée 
Commercial estimates at more than 40,000,000 the number of logs 
required for the railways of the world, and is of opinion that this 
estimate is rather below than above the mark, 


TuE following is given by the Railroad Gazette as 
‘“*Dogmatism in railroading. A Southern exchange has discovered 
a station master who is assisted in his duties by a small, long-haired 
black-and-tan dog, for whose accommodation a little platform has 
been erected, where he takes his stand with flag in mouth. He is 
well known to all engineers and conductors, and his signals are 
always obeyed. He is sent out to flag trains, but or original 
talent in watching a deep rock cut near the station. The dog is 
ever on the watch, especially at night. If he hears an unusual 
sound, such as that produced by the falling of a stone, he leaves the 
little sentry box which has been erected for bis convenience and 
comfort, walks leisurely upthe road, carefully examining if anything 
is on the track that Goad endimeret the train, and if any object of 
the kind is discovered, goes to the old flagman, wakes him up if he 
happens to be asleep and conducts him to the point of danger. 
Our contemporary adds that this is no fiction, and can be vouched 
for by many who have witnessed these performances, But for this 
assurance some might be sceptical.” 





NOTES AND MEMORANDA. 


In Greater London 3497 births and 2483 deaths were 
registered last week, corresponding to annual rates of 32°3 and 23°0 
per 1000 of the estimated population, and to 26 and 14-7 per hour 
respectively, or one every 2°3 and 4°7 minutes respectively, 


“Tue drainage of Henley-on-Thames, on the Shone 
hydro-pneumatic system,” is the title of a pamphlet by Mr. F. 
Ball, the chairman of the Henley Drainage Committee, showing 
how difficulties were overcome and advantages gained by its adop- 
tion. It is published by Messrs, E. and F. N. Spon. 


In the course of 1888 the number of vessels that arrived 
at the ports of Glasgow and Greenock was 1550, with an aggregate 
tonnage of 1,420,221, as compared with 1554 vessels, of 1,385,297 
tons, in 1887. The sailings of the year numbered 1786, with a 
total tonnage of 1,810,970, against 1684 vessels and 1,675,707 tons 
in the preceding year. 


In London last week 2671 births and 2075 deaths were 

registered. Allowing for increase of population, the births were 

below, while the deaths exceeded by 160, the average numbers 

in the corresponding weeks of the last ten years. The annual 

death-rate per 1000 from all causes, which had been 20°0 and 21°4 

per 1000 in the two preceding weeks, further rose last week to 249, 
and exceeded the rate recorded in any week of last year. 


Writine of methylated spirits for heating purposes in 
laboratories, Mr. C. Reinhardt, (Zeits. f. angew. Chem. 1888), says 
he has found that the methylated spirits of commerce, introduced 
since the alcohol tax was levied in Germany, has a most destructive 
action on copper, zinc, and brass, &c., so that the brass lamps which 
he has used ard required frequent repairs. This is, however, not 
the only drawback with this heating material, for it acts on plati- 
num vessels placed over it to such an extent that they become 
rapidly spoiled. 


THE usual method of marking beakers, watch-glasses, 
or the like has been to scratch some distinctive mark thereon with a 
writing diamond. A contemporary notes that Messrs. Townson 
and Mercer have brought out a preparation which, when applied to 
glass surfaces, obscures that portion with which it is in contact, so 
that when washed and dried, the spot may easily be written upon 
with a lead pencil. The same firm is also supplying beakers and 
other glass vessels prepared in this way. The preparation itself 
will be sure to find many applications in the laboratory. 


At a recent meeting of the Paris Academy of Sciences, 
a paper was read on “The Mean Elevation of the Continents and 
Mean Oceanic i in relation to Geographical Latitude,” by 
General Alexis de Tillo, Tables are given of the mean elevations 
and depths, in metres, for every zone of 10 deg. of latitude from 
pole to equator in the northern and southern hemispheres, based 
on J. G. Bartholomew's hypsometric chart of the globe. The 
greatest mean heights and depths are found in the northern hemis- 
see between 30 deg. and 40 deg.; in the southern between 10 
eg. and 30 dey., which also correspond to the zones of greatest 
atmospheric action and mean annual pressure. The mean height of 
the dry land and the mean oceanic depth for the globe are found 
to be respectively 693 and 3803 metres. 


In an article on the occurrence and production of iron 
in the world, Dingler’s Polytechnic Journal, it is stated that in the 
year 1740 only 17,000 tons of pig iron were produced in England, 
and that iron was imported from America. In 1788 the produc- 
tion reached 68,000 tons, and in 1796 125,000 tons. After the 
Revolution the American iron industry rapidly diminished, and 
was exceeded by the British, but to-day they are again on a par. 
The progress of the iron industry in various countries is reviewed, 
and the production of each for many years past is given in a long 
series of tables, showing the amount of iron ores worked, and the 
pig iron obtained. From these it is seen that in twenty years the 
production of iron ore and pig iron increased to three times its 
former amount, and that in Germany the production of pig iron 
for each workman employed increased to four times its former 
quantity, and the amount of iron ore raised increased two fold. 


THE extensive use of lead-coated wires renders the 
question of the corrosion of lead when exposed to atmospheric and 
other influences of importance to electricians. ‘Professor Carnelly 
and Mr. Frew, of University College, Dundee, have arrived at the 
conclusion that in lead pipes carrying water corrosion is much 
greater when the pipes are exposed to the air. If this is the case, 
the corrosion must be very smal], or xi/ in most other cases. The 
corrosive action of water is, they say, diminished to about one- 
fourth, and that of slaked lime to one-fifth, when air is excluded. 
The corrosive action of blue clay and aluminium hydrate is, how- 
ever, increased somewhat by excluding the air. Calcium carbonate, 
old mortar, calcium silicate, and a mixture of calcium carhonate 
and sand are not much affected in their corrosive power whether 
air be excluded or not. With potassium nitrate, however, the 
exclusion of air is important, since it becomes about as protective 
as calcium silicate when air is kept out, and as corrosive as water 
when exposed toair, Slaked lime is a powerful corroder, whether 
air be excluded or not. Peaty soil exerts a slight protective 
action on lead pipes. Sand, calcium carbonate, old mortar, 
calcium silicate, and a mixture of sand and calcium silicate exert 
a protective influence. The amount of silica in soft water reduces 
its corrosive power ; and silica can be readily supplied to the water 
by raising it over a mixture of flints and limestone. A mixture of 
calcium carbonate and sand is better than either alone, perhaps 
ps! the formation of caicium silicate. Hence also, perhaps, why 
old mortar is better than new in point of protective properties. 
The protective action of magnesium oxide is also very remarkable, 
being nearly equal to that of calcium silicate. 


In a recent lecture on “The Formation of Rain,” Mr. 
H. F. Blanford, F.R.S., gave the following explanation of some 
wind phenomena :—‘‘ Starting with the well-known fact that the 
earth revolves on its axis once in the twenty-four hours, let us see 
what will be the consequence, if we suppose a mass of any ponder- 
able matter—that is, any substance having weight, no matter 
whether light or heavy—to be suddenly transferred from the 
equator to Tatitade 60 deg. As the circumference of the earth at 
the equator is about 24,900 miles, any body whatever, apparently 
at rest at the equator, is carried round the earth’s axis at the rate 
of 1036 miles anhour, But in latitude 60 deg., where the distance 
from the axis is only half as great as the equator, it is carried 
round at only half the same rate, or 518 miles an hour : and at the 
pole it simply turns round on its ownaxis. Supposing, then, amass 
of air to be suddenly transferred from the equator to latitude 
60 deg., with the eastward movement that it had at the equator, it 
would be moving twice as fast to the east as that part of the 
earth, and, to any person standing on the earth, would be blowing 
from the west with a force far exceeding that of a hurricane. It 
would be moving eastward 518 miles an hour faster than the earth. 
Indeed, its movement would really be far greater than this. In 
virtue of a mechanical principle known as the law of the conserva- 
tion of areas, which means that any body revolving round a central 
point, under the influence of a force that pulls it towards that 
point, describes equal areas in equal times, instead of only 518 
miles, it would be revolving round the earth’s axis 1554 miles an 
hour faster than that part of the earth. I need not, however, 
specially insist on this point, because, as a matter of fact, the air 
which constitutes the anti-trades is not suddenly transferred, but 
takes a day or two to perform its journey, and in the meantime 
by far the greater part of its eastward movement is lost by fric- 
tion against the trade-wind which blows in the opposite direction 
underneath it. The point on which we have to fix our attention is 
that, when the anti-trades descend to earth, they still retain some 
of this eastward movement, and blow, not as south, but as south- 
west or west-south-west winds,” 





MISCELLANEA. 


Messrs. JoHN AND Henry Gwynne are making some 
large pumping engines, capable of delivering 1150 tons of water 
per minute, 


Tue festival dinner of the Newsvendors’ Benevolent 
and Provident Institution will be held at the Hotel Métropole on 
Tuesday, February 26th. 


Messrs. WHITMORE AND Briyyon notify their removal 
of their London offices to more extensive premises at 64, Mark- 
lane, nearly opposite their old offices. 


Ir is stated that the authorities of the new Convalescent 
Home for Children, at Gilmerton, N.B., have insisted upon the 
plumbers’ work and sanitary arrangements being carried out by 
registered plumbers. 


THE new United States pneumatic dynamite gun 
cruiser Vesuvius on her trial trip outside Delaware Breakwater, 
on a two and a-half miles course, made 21°64 knots, the contract 
only requiring 20 knots. It is stated that this is the highest speed 
— attained by a warship, and that the Government will accept 

er. 


Tue “London Bridge Diary for 1889,” published by 
Messrs, C. Straker and Sons, a handy octavo diary, with a week on 
a page, interleaved with blotting paper, contains, beside the 
usual diary and almanac text, several interesting articles on City 
buildings and structures, illustrated by excellent photo-gravure 
blocks, executed by Messrs. Straker and Sons. 


TuEnew Siemens steel plant, which has been forsometime 
under construction at the Stockton Malleable Ironworks, was started 
on the 11th inst., by making the first cast from one of the three 
Siemens furnaces which have beenerected. All of them will be put 
in operation almost immediately, and each one will be able to pro- 
duce 200 tons of ingots per week. For-the present the ingots will 
have to remain in stock, as the large new steel-plate mill under 
construction will not be ready for some time yet. 


Tue Royal Agricultural Society has issued its regula- 
tions for the exhibition and trial of agricultural implements, 
machinery, &c., at the Metropolitan Exhibition to be held in 
Windsor Great Park, on Saturday, 22nd of June next, and on Mon- 
day, the 24th, and five following days, to celebrate the fiftieth 
anniversary of the foundation of the Society. The regulations 
include several new items which we are glad to see, regarding 
implements entered as new or in duplicate. A few prizes are 
offered this year for dairy appliances, and for fruit and vegetable 
preparers and evaporators, and for garden tools. 


Ay exhaust blast system is being tried for the partial 
drying of fabric. It appears that the cloth is passed in full width 
on a horizontal cylinder supplied with a slot through its entire 
length, just on the place over which the cloth is allowed to pass. 
Outside this cylinder and opposite the slot is a tube from which 
steam is, in a series of fine jets in line, injected into the cylinder, 
and by induction compeis air to pass through the fabric and 
through the slot of the cylinder, effecting a partial drying. The 
cloth is allowed to pass over the cylinder slowly only in order that 
a sufficient amount of moisture may be removed. 


Messrs. JoHN WALKER AND Co., of Maryport, Queens- 
land, notify that in future this company’s business will carried 
on under the style or title of ‘‘ Walker’s Limited.” The change in 
name is due to the desire of the shareholders to convert the shares 
of the company, which were of £100 each, into shares of £5 each, 
and the Companies Amended Act, which has been in force in 
England for several years—whereby shares of large deromination 
may be converted into shares of an equivalent of smaller amount— 
not then having passed the Legislature of this Colony, it was found 
absolutely necessary to re-register the company under a new title, 
‘Walker's Limited ” with a nominal capital of £100,000, divided 
into 20,000 shares of £5 each ; the paid-up capital being £54,840, 
and the reserve funds and undivided profits £11,229. The voard 
of directors, general management, and staff remain unaltered. 
In fact, the old and new company are identical. 


In their annual circular on shipbuilding, furniture 
and other bard woods, Messrs, C. Leary and Co. say :—‘‘ The stock 
of timber and plank is 41 per cent. less than on December 3lst, 
1887. The tonnage afloat and yet to load is 19,466 tons and 25,360 
tons respectively, against 6829 tons afloat, and 22,893 tons under 
charter to load on January Ist last year. Witb the exception of a 
temporary inactivity about the middle of the year, the market for 
timber has been steady and favourable, but planks were imported 
too freely for the maintenance of previous values. The improve- 
ment in freights and consequent increase in shipbuilding has had a 
marked effect on values, which have been further strengthened by 
the announcement of the supplies required for the royal dock- 
yards for the next financial year. Prices for floating cargoes are 
rather unsettled, and importers now expect a further advance for 
the timber yet available for shipment tothe open market. Burmah 
is quoted at £12 10s. per load upwards, and Siam at about £11 
per load.” 


A MEETING of the Association of Manchester Students 
of the Institution of Civil Engineers was held on Wednesday, the 
16th inst., at the Atheneum, the Rev. W. A. Jacob, B.A., 
M.I.C.E., in the chair, when a paper was read by Mr. G. T. 
Lynam, Stud. Inst. C.E., on ‘‘ Watertight Concrete.” The author 
divided the paper into five sections—(1) Portland cement, (2) 
aggregates, (3) mixing, (4) laying and building, and (5) contraction 
and cracks, e first, second, and third apply to concrete gene- 
rally, the fourth and fifth to watertight. Attention was drawn to 
the mixing of concrete, also to the constituents of Portland cement, 
storage and testing, method of gauging for tests and testing 
machines, and the manner of laying concrete floors; method of 
building thin walls and face work was described, cause and danger 
of cracks referred to, method of controlling and making good the 
same ; and in conclusion the author urged the necessity of the 
utmost care in the manipulation of concrete in all its stages, and 
of strict supervision. The discussion was opened by Mr. Gloyne, 
and Messrs. Jacob, Spence, Brady, Thornton, Greatorex, Xc., fol- 
lowed. At the conclusion a vote of thanks was passed to Mr. 
Lynam for his paper. 


Tue American Consul at Dusseldorf in a recent report 
describes the great Heye factory for glass bottles at Gerresheim, a 
few miles from Dusseldorf. Gerresheim contains about 3000 in- 
habitants, and it is said that the town is the glassworks and the 
glassworks the town. On the hills adjoining the town are inex- 
haustible supplies of the yellow and white sand used in the manu- 
facture, while the place is also excellently situated for communica- 
tion with the rest of the world. A model town for the perma- 
nent workmen adjoins the factory. The capacity of the 
latter is about 300,000 bottles a day, and the daily aver- 
age production is about 200,000. From 300,000 to 500,000 
bottles are sent weekly to the United States, in consign- 
ments of about 1000 gross each, and only quite recently the Apol- 
linaris Company made a contract with Herr Heye for the de- 
livery within a year of 19,000,000 bottles. The practice of ex- 
porting Rhine and Moselle wines in bulk and bottling them at 
their destination has added to the importance of the foreign trade 
in bottles. The number of persons employed never falls below 
1800, and sometimes amounts to 3000, many being women, who 
are engaged usually in the packing department. The pay of the 
blowers is high, ranging from about 4s. to 6s. This work is kept 
up throughout the twenty-four hours by three relays of hands, 
while the ordinary work is carried on for 114 hours, with three 
rests, two of half an hour and one of a whole hour, A stock of 
5,000,000 bottles is usually maintained on hand. 
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Fix 
THE SUBSTRUCTURE OF THE EIFFEL TOWER. 


From particulars stated by M. Eiffel, in a memoir read 
before the Société des Ingénieurs Civils, it ap that 
the subsoil of the Champ de Mars, on which the Eiffel 
Tower is built, consists of a stiff bed of plastic clay about 
16 metres thick, resting upon chalk; this clay is dry, com- 
pact, and will support from 4 kilos. to 5 kilos. per square 
centimetre. The bed of clay dips slightly from 1l’Ecole 
Militaire to the Seine, and is covered with a layer of 
compact sand and gravel, good for foundations. Near the 
borders of the balustrade which separates the Champ de Mars 
proper, belonging to the 
State, from the square 
belonging to the City 


TOWER 


FOUNDATION. 
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mation as to the real composition of subsoils. It was thus 
ascertained that near the clay nothing was met under the sand 
and gravel but pure sand, ferruginous grit, and a bank of 
chloritic limestone which had been formed at the bottom of the 
depression which had been worn by the waters in the bed of 
plastic clay. Here then was an incompressible bed, which had a 
thickness of more than five metres under pillar 4 on the 
Grenelle side, and nearly six metres under pillar 1 on the Paris 
side. Thus security was guaranteed, especially when it is con- 


sidered that the foundations have been planned in such a way 
that their maximum pressure will not exceed 4 kilos. per square 
centimetre, even including the influence of wind. 





of Paris, that is to say, 
at about the place of 
the Rue de Grenelle, 
this bed of sand and 
gravel has a_ pretty 
constant thickness of 
from 6 metres to 7 
metres. Below that the 
ancient bed of the Seine 
appears to be reached, 
and the action of the 
river has diminished the 
thickness of the gravel, 
which gradually thins 
down to nearly nothing 
when the actual bed of 


the river is reached. 
The firm bed of sand 
and gravel is_ itself 


covered by a layer of 
me sand varying in 
thickness, and of slime 
and rubbish of all kinds, 
unsuitable for founda- 
tions. 

Certain administrative 
considerations making it 
necessary to renounce 
placing the Tower on 
the part of the Champ 
de Mars belonging to the 
State, where there is no 
difficulty in getting good 
foundations, the quay of 
the Seine was desired, 
so that the Tower should 


be as far as possible 
from the Exhibition 
buildings; but this 


plan seemed to be almost 
impossible tv carry out, 
because such an edifice 
could scarcely be built 
safely uponclay. It was 
therefore decided, at M. 
Eiffel’s instance, to erect 
it on the extreme limit 
of the square, where all 
its feet are separated 
from the clay by a suffi- 
cient thickness of gravel. 

The two southern feet 
of the Tower rest near 
limits of the ancient 
parapet. At this place the surface soil consists of 7 metres of 
rubbish, below which and above the level of the Seine is a bed 
of sand and gravel about 6 metres thick. It was therefore easy 
to obtain for these two feet of the Tower a perfect founda- 
tion, and a bottoming was made 2 metres thick of concrete laid 
down in the open air. The two front legs, numbered 1 and 4, 
have a different foundation ; the bed of sand and gravel is there 
met at about 5 metres below the normal level of the Seine, and 
is covered with recent alluvial deposits. The foundations were | 
put in by the compressed air system. 

M. Eiffel continues that he cannot too much commend this 
method, which costs little when one is working with a material | 
like compressed air, and which gives absolutely certain infor- | 
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Fig. 4-SECTION OF FOUNDATION. 


The foundations of these two pillars were laid by the com- 
pressed air method by the aid of caissons of sheet iron 15 metres 
long and 6 metres wide, to the number of four for each pillar, 
sunk to a depth of 5 metres below the level of the river. A 
different method might perhaps have been employed of working 
by excavation in a cofferdam with hydraulic cement ; but, as 
one example, despite all the anterior borings in this trouble- 
some part of the soil of the Champ de Mars, there was not 
sufficient certainty about all points of the area included by the 
feet of the Tower, which is nearly 1000 square metres for each 
of the said feet. It was necessary, under these circumstances, 
to adopt a method which would meet all eventualities. The em- 
ployment of compressed air gives much certainty in the perform- 





| 
ance of the work, and in the obtaining of the desired result, and 


it being necessary to go on as rapidly as possible, with also the 
elimination of all chance impediments, and the certainty that 
the foundations laid down need give no fear for the future, 
there was no hesitation in employing the costly, but sure 
|and rapid, compressed air method. There is all the more 
reason for being satisfied with the plan, because in the caissons 
of pillar No. 1 considerable fragments of masonry were 
encountered, dating probably from one of the preceding 
Exhibitions, and which would probably have been a very serious 
obstacle in the prompt execution of the foundations had not 
the resources incidental to the use of compressed air been at 
command, These masses were broken up by crowbars, then 
discharged like ordinary refuse. 

Each of the four uprights of the Tower is formed of a great 
network of 15 square metres, of which the corners transmit the 
pressure to the soil of the foundations, by the interposition of 
massive masonry placed beneath each of them. There are thus 
four blocks of masonry to each upright. The upper parts of 
these blocks, which receive the feet of the Tower, are normal to 
the direction of the corners ; the masonry itself has the form of 
a pyramid, with a vertical surface in front and an inclined 
surface behind, of which the dimensions are such that they 
radiate to a point very near the centre of the foundation, the 
oblique resultant of the pressures. This oblique reaction of 
pressures amounts at the surface of the masonry on the south 
side to 565 tons without the wind, and to 875 tons with the 
wind; on the northern two uprights, nearest the Seine, the 
pressure upon the soil of foundation—that is to say, at a depth 
of 14 metres—the vertical pressure on the soil is 3320 tons 
with the wind, and is distributed over a surface of 90 square 
metres, giving a pressure of 3°7 kilos. per square centimetre. 

On the two uprights near the Champ de Mars the pressure 
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Fig. 5—SECTION OF FOUNDATION, 


on the soil at a depth of 9 metres is 1970 tons, which, distributed 
over a surface of 60 square metres, gives a pressure of 3°3 kilos. 
per square centimetre. The masses of concrete supporting this 
surface are 10 metres long and 6 metres wide. All the masses 
are so disposed as to follow the horizontal projection of the 
corners, that is to say, an angle of 45 deg. to the axis of the 
Champ de Mars. The concrete is made of Boulogne cement, in 
the proportion of 250 kilos, to each cubic metre of sand. The 
masonry is of Souppes stone, joined by cement. The employ- 
ment of cement was necessary to obtain rapid setting and to 
avoid all subsidence. 

In the centre of each of the blocks of masonry are cemented 
two great iron holding-down bolts 7°80 metres long and 0°1 
metre diameter, which by means of the cast iron feet of the 
Tower locks it to the major part of the pyramidal supports. 
This anchorage is not necessary for the stability of the Tower, 
which is assured by its proper weight, but it gives an excess of 
security. These blocks of masonry, which will bear most a 
crushing coefficient of 4 to 5 kilos. per square centimetre, will 
be crowned by two courses of cut stone from Chiteau-Landon, 
of which the mean resistance to crushing is, according to experi- 
ments performed at |’Ecole des Ponts et Chaussées and at the 
Conservatoire des Arts et Métiers, 1235 kilos. per square centi- 
metre. The stone then will only have to bear the weight of one- 
fortieth part of its powers of resistance. 

It follows, continues M. Eiffel, from what has been stated 
that these foundations have been established under conditions 
of very great security, and that in choice of materials and in 
dimensions all has been done in such a manner as to leave no 
doubt of their solidity. However, to be completely sure of 
being able to support the feet of the Tower in a perfectly hori- 
zontal position, there is in its feet a receptacle for an hydraulic 
press of 800 tons; by the aid of these presses each of the 
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corners of the uprights can be lifted as much as desired, and 
stee! plates be inserted between the lower part of each foot and 
the upper part of a plate of cast steel. 

As appurtenances to the massive stone supports, a path in 
masonry has been projected to go round each. These stone | 
platforms are not to carry any weight, but corner pieces of orna- 
mental metal work, which will garnish the feet of the Tower. 
These paths will rest upon columns with arcades, disposed with 
faces parallel or perpendicular to the axis of the Champs de 
Mars, forming around each post of the Tower a rectangle 
26 metres square. All this substructure will have a base at the 
level of the ground, except near upright No. 3, where it will 
cover a kind of cave destined to receive the engines for the 
service of the elevators; these engines will be of 500-horse 
power. 

Toconvey tothe soil any atmospheric electricity collected by the 
Tower, two cast iron water pipes 0°50 metre in diameter will be 
employed; these will project 18 metres into the water, and will 
turn upwards at their other extremities nearly to the level of 
the ground, where they will be brought into metallic connection 
with the ironwork of the Tower. 

Fig. 1 of the engravings upon page 53 is from the pages 
of La Nature, and was copied from a photograph by M. Albert 
Londe, whose labours in photomicrography have been of con- 
siderable value to medical science. It represents one of the 
caissons used in constructing the foundations of the Eiffel 





Tower. Fig. 2 represents a portion of one of the feet of the 
Tower and the works in its vicinity, also the crane used from 
time to time at different elevations. Fig. 4 is a section of the 
ground upon which the Tower is built. In this cut A is the 
Seine; B, sandy clay; D, surface soil and rubbish; E, sand and 
gravel; F, plastic clay; K, chalk; N M, axes of the legs of the 
Tower. Fig. 5 gives in minute detail the result of the boring 
for one of the legs; A is surface soil and rubbish; B, sandy 
clay; C, sand slightly clayey; D, fine sand; E, sand and gravel; 
F, pure sand; G, sand and gravel; H H, chloritic chalk; K, | 
plastic clay. Fig. 6 is a section of the foundation and the 
hydraulic press, upon which one of the corners of one of the 
legs of the Tower rests. The last three cuts are taken from M. | 


Max de Nansouty’s recently issued book on the Eiffel Tower, pub- 
lished by M. Bernard Tignol, 45, Quai des Grands-Augustins, 
Paris, 1889. 

Fig. 3, perspective engraving, is also from La Nature, and 
represents the hydraulic arrangement for lifting one of the four 


| corners of one of the four feet of the Tower, the particulars of 


which we now proceed to translate from an article by M. Gaston 
Tissandier. As there are sixteen corner supports, or four to 
each of the four legs of the Tower, and as the Tower when it is 
finished will weigh eight millions of kilos., it follows that the 
weight supported by each of the corner principals will be 500,000 
kilos., assuming the weight to be equally distributed over 
all four. Without such equal distribution there might 
be danger, and to obtain it, it is necessary that all the 
corner principals should be truly mounted, and that they 
should rest in the same manner upon their foundations. It is 
necessary, to cite a familiar illustration, that the Tower should 
be like a table of which the four feet are well made and fitted. To 
effect this with the Tower, each corner principal has at its inferior 
extremity a piece of steel in the form of a hat, which penetrates 
the interior of the base. Between the brim of the hat and the 
foot of the Tower steel wedges are driven to regulate the exact 
position of the corner girder. To do this is inserted in the 
interior of the base by the square opening represented in the 
engraving a hydraulic press of great power, of which the piston 
in rising presses the bottom of the steel cap, and by it lifts the 
girder, permitting an increase or diminution of the number of 
steel wedges. The hydraulic press comprises a piston of 0°450 
metre in diameter, which works in a cylinder 95mm. thick, 
corresponding to an exterior diameter of 0°620 metre. The piston 
and cylinder are of wroughtsteel. The water enters the bottom 


| of the cylinder by a pipe of 6 mm. diameter ; the force pump is 
| worked by-hand by means of a lever. 


The normal weight that 
the pump is capable of lifting is 800,000 kilos, Each press, 
before leaving the works, waa tested by its makers, MM. Vollot, 
Badois, and Cie., up to a pressure of 600 atmospheres, or about 
900,000 kilos. 

The four main iron supports of the Tower rise upwards so as 
to form four great arches, on the top of which the first and 


—_— 





largest platform rests, which platform will form the floor of a 
large restaurant. To a certain extent the supports were built 
without special scaffolding, but when they had risen in their 
inclined direction to such a height as to tend to become un. 
stable, scaffolding was used to support their upper portions 
until the arches had been completed. This scaffolding was after. 
wards removed. While it existed it shored up three of the 
corner girders of each support, which in their turn supported 
the fourth and outside girder, to which they were braced by the 
permanent iron lattice work. As elevators will have ty 
run in the legs of the Tower in the future, two paralle] 
lattice girders have been built in the legs to receive the 
rails on which the cage will move, and in the work of 
construction M, Eiffel has utilised these girders by making them 
bear platforms carrying cranes. Each crane an arm 
12 metres long, which sufficed to raise and place everything in its 
proper place. When the crane finished one stage it was hoisted 
to the top thereof to aid in the construction of the next stage, 
At one time the idea spread in Paris that no workmen could 
perform their duties at the higher altitudes of the Tower with. 
out being afflicted with vertigo. M. Eiffel replied that his pre- 
vious experiences had removed all uncertainty on that head, 
He had “built the two highest metallic viaducts in France 
namely, that of Tardes, near Montlucon, which rises 80 metres 
above the ground ; also the Viaduct of Garabit in the Cantal 
124 metres high. The men who worked absolutely in the over. 
hanging parts never became giddy ; they were not specially 
selected, but were for the most part simple rustics, who soon 
became accustomed to working at such heights. Some among 
them were very young, and engineers engaged in erecting such 
structures never have any fears in the matter whatever. Instead 
of the tendency to giddiness augmenting with increase of height, 
the contrary is the case; all those who have been up in balloons, 
even in captive balloons, know this, The men employed on the 
Tower have no overhanging work, as in the two viaducts already 
mentioned ; they work upon a platform 15 metres square, on 
which they are as cool as when working upon the ground, 
| Workmen never had duties to perform under better conditions 
| for security.” 
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ON SACCHARINE MATTER IN MORTAR, AND 
ON BUILDING IN FROST. 


By SAMUEL CROMPTON. 


NEWLY ground lime is the best form of lime. From 1 Jb. to 
2 1b. of coarse brown sugar is sufficient for each bushel of lime; 
and about two bushels of exceedingly good sand, or, what would 
be far better, coarsely ground flint, are the proper proportions. 
In the sharp frost of two days ago, two rows of brickwork were 
done with 2b. of sugar to the bushel of ground lime; and the 
frost has not touched the work at all. The sand was not of a 
suitable kind. The rest of the work in the same wall done at 
the same time with ordinary mortar has suffered severely. 

Coarse unrefined treacle, worth about 10s. a cwt., would be 
an excellent material if 14 lb. were used instead of 1 lb. of sugar. 
A trowelful of dead Portland cement, or of fresh, would be a valu- 
able adjunct in very severe weather, or indeed in any weather. 

Powdered flint as a substitute for sand will be, as I think I 
can demonstrate, the building material of the future; as broken 
flint and broken slag will be for all concrete work. The flint 
should be ground of the size of the grains of the best building 
sand. I feel sure that this is the forecast of an important 
branch of industry that will grow yearly. Setting aside the 
question of sugar, and considering flint only as a substitute for 





sand, the uncertainty that there is as to the nature of sands 


will be entirely removed, and a certain and trustworthy substi- 
tute for sand will be found in flint. I shall be glad to answer 
any question from any one that wishes to embark in the trade. 
Of finely and roughly powdered bricks I will speak afterwards. 
I have in what follows established, I think, the inestimable 
value of saccharine matter. I have also ventured to examine 
books on building by English writers, and I feel sure that our 
manner of using lime is most unscientific; and that all uncer- 


tainty about its use can be nearly if not quite removed. I | 


think that I am a cautious man, but after laborious inquiry and 
philosophical investigation, I affirm that any architect who has 
ordered lime to be slaked for each day’s work, and made into 
mortar for use that day, is ignorant of the most elementary 
principles of dealing with lime. An exception must be made 
as to cases in which a mortar mill is used. But if the stonelime 
or fresh slaked lime are ordered to be ground in the mill with 
the sand, &c., a most important fact has been overlooked. But 
these matters will be dealt with as I proceed. 

I ought to mention that if sugar be added to mortar already 
made, it will render it too thin. If much sugar were used, the 
mortar would almost run off the mortar-board. Sugared water 
if strong, dissolves lime, in the same way that sugar dissolves 
in water. Hence the importance of first dissolving the sugar, 
and then adding sugared water slowly and cautiously to the 
lime. The mortar should be as stiff as it can be used, 











The results got by using mortar (and Portland cement also), 
to which saccharine matter was added, have been so remarkable 
that I venture to think that they are well worthy of the atten- 
tion of architects and engineers. Indeed, they far surpass any- 
thing that I ex when you printed my observations in THE 
ENGINEER of the dates of December 3rdand 10th, 1886. The addi- 
tion of a very uncostly amount of sugar, or of treacle, to mor- 
tar, not only gives it great strength, but confers other proper- 
ties and conditions of highly practical value. Most of the 
following results have been got by others, to whom the full 
merit will be given in a later part of my communications. 

1. It has been contended by writers that the hardening of 
mortar is a slow process, and that much of the hardness of the 
Roman and ancient mortars has been the result of time. At 
Tue ENGINEER office there is a lump of concrete prepared with 
sugared mortar which seems to me to be so hard as to resemble 
closely the best specimens of Roman mortar. Yet by sugar it, 
though left out through a whole winter, was next spring found 
to be as hard as it is now. So that without waiting for time 
to do its work, sugar will do it almost at once. 

2. By adding sugar or treacle to mortar it becomes frost- 
resisting ; and it seems to be reduced to almost a certainty that 
building now can be as safely done between the end of Septem- 
ber and the beginning of April, with no fear of the frosts that 
will come; and, moreover, that if the cold is not too severe for the 
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bricklayer to work in it, his work may proceed so far as any harm 
from frost is concerned. But the sand used must be very good 
sand. More sugar or more treacle may be needed in proportion 
to the severity of the frost, but the cost of it will be repaid in 
the vastly increased strength of the work done with it. The 
experiments that Mr. Thomson Hankey got done by his builder 
seemed to establish that a strength approaching that of cement 
could be got by sugared mortar, but its value against frost was 
discovered in this village by Frederic Smith. 

3. It has been found that in the hottest and driest weather 
saccharated mortar sets like rock, The sun and the dryness 
seem to have no bad effect upon it ; this was discovered by a 
nobleman—Lord Northbourne—who had read my letters, and 
who ordered sugar to be put into the mortar of one wall of a 
building, and no sugar into the other three walls. The work 
was begun in June of the very hot and dry summer of 1887. 
In a few weeks the sugared side was as hard as iron, so to speak, 
whilst on the 28th of November the unsugared walls were so 
bad that my knife went into the mortar as easily as into soft 
cheese. More will be said hereafter on this beautiful and philo- 
sophical experiment, 

4, A neighbour of this nobleman’s, a knight, who was going to 
make extensive alterations in a hall belonging to himself, and 
who fortunately and wisely would not employ an architect, 
resolved to build with sugared mortar and to use dry bricks. 
To him is due the discovery that it is not necessary to use wet 
bricks ; and that the work with dry ones sets with remarkable 
solidity in a very short time. Three weeks after building an 
18in. wall, a hole a yard square had to be cut through it, but the 
nen had the greatest difficulty in getting through it. His 
bricksetters at first laughed at the idea of putting sugar into 
mortar. This important discovery the public owes to Admiral 
Sir Edward Rice, and a great discovery it is, when we consider 
the hogsheads of water that are absorbed by bricks and put 
into the walls of buildings. 

5. In in-doors plastering saccharated mortar sets hard ina 
very short time. Frederic Smith put a patch of sugared mor- 
tar on an inside wall, and near to it a patch of unsugared. The 
former became almost directly like a flag, when a nail was run 
over it. The same nail would rip up the other with the greatest 
ease, months after the sugared had been hard as stone. 

6. For lime washing—whitewashing—it answers admirably. 
This discovery was made by Mr. Stanton, builder in this 
village, who is a thorough believer in sugar. But he says if 
there is much sugar in it, and the whitewash is applied over old 
whitewash, it will drag it off in large flakes. His brother dis- 
covered that 1 lb. of brown sugar in eight gallons of water, applied 
to a wall where the old whitewash had been taken off, was far 
too strong. It was too strong, because the drops of whitewash 
falling upon the panes of glass in the windows, or upon iron- 
work, or upon the floors, could not be washed off, but had to be 
scraped off with a knife. To iron it stuck like enamel. He 
tried 1 lb. in sixteen gallons. It was still too strong. Tallow—- 
say two shillingsworth—had formerly been used to make their 
whitewash adherent. He made it stick just as well witb 1 lb. 
of brown sugar. What can be a stronger proof of the change 
produced by sugar on lime than that one drop of a solution of 
1 lb. of it in 16 gallons should gain this tenacity that where it 
falls it cannot be washed off, but must be scraped off ? 

7. Portland cement, first ascertained to be perfectly dead, 
was mixed with sugared lime that had stood under water for 
two months. Two bricks, joined crossways on their flat sides, 
with 1 dead Newhaven cement, 2 common building sand, 
and as much of the lime as made mortar, were tested at the 
end of twelve months. The bearing would be less than 44in. 
square. The joint did not break till after more than a quarter 
of aton weight had been applied. These bricks, as soon as they 
were joined, were put in a builder's yard in a position where 
the sun was upon them all day; they were joined at the end of 
July, 1887, when the weather was unusually hot and dry; there 
was no rain, but burning sun for many weeks afterwards ; they 
were left out in that situation till Christmas. All these condi- 
tions, it will be admitted, were very severe ones. The cement 
was Newhaven cement. 

As to the progress of the use of sugar and of treacle in 
mortar, I can say very little. Except from friends I am 
nearly left in ignorance of the progress of the use of sugar. 
In this village, it is true that our builders believe in its great 
value; and I have reason to think that it is more exten- 
sively used than I imagined. A lady, an authoress, about 
twelve months ago wrote to say that being detained at a railway 
junction, she heard the workmen who were asphalting the pave- 
ment talking about sugar in mortar. A few weeks ago she said 
that at a small East Coast watering-place the village bricklayer 
told her that since “ that question of sugar came up, they never 
made mortar without it; that mortar set better and quicker, 
was stronger, that frost did not touch it, and that nothing could 
get through it,” &c. 

In THE ENGINEER of December 24th, 1886, there is a letter 
from Mr. Henry Faija, C.E., Associate Member of the In- 
stitution of Civil Engineers, Member of the Institution of 
Mechanical Engineers, Honorary Associate of the Royal Institute 
of British Architects, and author of “ Portland Cement for 
Users, 1884.” This letter, besides autocratically disposing of 
what I said on the use of sugar in cement, concludes with a 
contemptuous disbelief in the power of sugar in mortar. 

The point I wish to direct attention to is this, that 
in my solitude here I should never have heard of Mr. Faija’s 
letter, had not the editor of THE ENGINEER very courteously 
sent me a copy of the number of his journal containing 
it. And strange to say, it was in a letter from India that I first 
heard that there was a paper in the Builder, showing that a 
German experimentalist had established conclusively the cor- 
rectness of my views and not of Mr. Faija’s. Some friend sent 
me a paper giving an account of the experiments of an American 
engineer to the same effect. Is it too much to ask from any one 
who cares about this subject of saccharine matter in mortar that 
he will kindly send me any newspaper in which it is referred to, 
or will send me a postage-card saying where I shall find it; or 
will lend me his number of any journal referring to it, writing 
upon the cover of it—which is allowable—his name and address 
that I may return it to him ? 

In my letter in THE ENGINEER of December 24th, 1886, I 
said that Mr. Irvine had found in the old books of cathe- 
drals entries for payments for beer for the masons; but 
that in one of them he had found an entry in this form :— 
“ Beer for the masons to put in the mortar.” 

Respecting this Mr. Faija says :—‘‘ While apologising for the 
length of this letter, I should like to add in reference to the 
amounts charged for beer in the ancient masons’ accounts that 
my experience is that not only is mortar very difficult to set, 
but that even engines will not start, or, at all events, will not 
always work smoothly ; and that many desired events will not, 
and do not, happen without proper lubrication and a free ex- 
penditure of beer.” 

The only interpretation that I can put upon Mr. Faija’s re- 
marks is that “the beer to put into the mortar,” in the old books 





of the cathedrals, went down the masons’ throats, and that the 
notion that they used beer for the saccharine matter in it is a 
delusion, What Mr. Faija means by “the lubrication of events” 
I do not know. It is probably an engineering phrase. I must 
content myself with mortar before I touch steel and iron. It 
is plain, then, that Mr. Faija is entirely in the dark as to the sin- 
gular and wonderful chemical action of sugar upon lime or of 
lime upon sugar. 

Another writer, Mr. George R. Burnell, C.E., the author of a 
thirteenth edition of a useful book on “ Limes, Cements, Mor- 
tars,” dated 1887, and, therefore, published long after Mr. 
Thomson Hankey’s letter to the Times, and after my letters to 
THE ENGINEER, makes no mention of sugar except in his 
Appendix E, page 129, where, speaking of the Indian chunam 
and the use of treacle (molasses) in making it, he says that the 
“only real use of it appears to be to retard the too rapid 
drying of the fresh-laid chunam in the torrid climate of India ;” 
and on page 130, “ that the whole process of the manufacture of 
chunam is in fact founded upon the retardation of the setting,” 
&e. Mr. Burnell’s book is one of a far higher order than Mr. 
Faija’s “On Portland Cementfor Users ;” heseemsto me to be fully 
aware of the necessity of a thorough investigation of the subject 
of mortars, and speaking of the disasters that occur in building, 
&c., says that even “ the very fundamental principles are suscep- 
tible of modification.” In this I agree with him; and I trust 
that I shall convince him that what I wish to teach as to the 
value of saccharine matter will lead to a revolution in the whole 
question both of mortar and cement. It is plain, however, that 
he also is in a state of unbelief as to the very important chemical 
fact first shown by Ramsay, of Glasgow, many years ago, that a 
syrup or solution of sugar actually, up to a certain amount, 
will dissolve lime, just as water will dissolve a lump of sugar. Mr. 
Burnell has read, in some chemical book, something about car- 
bonisation which he has quite misunderstood. But what is 
sugar but a form of carbon? Put it into the fire, and it burns; 
and its chemical constitution is such that it is often spoken of 
by chemists as a hydrocarbon ; and its action on lime confers 
on the lime it is mixed with a building power as far exceeding 
water-mortar, as a man’s hammer is more powerful than one 
out of a child’s tool-box. If the older theory is right that in 
the setting of mortar, the lime attacks the sand and combines 
with it to form a silicate, then if the attacking power of lime 
can be raised 14 times, it is sure that saccharine matter is 
right. If the more modern theory be true that the setting 
arises from carbonising the lime slowly from access of the atmo- 
sphere, then equally surely must sugar be right, because itself 
being pure carbon (plus the constituents of water) it carries 
carbon to the mortar at once, and does at once all that is needed. 

Put into a tumbler-glass 1 oz. of fresh lime, add water 
gradually if the lime is not ground lime. Fill the tumbler with 
water. Stir. 

Put intoanother tumbler the same quantity of lime, and 2 0z. 
of white sugar or any other sugar, or 3 oz. or 4 oz, of treacle. Fill 
up with water, and stir. 

As soon as the liquor in No, 1 is clear, take and taste a 
teaspoonful. 

Do the same with No, 2. 

Mr. Burnell need not do more than take a teaspoonful of 
the No. 2, and that he had best not swallow. 

M. Faija has courted martyrdom, and perhaps would not 
object to holding in his mouth a wineglassful of No. 2 for five 
minutes ; then renewing it every five minutes for an hour, at 
the end of that time he will be at liberty to “lubricate the 
event” with washing out his mouth with beer, and with allow- 
ing a little to slip down. 

If this “lubricated event” does not wholly convince him I 
shall be surprised. If he would convince the Society of Engi- 
neers, or the Society of R. B. Institute of Architects, he could 
not do better than to do the same experiment not for one hour, 
but for several on the day before he has to read his paper, and 
then exhibit his mouth to the assembled Fellows. I believe 
that the secretary would have to read his paper for him; and 
that all he could do when asked what was the matter with 
him, would be to write on a piece of paper, “‘ Saccharine matter 
—martyr to science. Just look into my mouth.” 

I conclude this day’s remarks by directing attention to the 
following laboratory experiments by Professor Alexander J. 
Herschel, the son of Sir John Herschel, the eminent philosopher. 
After making a most carefuland minute inspection of the building 
done at Smith’s cottage in frost, he, to my surprise and to my 
great gratitude, seut me this most masterly philosophical inves- 
tigation, for which I here publicly thank him. If it helps to 
advance the cause of building in frost, every labouring man 
especially ought to be equally grateful to him :— 

“The experiments were made with a freezing mixture of 
crushed ice and salt, marking — 19°C. (a not very perfect mixture) 
to — 16C., finally in September, 1887. 

“1, Saturated ordinary lime water.—Made by shaking up water 
with caustic lime in a test tube, and leaving it (corked) to settle. 
The solution is a little frothy, and entangles more air than pure 
water would do in the shaking-up process. The result of this 
will be noticed presently. 

“ At 0° C. the clear liquid froths easily when battered, like very 
weak soapy water, and has therefore become a little more viscid 
than at ordinary temperatures. 

“ At — 0°5° C. the liquid freezes to a white opaque hard and 
brittle crystalline solid which tightly fills the tube, but has yet 
probably some unfrozen liquid in its centre. 

“ From 0°5° down to — 18 or 19° C.—On cooling down this solid 
to the lowest degree, the shell of its cylinder nearest the glass 
cracks in all directions by shrinkage, apparently due to the 
solid’s contraction by cold. At the same time, ring-cracks round 
the cylinder occur here and there, which gape into notches round 
it: the result apparently of further freezing and solidification of 
liquid inside the cylinder’s core, by whose expansion lengthwise 
the brittle outer shell of the cylinder is rent and parted asunder 
at the ring-gaps or notches. A large central protuberance also 
on the top of the cylinder of inside liquid expelled and frozen 
ina small mound above it, suggests, as did the cylinder’s dis- 
ruptions, a very unusually large rate of expansion by freezing. 
A test tube like the other, and equally full of pure water, neither 
cracked nor split in the same way, and did not form so large a 
central mound. 

“Formed a mixture of water and methylated spirit, in which 
a small piece of clear ice neither sank nor swam; dropped into 
it a piece of frozen lime water. This swam to the top im- 
mediately and briskly. Keeping it down well immersed with 
tweezers, some fine and some largish air bubbles continued to 
escape from it till it all melted ; showing that the size and floa- 
tation were enough accounted for by liberated air in freezing. 
Boiled some lime-water in a test-tube till quite freed from air ; 
froze this and dropped it into the spirit water, where it now 
sank just as much, and slightly, as a piece of clear ice at the 
same tube did. So, though there is a considerable expulsion of 
air-bubbles from simple lime-water in freezing, yet the liquid 
itself does not expand more or less in congealing sensibly than 
pure water does, but, on the contrary, as nearly as possible the 





same. The change from liquid to solid is a little less abrupt in 
lime-water than in pure water; but in this respect also there is 
very little room indeed to draw a strong line betweeu them. 
Lime-water purged of air by exhaustion was not tried; and boiling 
seemed to precipitate lime and make the liquid turbid; but 
even then, the boiled unaérated solution was distinctly less 
opaque when frozen than that prepared by simply shaking-up. 
This was snow white, and starred everywhere with cracks ; while 
the boiled solution resembled pure water in its way of freezing, 
exactly, to a translucent greyish irregularly crystallised and 
unbroken mass. It would be interesting to repeat the freezing 
experiment on lime-water freed from air by an air pump; but 
time did not permit. 

“Solution of Lime ina syrup made of one part of sugar by 
weight, with five parts of water—This tasted powerfully bitter 
and disagreeable alkaline, enough to quite obliterate all taste of 
sweetness. The lime after shaking up would not settle down, 
and the liquid required to be filtered. Unlike lime-water, it did 
not acquire a skin of carbonate of lime over its surface by half- 
an hour’s exposure to the air, nor even in all the time the 
experiments lasted. Exposed lime-water, in the same time, lost 
all its lime contents by formation of a chalk pellicle on its sur- 
face. The sugar seems to protect the lime completely, or almost 
completely, from the carbonating action of the air! It was 
slightly viscous, and easily frothed, to begin with ; and it grew 
sensibly more so by cooling to 0° C., where it still remained 
quite liquid. At — 1 C.it froze throughout toa pasty trans- 
lucent grey mass of apparently acicular ice crystals suspended in 
the unfrozen molten liquor. 

“From — 1° to — 5°, the paste became more consistent ; still 
grey and translucent, and easily pierced with a wire stirring rod. 
No visible dimple of expansion occurs at the top of the frozen 
cylinder, but rather a central cavity, like that formed in casting 
lead bullets, as if contraction instead of expansion had occurred. 
Like water, however, a LONG column of it in a test tube broke 
the test tube into fragments in freezing, showing that it under- 
goes expansion really, not very differently from water when 
cooled low enough (to ~ 10° or — 15° C.) to become solidly 
resisting. 

“At — 15° to 9° C. it can be cut like cheese with a knife, and 
is nct yet a hard solid. Put in this state into its own liquid, 
it floats very slightly, and still more weakly in the simple syrup 
only, of water 5 parts with 1 part of sugar, showing that in 
spite of the entangled air, the expansion by freezing is not 
nearly so marked as in the cases of pure water and lime-water ! 
Mortar might evidently be worked in considerable frosts of 
-4° or —5° C. (that is, at 25° F. and 23° F.) without absolute 
resistance; and in frosts not below 28° F. with no difficulty at 
all, at which ordinary lime-water mortar would be as hard as 
stone, becoming so at once at 1° F. of frost, or at about 31° F.! 
In the course of thawing after laying, remarkably little ill effect 
can result from the mortar’s loss of volume, when so applied, if 
the petrifaction of its still abundant moisture does not in fact 
make all suck slight contraction of the rest which liquefies, and 
which speedily hardens into stone (since exposure to the air does 
not for a long time deteriorate its causticity) quite ineffectual and 
harmless to the building. At lower temperatures than about 
25° F., it appears from the next experiment that a larger pro- 
portion of sugar than one-fifth of the weight of water, will 
make mortar as easy and secure to work with as common mortar 
is at ordinary temperatures. 

“3. Syrup formed of equal parts by weight of water and 
lump-sugar.—The syrup is about as viscid as sweet oil at 
ordinary temperatures, and it remains clear on cooling, 
becoming thicker by degrees till it is about as viscid as boiled 
linseed oil, to — 44° C. Fine glittering crystals (probably ice 
spangles) then just begin to be visible in it. 

“ At — 54° C. ( = 22° F.) the thick oily liquid is quite sandy 
with small ice crystals. 

“ At --7° C.( = 194° F.) the crystals are abundant, rendering 
the whole substance of the syrup as consistent as thin gruel. 

“ At —84° C.(=17° F.) the consistency is about that of thin 
flour-paste. 

“ At -10° C. (14° F.) like thick flour-paste. 

* At 15° C. (5° F.) the appearance, greasiness, and consistency 
are exactly those of soft tallow or cold hog’s lard. 

“ At 20° C. (-4° F.) the substance resembles soft white wax. 

“ Put, in this state, into the original liquid syrup, it rises very 
slowly and sluggishly, and is evidently only very slightly 
indeed expanded from its original liquid volume! This con- 
tinues until the whole piece dropped into the liquid melts 
away ; it never rises in the liquid with more than a just sensible 
force: and in disappearing at last, the small remaining 
fragment sinks pretty rapidly; its upward buoyancy being 
insufficient to oppose the downwards gravitating traction of 
the current of cold liquid which it produces round it, and this 
is sufficient to show how very slightly its volume can exceed that 
of either the cold liquid round it, or, a fortiori, of the syrup 
of ordinary temperature. It is practically unexpanded by 
freezing, and its solidification point first sets in at — 5° C. (or 
23° F.), and does not practically affect its liquid mobility, till 
at least between — 8° and — 10° C. (or at about 15° F.). 

“ The effect of sugar in lowering and graduating the congela- 
tion-point of water, and of lime-water, and in diminishing 
their rates of expansion in solidifying, is very strong, and of 
such obvious practical utility in making mortar prepared with 
syrup-water workable in times of frost, when the thermometer 
is several degrees below 31° F., or the freezing-point of ordinary 
lime-water, that no winter weather of usual severity need be a 
material check or hindrance to carrying on building operations 
with cements and mortar in the open air, if a moderate proportion 
of its weight of sugar only is added to the water with which 
the cements or mortar are prepared, and larger portions of 
sugar can be used with equally sure consequences of good 
effects to prevent the severest frosts from stopping and impeding 
in the least degree the proper manipulation and uses of wet 
mortar and cements at such times in out-of-door constructions. 

“September 23rd, 1887. “A. S. HERSCHEL.” 


In every engineer’s and architect’s office there will be learners. 
Let each of these carefully study the experiments I have devised 
for Mr. Faija and for Mr. Burnell. Let them ask them- 
selves what is the bearing of{Professor Herschel’s experiments 
and of mine; and further what it is that I have left out 
(and left out at this stage purposely) to complete my proof. 
Can they imagine in what way I am going to try to prove 
that, altogether apart from the use of sugar, we are not wisely 
using lime? If so, let them write down their thoughts, that we 
may compare notes as we proceed. On the railway to my 
village part of she tunnel fell in just as our train had passed 
through it. Now on the Great Western there has been a narrow 
eseape of a wreck of the Flying Dutchman. The fall of an arch 
nearly killed the greatest of our bishops, the late Bishop Fraser. 
The country is strewn with mistakes and disasters. The public 


will be up, and soon too, if some change be not made in our + 


manner of using mortar. SAMUEL CROMPTON, 
Cranleigh Guildford, 9th January, 1889, 
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fact should they not receive them. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 

*," All letters intended for insertion in Tax ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y rca ti 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to form 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be jorwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Cerium AND Titanium (New York).—A letter lies at our office for this corre- 
spondent. 

Packine ror Co_p AiR MacHINnEs.—A letter awaits the application of the 
inquirer on this subject. 

J. C.— We have published no drawings of the kind you want, Several years 
ago, however, we published descriptions of a wire-making plant, but the 
impression has been long out of print. 

F, N.—Tue Race To THE NortH.—The paragraph you send is pure unmiti- 
gated nonsense. Mr. Webb is building more compound engines for reqular 
use, and without any regard to a hypothetical resumption of the race to the 
North. That is all, 

B. anv P.—(1) There is no royal road to the removal of rust from ironwork. 
It can only be taken off by rubbing and oil. 
goods there is no better paint than that made with oxide of iron and boiled 
oil, For the finer kinds use the ordinary lead colour lead paint. 





STONE SAWING AND RUBBING PLANT. 
(To the Editor of The Bngineer.) 
Sir,—Can any of your readers give us makers’ names of sawing 
machines for freestone; also rubbing, surfacing, and polishing machines 
for a hard oolitic ragstone ? /: eH 
January 15th. 





A CURIOUS AUTOGRAPH. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers inform me whether Mr. Maxim has 
written his name—Maxim—with bullets from his quick-firing gun 
through a board in quicker time than it could have been written with a 
piece of chalk? This is said to have occurred at Erith. J. B. 
Hunslet, Leeds, January 9th. 


STEEL CASTING PLANT. 
(To the Editor of The Engineer.) 
Sir,—Would any reader kindly inform me, through the medium of 
your valuable paper—(1) Which is considered the best process of making 
steel for steel castings —Si Martin or B ? (2) The approxi- 
mate cost of a 2-ton or 4-ton plant of either process, viz., apparatus for 
melting, annealing, &c.? (8) Where I could obtain one on the most 
favourable terms? (4) How long has Siemens’ patent to run, and the 
amount per ton for royalty? 
The above information will be esteemed a favour. 
Leeds, January 15th. 





YORKSHIREMAN. 


SUBSCRIPTIONS, 

Tae Enoteer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. -» £0 lds, 
Yearly (including two double numbers) .. .. .. £1 98, Od. 
Jy ervedit occur, an extra charge of two shillings and sixpence per annum will 
e made. THe ENGINEER is registered for transmission abroad. 

A complete set of Tak ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates, 

Remittance by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
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(2) For the rougher class of 





South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d, Manilla, 
Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence ; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order wn payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Adverti ts in “ ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Toe ENGINEER. 











MEETINGS NEXT WEEE. 


Tue InsTiITUTION or Civi, Enoineers.—Tuesday, January 22nd, at 
8 p.m.: Ordinary meeting. Paper to be further discussed :—‘* The Com- 
pound m—_ as ca to Locomotives,” by Mr. Edgar Worthington, 
B.Sc., Assoc. M. Inst.C.E. Friday, January 25th, at 7.30 p.m.: Students’ 
meeting. Paper to be read :—‘“* Water Softening and Filtering Apparatus 
for Locomotive Purposes, at the Taff Vale Railway Company’s Penarth 
Dock Station, near Cardiff,” by Mr. W. W. F. Pullen, Wh.Sc., Stud. Inst. 
C.E.; Mr, J. C. Park, M. Inst, C.E., in the chair. 

LIVERPOOL ENGINEERING Society.— Wednesday, January 28rd, at 8 p.m., 
at the Royal Institution, Colquitt-street : Ordinary meeting. Paper to 
be read :—“ Steel in the Hands of the Naval Architect,” by Mr. H. H. 
West, M. Inst. C.E. 

Civi. AND MecwanicaL Enornerers’ Socrety.—An ordinary meeting 
will be held at the Westminster Palace Hotel on Wednesday, January 
28rd, at 7 p.m., when the following paper will be read and discussed :— 
onan ‘or Petroleum in Galicia, Austria,” by Mr. R. N. Boyd, M.LC.E., 

Society oF TELEGRAPH ENGINEERS AND Evecrricians.—Thursday, 
January 24th, at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, 8.W., at 8 p.m.: Ordinary general meeting. Paper 
to be read :—‘ The Insulation Resistance of Electric Light Installations,” 
by Professor Andrew Jamieson, F.R.S.E., M. Inst, C.E., Member. 

Society or Arts.— Monday, January 2lst, at 8 p.m.: 
lectures. Lecture I.—Textiles discovered at Akhmim in Upper Egypt— 
Varieties of patterns—Greek—Greco-Roman—Syrian—Christian-Coptic— 
Egyptian intercourse with foreign countries from end of 26th (Saite) 
dynasty to Arab invasion 7th century a.p.—Weaving generally in Egypt. 
Tuesday, January 22nd, at 8 p.m.: Applied Art Section. ‘Some Recent 
Movements in Relation to the Applied Arts,” by Sir James D. Linton, 
P.R.I. Wednesday, January 23rd, at 8 p.m.: Ordinary meeting. ‘‘ Elec- 
tric Meters for Central Stations,” by Professor George Forbes, F.R.8.E.; 
Mr. W. H. Preece, F.R.S., will preside. Friday, January 25th, at 8 p.m.: 
Indian Section. ‘ The Asiatic Colonisation of East Africa,” by Mr. H. H. 
Johnston, F.R.G.8 , H.M. Consul, Mozambique; Major-Gen. Sir Frederick 
J. Goldsmid, K.C.8.I., C.B., will preside. 

Roya  InstituTion.—Friday, January 25th, at nine o'clock, an evening 
discourse will be given by Professor G. H. Darwin, F.R.S8., on ‘‘ Meteorites 
and the History of Stellar Systems.” Afternoon lectures :—Tuesday, 
January 22nd, at 3 p.m., “* Before and after Darwin, II. Evolution,” by 
Mr. George John Romanes, F.R.S. Thursday, January 24th, at 3 p.m., 
‘*The Metamorphoses of Minerals,” by Professor J. W. Judd, F.R.S, 
Saturday, January 26th, at 3 p.m., ‘‘ The Character of the Great Com. 
posers and the Characteristics of their Works,” by Professor Ernst Pauer, 

Society or ARcuHiTEcTs,—Tuesday, January 22nd, at seven o'clock, 
at St. James’s Hall, Piccadilly, W.: Ordinary meeting. Paper to be 
read :—‘‘ The Preparation of Surfaces and their Subsequent Treatment,” 
by Mr. George Howe, Assoc. San. Inst. 

Sanitary Institute.--Thursday, January 24th, at five o'clock, lecture 
by Dr. G, V. Poore, on “ London, Ancient and Modern, from a Sanitary 
Point of View.” 
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SUBMERGIBLE WARSHIPS, 


Finauity in the construction of ships of war is 
apparently as far off as it was in the days of the Armada. 
Proximate novelty will be very radical and thorough- 
going. Advances in naval construction almost always are 
effected per saltum. Thus, the introduction of steam re- 
presented a violent change—a complete uprooting of old 
naval practice, and the pulling down of antiquated and 
respectable sea traditions. The advent of rifled guns and 
armour represented another thorough change. After 
the introduction of each novelty in principle, attention 
was devoted for a long time to the elaboration of detail. 
Thus more than a quarter of a century has been spent in 
trying to arrive at the best system of using armour, and 
every effort of which talent and skili were capable was 
devoted, not to the introduction of a new system of de- 
fence and attack, but to designing and building ships 
which should utilise to the best advantage given weights 
of armour and guns. There is reason to believe, however, 
that we are on the eve of a new departure, a novelty in 
principle, and we shall probably see attention withdrawn 
from existing methods of attack and defence, and concen- 
trated on the new system, just as considerations of 
masting and rig were dropped out of sight as soon as steam 
had fairly asserted its position. 

The new departure to which we refer consists in con- 
structing ships which shall be submergible at will. We 
cannot find a better word than submergible, but it only 
inadequately expresses the facts. The ships of which we 
— will not carry on warfare below the surface, like 
the submarine boats of which so much has been heard, 
but they will possess the power of lowering themselves in 
the water to such an extent that they will leave a very 
small mark to be shot at, while the water will itself give 
a very large measure of protection. In France and Spain 
submarine torpedo boats are being built, at a con- 
siderable outlay, and with yet more mystery ; but certain 
statements are made which are probably true, at least in 
substance. We are told, for example, that the French 
boat is to be propelled by electricity. An entirely 
novel accumulator battery is to be used, which we de- 
scribe in another place, in which spongy copper takes 
the place of lead. An idea of the dimensions of the 
boat will be divined from the statement that the battery 
alone will cost 200,000f. In spite of the efforts now 
being made in this direction, we are of opinion that sub- 
marine boats must be of very limited utility. It will be 
advisable for important ports and harbours to possess one 
each, for the same reason that a night-light is held to 





keep off burglars. That would be an audacious com- 
mander of a blockading squadron who ventured to remain 
at night close to a port where they kept a submarine 
boat. But the difficulties which lie in the way of the use 
of such craft are very great. Not the least lies in the 
trouble which must always be experienced in providing 
them with crews. We have heard it argued that if it 
were necessary to employ asubmarine boat in actual war- 
fare, it would always be easy to get a party of volunteers 
to man her. This we do not doubt; but a volunteer crew 
of this kind could do nothing with a submarine boat, 
which requires for its management enormous experience, 
perfect nerve, and a latent courage which nothing can 
upset. The nerve and the courage might be forthcoming. 
The experience would be absolutely lacking. The speed 
at which a submarine boat can proceed under water is 
very slow. She proceeds absolutely in the dark; and there 
are other points, which we need not stop to consider, 
which reuder it impossible for any but a highly trained 
crew to use her with effect. Such crews must be very 
scarce, for the duty to be discharged is extremely 
hazardous, while the conditions are disastrous for the 
morale of the men. To charge through a storm of bullets 
or a forest of bayonets, in company with hundreds of 
brave comrades, is as nothing compared to shutting one’s 
self up with a few comrades whom you can scarcely com- 
municate with, and plunging into the depths of the sea, 
knowing that any moment you may be drowned like a 
rat in a trap, without the power of making the least 
sign. Heroism like this exists, but it is scarce, and its 
scarcity will always militate powerfully against the use 
of submarine torpedo boats. When, however, we come to 
deal with ships which will fight @ fleur d’eau, all the con- 
ditions are modified. It is to be much regretted that the 
unfortunate stranding of the Nordenfeldt on her way to 
Russia has deprived the world of further illustrations of 
the immunity from attack which such a vessel possesses 
when her top is nearly awash with the sea. At the same 
time those on board can tell precisely where they are 
going; while the manceuvring of a craft with some degree 
of buoyancy is extremely simple and easy as compared 
with the management of a boat with the same specific 
gravity as the sea. 

The United States has, it seems, determined at last to 
have a navy, and with hand and mind untrammelled by 
precedent, she seems to be determined to launch into 
something very like experiment on a large scale; and 
naval designers, engineers, and authorities, are now de- 
voting considerable attention to the construction of sub- 
mergible warships armed with dynamite guns. We learn 
by telegraph that the first craft of the kind, the Vesuvius, 
has attained a speed of 22°94 knots an hour, and averaged 
21°6 knots with ease, while her pneumatic gun will throw 
a dynamite shell, weighing 600 lb., about amile. We 
may allow something for pardonable exaggeration, and 
still we have enough left to induce the belief that Uncle 
Sam has got hold of a craft which an ironclad would not 
care to fight for the fun of the thing. The designs for a 
new vessel have been approved. She will have forward a 
turret capable of carrying a couple of very powerful guns, 
and aft a dynamite gun. She will carry a little armour, 
but she will find her principal safety in the power of sub- 
merging herself three or four feet below her normal 
draught. In our opinion such a ship will not be a success, 
simply because it is proposed to do too much. The com- 
bination of very heavy guns in this way, and a turret, 
with the power of partial sinking, is a mistake. The 
turret and the sinking are incongruous. It should be 
quite possible, however, to build a ship carrying one 
heavy gun, say of forty tons, which could be worked ex 
barbette while only a very few feet above the level of the 
water. But it will be seen that the utility of sucha 
weapon must be strictly limiced by the condition of the 
weather. In anything like a smart breeze it probably 
could not be worked at all. But such a craft as we con- 
template need not carry a heavy gun. Her weapons of 
offence would be quick-firing guns, mounted with some 
form of muzzle ball-bearings, like Gruson’s, for example, 
in a small cupola or turtle back, which alone would be 
above the water when she was fighting ; and several tor- 
pedo tubes, both above water, like Yarrow’s, and below 
water as fitted in the Polyphemus. Indeed, this latter 
vessel contains many of the elements of the new type. 
The submergible ship of the future would be an improved 
—there is great need for much improvement—Poly- 
phemus. 

The necessity which exists for adopting submergible 
ships may be taken to lie in the development of quick-fire 
guns. We cannot combine extreme speed with great 
powers of protection and attack. No matter what the 
available displacement, any two we can have, but not all 
three. Thus, we can have a fast unarmoured ship mounting 
heavy guns, like the Lepanto or Duilio; or we can have 
a fast ship with heavy armour and light guns; or we can 
have a slow ship with heavy armour and powerful guns; 
but, as we have said, all three cannot be combined. Now, 
cruisers must be moderate in dimensions and price, which 
further complicates matters. It seems to be indisputable 
that they will have to do without armour. For armour of 
moderate thickness, say four or five inches, is useless. Yet 
if they are not armoured their decks would be a shambles 
in less than five minutes after an action began, unless 
some means can be found either for protecting the crew 
or keeping them out of harm’s way; and furthermore, 
such guns as are even now afloat would severely endanger 
the floatation of an unarmoured ship. If now it is possible 
to sink a cruiser when going into action until nothing but 
a small portion remains above water, the result will be, 
firstly, that the mark to be hit will be very small; and in 
this lies one element of safety. Furthermore, it is known: 
that water possesses great power of diverting projectiles, 
and it may be taken as certain that after a shell from a 
quick-fire gun had passed through five or six feet of water 
it would have very little force left to go through a steel 
deck a couple of inches thick. Indeed, the larger propor- 
tion of the projectiles fired under these conditions would 
rise, on hitting the water, and fly right over the ship 
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attacked, which in the meantime could use her own quick- 
fire guns to advantage while discharging her torpedoes. 

It will be seen that the construction of such a ship as 
we speak of entails much that is novel and widely 
removed from the old lines. It would of course be advis- 
able to proceed with due caution and build vessels of 
moderate dimensions. One withasea-going displacement 
of 1000 tons would suffice, always provided that everyone 
who had anything to do with her was not permitted to 
carry out his own notions to the detriment of everyone 
else. Thus, for example, the artillerists must not be per- 
mitted to crowd her with guns and appurtenances. The 
torpedo people must be moderate in their views; the 
naval architect must not load her with armour. We say 
nothing about the engineers; they are certain not to be 
permitted to have things their own way. It is well known 
in the Navy that engine and boiler-room weight and space 
are regarded as so much loot on which the artillerist, 
the torpedo men, the naval architect, and even the ship’s 
purser—does he not want room for provisions ?—can prey. 
With such a vessel very valuable lessons might be learned. 
There is plenty of scope for ingenuity in planning the 
sinking arrangements; and for mathematics in designing 
a hull which shall have the least resistance at varying 
immersions. It is not improbable that we shall see the 
experiment made first in the United States. This would 

in a sense acheap way of obtaining valuable informa- 
tion; but it seems, after all, to be doubtful policy to cross 
the Atlantic for it. 


THE METROPOLITAN FIRE BRIGADE. 


THE arrangements for the extinction of fires in the 
metropolis naturally come under discussion in connection 
with the annual report of Captain Shaw, the chief officer 
of the Metropolitan Fire Brigade. For years past it has 
been declared on all hands that, while the Brigade is 
excellent in itself, it is relatively too small for the due 
protection of the metropolis. The fact that “serious” 
fires last year were only 6 per cent. of the total, this being 
a lower figure than that of any previous year, does not 
dispose of the question. There were as many as 121 
serious fires in London last year, and the peril which 
besets the metropolis is the possibility that two or three 
of these serious fires may occur simultaneously. It is 
well understood that a single conflagration of exceptional 
magnitude demands for its suppression so large a propor- 
tion of the Brigade that, if another fire of a similar cha- 
racter should break out while the first was raging, the 
force at Captain Shaw’s disposal would probably be insufti- 
cient for the emergency. Another point is this, that the 
figures which are so satisfactory for one year are some- 
times disagreeably reversed in the next. As far back as 
1872 there was a remarkable drop in the absolute num- 
ber of fires, as also a decline in the proportion classed as 
serious. In that year the number of fires fell off to the 
extent of 348, and the percentage of serious fires declined 
from eleven to eight. But in the succeeding year the fires 
began to increase again, and the serious class once more 
became 11 per cent. of the total. Concerning the number 
of fires last year an erroneous statement has gone forth, 
making the reduction in comparison with 1887 appear as 
479 instead of 375. The real total of the fires last year 
is 1988, being the first instance since 1883 in which the 
number has fallen below 2000. 

As we have remarked on former occasions, a decrease 
in the number of fires affords no index to the efficiency of 
the Brigade. It may say something as to the sufficiency 
of the force, seeing that the number of tires affords a 
measure of the danger besetting the metropolis. Why 
the fires should fall off 16 per cent. in a year is a difficult 
point to settle, if indeed it admits of any positive expla- 
nation. It may be remarked as a curious coincidence that 
this reduction takes place in the same year that fire 
inquests are instituted in the City. Whether the reduc- 
tion shows itself more particularly in the City than in 
any other part of London we are not informed. One fact, 
we believe, might be mentioned in regard to the City, 
namely, that owing to the large number of hydrants 
which it contains, scarcely a dozen fires out of a hundred 
in that part of London require the intervention 
of the engines. This is partly owing to the excel- 
lent pressure given in the mains of the New 
River Company. Unfortunately the same pressure 
does not exist in all parts of the metropolis. Of this 
defect the district of the East London Company affords a 
distinct example. Still, hydrants are always useful, as 
affording the Brigade ready means of drawing a supply 
for their engines. In this respect hydrants possess an 
immense advantage over the old fire plugs, besides dispens- 
ing with the services of the turncock, as the fire hydrants 
are always placed on mains that are constantly charged. 
London has nearly 1200 miles of streets containing water- 
pipes continually charged, and the number of hydrants 
now exceeds eleven per mile. Of the advantage of this 
there can be no doubt, and it may partly account for the 
reduction in the number of serious fires, which has 
fallen to the same point as in 1872, when the population 
was nearly a million less than it is now. Another con- 
sideration is that possibly the practice of fire-raising is 
discouraged by the knowledge that means are close at 
hand for extinguishing the fire, so as to arrest it 
at an early stage, before the evidences of guilt are de- 
stroyed. The multiplication of alarm-circuits and call- 
points tends in the same direction, and the value of prompt 
extinction as precluding incendiarism was one of the 
arguments used by Mr. Edwin Chadwick several years 
ago in favour of combining a Fire Brigade with a police 
force. It is alleged that at one time systematic incen- 
diarism was rife at Hamburg, but was effectually checked 
when the street hydrants were placed under the control 
of the police. The moment smoke was seen escaping from 
premises that were closed the door was burst open by the 
police, a jet of water was applied, and the fire extinguished 
before the incendiary arrangements were obliterated. In 
Manchester, where the fire brigade is a department of the 
police, it is stated that there is scarcely any trace of incen- 
diarism for insurance money. A similar experience has 





been eet in Liverpool. In London there is a potent 

bstacle to a change of this description, seeing that the 
greater part of the police force is an Imperial institution, 
while the fire brigade is under the control of the repre- 
sentatives of the ratepayers. 

The idea that the Metropolitan Board has been parsi- 
monious in its provision of funds for the sustentation of 
the Fire Brigade is a mistake. The Board is limited in 
its power of expenditure for this purpose, and almost 
every year has exceeded the limit, so as to need an 
indemnity from Parliament in the next session, this 
indemnity being given in the Board’s annual Money Bill, 
as undertaken by the Treasury. The excess thus incurred 
recently amounted to more than £10,000 in one year. 
Hydrants are paid for out of the Board’s consolidated 
rate, quite independently of the Fire Brigade fund, and 
the yearly expenditure for these appliances was recently 
as much as £15,000. It has been intimated that if the 
Board had the confidence of the ratepayers, there would 
be no lack of money for the Fire Brigade. But the difti- 
culty is not with the ratepayers. It rests with Parliament 
to give the necessary power to levy an adequate rate. 
Year after year the Board has introduced a Bill which 
would enable it to raise a larger sum than it is permitted 
to do at present for the maintenance of the Brigade, and 
each year the Bill has failed to make progress, owing to 
the circumstance that it has been blocked in the interest 
of the fire-insurance companies, who are required by the 


terms of the measure to contribute on a somewhat larger | 


scale than hitherto in support of the Brigade. The sum 
at issue is but small, yet it has served as a bone of conten- 
tion between the Board and the insurance companies, and 
has prevented that enlargement of the Brigade which the 
safety of the metropolis so urgently ieninat. A solution 
of this question, together with some others, must now be 
awaited at the hands of the London County Council, into 
whose hands the powers of the Metropolitan Board will 
shortly fall. 


WORKS OF IRRIGATION, 


Ow several occasions we have in this journal made refer- 
ence to the want of prudence shown in the attempts made 
in some of Great Britain’s Eastern Possessions to revive 
the irrigation works of a byegone period. These attempts 
have been made in many instances without due con- 
sideration being given to the changed condition which the 
lapse of many centuries has brought about. In India 
and Ceylon—in the latter Dependency, perhaps, more 
especially—the extension of the benefits of water supply 


for agricultural purposes has long been regarded as the | 


ee for almost every known evil among the natives. 
We do not in the least degree underrate the value 
and importance of such a supply ; but we have always 


contended that the application of such a remedy has | 


been made in a wholesale manner and without dis- 
crimination. It has, therefore, caused us no surprise to 
find that at length public attention has been prominently 
directed to the great waste of public money which has 
resulted from the too great desire of successive governors 
of the island of Ceylon to associate their names with the 
restoration of those giant works of irrigation which in 
ages past were a necessity for the support of its then 
dense population. The representative of the European 
planters of that Colony in its Legislative Council has 
recently called in question the whole policy which has 
been followed by the local government for the last thirty 
years. This policy wasinitiated bythe late Sir Henry Ward 
when Governor of Ceylon; but he avowedly undertook the 
restoration of certain work as an experiment only. With- 
out assessing with due care the results obtained by that 
experiment, those Governors who have since Sir Henry 
Ward’s time succeeded to the administration of the island 
—actuated in a great degree, as we believe, by the desire 
to associate their names with further grandiose work of 
the kind—have followed blindly the example set by their 
predecessor, and it is now strikingly evident that pro- 
bably the greater part of the cost incurred by them in 
doing so has been wasted; and even more than wasted ; 
for the resulting tendency has been to induce the per- 
petuation of a cultivation almost entirely unremunerative, 
to the exclusion of other forms of industry the undertak- 
ing of which would have done much to relieve the poverty 
of a large number of the natives of the island. The 
hobby has been ridden to death, for—as was pointed out 
by the representative above referred to—rice can be and 
is imported into the Colony at a cost far below what it can 
be grown for locally. It was stated that the soil of 
Seton produces but from “ threefold to fourfold to about 
eightfold, while in other Eastern countries the return 
ranges from twentyfold to fiftyfold.” This fact, we 
believe, cannot be gainsaid; and yet in the face of it the 
Colony is annually asked to spend many thousands of 
pounds artificially to stimulate a cultivation which has to 
be carried on in competition with outside production 
under such a disability. 

While the deputies of our Queen have wilfully ignored 
such facts as we have stated, the people themselves have 
proved in most instances too well aware of them to care to 
commit themselves to their results. They have declined to 
take up the lands made agricultural by the lavish expendi- 
ture,even on the facile terms offered to them. Thus we 
learn from the speech under reference, among many other 
cases cited init, that Sir William Gregory, when recommend- 
ing the restoration of ancient works at Uswewa, stated it to 
have been ascertained that 1800 acres of land would at once 
be applied for if that restoration were carried out. This 
was in 1875, and to date scarcely a tithe of this acreage has 
been availed of, the Government Agent reporting of an 
attempted sale, only in March last, that “ notwithstanding 
my most strenuous efforts, I could not persuade any but 
a few headmen (z.¢., local officials) to buy.” Now this 
case is, as we have said, but illustrative of many others ; 
and yet it cannot be said but that a sufficient warning 
had been furnished by the result of Sir Henry Ward’s 
great tentative experiments. | When that most able 
Governor undertook the first and largest of these, he had, 
he said, been assured that 3800 acres of land had been ap- 





plied for in anticipation of his doing so. This was sometime 
about the year 1859 or so. The Colony spent asum closely 
approaching a quarter million of rupees on such a recom- 
mendation, and at this time the acreage under cultivation 
due to that outlay is variously stated to range only from 
450 to 900 acres. Sir William Gregory again, whe has 
been one of the greatest enthusiasts in this direc- 
tion, when advocating the restoration of the ancient 
works at Kanthalai, estimated that 22,000 acres of 
Crown lands would be watered by it. But the result 
appears to be that, ten years after an enormous out- 
lay, not 200 acres have been added to the cultivation 
in existence before that outlay was incurred. We 
need not quote further instances, though many more 
were adduced, to prove how just our remonstrances 
against such proceedings—which were first made in our 
issue of February 27th, 1885—were. It is high time that 
the Colonial-office imposed its veto on further attempts 
to carry out a policy to which every present circumstance 
and condition are opposed. 

That even a far-seeing man like Sir Henry Ward might 
be deceived in his anticipations we can conceive. The 
blessing of irrigation has been acry which has led astray 
many others besides himself; but the same palliation 
cannot be applied to the acts of those of his successors 
who had under their observation the very visible non- 
realisation of the expectations of their predecessor in the 
ottice of Governor. ‘The gigantic works which cover almost 
the entire area of the level lands of Ceylon were made with 
the object of supporting a vast population which could 
not otherwise be fed. In spite of their provision, only 
the scantiest remnant of that population now remains, 
and this can in these days be far more cheaply supplied 
by imported food than by that locally grown. The ho 
that settlement from other parts of the island would t 
attracted by the advantages of restored irrigation has 

roved fallacious. Hundreds of thousands of pounds 

ave been wasted simply because the native is, from his 
experience, wiser than his European directors. He knows 
what it will pay him to undertake, and what it will not ; 
and no amount of inducement will attract him to incura 
certain loss, The local press of the Colony is persistent 
in its remonstrance; but this seems to be of no avail to 
curb the ambitious desire for a cheaply-earned reputation 
which distinguishes many colonial governors. It is not 
as if there were not other industrial resources which might 
well be stimulated by Government aid. The Ceylon 
Observer furnishes a list of many such which might be 
productive of areal prosperity. “Irrigation run mad,” 
is the term we have heard applied to the past procedure 
in Ceylon. If further waste is to be prevented, the 
Colonial-office must pay due heed to the statements 
recently made by one of the most prominent unofficial 
members of the island Legislature. 





THE NICARAGUA CANAL SCHEME, 


AFTER many vicissitudes, the Nicaragua Canal scheme seems 
likely to become a reality, for the Bill to incorporate the com- 
pany has been adopted by the United States. A recent debate 
upon the measure during its passage through the House of 
Representatives—the Senate having previously passed it—affords 
an interesting illustration of the way in which the scheme has 
been regarded and treated in the States, as well as of the 
ulterior motives of its supporters. A New York representative 
proposed to amend the Kill by omitting the clause which 
authorised the company to exercise certain powers conferred on 
them by the Nicaraguan Government, urging that otherwise there 
would be no protection for the investors, as no one knew what 
agreement had been come to between the company and Nica- 
ragua. This suggestion was promptly opposed by another New 
York Congressman, in high-flown terms. In the interests of 
commerce he supported the Bill as it stood, for he believed in 
extending American commerce and in following the Southern 
Cross. The United States required a revival of its shipping, and 
if that could not be done by domestic legislation then Congress 
should give its enterprising citizens the .4gis of the Republic to 
go out and draw to the United States the commerce of the 
world. <A third New York representative predicted that the 
Bill would place in the hands of the United States the key of 
the South American and Indian trades, and he hoped that it 
would give such an impetus to the coast marine of the South 
that, out of the iron and coal of Alabama, would be built the 
4000-ton steamers which would reap the triumph of the com- 
merce of Nicaragua and place it in the lap of the South. Mr. 
Kerr, of Iowa, while favouring the measure, suggested that the 
company was being incorporated in the interest of Panama; but 
this was indignantly denied by one of its sponsors, who stated 
that the Panama company had fought; against it. Mr. Blount, 
of Georgia, expressed a fear that the incorporators would, after 
getting their Bill, come back and ask the Government to main- 
tain the enterprise by subscriptions. The amendment was 
rejected. Mr. Holman was more successful with a new clause, 
providing against the United ‘States being committed to 
any liability, or being held to have assumed any responsibility 
for any acts of the company. Mr. McAdoo, of New Jersey, 
prophesied that before lung there would certainly he a canal 
across the isthmus, and that if such a canal was built under 
foreign patronage the United States would become entangled 
unpleasantly, Furthermore, he declared that Europe was land- 
hun Her eyes were turned upon their continent, and the 
feeble republics of South America could only be preserved 
from foreign aggression and from subserviency to foreign 
interests by the moral, the financial, and, if necessary, the 
military power of the Great Republic of America. After this 
the amendment was agreed to, with an addition requiring this 
proviso to be printed on every bond, contract, or other docu- 
ment issued by the company. The fight over the Manchester 
Ship Canal yielded no such determined talk as did this discus- 
sion, and it might be sup that the canal would be cut 
straight away but for the fact that a further amendment, pro- 
posing to require the completion of the canal in ten years, was 
rejected. Eventually, however, the Bill was passed. It will be 
interesting to see what comes of it in the way of “ following the 
Southern Cross,” 


NORTHUMBRIAN COAL TRADE, 


Tur demand of the miners of Northumberland for an in- 
creased rate of wages is not to be wondered at when the 
improved condition of the trade is borne in mind, but there are 
some peculiarities in the condition of the coal trade in that 
most northern English county which must assist in the deter- 
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mination of the wages to be given. One of these is the fact 
that there is not the market for the small coal which some 
other coal-yielding districts have. There is a production of 
probably more than 30 per cent. of small coal on the average, 
and this has not the market that the Durham coalowners have 
for their small coal, for it is not cokeable coal, and manufac- 
turers generally prefer that kind obtainable in Durham. 
Immense quantities of the small coal of Northumberland have 
at various times had to be deposited in the heaps at the pits; 
or if carried to the river Tyne the cost of the carriage forms an 
appreciable part of the sum obtained for small coal when it is 
selling, as now, at about 2s. 6d. per ton. When increased 
demand produces larger quantities of best coal, small is in- 
creasingly yielded also, and the demand for it does not increase 
concurrently, This is one of the accompaniments of a better 
state of the coal trade in Northumberland which is specially 
affecting that trade. Another is the fact that the wiuter 
demand for coal in the North is lessened very greatly by the 
closing of some of the northern navigations, and thus whilst 
other coalfields are very busy, there is often dulness in 
the Hartley coal district. These facts will have their influence ; 
but the accession of trade is so much above the average at this 
time of the year that it is to be expected that there will be some 
advance given to the miners. Their wages were reduced by 12$ 
per cent. at the end of the long strike of 1887; but even allowing 
for the increase given to them some three months ago, there is 
still a wage considerably below what may be considered the 
normal rate. And as the rate of wages in other parts of the 
country has advanced, it is to be expected that those current in 
Northumberland will have to move up to some extent in sym- 
pathy. The demand for steam coal in that county has 
decidedly benefitted by the improvement in trade and the 
sharp rise in the price of Welsh coal, and it is probable that it 
will further benefit, for the difference in the price of Welsh and 
North-country coal is far more than that which may be sup- 
posed to represent any difference in the quality of the coals. 
Under these circumstances many users will give the preference 
to that which is cheaper, even when allowance has been made for 
the difference in the quality, and the demand for the Northern 
coal will be probably larger than for many years. Concurrently, 
the increased demand for other kinds of coal will stimulate the 
labour market, and it is quite probable that for some time the 
tendency of wages of miners will be generally upwards. 


TORPEDO BOATS FOR THE JAPANESE GOVERNMENT. 


Earty in 1887 orders were given to several French ship- 
building firms for the supply to the Japanese Navy of sixteen 
torpedo boats, A previous order for fifty such craft, and of a 
much larger class, was placed among English firms during 1886, 
and within twelve months all these boats were built and deli- 
vered to the Japanese Admiralty. But we learn that the earliest 
arrival of those to be built in France is not expected to take 
place before February next, when almost two years will have 
elapsed since the contracts were entered into. Of course, no 
such delay was anticipated by those who acted on behalf of the 
Japanese Government, and we are not surprised to learn that 
very great dissatisfaction is in consequence felt at Yokohama 
among the officials, or that that feeling has found corresponding 
expression in the local newspapers. These latter state that the 
delay in delivery has arisen from difficulties experienced with 
the boilers of the boats, but the nature of these difficulties has 
not been stated. Naturally, the Japanese Press institutes a 
comparison very disparaging to the capacity of the French yards 
when pointing out the punctual delivery made of the boats 
ordered in England, a comparison which runs very much on the 
same lines as that which was made by Lord George Hamilton 
when discussing the relative work performed by our own and 
French naval yards, One of the Japanese papers asserts it to 
be a fact that, during 1887, the French Government had to pur- 
chase a first-class torpedo boat in England to serve as a model 
for its own constructions. The disappointment caused to the 
Japanese Admiralty over its French contract has determined 
it to fit up the dockyard at Onohama with special appliances 
for the building of all further boats required, and this provi- 
sion approaches completion. 


THE PROPOSED STEEL RAIL TRUST. 


Ir latest reports are to be believed—and there seems to be 
good foundation for, them—we are to have as an accomplished 
fact a resuscitation of the long talked-of Steel Rail Trust. It is 
an old saying that when things are at the worst then they begin 
to mend, and it would almost seem that the old saw is to be 
verified once again in the experience of the British rail makers. 
Competition has been carried on to such a pitch that at last the 
one opposing voice amongst the big steel firms has been silenced, 
and the West Coast concern, which has hitherto made a syndi- 
cate impossible, has now consented to throw in its lot with 
the rest of the trade, and go in for the desired association without 
further delay. The importance of the news can hardly be 
exaggerated. The railway interests of the kingdom may 
quickly find themselves in a very changed position as regards the 
cost of permanent way renewals and maintenance. The late syndi- 
cate raised prices from £3 17s. 6d. and £4 to £4 15s., and the new 
association, if formed, may easily do the same. All the fourteen 
steel rail firms in England are understood to be now ready to agree 
to united action ; and as before, so now again, France, Belgium 
and Germany are to be persuaded —indeed, it is believed have 
been already persuaded—to join with them. The difficulty 
which at one time threatened of Germany's declining to agree 
to the proposition that, under the new trust, all Indian orders 
should be the sole property of the British mills, has been, it is 
reported, overcome; and neither France nor Belgium will, it is 
thought, offer any opposition. The position is one of great 
interest, and the deliberations of the next few weeks will be 
watched with the closest scrutiny. If the Steel Rail Trust is 
accomplished, it will certainly be the biggest thing of the kind 
which 1889 is at all likely to witness. 








PASSENGER ENGINE, LONDON AND SOUTH- 
WESTERN RAILWAY. 


IN continuation of the series of typical locomotives which we 
are publishing, we give this week, as a supplement, an engraving 
of one of Mr. W. Adams’ fine passenger engines, This par- 
ticular engine was built by Messrs. Neilson, of Glasgow. In our 
impression for November 4th, 1887, will be found a sectional 
elevation drawing of a similar engine, constructed by Messrs, 
Stephenson, and shown in the Newcastle Exhibition. Full par- 
ticulars and dimensions will be found in our impression for 
November 4th, before referred to. It will suffice to say that 
the cylinders are 18in. by 24in. The driving wheels are 6ft. 7in. 
diameter. There are 17°7 square feet of grate surface, and 
1161 square feet of heating surface. The weight of the engine 
in running order is 46 tons 15 cwt. The engine is fitted with 
Adams’ vortex blast pipe. 








THE CANALISATION OF RIVERS.! 


THE idea of a periodical and international Congress to debate 
upon the questions relative to internal navigation was origi- 
nated at Bremen in October, 1884, at a meeting of Belgian, 
Dutch and German engineers who had assembled to consider 
the navigable ways and ports of Germany. The first Congress 
was held at Brussels in the month of May, 1885, The Minister 
of Agriculture, Industries, and Public Works advocated the 
expediency of such a Congress in the following terms :— 

“The construction of artificial navigable ways, actively pur- 
sued at the commencement of this century, was somewhat 
neglected towards the middle, when the formation of the great 
railways occupied attention. It is only of late years that the 
importance of these useful arteries has been appreciated. Now 
that their economic superiority for the transport of heavy 
materials is fully recognised, the work has been taken up in 
many countries, and a great number of canals are in course of 
execution. Great progress has already been made in the esta- 
blishment or improvement of these navigable ways, but there 
remains much to be done in the manner of utilising them. 
This question should be seriously considered, and it appears to 
me that a Congress composed of competent men of different 
nations is the best means of elucidating it. Independently of 
the interesting problem that I have just pointed out, the Con- 
gress will have to discuss all the questions touching on the 
economic use of the canals, and the technical difficulties which 
arise in constructing them.” 

The second Congress was held the following year at Vienna 
(June, 1886). The delegates sent by the French Minister of 
Public Works have just published their report upon the work of 
this Congress. M. Vaisin-Bey made a general report on the aim, 
organisation, and work of the Congress ; MM. Boulé and Hirsch 
rendered an account of the works of the first section, the object 
of which was the consideration of the navigable ways from an 
economic point of view; MM. Holtz and Carlier took the second 
section, thenormal sections of the canals and the dimensions of the 
works forming part of the internal navigable ways. M. Denys 
reported on the third questions relative to the working of the 
navigable ways; M. B. de Mas on the fourth, the construction 
of the maritime canals. Interesting notices were also drawn up 
by M. B. Mas on the navigation of the Rhine in 1885; by 
M. Boulé on the canal works of the Main, between Frankfort 
and Mayence; and by M. Hirsch on excursions on the Danube. 

The third Congress took place this year in August, at Frank- 
fort-on-the-Main. We shall not at present attempt to give an 
account of this meeting; we shall confine ourselves to the 
interesting communication made by M. Boulé, chief engineer to 
the Ponts and Chaussées, on the aim and utility of the 
canalisation of the rivers, This important question was treated 
with rare ability by its author. For more than thirty years 
M. Boulé has co-operated in most of the canal works which have 
been undertaken on the Seine, works which have originated 
almost all the improvements of the locks which have been in- 
vented, tried and altered during so long a space of time that the 
first experiments date back nearly fifty years. Among the most 
important works executed under his direction may be mentioned 
the new locks of Bangival and the great dams of Port-i- 
l’Anglais and Suresnes. At the International Congress of Civil 
Engineers, which met in Paris during the time of the Exhibition 
of 1878, he presided over the section devoted to the study of the 
canalisation of the rivers by means of locks, and he it is who will 
be appointed to preside over the civil engineering and navigation 
section at the Congress of the French Association for the 
Advancementof Science, which is to be held at Paris in 1889. The 
statements of M. Boulé tend especially to show that the problem of 
the canalisation of rivers was completely solved by the invention 
of locks in 1834, and, in short, since that time the dams have 
been considerably improved by simply applying certain improve- 
ments to the important discovery of the engineer, M. Poirée. 
After having defined the object and importance of canalisation, 
M. Boulé gives a succinct and very interesting history of the 
canal and river regulations of former times, showing also the 
progress made since the invention of locks. We shall complete 
this sketch by giving the plans of the principal types of dams 
employed up to the present time, adding also some information 
as to the works executed on the Seine, especially that of the 
Suresnes dam. 

Railway competition—M. Boulé first remarks that he has 
not to justify the economic importance of navigable highways 
in competition with railways. That question was settled at 
Vienna at the Congress of 1886, when it was completely de- 
cided that the co-existence of a navigable way, far from being 
hurtful, was really profitable. The boats carry raw materials 
at very low prices, which could not otherwise be transported, as 
they could not support the high prices of the railways ; the 
navigation then feeds the industries, the products of which 
increase the railway traffic to the profit of all. Experience 
has shown that the most prosperous railways are those which 
run by the side of the most frequented waterways. Wherever 
the latter have been improved, not only has a boat service 
subsisted, but its traffic has increased, without hindering the 
development of the railway. On this point it is sufficient to 
refer to the railways parallel with the Rhine, the Elbe, and the 
Seine, and to the network of canals in the north of France, 
which extends from Belgium to Paris. 

On the other hand, in certain countries, where the rivers have 
been only partially improved or left in their natura] condition, 
the boats have not been able to sustain the competition of the 
railways ; but it is far from being proved that this falling off 
of the local navigation has rendered the railways in competi- 
tion with it more prosperous. It is very probable that the 
general prosperity of some countries would be increased and 
the traffic of their railways developed if certain rivers were 
canalised, which have been almost entirely abandoned by their 
boats on account of their imperfections. 

The object of canalisation.—It is well known that the working 
expenses of a boat do notincrease with its tonnage, that it is 
better generally to employ barges of great capacity, and drawing 
a good deal of water, where there is no fear of a failure of traffic. 
The principal points, however, are that the boats employed 
should be fully loaded ; that there should be no stoppage en 
route, and no delays on account of low water. 

Natural streams,—Upon natural streams these conditions 
are rarely fulfilled ; the draught of water is insufficient, naviga- 
tion is hindered, and sometimes even completely interrupted 
during the dry season, by insufficiency of water, by rocks or 
alluvium, and during winter by floods or ice. The period 
favourable to navigation is often very short; the merchandise 
has had to be accumulated in vast magazines or warehouses, and 
transported all at one time. The boats are thus very badly 
utilised ; great expenses for storage and loss of interest: have 
to be added to the transport charges. Formerly there was a 
great interchange of merchandise at the fairs held yearly in 
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certain commercial towns possessing a maritime or river port. 
Nijni-Novgorod still holds its annual fair, its date 
of opening being regulated by the short period during 
which the Volga and its affluents are navigable. Modern 
commerce is not in accord with these ancient customs ; large 
stocks must not remain long on hand, and goods must be trans- 
ported regularly and without intermitience. If the boats had 
to be stopped during the dry season, it would not answer to run 
them at all. The immediate object of the canalisation of rivers is 
to prevent the water from falling below a certain level; to pre- 
serve in the driest seasons a sufficient depth of water to permit of 
navigation without interruption, and to obtain the greatest 
facilities for navigation that can be realised without too great 
an outlay; for in all things the expenses incurred must be 
in proportion to the results aimed at. To canalise a river 
is to transform it into an artificial canal during the dry season, 
while restoring it to its natural course as soon as the waters are 
sufficiently abundant to secure navigation. With this aim it is 
dammed from place to place, at distances which depend on the 
natural slope of the water and the height of the banks. It is 
thus divided into a succession of basins, which run into each 
other by steep falls; the gradual and continuous slope is re- 
placed by a great staircase of cataracts, the locks of which are 
its steps. If the current is not completely suppressed, it is 
considerably reduced, the boats surmounting it the more easily, 
but they must be towed in descending as well as ascending ; all 
must of course stop at the locks, and lose time over the long and 
laborious manceuvres in crossing the falls. In spite of the im- 
portant results that have been obtained on many of the rivers 
that have been canalised, it is sometimes maintained that the 
improvements are too costly, and attended by many inconve- 
niences. The utility of weirs and locks is, however, undeniable; 
without them navigation would be impossible when the waters 
are low. If small boats bearing 400 tons of merchandise arrive 
at Paris now every fortnight, from London, Liverpool, and Car- 
diff, it cannot be said that they come in spite of the locks ; the 
result is, on the contrary, due to them, since before their con- 
struction such boats could only pass up the Seine to Paris 
during two or three weeks of each year. 

Canals and regulated rivers.—Locks: Two important 
methods have been invented for the complete and efficacious 
canalisation of such rivers as the Seine, both of great utility ; 
first, that of the ecluses @ sas, or chamber lock, in the fifteenth 
century, and afterwards that of barrage mobile in 1834. The 
locks were used in France, as soon as they were known, at first 
to replace the passes of the mill-dams and their falls ; next, in 
the construction of canals running at the side of rivers which 
it was not found worth while to canalise ; and finally, to con- 
nect rivers with one another by summit-level canals, crossing 
the heights which separate the valleys. The first lock is said to 
have been constructed near Milan, to facilitate the transport of 
marble to the cathedral. As soon as this hydraulic device was 
known in France, which raises the largest ship by the simple 
means of passing the water from one basin to another, but 
which requires as much water to descend as to raise the weight, 
it was immediately constructed, in 1528, on the little river 
Oureq, which runs into the Marne, not far from Paris; and in 
1538 in the river Vilaine. After the Milan Canal, these were 
the first rivers canalised by means of locks. At the same 
period locks were constructed to replace the ancient mill-dams 
which had been established on the Lot as early as the thirteenth 
century. This was the first river canalised by means of fixed 
locks; Sixty years ago it was pointed out as a model of its 
kind. In 1561, also, the simple water gates of the canal, run- 
ning from Brussels to Ruppel, were replaced by four chamber 
locks. In 1642 the opening of the Briare Canal was a great 
innovation. It enabled boats to pass from the Seine to the 
Loire, over the height by which their valleys are separated. 
This was the first canal at summit level uniting two rivers. In 
1681 the Languedoc Canal was finished, by which boats passed 
from the ocean to the Mediterranean through the south of 
France. Similar canals then began to multiply. In 1738 the 
Crozal Canal united the Seine and the Somme. In 1793 the 
“Centre” Canal was opened for navigation, between the Loire 
and the Saone, which completed the communication between 
the Mediterranean and the Channel. In 1810 the Saint 
Quentin Canal opened up the way to the North. This was the 
first on which a subway was opened ; the boatmen dared not 
make use of it, and in order to tempt them to do so, the first 
boat passing through it had to be exempted from tolls in per- 
petuity. This boat was called the “Grand Sonterrain,” and 
this exemption lasted, therefore, until the recent suppression of 
navigation dues. Since this period the uniting of rivers to one 
another, in this way, has been continued ; the Seine to the 
Saone by the Bourgogne Canal in 1834; afterwards by the 
Ninernais Canal in 1842; the Rhone to the Rhine in 1832 ; the 
Sambre to the Oise in 1839 ; the Marne to the Rhine in 1853— 
these are but the principal canals of France. At the same time 
many other canals were constructed in other countries—in Bel- 
gium, Sweden, Norway, and North America ; in Scotland, the 
Caledonian Canal; in Russia, those between the Neva and 
Volga ; in Germany, the Louis Canal was opened between the 
Rhine and the Danube, passing by Frankfort; then the 
“Frederic Guillaume,” from the Spree to the Oder, &c. In 
France alone there were :— 


‘ Length of Canals. 
1660 . «- +» 160 kilos. 
1700 . Ol ws 
1800 1000 ,, 
1830 2120 4, 
1850 4200 ,, 
1888 4800 4s 


There are now in France 4800 kilos. of canals, and, together 
with the rivers, more than 12,000 kilos. of waterway, more or 
less frequented by boats. 

Improvement of rivers.—But asthe new canals were opened 
the inconveniences of the rivers became more palpable. Pro- 
gress leads to progress. While the canals formed links between 
the rivers, the canal boats wereunable to pass through the latter 
at allseasons. In their turn, the rivers seemed to become links 
between the canals, and attempts were made to correct and 
regulate their course. From the commencement of the 
eighteenth century, they had endeavoured to improve the 
course of the Loire first by longitudinal dykes, submersible, like 
that of Orleans, which was lengthened in 1823 ; then by trans- 
verse canals, which were constructed at Chauzé between the 
confluents of the Indre and the Vienne with the Loire. The 
Escaut was dammed between Cambrai and Valenciennes ; 
several parts of the Meuse were regulated by making channels 


.at Fépin, Saint Louis, Dam-le-Mesnil, and Poncerf, while the 


same processes of improvement were tried on the Midanze, the 
Garonne, the Rhine, the Moselle, the Seine, and other rivers. 
The fine works of M. Fargue on the Garonne, and of MM. Jacquet 
and Girardon on the Rhone, are well-known ; as well as the 
inventions of M. Schlichting, professor of Charlottenburg, 
Germany, and the results obtained by the regulation of the 
Elbe and other rivers, By these processes, however, the 
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faeilities given to navigation have been insufficient to secure a 
constant run of boats on those rivers where the fall is great, 
and the volume of waters much reduced during the dry 
season. 

Ancient fixed dams. — The old fixed mill dams furnished 
another means of maintaining the level of the rivers, but the de- 
fects of this process are exactly such as give rise to the objections 
now raised against dams. They were created on principles, 
not in the interests of navigation, but, on the contrary, often to 
its sacrifice, creating waterfalls, and their suppression was 
sometimes very useful for the boats. Water mills dnd their 
dams are said to have been knowii before the Christian era ; 
their number was increased in France from the fourth cen- 
tury. Their wooden, earth, or masonry dykes often com- 
pletely barred the course of a river, and obliged the super- 
abundance of water, which could not pass over the wheels, 
to overflow the banks; some lower flood-gates were 
simply opened, as the sluice gates of the mill were closed. 











Fig. |—Vertical Section of a Plank Fig. 2—Raising the 
Dam. Planks. 

Navigation was then completely interrupted. On rivers where 
the water was more abundant, a pass, or simple breach, was 
made in the dam ; through this the water rushed and fell in a 
cataract. These passes were sometimes closed by placing hori- 
zontal planks—Figs. 1 and 2—the ends of which rested in 
grooves in the abutments of the open breach in the dyke, and 
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Figs. 3 and 4—Displacement of the Planks one by one. 


which were removed or raised one by one—Figs. 2, 3, and 4; 
by taking away the vertical timber placed in the groove 
to the left, Fig. 4, each plank can be successively pushed to 
right or leit—or by vertical rails, the bottom of which rested 
upon a step at the base, and the top on a cross girder sup- 
ported by the abutments. 





Fig 5. 


Fig 6. 


Figs. 5 and 6—Simult Displ t of the Cross Planks. 





timber which is placed in the groove to the right—Fig. 6 
—the half cylinder of wood can be turned in this groove 
which enables all the planks to be displaced at once. It was 
even contrived to open these gates rapidly, on the rising of the 
water, by quickly letting fall one end of the plank—Figs. 5 and 
6—or by turning the timber which supported the plank at the 
top—Fig. 7. All the pieces of wood carried off by the current, 
but secured to the shore by ropes, were afterwards taken up. 
They were replaced slowly, one by one ; the closing of a pass 
never being so urgent as its opening. But the means by which 


On withdrawing the square | 


upper reach, and in other seasons there were great incon- 
veniences attending them, especially in going up the river. The 
boats of that time were nothing more than rafts ; they were 
constructed in the upper parts of the valleys, and destroyed on 
their arrival at their destination, after a single voyage. Similar 
constructions are still to be seen on some rivers, such as the 
Volga, and even the Danube, and their tributaries. The 
chamber locks remedied the defects of the and enabled 
the boats to be taken up the rivers, but they should not, be 
multiplied ; the lus of tlitie is & gredt irdoitVenieiice, aiid tliey 
should be dispensed with when possible. When the Pont de 
l'Arche lock on the Seine was constructed between 1804 and 
1813, that the boats might not have to pass under the old 
bridge, the arches of which were too narrow, and for the most 
part obstructed by mills, it was a great improvement ; it was a 
still greater improvement when, fifty years later, they were able 
to abandon this lock also, after the reconstruction in 1856 of a 
new bridge, under which the boats can freely. 

eral canals.—Sixty years ago the whine of dams, 
and the objections to the canalisation of rivers and straighten- 
ing their winding course, were very much felt; so much so 
that the superiority of artificial canals over the natural water: 
courses was strongly urged, and the cohstructioti of lateral 
canals advovated. Plans were made for them to take the j 
of the Seine, the Loire arid the Rlione. locks were atceptable 
for cattals; but ot dains fot titeis ft wad anguell at this 
period—aid the argument is sometimes repeated now—that it is 
contrary to nature to bar rivers, that it is better to straighten 
their course, leaving to them their natural incline, and that the 
construction of dams across them should be avoided. “ But,” 
| remarks M. Boulé, “rapids like those of ‘Strudel,’ and the 
* Portes de Fer,’ on the Danube; of ‘ Bingen,’ and ‘ Saint Goar,’ 
| on the Rhine;’ the ‘ Porte’ and the ‘Saut’ of the Rhone ; are 
| they not all natural dams? Do not all watercourses in a 
smaller di present a succession of deep basins separated by 
steps, over which the depth is shallow and the current strong ?” 
These are natural dams ; when they are suppressed—removing 
the steps by levelling the rocks—the draught increases but little, 
because the level of the water becomes lower at the same time 
as the bed; even in the upper basin the water becomes shallower, 
and its depth sometimes insufficient. Ins of doing away 
with the steps, it is ofteti better to eiilarge them, to raise them 
and construct a lock, in order to pass over them. It has been 
decided to do this at the Saut du Rhone, and it will perhaps 
one day be done at Bingerlack on the Rhine, and at Strudel and 
the Portes de Fer,on the Danube. As to shortening the route by 
straightening a river, the advantage gained is unimportant. If 
the way is good the expenses of traction are but a small por- 
tion of the cost of transport by river, and it is very rarely that 
the necessary outlay in cutting off the bend of a river is com- 
| pensated for by the reduction of the expenses of transport, 
resulting from the reduced distance. Dams :—The questions 
relative to the canalisation of rivers gave rise to many discus- 
sions in France from 1825 to 1830 as toa project for making a 
canal from Paris to the sea. But the digging of a canal lateral 
to the same, between Paris and Rouen, would have been much 
more costly than the canalisation of the river itself. In both 
cases the same number of locks would have been necessary, 
their number being determined by the declivity of the valley ; 
there was then only the cost of the dams to consider, against 
the expense of digging the canal, making its dams, and the 
acquisition of the lands through which it would run. Besides, 
the Seine being bordered by hills, sometimes on one side, some- 














Fig. 8—Type of an old Dam of Masonry on a Rock Foundation. 


times on the other, the canal would have been obliged to cross 
the river several times, and here dams would have been indis- 
| pensable in order to maintain the level of the Seine waters, 
Many boatmen would also still have preferred the free river, 
with all its inconveniences, to the canal; they could not have 
been forced to make use of the canal and pay the tolls levied 
upon the boats. It was thus that the canal project of 1825 led 
to plans for damming the river. It was necessary to construct 
| such as were capable of raising the level of the water, as high 
| as the banks, during the dry season, without causing inunda- 
tions at flood time; in short, 
to permit the boats to 
circulate freely whenever the 
natural depth of the river 
was sufficient. The difficulty 
of fulfilling all these con- 
ditions, and, on the other 
hand, the expense, too great 
for the period, of opening 
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up a great canal between 
Paris and Rouen, caused the 
project of which we have 
just spoken to be abandoned 
in 1832; it is still called 
“ Paris port de mer.” How- 
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Fig. 7—Simultaneous Release of the Planks of a Dam 


the closing was effected diminished the width of the 


pass, and the depth of the water, which was kept back very | 


much ; the falls could not besides be very great, and a fixed dam 
would have increased the inundation. Floating timbers going 
down stream, could pass through the passage readily ; but the 
descent was very dangerous for boats, and the ascent especially 
difficult. The Morue pass, by which the dam of Marly intended 
to raise the water of the Seine at Versailles was crossed, 
gave a striking example of this from 1685 to 1840. Its 
width was 15 metres, and the fal! never exceeded 1 in 50. 
However, forty horses were required to draw a boat over it, 
the passage causing a delay of three hours at a cost of 200 
francs. The edicts of 1669-1672, which obliged millers in 
France to open their passes for the passage of boats, was a 
great advantage to internal navigation, in spite of the dues 
which had to be paid for crossing the mills. The suppression 
of the old dams was often a great improvement, for during the 
dry season they increased the depth of water very little in the 





ever, the company which 
was formed for making this 
canal, reduced its depth to 
3 m. 50 after 1829; this 
measure has since been very 
nearly realised, for the Seine, 
as now canalised, has a draught of not less than 3 m. 20. 
In 1830 the masonry dams of the Lot—Figs. 8 and 9—were the 
best known. It was the first canalised river, its dams dating 
back to the thirteenth century. Through a long experience they 
had been successively improved; chamber locks were con- 
structed there as soon as they were invented; in 1830 and 
after, new locks were also made to lengthen the old locks 
up the stream. There are in this river, covering about 272 
kilometres, seventy-one fixed lock dams, redeeming a total incline 
of 157 metres; their average fall is 220m. They only secure 
to the boats a minimum draught of 1 metre, and a lock has to 
be crossed every 3500 metres. The engineers, MM. Bérigny and 
Duleau, proposed to improve on the dams of the Lot ; they wished 
to make near the shore broad passes 12 m. in width in the dykes 
across the Seine, for the passage of steamboats, which, with the 
paddle-boxes, are nearly of this width. It had been also pro- 
posed to replace the reaches full of dams by a succession of 





passes from 6 m, to 8 m. in width, separated by masonry 





piers 2 m. wide; each dam would thus have had twenty-five to 
thirty Still, in spite of the mechanical systems pro- 
posed for working the planks, the opening and shutting of the 





Fig. 9—Type of an Ancient Dam formed of an Inclined Wall 
and Dry Stones. ‘ 


dams would have been too long and laborious, and, further, the 
piers would still have remained obstacles to the navigation of 
the river after the opening of the passes. The problem was not 
solved until M. Poirée invented his floodgates in 1834. 


(To be continued.) 
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At the adjourned annual general meeting of the Manchester 
Association of Engineers, held at Manchester on Saturday evening 
last, the president, Mr. S. Dixon, in his inaugural address, dealt 
with the important subject of accuracy in mechanical construction. 
He said that he did not pro travelling over a very wide field, 
but rather to give a general review of his subject. It was easily 
seen that the tertn acctitady was 4 relative fe ofily, and depended 
upon our powers to estimate how near a plece of totk approxi 
mates to actual perfection, and intimately mixed with the questiol 
of accutacy was that of meastirement, for out of the power to 
detect differences came the trut appreciation of the term accuracy. 
The fewness of gedmetric forms in any structure was evidence, 
they all ktew; df the Highest design, for simplicity was the 
strongest evidence of expetience, whilst the comjilicated and fan: 
tastic so easily drawn were significant of the amateur é 
variety of forms entering into mechanical construction was, of 
course, limited to those which could be produced with accuracy 
and despatch. Of these there were:—(1) The true plane or 
flat surface; (2) the true cylindrical form, which might 
be either external or internal, the one being simply the 
counterpart of the other; (3) the true screw; (4) the cone, 
intimately related to the cylinder, and, of necessity, exter- 
nal or internal; (5) the sphere, which again had its counter- 
part, as in the ball-and-socket joint; and (6) irregular forms, some 
of necessity, as in cams, othet's as matters of taste in d . The 
true plate was ont of the jroblerts which presented itself to the 
early engineers as a task requiring considerable skill ih the ude Of 
chisel and file, and although to-day it was one of the easiest fortis 
to produce by machines, yet it was curious to reflect that even in 
their boasted perfection of mechanical skill, hand labour had to be 
resorted to wherever the highest deyree of perfection was desired. 
After referring to the work of the late Sir Joseph Whitworth in 
this tion, the speaker said that, among machine tools, the 
true plane became of extrem’ importance, gnd this was, perhaps, 
best seen in the planing machine, for not ohly did thé acturacy of 
the work depend upon the truth of the main slides of the table, 
but the inaccuracies of the surfaces of the cross slide were exactly 
reproduced upon the work. In shaping and slotting machines the 
controlling influence of the true plane was also easily seen, but it 
did not stop here, for in all cases where it was necessary to guide 
a tool or a piece of work in straight lines, it was necessary to 
resort to the true plane as the sole basis of such control; in fact, 
there was scarcely a single machine in which the primary 
accuracy did not depend upon some one of its slides. In 
the milling machine this accuracy was of even more import- 
ance, for owing to the peculiar strains brought ee the slides by 
the action of the cutter, it needed the highest degree of accuracy 
to prevent vibrations being set up, which were fatal to good work. 
Coming to the consideration of the next most itnportant form in 
mechanical construction, that of the true cylinder, it was in his 
opinion desirable to ider the production of external and 
internal cylinders on yoy © The capacity to produce external 
cylindrical forms seemed to have existed in remote ages, having its 
origin no doubt in the potter's wheel, and though these could onl 
be regarded as approximations, being entirely produced by hand- 
tools, yet they appeared to have been perfect compared with the 
internal cylinders produced, for it was well known that Watt's 
chief difficulty lay in the boring of his steam cylinders. The 
cylindrical was by far the most general form, arising from the 
simplicity and economy with which it could be produced. Its 
relative importance was well seen in any engineering shop by 
noting the number of machines, such as lathes, boring and drilling 
machines, producing cylindrical work, compared with those pro- 
ducing any otherform, or again, by measuring the areas of cylindrical 
surfacesinany machine, [twas in the production of standard cylin- 
drical gauges that Sir J. Whitworth first showed the world the ex- 
treme precision which such a model admitted; in his address 
to the Institution of Mechanical Engineers, in 1857, he showed that 
the difference of ;5}yzth part of an inch in diameter was a very 
— quantity, representing to the touch, in standard gauges, 
the difference between a perfect tit and a sliding fit, and although 
all constructions did not, of course, demand this extreme accuracy, 
yet in every case its importance was very great. There was on 
one way of doing work right. and a thousand ways of doing it 
wrong, yet in mechanical constructions it was often easier and 
cheaper to work on accurate lines than ctherwise. In many work- 
shops, however, this was ignored even at the present day, and the 
production of a shaft or stud consisted in bringing it down very 
approximately to the required size with a tool, and then reducing 
the remainder with a file—a practice which ought not to prevail. 
To produce a surface direct from the tool depended very id 
ably on the skill of the workman, but more largely on the accu- 
racy and stability of the machine he was using ; and taking as an 
instance a simple slide lathe, it was easy first of all to see that 
not only must the line of centres of the headstocks be identical in 
one, but also in any position of the movable headstock. Again, 
as one of the centres revolved, it became absolutely necessary that 
the spindle and its bearings should be perfectly true, for every 
irregularity was reproduced and magnified upon the work: 
and, further, the line of centres should of necessity always 
remain perfectly parallel with the true planes guiding the 
motion of the tool, and the position of the loose headstock. 
After contending that many lathes at present in use in our 
engineering shops did not possess these essential features, the 
speaker passed on to the consideration of the internal cylinder, in 
which they saw that the elements of true accuracy were identical 
with the primary elements of the true cylinder in the machine 
producing the work. It was quite obvious that the accuracy of the 
internal cylinder could never be greater, but was entirely 
dependent upon that of the bars and bearings which produced it ; 
but in most cases it was much less, for the hole produced was 
frequently twice the diameter of the bar producing it, and the 
errors were magnified proportionately, ‘The next simple and 
extremely useful form was that of the cone, in the production of 
which the same cardinal principles held good as in the case of the 
true cylinder. This was now, however, best produced by a 
combination of motion in two directions, the old practice of 











ere 


eC eT 


Ely SSS as RL 





& 





JAN. 18, 1889. 


THE ENGINEER. 


61 











REPAIRS OF THE SCREW 




















' This bearing Forbeal, 
aft & all holding from, 


down - bolts breken 


NS. 










SHAFT, SS. 





TARTAR. 











ova 


Repur to coupling C. 








Holding down holts 
corr away 


























N?4. N° 3. Ne 2. N? 1. 
— ee ee oe a ~] i a: [ere a a 6 4 
e | Tet HE =" { oF — 4 ti 
4 cin This coupling carridt > | 
awan a8 shown to Larger 
scale above & shaft A 
smashed side & bottom 








LN of tunnel. 


displacing and disturbing the accuracy of the movable headstock 
being the least satisfactory method of producing a true cone. 
Coming now to the important form of the screw and its counterpart, 
the nut, the production of the true screw followed, of course, to a 
considerable extent the conditions necessary for the production of 
plain cylindrical forms, except that the true screw could only be 
economically produced from another one equally true, so that 
whatever errors existed in the parent screw were reproduced on the 
work, and often in an exaggerated form. Examining one of the 
screws which frequently re muster as guide or standard 
screws, they often found that although perhaps measuring 
accurately in pitch over a number of feet, it was full of in- 
accuracies when minutely examined in different parts of its length. 
Taking the question of temperature in screw-cutting, which in 
heavy work could not be neglected, it was necessary, they found, 
to guard against the small amount of heat generated in cutting a 
screw having, say, fifty threads to the inch, and so important did 
it become to have both the master and the work at the same 
temperature that the finest screws were those made by immersing 
the lathe bodily, together with its work, in a bath of oil kept at a 
constant temperature. After making reference to the agitation of 
a few years back for the adoption of the metric system in measure- 
ments, Mr. Dixon passed on to consider those irregular forms which 
he said were demanded, sometimes of necessity, as in the case of 
cams, and again as a matter of taste as to appearance. Until 
recent years these forms had been extremely costly, but with the 
introduction of the milling machine their accurate production had 
become possible. Here again, however, the production depended 
upon that of some standard form which the milling machine was 
simply the means of reproducing. The angular measurements 
necessitating the subdivision of the circle into any number of equal 
parts was of the utmost importance to engineers, for upon it 
depended the y of the great family of toothed wheels. In 
cases of extreme accuracy, such as in astronomical instrument 
making, the practice of Sir Howard Grubb was most interesting. 
In the cutting of wheels he began by first dividing the blank to be 
cut with the exceedingly delicate dividing engine used for the 
great circles of telescopes, and having cut these fine lines on the 
rim, he placed the blank in a comparatively strong wheel-cutting 
machine, using the master wheel for turning round only, and not for 
dividing. 

A small microscope was fixed to the machine, having cross wires, 
so that the four lines of the divisions on the blank could be accu- 
rately brought round in succession, and made to coincide exactly 
with the crossed lines of the microscope. The relative importance 
of a true master wheel was easily seen if they compared the 
diameter of the wheels to be produced. Now, any error of the 
master was, of course, magnified in wheels of larger di 








REPAIRING SCREW SHAFTS. 





No casualty occurs more frequently to steamers than 
the breakage of screw shafts. Why they break is a 
vexed question. Nothing is certainly known about the 
matter except that the life of a screw shaft is short. 
For full powered ocean steamers it probably does not 
really exceed 100,000 miles, or say thirty voyages across 
the Atlantic. It has also been stated that although 
steel makes a better crank shaft than iron, it makes a 
worse screw shaft. The apparent anomaly is explained 
by the fact that it is much easier to make a screw shaft 
than a crank shaft, and the quality of the iron will 
undergo less deterioration in the former than the latter 
case. 

One of the most remarkable instances of the failure of 
a screw shaft is supplied by the ss. Tartar. On Nov. 
10th, when about 300 miles south of Dacca, the for- 


ward coupling of the length of shafting next to the | 


expended by them, but of the ingenuity shown in adapt- 
ing very imperfect and inadequate appliances to the 
needed purpose. Such services are often rendered by 
sea-going engineers, but nothing is said about them, and 
credit too often goes, we fear, to the captain of a ship, 
when it ought to be awarded to the engine-room staff. 

It seems a pity that better precautions are not taken— 
we shall not say to prevent smashes of this kind, but to 
provide means of repair. One device in particular deserves 
mention, viz., Thomson’s coupling. This is made of cast 
steel in three segments, held together by bolts. The 
hollow part will contain the jagged end of a broken shaft, 
and the grip of the coupling is sufficient to drive without 
slipping. . ‘ 

As an example of what may be done with this coupling 
we give the annexed sketch. The s.s. Japan, 2340 tons, 
belonging to Messrs. A and Co., of Calcutta, left 

Calcutta on the 17th of May, 1884, on a voyage to Hong 
Kong, calling at Penang and Singapore. All went well 
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made from it; and if to these inaccuracies be added others due to 
the dividing apparatus, he thought it highly creditable to engi- 
neers that some of the immense toothed wheels now employed in 
heavy mill gearing had attained such great perfection. At present 
the practice of making large wheel patterns was discontinued, and 
superseded by the wheel moulding machine, and, whilst rejectin 
the inaccuracies found in old wood patterns, it certainly appeare 
necessary to look very sharply after these new machines, which 
were the parents of all our wheels, for they were working under 
very unfavourable circumstances. Reviewing these chief elements 
which determined the accuracy of their work as a whole, they saw 
that the production of the various forms was largely a question of 
initial accuracy in the machines producing them; but there re- 
mained to consider the next step, that of the combination of these 
forms into a perfectly accurate machine. Here the skill of the 
workman came in; for whilst it was one thing to bore a perfectly 
true hole, it was quite another to determine exactly where that 
hole should be bored. It was at this point that a workman’s 
knowledge of that practical geometry came in; and although he 
might not know it by any such name, he—the speaker—could not 
but bear testimony to the great knowledge which many workmen 
possessed of an extremely practical form of geometry, gained by 
using scribing blocks, straight edges, trammels, and squares. In 
conclusion, he stated that it was never more important that first- 
class accurate work should be turned out than was the case to-day, 
and he appealed to his hearers, especially to the younger engi- 
neers present, to make a most determined effort to maintain aloft 
that noble standard, the reputation for accuracy, which their pre- 
decessors had so worthily handed down to them. 

A vote of thanks was awarded to the president for his address, 


on the oe of Alderman W., H. Bailey, seconded by Alderman 
Asquith, 








NavAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty : Matthew R. Miller, staff engi- 
neer, to the Leander; Isaac E. Hurst, chief engineer, to the 
Narcissus ; William J. Andrew, engineer, to the Conquest ; Alfred 
J. Nye, engineer, to the Hyacinth ; Henry Wallis, engineer, to the 
Leander ; and William Hines, engineer, to the Asia, additional ; 
William H. eye assistant engineer, to the Conquest ; Herbert 
B. T. Cox, and Edward W. Liversidge, assistant-engineers, to the 
a Fg % Benreeie, assistant-engineer, to the Mohawk ; 

elbert 8S. Silk, acting assistant engineer, to the Con 
all to date February ist. (ogee wi 





REPAIRS OF THE SCREW SHAFT, S.S. JAVA. 


tail shaft gave way. The nature of the breakdown will , 
be easily gathered from the accompanying engraving. | 
The result of the smash was disastrous, and might have | 
been fatal to the ship. Before the engines could be 
stopped the broken coupling thrashed about and broke 
through the plating in the starboard side and floor of the 
tunnel, the bolts in the after coupling being violently 
drawn out. The aftermost bearing-block, No. 5, was moved 
from its seat, all the holding-down bolts being broken. 


The block next to the broken coupling, No. 4, was torn | 


from its seat and flung on one side. The next three 
bearings, Nos. 3, 2, and 1, were all seriously disturbed, 
and the bolts in the seatings broken. All the couplings 
throughout the tunnel were more or less badly injured. 
The broken coupling actually worked excentric to the 
extent of four feet, and even touched the edge of a frame 
on the starboard side, narrowly escaping knocking a hole 
through the ship’s skin, which would have sunk her. 
For it would not have been possible to exclude water, 
because the holes already smashed in the tunnel would 
have rendered the watertight door at the engine-room 
end useless, Such a result was by no means impossible. 
It will be remembered that the steamship American 
was lost in this way. 

It will be seen that the smash-up on board the 
Tartar was complete. But her engineers, in no way 
disheartened, at once set to work to effect repairs, the 
nature of which is shown in our engravings. The shaft 
was jacked back into its place, and each bearing was 
secured with wooden wedges and shores. The ship 
made her way to Madeira. There the engineers suc- 
ceeded in repairing her broken coupling with a heavy 
angle iron, as shown, and the ship then steamed at half 
speed to Southampton, accompanied by a steam tug. The 
company recognised the services of the engineers by 
giving each a gratuity of half a month’s pay. It is diffi- 
cult to speak too highly of not only the skill and energy 


until Tuesday, the 20th of May, at about 10 a.m., when 
the shaft broke, carrying away the thrust cover and break- 
ing the block, completely breaking the next bearing, and 
tearing the malleable iron stool off the bottom of the 
tunnel, and bending the next length of shafting about 
two inches. The engineers had to cut one of the scarfs, 
it was so much twisted. Then they put the shafting 
| together—which took them twenty-four hours—with a 
Thomson coupling as shown, and went on at easy speed— 
seven knots—to Penang, distant about 700 miles. All the 
weight of the shafting was hanging in the coupling for a 
length of 30ft; it had no bearing. The shaft was wind- 
ing round excentric, so on the arrival of the ship at 
Penang the engineers clamped 6in. planking on the shaft, 
worked the engines, and turned it up true and bent a jin. 
plate and fastened it on with screws, putting a block of 
wood under it as in the sketch. The surveyors granted a 
certificate to go on to Hong Kong, after getting the bear- 
ing on the shaft to take a little of the strain off the 
coupling. She went at a speed of nine knots, doing the 
distance—2500 miles—and the coupling never moved. 
Great credit was due in this case to Mr. Graham, the chief 
| engineer of the Japan, and his staff. 





In 1885 the screw shaft of the Tongariro broke at sea. 
| The coupling was put on and the ship completed her trip 
| to New Zealand in forty-five days, being under the con- 
| tract time. Other cases might added. The coupling 
| is now carried by many steamers; but instead of being 
| kept in the tunnel ready to hand, it is stowed in the 
| bilges under the floor plates, where it cannot be got at. 
This was actually the case on board the Tartar. She had 
a Thomson coupler in such a place that it was inaccessible. 
| The impolicy of such a practice we need not comment on. 

We shall always be pe to have from engineers par- 
| ticulars of repairs effected at sea; such particulars are 
, almost always interesting and instructive in a high 
| degree. 
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LETTERS TO THE EDITOR. 
(Continued from page 50.) 


FAN EFFICIENCY. 

Srr,—In your last issne “‘A Miner” sets me a little sum, the 
answer to which is contained in equation (12) of my last article. 
This equation may be written for numerical purposes very approxi- 
mately— 

v + 14,500 A = constant ; 

where A is the number of inches of water corresponding to the 

ressure at any place where the velocity is v feet per second. 
ecctne in this numerical relation the data given by ‘‘A Miner,” 
we find immediately that the difference of pressure between the 
sections B and C in his diagram is 3'lin. of water. The pressures 
at C and at D are the same, except for friction. The pressure at B 
is 3in. of water less than either; so that if a muffled U-tube con- 
taining water reached from BtoC, the level would stand 3in. 
higher in the B leg. 

The answer to the final question in his letter is that if the fan 
trunk is tall enough to reach up into appreciably different atmo- 
spheric conditions, then the equations require simple and obvious 
modification. 

The answer to the question which he puts just before the illus- 

trated sum is that a stream of air is able to move from lower to 
higher pressures by reason of its momentum. A stream of air can 
overcome a certain amount of pressure just like any other pro- 
jectile. 
F Professor Unwin has taken the consideration of the subject 
rather out of the solid and severe region of scientific accuracy, or 
inaccuracy, into the light and airy domain of choice of units for 
numerical expression. I am not averse to following him there, if 
he pleases, but I must disclaim any intention of leading in that 
direction by my article on the flow of air. 

I cannot help a little regretting that Prof. Unwin should lend the 
weight of his name to strengthen the absurd line of division that is 
being sometimes drawn between engineers and college men. If it 
means anything practical, it means that young engineers should 
not receive a college training, whether at the Central Institution, 
Kensington, or elsewhere, but should work by rule-of-thumb and 
instinct. Instinct, by all means—as much as you please. Genius, 
if you can manage it ; but these things are to be acquired, neither 
by going to college nor yet by staying away. They are not to be 
acquired at all. What you go to college for is to gain education 
and knowledge—knowledge not of one subject only, or one part of 
a subject, but knowledge all round, and the wider the better. 
After-life will narrow you into some groove or other with sufficient 
certainty and speed. 

Surely Prof. Unwin does not disdain being himself a college- 
man—that is a highly-educated scientific man, as wellas an engineer? 
Surely it was not alone by oiling and attending to, or even by con- 
structing and superintending, hydraulic machinery that he and 
Prof. Greenhill were enabled to write articles like their respective 
portions of the article Hydromechanics in the recent ‘‘ Encyclo- 
peedia Britannica’? 

Of course if Professor Unwin only means that if I had had an 
engineer's training—I only wish I had—I should have been able to 
express myself more directly in the language which appeals to 
practical men, and in the particular numerical units and conven- 
tional terms which they are in the habit of employing, I admit 
the impeachment at once. He might even go so far as to say that 
it is presumptuous of me to meddle with the subject. But the fact 
is, I almost said as much myself, and I hoped had made it per- 
fectly clear that in writing an explanatory article I was not pre- 
suming to instruct in the principles of hydraulics such men as 
Professor Unwin. When one writes an explanatory article on, say, 
electricity and ether, one is not setting up to instruct Sir William 
Thomson! Though occasionally one may have the good fortune 
to put things in a fresh and suggestive manner, even for him. 
Professor Unwin practically says, “‘I knew it all before.” But I 
can most truly reply, ‘‘I never doubted it.” Granted, however, 
that it was known before to a few, it does not seem to have been 
quite clearly ‘put and widely appreciated. The letter signed 
**Fan,” in your last issue, seems to justify my saying as much as 
that. The letters signed, “A Miner,” ‘‘E. I. C.,” “‘Henry 
Cherry,” and ‘J. L.,” go far toillustrate it. Does Professor Unwin 
agree that ‘‘ the fact is the fan question is not amenable to mathe- 
matical treatment ?” 

The equations which Professor Unwin bas written down as 
preferable to mine because simpler, are rather simpler for numeri- 
cal calculations, I admit; and are very nearly identical; but in so 
far as they are not identical they are not quite so correct. The 
device of expressing pressures in feet of air—that is, in writing p 


instead of ? everywhere, is certainly a very handy deviee for prac- 
0 


tical purposes ; but it is equivalent to treating the air as incompressi- 
ble to the extent of ignoring variations in its density. By this means 
the equations are simplified, but at some little expense of exact- 
ness. Forinstance, Professor Unwin’s equation implies that w? + 
C p = constant where C is some constant, whereas the correct 


relation is that #2 + C p’ = constant ; see my equation (12). More- 
over, they cease to be general and become mere numerical rela- 
tions. Professor Unwin must, of course, know all this, and will 
reply that for most practical purposes numerical relations are 
sufficient, and that the variations in density are, under the ordi- 
nary conditions obtaining in wide trunks, too small to matter 
much. I willingly grant this; but I should not have felt at all 
safe in making any such supposition to start with. Neither will 
Professor Unwin’s approximate relations bear pressing to extremes. 
They are little better than handy mnemanic rules, such as are suit- 
able for Molesworth’s pocket-book. As such they are most useful, 
and I shall take advantage of Professor Unwin’s kindly hint to 
throw some of my equations into simple numerical form before 
concluding the articles. But they are not strictly accurate scien- 
tific statements. 

There is just one remark in Professor Unwin’s letter which strikes 
me as not quite fair, and that is where he says that friction is vastly 
more important than I have supposed. The question is one of 


fact. Professor Unwin may really mean what he says or seems to 
say, but I do not think he does. I put it to him as a query, I do 
not argue with him for a moment on such a subject. /s the fric- 


tion in the short delivery trunk of a fan so very important? I 
venture to feel sure it is not. I know there is friction in the 
fan itself ; I know there is friction in the passages of the mine; 
I know also that a// the work of the driving engine is ultimately 
expended in friction. But these obvious facts have nothing to do 
with the friction in the trunk which my approximate theory 
neglected. None of these things mattered in the least: they 
were all the time understood—because, of course, if there were 
no friction, the 100-horse engine would be extremely superfiuous. 

Prof. Unwin further says, ‘‘ That the mere engineer will care 
nothing about the changes of temperature of hisair.” Very likely. 
I have no knowledge of what the ‘‘ mere engineer” is likely to care 
about. If ‘* his customers will not pay him for heating the air,” it is 
perbaps unlikely that he will give it a second thought. But what 
then? It may still happen that the changes of temperature afford 
to the scientific engineer the best and easiest method of determining 
at any instant, and from instant to instant, the efficiency and per- 
formance of his fan. 

Mr. Cherry writes as if I were designing fans. I am not design- 
ing fans, but if it should happen that I point out asimpie and rapid 
method of determining the performance of a given fan, it maycon- 
ceivably be some belp to persons who are designing such instru- 
ments ; as well as to persons using fans, who take an intelligent 
interest in their work, even though their customers will not pay 
them for it. 

That the changes of temperature do afford a rapid and easy 
means of testing, or so to speak, “ indicating” a fan, I develope at 





length in an article sent to you last week, and which perhaps you 
may soon find room for, In treatment I may be wrong, but that 
is another question. 

Well, now to return to this blessed question of units. First of 
all, I cannot plead guilty to having expressed anything finally in 
unintelligible units. I expressed everything in soe Ee and 
pounds and cubic feet of air. True, in a ‘confirmatory calcula- 
tion,” I used the C.G.S. system in the intermediate stages; but I 
translated at the end. I used the C.G.S. in the working for two 
reasons, partly because to me it is easier, principally because it 
serves as a useful check on arithmetical accuracy to work out 
problems in two distinct systems of units, and see that they lead 
to the same result. If one can check one’s calculations by long 
experience and instinct, this double process is unnecessary—with 
me it is a safeguard. 

I said, “One is liable to make mistakes” in using gravitation 
units. It would have been better to say, ‘‘I am liable to make 
mistakes.” I certainly did not mean “Professor Unwin is liable.” 
It is not the British system per se that is any difficulty; it is 
the gravitation system—the omission of g wherever gravity is an 
essential factor, and the insertion of it in the denominator of every 
expression with which gravity bas nothing to do,—it is this 
arbitrary and upside-down practice which is occasionally rather a 
nuisance. One gets used to it, however: it is a mere mosquito 
annoyance, 

Z can’t convert Professor Unwin’s ‘‘customers” to the C.G.S. 
system—I didn’t even Know he had any customers; but I have 
heard the late Sir W. Siemens say that many would-be customers 
on the Continent were converted already to the metric system, and 
only refrained from dealing with British firms because of the 
incommensurable character of the insular units employed. How- 
ever, in a matter involving custom and pecuniary loss, I 
suppose even the ‘“‘mere engineer” may be trusted to take an 
interest without much prompting. Certainly it in no wise 
concerns me. 

I really care very little what units are employed for numerical 
specification. I, too, usually feel happier when a power is finally 
expressed in horse-power than when it is expressed in ergs—when a 
force is expressed in pounds or tons weight than when it is 
expressed in dynes; but it takes the merest fraction of time to 
convert from one to the other. 

Let everyone think of quantities in the units they have grown up 
with and can feel the size of best. Let them also devise and remem- 
ber simple numerical relations among quantities with which they 
have frequently todo. But let our equations be quite general and 
true in every consistent system of units that can be adopted. 

Prof. Unwin speaks of ‘‘ equations being expressed in terms of 
pounds and cubic feet ;” and, indeed, his equations are only true 
in these quantities—are only true to persons who thoroughly under- 
stand all the conventions adopted by him. What I want everyone 
to see, and what I find engineers so loth tosee, is that equations, if 
true and general, are, and ought to be, utterly and entirely inde- 
pendent of systems of units. All general equations are true in 
pounds and cubic feet ; so also they are all true in grammes and 
cubic centimetres, or in tons and gallons, or in what you like. It is 
only when one comes to numerical specifications and the intro- 
duction of numerical coefficients that one has to think what units 
one may choose toemploy as most convenient for the purpose. 
There is a clear distinction to be drawn between general equations 
which are independent of all units or conventions, and numerical 
relations which are only true on a certain conventional under- 
standing. This is really a vital distinction. 

In my answer to ‘‘ A Miner ” below, I rewrite the last equation 
recorded by Prof. Unwin expressly as a numerical relation, and in 
even simpler form than his. But I should be sorry to say that 
such a mutilated fragment replaced equation (12), which is true in 
every consistent system of units that ever has been devised, or that 
can be devised; and which also will bear pressing to extremes, 
under the limitations concerning eddies and friction which have 
been all along agreed on. Numerical relations are often very 
useful, but they are an inferior type. Prof. Unwin’s equations, 
like engineers’ equations in general, are mostly of this inferior type. 
The letter g, for instance, does not really stand in them for the 
intensity of gravity, it stands for the number 32, and it would be 
better to write it 32, and then no one could object to it, or care 
where it appeared. If it be interpreted as anything but 32, the 
equations are no longer true. This, strictly speaking, is ludicrous. 

The intensity of gravity does not change because of our two- 
penny-halfpenny variety of units; g is g whether it be expressed 
in feet per second per second, or in kines per second, or in kilometres 

r minute per year, but its numerical specification will be different. 

e area of a piston does not alter according as we express it in 
square feet or square inches. Keep the numerical specifications to 
the last, and then use whatever units you please, but let all our 
equations and mathematical work be independent of arbitrary con- 
ventions. Let g stand for the intensity of gravity until the time 
has come to interpret it numerically. Only don’t let us go and put 
g into exactly the wrong places, where it has no business to show 
its face. OLIvER J, LODGE, 

Liverpool, January 12th. 


Srr,—There seems to be a doubt in many minds as to the possi- 
bility of the air passing from a part of the chimney or trunk in 
which there may be a partial vacuum, into the outside air, where 
the pressure is of course atmospheric. For instance, ‘‘ Miner” 
evidently is as firmly convinced that it is impossible, as he is that he 
has discovered an actual case of destruction of energy. This doubt 
will be more readily and completely removed by a reference to 
certain familiar examples in which a similar action indisputably 
takes place, than by any amount of the closest algebraical analysis 
or the most irrefragable ratiocination. 

Take, for instance, the case of Morton’s ejector condenser, the 
action of which will be familiar to every one. Here we have water 
passing through a space in which the pressure is, say, 24in. to 28in. 
of mercury below that of the rr al to into the delivery pipe, in 
which the pressure is at least equal to that of the atmosphere, and 
carrying with it the air of the condenser. In this case the impetus 
the water receives from the steam of the condenser is the analogue 
of the impulse the air receives from the fan vanes, and the gradually 
expanding discharge tube is the precise analogue of the expanding 
chimney or trunk of the fan. The objects of the expanding forms 
of the two latter are identical, viz., the conversion of the energy 
of translation of the fluid into pressure work. 

Or consider a possibly still more striking case. In the exhaust 
steam boiler injector, well known to all your readers, the feed-water 
passes from the inlet pipe through the overflow space, in which 
the pressure is below that of the atmosphere, into the boiler, where 
the pressure is many pounds per square inch above that of the 
atmosphere, and this is again accomplished, as in the case of the 
ejector condenser, by the conversion of the energy of translation 
of the fluid into pressure work in the discharge tube of the injector. 
Here again, also, the impetus received by the water from the 
exhaust steam is the equivalent of the impetus received by the air 
in the fan from the fan vanes, and the expanding discharge tube 
is the equivalent of the expanding chimney of the fan. 

In both these cases the fluid, after receiving its impetus, passes 
from a low pressure and high velocity to a higher pressure and 
lower velocity in virtue simply of the conversion of energy into 
pressure work ; and a consideration of these two cases, in which the 
result obtained is indisputable, should remove every doubt as to 
the possibility of a daller result obtaining in the case of the fan, 
= ¥ of course, owing to the enormously greater specific volume 
and inferior energy of translation of the fluid, to a comparatively 
infinitesimal degree. 

This result cannot, however, obtain until the current is esta- 
blished, and hence the necessity of the overflow space in the case 
of the injector. Inthe fanat starting, the pressure in the chimney 
must necessarily exceed that of the atmosphere throughout, and 
may continue to exceed it even when the current is established. 

e late Mr. Froude demonstrated in a popular manner many 





years ago that in the case of a fluid in steady frictionless motion, 
uniform across the cross section, the pressure is necessarily 
greatest at the parts of the tube where the cross section is greatest, 
and this result can, of course, be derived from the equation of 
fluid motion. Unfortunately, in the case of the fan, we have not 
a fluid in steady, frictionless motion, and the problem cannot 
properly be treated in the simple form which Dr. Lodge seems to 
think admissible. Professor Unwin, in his letter in your issue of 
this week, which, as usual, is a model of lucidity, very justly 
satirises the use of such terms as dyne, barad, &c. &c., which, 
however, convenient in the study, do not fit in with the enginecr’s 
daily practice at all. HENRY CHERRY, 
Birmingham, January 12th. 





THE NEW SOUTH WALES LOCOMOTIVE QUESTION, 


Sir, —In my last letter I disposed of the plea of ‘difference in 
type” urged in the first instance, and with so little reason, against 
the engines—both passenger and goods—specified by the locomo- 
tive engineer. I now proceed to deal with the more prominent 
points of the question in its later stages. . 

Taking first the case of the goods engines, those specified by 
Mr. Scott were, as I have before noted, practically in repetition of 
a large number that had been supplied to the department from 
this country from time to time, and in open competition, during 
the administration of several different Governments—some of 
them with free trade, and others with more or less protectionist 
sympathies—since the first introduction of this type of locomotive 
into the Colony by Mr. Scott’s predecessor in 1881, These engines, 
as has been already briefly indicated, have outside horizontal 
cylinders 18in. in diameter, with a stroke of 26in., and six-coupled 
4ft. wheels, with a two-wheeled bogie in front; the fixed wheel 
base being only 11ft., with a total wheel base of 19ft.—-thus com- 
bining lateral flexibility with longitudinal steadiness in a marked 
degree. They have large boiler power; the grate area being 
20°8 square feet, with a total heating surface of 1143 square feet. 
The purpose in view in introducing this type of engine, and the 
success which attended its adoption, is described by the then loco- 
motive engineer to the New South Wales Government, in the 
‘Minutes of Proceedings” of the Institution of Mechanical Engi- 
neers for May, 1887—vol. ii., page 228—in connection with the dis- 
cussion of a paper on ‘*Canadian Locomotives.” “ Prior to 1881, 
he said, ‘‘ the standard goods locomotives on the New South Walcs 
Railways were six-wheeled coupled, inside-cylinder engines ; the 
cylinders being 18in. diameter by 24in. stroke, and the wheels 4ft. 
diameter. In 1881 he had moditied this type of engine by putting 
a two-wheeled bogie in front, placing the cylinders outside, and 
increasing the stroke to 26in.; the weight, in working order, being 
41} tons, with 354 tons on the six-coupled wheels. They were pro- 
vided with compensating beams between the springs. Engines of 
this modified type, while retaining the substantial character of the 
English engine, possessed in the fullest degree the flexibility 
claimed for the engines used in Canada and the United States, and 
were in all essential features equivalent to the Mogul engine — 
described at page 214 of the paper, then under discussion—except 
that their tractive power was greater, being 176 lb. for each pound 
of pressure in the cylinders. These engines had so fully met the 
conditions of working, and the requirements of the roadway, that 
they had been frequently repeated since their first introduction. 
This is corroborated by the returns in the Commissioner's annual 
railway reports, from which it appears that at the date when the 
locomotive question was raised by the present Minister for Works, 
i.e, in the beginning of 1887, seventy of this make of engine had 
been added to the stock. we 

Now, let us see, on the one hand, what were the objections 
urged against these engines by Mr. Midelton, and what, on the 
other hand, were the features and peculiar merits, if “go the 
engines he recommended in substitution of them. Mr. Midelton 
in his report to the Minister, of April 19th, 1887, in speaking of 
the English engines recommended by Mr. Scott, and as above 
described, says:—‘‘This 205 class are well known to be the most 
sluggish engines we have, and there are grave defects in them, as 
at times enormous weights are thrown on the bogie and trail- 
ing wheels, on account of the absence of proper compensating 
levers in the required positions; and I notice that it is not intended 
to remedy this defect, therefore we are not only destroying the 
permanent way with the engines we have, but we propose to build 
a still heavier type to expedite the destruction.” Here z 
would pause in this quotation for a moment, in view of this 
pointed charge that the locomotive engineer, as is implied, ‘‘ pro- 
posed ” to build ‘‘a still heavier” goods engine, in order to ask 
your readers to compare this statement by Mr. Midelton with that 
by him quoted in my former letter, as follows :—‘‘ This specification 
—i.e., for the goods engines—describes what is known as the 205 
class of engine. Indeed, if it were not stipulated that the cylinders 
were to be 19in. in diameter and 24in. stroke, instead of 18in. 
diameter and 26in. stroke, it would exact/y describe the 205 class of 
engine ;” and yet Mr. Midelton, in full view of this small altera- 
tion in the diameter and stroke of the cylinders, makes the 
astounding statement that it is ‘‘ proposed to build a still heavier 
type ” of engine. . 

ut let us proceed with the quotation from Mr. Midelton’s report: 
—‘*This 205 class are,” he goes on to say, ‘‘evidently poor copies 
of the American Consolidated engines introduced in 1877, and 
intended to compete with them, but they have ignominiously failed, 
and if the proposed engines are built, further failure will take 
place.” Having thus disposed, once and for ever—in te opinion 
of the author of the report, at all events--of the goods engines 
recommended by the locomotive engineer, the tramway superin- 
tendent proceeds to describe the engine he recommended in substi- 
tution. He says:—‘‘ I consider the Consolidated tyre have proved 
themselves to be the best goods engines we have. They are lightly 
loaded per wheel, and are therefore easy on the road. ‘They give 
off 200/b. of power, and the proposed engine will give off 180-5 1b., 
only with more weight per wheel. I should strongly recommend that 
the new design be abandoned "—the ‘‘ new ” design consisting, as we 
have seen, in the proposal to increase the diameter of the cylinders 
and to shorten the stroke by one inch. Then follows what may be 
regarded as a key to much that has gone before, for he adds i 
‘*and that twenty-five more of the Consolidated engines be built 
in our Eveleigh workshops.” Finally, but somewhat vaguely, Mr. 
Midelton concludes with a remark, the value of which we shall be 
enabled to judge of when we come to deal with the case of the 
passenger engines, namely, ‘‘ Nearly all the arguments I have 
advanced against the passenger engines can be made to apply 
to the proposed goods engines.” 

Now let us go back and examine a Itttle more closely the allega- 
tions against the English engines. Briefly stated they were, that 
the engines were ‘‘ most sluggish,” whatever that might mean ; 
that ‘ at times enormous weights were thrown on the bogie and 
trailing wheels ;” and that they had ‘“‘ignominiously failed.” Not 
one particle of evidence is, however, advanced throughout the 
length and breadth of the published papers in support of these 
high sounding, yet loosely expressed assertions ; while there can- 
not be the slightest doubt that if there had been a tittle of evidence 
to support them, it would have been — produced. But 
apart from this, the value to be attached to these statements may, 
doubtless, be fitly gauged by reference to what has been already 
pointed out as to the suggestion about the locomotive engineer 
‘*proposing” to build a still heavier type of goods engine than 
those then in use, while the alterations he did bp ap in regard 
to the diameter and length of the cylinders would not have altered 
the weight by more than a few pounds, 

Having now taken the measure of the vague allegations 
against the goods engines recommended for repetition by the loco- 
motive engineer, let us examine into the merits of the American 
engines recommended by Mr. Midelton in substitution of them. 
But in the first place let me describe them. They have outside 
cylinders, 20in. in diameter, with a stroke of 24in., the slide valves 
being, as is usual in American engines, on the top of the cylinders, 
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and worked by rocking shafts, ‘They have, as is characteristic of 
the Consolidation type of engine, eight coupled wheels, 4ft. in 
diameter, with a two-wheeled leading ie. The grate area is 
27 square feet, but owing to the use of frames the grate is 
unly 2ft. 9in. wide—the gauge of railway being 4ft. 84in.—which 
necessitates its prolongation to the extent of 9ft. llin. The weight 
of these engines is great, being 46} tons, exclusive of the tender, 
with 40 tons on the coupled wheels. 

One of the chief merits claimed for these engines by Mr. 
Midelton was, it will be remembered, that they ‘‘ gave off 200 lb. 
of power,” while the English engines had a tractive power of only 
180°5 lb. Another merit was that they were ‘more lightly loaded 

r wheel” than the English engines. Both these features are 
Foubtless excellent in their way, other things being equal. But 
let us see what they amounted to in practice; bearing in mind 
that 354 tons on three axles, as in the case of the English engines, 
or averaging only 11 tons 16 cwt. per axle, with a maximum on the 
middle wheels of 12 tons 5 ewt. is a long way within the limit of 
load for the 70 lb. and the 75 1b, steel rails with which the New 
South Wales railways are laid. Referring to the locomotive engi- 
neer’s reply of May 12th, 1887, to Mr. Midelton’s report to the 
Minister, we find as follows :—‘‘The difference in power—referred 
to by Mr. Midelton—amounts to one truck on the ascending 

rades over the mountains in favour of the Consolidation, but the 
oad on the descending grades is the same for both classes.” 
‘* But,” he adds, ‘‘the Consolidation require an extra fireman, the 
expense of which in itself is sufficient to justify my not recommend- 
ing them.” This, it may be noted in passing, is due to the incon- 
venient arrangement of the brake handles on both engine and tender, 
coupled with the extreme length of the fire-box, rendering firing 
difficult and laborious, The locomotive engineer then goes on to say : 
‘‘But there is a still more important objection to the Consolidation, 
which is the much greater wheel base that causes the leading bogie 
wheels to lift off the rails when running round the eight-chain 
curves on the Western line. When this was pointed out to the 
Baldwin Company, who built and introduced them into the Colony” 
—through the instrumentality, be it remembered, of the present 
Minister of Works, who was then also in office for a short time— 
“they admitted it was a defect, and upon their suggestion several 
schemes have been devised to effect a cure, all of which have failed 
to effect the desired result.” 

Mr. Midelton’s reply to these remarks, and which amounts prac- 
tically to an admission of their justice, is the following :—‘‘ Mr. 
Scott. makes,” he says, ‘‘a point of the second fireman being 
required on the Consolidation engines, and states that it was suffi- 
cient to justify his not recommending the Consolidation engine.” 
To this I would reply—‘‘ That when I had the opportunity I tried 
by certain alterations to the arrangement of the brake gear to 
dispense with the second fireman, and should have succeeded had 
I met with the proper support from Mr, Scott.” As Mr. Scott 
was in England on twelve months’ leave of absence at the period 
referred to, the explanation of failure to rectify the evil is 
not perhaps very convincing. Nor is it rendered more convincin, 
by Mr. Midelton’s further remarks, if the means to the desire 
end were as simple as is implied by them. “In the engines I pro- 

to build,” he adds, ‘‘to the pattern Consolidation engine, 
No. 133, I have, by simply removing the cab ldin. further back, 
and re-arranging a few details”—not, however, specified—‘‘ taken 
all the action 'y to disp with the second fireman.” 

Next, respecting the cross-straining of the Consolidation engines, 
in consequence of their long, unwieldy base, 22ft. 10in. long, and the 
imperfect distribution of weight, all that the late tramway superin- 
tendent has to say on this point is this :—‘‘The best answer Ican give 
to the sensational paragraph about the bogie wheels lifting in the 
curves is that the engines have been running successfully over the 
mountain line for close upon ten years.” Possibly, in the opinion 
of the writer of that ‘‘answer,” the length of continuance of a 
defect affords a true measure of its importance, in an inverse ratio. 
Be that, however, as it may, the importance attached by the loco- 
motive engineer to the defect in question was apparently not 
without reason, if we may judge from the remarks made by Mr. 
Scott's predecessor—who had experience of these engines—on the 
occasion of the discussion of the paper on ‘‘ Canadian Locomotives,” 
at the Institution of Mechanical Engineers, to which I have already 
referred. Mr. R. H. Burnett, in speaking of his experience in cast 
iron engine wheels on the New South Wales railways, said :—‘‘There 
was also an important objection to cast iron wheels, in the circum- 
stance that the contact of their bosses with the cast iron axle-boxes 
with which American engines were usually fitted, resulted in great 
wear on lines with sharp and frequent curves. At all events, that 
had been the experience in countries where the dryness of the 
climate caused much dust; although it was right to say that on 
the New South Wales railways, this objection had been experienced 
principally with the American locomotives of the Consolidation 
type, and in their case was, in a measure, due no doubt to the 
comparative rigidity of engines having as many as eight coupled 
wheels, and the cross-straining incidental thereto.” 

Althongh little further need be said on this part of the case, it 
would not be complete without the verdict of the manufacturers 
themselves on the proposal to repeat these said American Consoli- 
dation engines. e length to which this letter has already run— 
for which I must apologise—necessitates, however, my postponing 
the makers’ verdict and my further remarks to a later day. 

January 12th. JUSTICIA, 








Sir,—It was not without some little anxiety and a flutter of 
expectation that I waited the advent of ‘‘ Justicia’s” second letter. 
The first hovered over the subject without in the least affording 
any idea but a very vague one of what his real object was. The 
concluding words were full of augury, and inspired me with the 
belief that, beyond the range of such information which had become 

ublic property, he intended, like a skilful strategist, to unmask a 

tery of new facts, which should for ever and aye silence all 
ae. If the first letter bespoke ‘‘ great expectations,” and 
the mountain has laboured in vain, what shall we say of the second, 
which ‘‘ Justicia” complacently thinks “‘has cleared away the fog 
of — or misleading phrases,” The whole of this letter, consist- 
ing of more than a column of closely printed matter, has been 
ingeniously written with the object of proving that serious altera- 
tions in the diameter and stroke of cylinders do not interfere with 
a type, or that with such alterations the type remains the same, 
How far this argument could be carried out it would be interesting 
to know. The not least modest portion of his letter is the manner 
in which its author has managed to select so much and no more of 
the several minutes and reports from which he quotes, as will give 
the necessary colour and pretext to suit his views. For instance, 
when referring to the Secretary of Works—Mr. Sutherland’s— 
minute, he finds it politic to go no furtber than that part which 
reflects on obtaining the opinion of the superintendent of tramway 
rolling stock, per example, as follows :—‘‘ For the purpose of obtaining 
opinions as to the best class of engines for the purpose, I wish an 
early report from Mr. Midelton, now superintendent of tramway 
rolling stock.” Here he stops—the italics are mine. The inuendo is 
complete; but let us proceed further. ‘‘ Mr, Midelton having had 
a large engineering experience both in England and the Colonies, 
and has gg | shown evidence of his ability with regard to his 
plans for the Goulburn running sheds, and advice in connection 
with the Eveleigh workshops. He has already designed ten loco- 
motives, which after two years’ service have proved to be the most 
economical in working that we have, and for these and other 
reasons, although he is not now in the railway locomotive branch, 
I should like his opinion on this question.” 

The text for ‘ Justicia’s” remarks, it must be conceded, is 
somewhat shorn of its significance when the context is given. Not 
alone in this do we find the same astute system of culling suffi- 
ciently for the purpose, for further on he says: ‘‘That I may not 
be accused of mis-stating the terms of the charge, the superficiality 
of which I am akout to demonstrate, I will put them briefly in 
Mr. Midelton’s own language, as given in bis report to the Minister 





of April 19th, 1887.” Then he goes on to give a lengthy extract, 
as follows, from Mr. Midelton:—‘‘This specification describes 
what is known here as the 205 class of engine, 7.¢., one having six 
coupled 4ft. wheels, with a two-wheeled bogie in front, and outside 
cylinders, If it were not stipulated that the cylinders were to be 
19in, diameter and 24in. stroke, instead of 18in. by 26in., it would 
exactly describe the 205 class; but the author of the specification 
is not content with introducing another class of passenger engines, 
but he wishes to introduce another class of goods engines also 
without securing any benefit.” Here ‘‘ Justicia” again stops, 
Fie, ‘‘ Justicia”! Why not quote further? Let us again take 
the context:—‘‘The 205 class are well known to be the most 
sluggish engines we have, and there are grave defects in them, as 
at times enormous weights are thrown on the bogie and trailing 
wheels on account of the absence of proper compensating beams 
in the required positions, and I notice that it is not intended to 
remedy this defect, therefore we are not only destroying the 
permanent way with the engines we have, but we propose to build 
a still heavier type to sxpelite the destruction.” We again have 
the reasons given which without ‘‘Justicia” would by implication 
have tried to carry his point, as further on he says these engines 
” pet pat Fi tpg the requirements of the trattic.” What’s in 
a name! Much; everything. But ‘‘ Justicia” must not cover 
injustice. One can now afford to wait the next ‘‘ development ” of 
‘*misleading phrases” and distorted passages which are promised 
in a future issue, COLONIAL. 
Highgate, London, January 14th. 





Sir,—It is somewhat unfortunate that this subject has been 
ge in a manner which only partly gives your readers an 
idea of how the case stands, The letter of ‘‘Colonial” seems to 
be based on the erroneous assumption that all your readers are 
more or less acquainted with the details of this business. This is 
not the case, although your articles have heen written with a view 
to make it clearly understood ; but without giving a more full and 
complete history of the case, your readers will not be able to form 
a correct judgment. 

‘Colonial ”” reckoned without his host when he supposed that he 
could champion the cause of his friend, Mr. Midelton, on purely 
technical grounds, without giving the opportunity, so readily 
seized by “One Who Knows” and ‘‘ Justicia,” of dealing with it 
on broader and more general grounds. There is a soreness in 
trade circles on this question, and it was a piece of absolute 
temerity on the part of ‘‘Colonial” to suppose that he could 
approach this subject from a jidus Achates standpoint, and without 
weaving into the subject other intricate questions. 

Much personal feeling has been shown, and an unbiassed 
ee will not be allowed so long as that exists. For myself, 

am not personally interested in either of the two gentlemen 
whose names have come before the public; but I claim to know 
somewhat of the transactions, and would ask for a little of your 
space to show in what a one-sided way the question has been dealt 
with hitherto. Prefacing my further remarks by saying that in 
one thing at least ‘‘Colonial” was perfectly right—that is, that no 
one can touch upon this subject without, however unwittingly, 
becoming somewhat personal. 

Locomotives were required by the Government, and to avoid 
the necessity of running the mail trains with two engines, it was 
proposed by the traffic superintendent that engines of a more 
powerful class should be used. The then acting-locomotive super- 
intendent selected one—designed by himself—suitable for either 
mail or mixed traffic, and the locomotive superintendent designed 
another. There is something decidedly infra dig. to English notions 
in asking from a subordinate, and it was very natural that the 
locomotive superintendent resented it; but it appears, as in all 
other things—although the reasoning may appear weak—that the 
ends justified the means, for the engine designed by the then sub- 
ordinate fully established its superiority. 

e reasons for adopting the unusual course of asking for speci- 
fications of a design from the acting locomotive superintendent 
were based on the grounds of his later English experience and 
more modern practice in railway requirements. This no doubt 
afforded him an dg eon for a quid pro quo, as he had learnt 
that his superior had been recommending another gentleman for 
the position of assistant engineer, then held by himself. The same 
course was three years later again adopted, of soliciting the opinion 
of the once acting-locomotive superintendent, who held the posi- 
tion of superintendent of tramway rolling stock, as the extract 
from a minute of April 18th, 1887, by the Secretary of Public 
Works, will explain :—‘‘ For the purpose of obtaining opinions of 
the best class of engines for this purpose, I wish an early report 
from Mr. Midelton, now superintendent of tramway rolling stock, 
Mr. Midelton having had a large engineering experience, both in 
England and the Colonies, and has already shown evidence of his 
ability with regard to his plans for the Goulburn running sheds, 
and advice in connection with the Eveleigh workshops. He has 
already designed ten locomotives, which, after two years’ service, 
have proved to be the most economical in working that we have; 
and for these and other reasons, although he is not now in the 
railway locomotive branch, I should like his opinions on this 
question.” 

The trial of which ‘‘ Colonial” writes showed that the tractive 
power of the ‘‘ Scott” engine was largely in excess of its adhesion, 
and that without the use of sand it would never have climbed the 
1 in 30 grades. This part of the subject has been carefully avoided 
by both ‘‘ One Who Knows” and also ‘‘ Justicia.” 

The great number of classes of locomotives—by some stated at 
thirty-three, others sixteen—gave great concern, and it was 
instanced by Mr. Midelton that it was at least unwise to increase 
them, as he opined Mr. Scott was doing, in asking for tenders for 
engines with larger diameter of cylinders and shorter stroke. 
‘* Justicia” writes to show that such deviations from the original 
engines of that kind did not constitute a different class, Well, 
that is how it is taken. Certainly interchange of crank axles and 
wheels would be impossible, and the question of duplication, always 
a prominent one, was in this case materially interfered with. Why 
the locomotive engineer made the change with a four-wheeled 
coupled engine of the weight mentioned it is difficult to say. The 
course was not judicious. 

The commercial side of the question is very different, and 
ressed equally on both English, American, and continental 
uilders alike. The places of delivery, terms of inspections, and 

acceptances, were not more difficult than what are usually required 
by foreign Governments, or railways, and the somewhat got-up in- 
dignant protests, ny Bee the unusually depressed state of the 
labour market in the Colony, brought about a reaction of feeling 
which culminated in asking tenders from colonial firms. As ex- 
rts, within the meaning of the word, any Government official was 
und to give a straightforward opinion, when called upon, as to 
the ability of the Colony to supply themselves either by private 
enterprise or in the Government shops. The prices tendered by 
the private builders were much higher than those offered by com- 
ting firms outside the country; and no doubt the cost of manu- 
acturing locomotives in the Government shops would be also in 
excess of such for some time. The same has ever been the case in 
the initiatory stage of all railway enterprise in that direction, and 
however unpleasant the results may be, they are only such as were 
to be eventually expected. 

The Colony can no longer be treated as utterly dependent on 
home manufacturers, and it is only wise to recognise that as early 
as possible. AUSTRALASIA, 

ndon, January 16th. 
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§1r,—The following advertisement has lately appeared in some 
of the engineering papers:— 


‘* ENGINEER.— Wanted, a first-class engineer, with good educa- 





tion; must be able to make patterns, take dimensions, make 
drawings, and undertake the complete erection of engines, boilers, 
shafting, &c. &c. Constant employment, at 7d. an hour, to a 
suitable man. One having had charge of men Pe Rem i 
stating age, experience, and all particulars, A. B, C., care of E. 8. 
Strand, London.” ; 

I must say that I read the notice with a blush, in the first 
instance for the intended employer offering such paltry 
remuneration to a professional man, and in the second case, 
imagining that if the advertiser was correct in his supposition, 
that good men could be secured at the figure mentioned, to think 
that now-a-days engineers were so reduced through trade depression 
and competition as to accept work on those terms. 

The man must be a first-class engineer. What does that mean ? 
First-class engineers are generally worth retaining, unless they have 
some blemishes of character in private life, such as intemperance, 
a fault often found in sea-going engineers. First-class men gene- 
rally develope from young and inexperienced ones, The young 
man may have abilities and show signs of great promise, but 
experience can alone ripen and mature these attributes until he 
developes into a first-class man. Therefore I would humbly assert 
that the desired individual would not be a young man. 

‘“With good education” is stated. Where is a man to be well 
educated? ‘'indoubtedly at some public or private school, 
primarily, with his tuition increased by a course of study and 
teaching best done at one of our numerous technical schools or 
colleges, A well educated man, unless he possesses great natural 
abilities enabling him to teach himself—as some of our most 
eminent men have taught themselves at greater disadvantage than 
at present—to acquire his knowledge will, say, after having 
acquired the rudiments, have gone to some school at ten, leaving at 
fifteen, having studied, say, French and German, mechanics, and 
as much mathematics as possible, enabling him to pass the matricu- 
lation examination at one of our engineering colleges. 

He spends three years at a university under some well-known 
professor, and it may not be necessary for him to specialise his 
course, taking mechanical engineering broadly. At the conclusion 
of the last term he may be a fair mathematician, be able to colour 
drawings nicely, being ignorant of true design, and perhaps be able 
to shove a file along, having had some practice in an engineering 
laboratory. His education at college alone will have cost his 
father £300. He is at present unsuitable for our advertiser, 
because he has only qualified for the clause ‘‘with good education.” 

I do not admit that he satisfies the want to ‘‘make drawings.” 
A draughtsman is the man for that purpose. There are some 
people who make drawings, or apologies for drawings. That is not 
to say that they are draughtsmen ; and I contend that in this case, 
a first-class engineer being required, the man should also be a 
draughtsman. It is seldom that a good fitter is an expert 
draughtsman, because the time spent in acquiring proficiency in 
the one branch is so much time being taken away from devotion to 
the other. The usual term in a drawing office is five years, and 
then the new-fledged aspirant to drawing honours is only a junior. 

‘Take dimensions.” Now, although this work appears to be 
very simply done, merely requiring a rule and callipers, I contend 
that expertness is required, and adduce the fact that in most shops 
men of experience take dimensions, a common practice being to 
send the foreman, no untried hand going, because considerable 
practice is necessary to avoid blunders and insure accurate results. 
I will not ascribe any time to be devoted to acquiring this art, but 
will assume that it has been learnt, whilst proficiency has been 
gained in the other branches. 

‘* Must be able to make patterns.” The art of pattern or model 
making is not possessed by everyone. Hence, when plenty of lads 
are sent into the fitting, turning, moulding, or boiler-making shops, 
the bright youths who have evinced intelligence at school, their 
brightness being proved by scholastic or other ability, are sent into 
the pattern shop, and a pattern maker, as a rule, is rated higher 
than those in the other trade branches, Five years is generally 
devoted to learning pattern-making. At the expiration of that 
time the young journeyman is far from being efficient, and some 
years must yet elapse before intricate work is given him. He has 
ample opportunities of ‘‘ reading” drawings, but it depends upon 
how he utilises his spare time as to whether he will be able to 
“make” drawings or not. Many steady pattern-makers, however, 
desirous of advancing themselves, eventually beco ne draughtsmen 
by entering the drawing-office as juniors. 

Now I come to a most important clause in the advertisement— 
‘‘undertake the complete erection of engines, boilers, shafting, 
&c. &e.” Now, here is a most important task. Every firm of 
mechanical engineers has its outdoor men. These are generally 
old hands, tried and trusted. No firm would send a young man 
to put down plant of any magnitude, unless the man had had 
experience of the work, and experience means age. Engineering 
and millwrighting, though synonymous, are often two distinct 
branches ina shop. The engine fitters and erectors complete the 
engines, and if there is much shafting, as in mills, millwrights 
attend to that. We have firms of professional millwrights who 
have quite enough to do, and, indeed, find it more profitable to 
stick to shafting and gearing, &c., without adding unprofitable and 
too-much-cut-up engine building to their business. It is a common 
practice for firms having the two branches to allow their appren- 
tices to serve their time as fitter or millwright, they combining the 
two branches afterwards, if their after experience has been in both. 
A great deal of care is required to line shafting, and I have known 
many instances of fitters being put to millwrighting, and not doing 
their work properly. 

A final recommendation for the 7d. an hour post would bea 
knowledge of how to control men. It is likely that by the time 
the man had perfected himself in the various branches he would 
have acquired the desideratum. 

The old millwright, or the pioneer engineer, would be the man 
most likely to suit the advertiser. He is very fast getting extinct, 
and in country districts alone are these old-fashioned men to be 
found, who design their own work, drawing full-sized plans on a 
chalked floor, making their own wooden patterns, equipped with a 
thorough set of wood-working hand tools, and, finally, fitting and 
erecting the work of any nature. Even then the millwright would 
not answer all the requirements of our friend, as he might not be 
of ‘‘ good education.” It is quite possible that one of these old 
handicraftsmen, perhaps in his dotage, might take the job. The 
other competitor might be a lad raw from college. Having made 
drawings, used tools at the bench and vice, and being educated, 
he would satisfy some of the clauses, but be sadly deficient as 
regards others. Finally, I maintain that it would be difficult to 
find a first-class engineer equally well posted up in everything ; 
and when found he is not to be secured for 7d. an hour. I strongly 
suspect that the generous advertiser is one of the canny race, and 
observe that he applies under cover of someone else. His nom de 
plume of “A, B, rims perhaps, is illustrative of his engineering 
experience ; mine tells me that a good man must be paid for. 

r. Editor, I sadly deplore the state of things fast approaching. 
An experienced engineer, if unfortunate enough to lose his situa- 
tion, when applying for another is exposed to the competition of a 
host of raw youths, whose object often is the sole one of gaining 
experience, the salary desired being nominal. 

ivery advertiser desires a statement of age and salary. Per- 
haps, on the other hand, it may be truly urged that the employer 
himself is exposed to the same competition which exists amongst 
his employés ; but it is deplorable to think that things are now so 
bad that first-class engineers, with good all-round attainments, 
can be picked up for 7d. an hour. 

The moral is very evident, and the advice you gave to an appli- 
cant some time ago, asking which branch he should go in for, ‘‘Go 
in for the branch you have influence in; if you have no influence, 
do not become an engineer,” is the soundest. If, despite warnings 
and signs showing bad prospects, youths will go.in for engineering, 
then they may expect an ultimate reward of 7d, an hour when they 
have reached the top of their ladder. M.I.M.E, 

Plumstead, January 14th. 
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LEGAL INTELLIGENCE. 
HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
January 11th, 1889. 
(Before Mr. JUSTICE KEKEWICH. ) 

THE AUTOMATIC WEIGHING MACHINE COMPANY (LIMITED) @ THE 
COMBINED WEIGHING AND ADVERTISING MACHINE COMPANY 
(LIMITED). 

THIS was an action by the plaintiff company, who are the 
assignees of letters patent (16,433 of 1884) granted to Mr. Percival 
Everett for improvements in weighing machines against the defen- 
dant company, to restrain an alleged infringement of the patent 
and for consequential relief. The validity of the patent was recently 
established in an action—Automatic Weighing Machine Company 
v. Knight—tried before Mr.’ Justice Kekewich, in which judgment 
was delivered on the 13th of December, 1888, and which was 
reported in the Times of the following day. In that action the 
plaintiffs, however, failed to prove infringement. The only ques- 
tion tried in the present action was whether the defendants’ 
machine was an infringement of the plaintiffs’ patent. 

Mr. Aston, Q.C., Mr. RALPH NEVILLE, Q.C., and Mr. GRIFFIN 
were for the plaintiffs; and Mr. Morton DanigL and Mr. Fir- 
MINGER for the defendants. 

Mr. JusticE KEKEWICcH found that the defendants had infringed 
the plaintiffs’ patent, and accordingly granted an injunction as 
claimed, ordered an inquiry as to the damages, and gave the 
plaintiffs the costs on the higher scale. 





THE COMBINED WEIGHING 
(LIMITED) «. 


AND ADVERTISING MACHINE COMPANY 
THE AUTOMATIC WEIGHING MACHINE COMPANY 
(LIMITED). 

This was an action by the defendants in the action above 
reported to restrain the plaintiffs therein from issuing circulars, 
letters, &c., representing that the Combined Weighing and 
Advertising Machine Company were infringing the other com- 
pany’s patents or patent rights, or imitating their patents, or the 
machines for automatic weighing constructed according to the said 
patents, and from threatening purchasers or licencees of the Com- 
bined Weighing and Advertising Company with actions for 
alleged infringement. The fact of infringement having been 
established in the former action between these parties, the present 
action failed, and was dismissed with costs. 

Mr. Morton DanreL and Mr. FIRMINGER were for the plaintiffs ; 
and Mr. Aston, Q.C., Mr. RaLpH NEVILLE, Q.C., and Mr. GRIFFIN 
for the defendants. 








AMERICAN ENGINEERING NEWS. 


Pile protection.—Numerous methods of treating and protecting 
piles have been tried to save them from the ravages of the teredo 
and limnoria, but none have been very successful. The latest 
device is a metal-jacketted pile, the jacket extending from high- 
water mark to a little below the mud. The pile is peeled and 
smoothed, and coated with hot tar and asphalt. The metal jacket 
—of steel, iron, or galvanised iron—is made in two parts, like 
troughs, with flanges. These are put together over the pile, and 
rivetted through the flanges; a single bolt passes through the 
jacket and pile. It is on the Pacific coast that the greatest trouble 
is experienced with worms, and a company has been organised at 
San Francisco to work this new patent. 

A new small-arm.—The Schulhof Arms Manufacturing Company 
has been organised in New York State to manufacture guns, 
cannon, ammunition, &c., principally under the Schulhof patents. 
The Schulhof rifle is a repeater, firing ten shots, and having a 
revolving magazine, with a bolt action. It is claimed to be of 
simple construction, superior to the Lebel rifle—recently adopted 
by the French Government—and is not too heavy for infantry use. 

Refrigerator cars.—The refrigerator cars in which meat is brought 
from western stock yards to eastern markets are 29ft. long inside, 
Sft. 2in. wide inside, and 7ft. 2in from the floor to the cross-beams 
to which the hooks are fastened, above which is a space of 14in. to 
the roof. At each end are galvanised iron tanks filled with a mix- 
ture of pounded ice and coarse salt. The temperature of the cooling 
rooms and the cars is kept as nearly equal as possible, about 30 deg. 
to 36 deg. Between the cooling room and the car shed is the ship- 
ping room where the beef that is to be shipped is weighed, quar- 
tered, and rigidly inspected. When loaded, a car contains about 
thirty carcases, averaging about 650 Ib.; all the hind quarters are 
hung in one end of the car, and the fore quarters in the other. 
The cars are iced the day before shipping, refilled just before load- 
ing, and are iced again every twenty-four hours at regular stations 
on the route. Experiments have proved tbat in this way beef can 
be kept sweet for two or three weeks, and will taste quite as well 
at the end of that time as meat killed and eaten within two or 
three days. When the cars return empty they are side tracked 
at the packing house, and undergo a thorough scrubbing and 
cleaning with boiling water, the hooks are washed and polished, and 
the car is allowed to stand for twenty-four hours with open doors 
before it is again loaded for the eastern market. The amount of 
traffic with the meat trains is something enormous. 

Street tramways in New York.—During the year ending Sep- 
tembet 30th, 1888, the number of passengers on the street railways 
and elevated railways of New York City was 376,913,586, an 
increase of 18,000,000 over the number for 1887. This, at the uni- 
form fare of 5 cents, represents a total revenue of 18,845,679°30 dols. 
There are nineteen ‘‘ city railway ” companies, eighteen of which 
are horse-car surface lines, and the other is the elevated railway 
system, with its four parallel lines. The equipment consists of 
3054 cars and 13,586 horses; the elevated lines have 921 cars and 
291 locomotives, The number of employés is 11,725. The traffic 
of the elevated roads increased 13,000,000. The gross earnings were 
18,461,915 dols., as against 18,150,187 dols. in 1887. The expendi- 
tures on track and improvements amounted to 1,880,083 dols., of 
which 1,466,671 dols, was spent by the Third Avenue Company for 
its cable road on 125th-street and Tenth-avenue. The wages 
amounted to 6,328,189dols. There were twenty-seven persons 
killed and 187 injured ; the greatest number of injuries were on 
the nine miles of the Twenty-third-street line, owing to the use of 
** bobtail” cars, «.¢., short cars without conductors; the driver has 
to attend to the team, watch out for passengers, look to see that 
passengers are on or off the car before starting his car again, and 
has also to give change, the fares being dropped in a fare box. So 
many accidents occurred by persons being emer down and run 
over when the driver was looking behind and could not warn them, 
that the Aldermen passed an ordinance prohibiting the use of 
‘* bobtails” on that line, and there is now a very fine new equip- 
ment. The few other lines using these cars, which are unfit for 
crowded streets, will have to abandon them. 

Railroad tragic in and around New York.—Records of the daily 
railroad traffic show some very surprising figures. From the depéts 
in New York, Brooklyn, and Jersey City, 1672 trains leave every 
twenty-four hours. Between 5.30 and 5.45 p.m., 50 trains leave 
and enter the several termini; while, between 5 and 6 p.m., the 
number is 150, most of them, of course, going out. The Long 
Island Railroad has 577 trains per day during the summer; at the 
Erie Railroad dept in Jersey City, 228 trains arrive and leave ; at 
the Grand Central Depét—the only main line terminus in New 
York City, but used by several lines—the number is 216; and at 
the Jersey City terminus of the Pennsylvania Railroad the number 
is 204. In these trains there are 7000 to 8000 cars daily, and the 
number of people arriving in and leaving the city by rail during 
the year ending in May last is estimated at over 40,000,000. The 
daily average number of passengers is 110,000. When the projected 
Union depét at Boston, Mass., which is to accommodate several 
lines, is built, it is said that there will be 500 trains per day in and 

out, 








Lighting railroad tracks by electricity.—The Philadelphia and 

ing Railroad will erect thirty are lights along one mile of the 

road at Reading, Pa., in order to facilitate the making up of the 

main line and branch trains. Several thousand freight cars are 

handled by the company every night in the yards near the city, 
and several accidents have happened. 

A car annunciator has been adopted on one of the street rail- 
ways at Baltimore, Md. The apparatus consists of a case, in which 
are pli cards or a roll of paper, on which are marked the 
names of cross streets, public buildings, Xc. A stud or projection 
on the side of the rail engages with a hanging lever, which 
operates suitable mechanism, causing the name of the street, Xc., 
to appear at an opening in the case. 

Tron and steel.—The past year was less prosperous than 1887 or 
1886. The total production of pig iron was 6,000,000 tons, and of 
Bessemer steel rails 1,350,000 tons. The production of bar, plate, 
and sheet iron was about the same asin 1sk6, but that of structural 
iron and steel showed an increase. Prices generally declined, 
owing to the reaction in railway work; steel rails fell from 31°50 
dols. per ton in January to 28dols. in December. The total 
importations were about 950,000 tons. 

he United States Navy.—The Navy Department is advertising 
for proposals for the construction by contract of an armoured coast 
defence vessel of about 4000 tons displacement. She will be 250ft. 
long, 59ft. beam, 144ft. mean draught, with a low freeboard. The 
hull will have a double bottom, and be divided into water-tight 
compartments. It will be protected by 16in. of steel armour over 
the vital parts, reduced to bin. and Sin. over the ends. The bow 
is to be strengthened for ramming. The armour deck is 3in. thick 
over the magazines, and 2in. at the ends. The conning tower has 
10in. of armour, and the base of the smokestack 6in. In the for- 
ward barbette will be a l6in. 110-ton breech-loading ritie, and in 
the aft barbettea 12in. 46-ton similar gun. The secondary battery 
will include fifteen rapid firing guns of various calibre. The 
military mast will be used for signalling, and machine guns and an 
electric search light will be ey in the tops. The steel cruiser 
Chicago is not yet completed. Her armament will not be ready 
before February, and she will probably go into commission in 
March. At the test of one of her Qin. breech-loading rifles, a 
250 lb. steel-pointed iron caper: penetrated a 10in. steel 
target, and cut through a solid oak backing. The new gunboat 
Yorktown has been given a trial, and made seventeen knots an 
hour. Ferced draught was used for three hours, and natural draught 
for the remainder of the trip. Proposals for the supply of materials 
for the construction of the Maine and other vessels, and for the 
completion of the double turret monitors, have been advertised for. 








AUSTRALIAN ENGINEERING NOTES. 


November, 1888. 

THE colliers’ dispute at Newcastle has at length been settled, 
both masters and men giving way to make a settlement by a new 
agreement. The pits are now again in full swing. In future all 
disputes will be settled by a referee appointed by the Chief Judge 
in Equity. 

With reference to the recent cable disturbances between Port 
Darwin and Banjoewangie, Sir John Pender has notified that they 
were caused by volcanic disturbances, the last two interruptions 
being due to the extensive alterations the company is making at 
Banjoewangie end. The renewal of the original cable has been 
finished, after inserting 124 knots of new cable. 

Messrs. Hudson Brothers, of Sydney and Newcastle, have re- 
duced their capital from £300,000 to £240,000, being the first firm 
to take advantage of the new Act just in the colony. 

The new Commissioner for New South Wales Railways, in con- 
junction with his two assistants, Messrs. Fehon and Oliver, have 

en on tours of inspection over the various lines in the colony. 
During the short time Mr. Eddy has been here he appears to have 
met with the confidence of the people, and a most decided im- 
provement is noticeable in the alertness of the officials, 

The political influence which was supposed to have been over- 
come, has made itself manifest with regard to the railway manage- 
ment already, and will tend to exemplify the system adopted in 
recent Government transactions. Sir Henry Parkes has given 
notice of a motion he intends to bring before the House that “it 
is expedient to commission a proper qualified person to visit 
America, and Europe, and parts of Asia, to inquire into and obtain 
information upon the construction and management of railways. 
That the duties of such Commissioner should include careful 
inquiries and full reports upon different systems of construction in | 
respect to both permanent way and station accommodation, and 
alse any special arrangements for the convenience of passengers, 
different methods of management, and special objects of railwa 
policy in particular cases, the organisation and discipline of rail- 
way service in different countries, rates of salaries and wages, and 
scales of fares and freight charges; that such Commissioner's 
reports should include any other information of value which can be 
collected or obtained from public documents on the general subject, 
and to be accompanied by books and other publications of perma- 
nent interest; that the salary of such Commissioner should not 
exceed £1500 per annum, with travelling expenses, and that the 
service be limited to two years.” [Information received since this 
letter left Australia states the opposition to the appointment of 
this commissioner has been so great that Sir Henry Parkes has 
decided to abandon the proposal. } | 

The Victorian Railway Board has accepted the tender of Messrs. | 
Robinson Bros., in conjunction with Messrs. Sloss and McCann, for | 
the manufacture and supply within the colony of twenty-five goods 
engines for £76,200; also the tender of Messrs. Wright and 
Edwards was accepted for fifteen passenger engines for £51,225. 

Another successful bore has been achieved on the Kerribree run 
near Bourke, one of the driest districts in New South Wales. At 
a depth of 1073ft. from the surface, a full stream was reached, 
competent judges estimating the water supply at 350,000 gallons 
daily. This discovery has been made rather too late in the season, 
otherwise thousands of sheep which have either perished or been 
killed owing to the drought would have been saved. 








SouTH KENSINGTON AND BETHNAL GREEN MusEUMs.—There 
has been a very marked increase in the number of visitors to the 
South Kensington Museum during the last year, the numbers 
rising from 788,412 in 1887 to 897,225 in 1888. But this increase 
of 108,813 is quite put in the shade by that of 500,582 at the 
Bethnal Green Museum, which in its total of 910,511 for the nd 
year has, as will be seen, distanced the parent institution. is 
great influx of visitors, more than double that of the previous 
year, was, no doubt, in great measure due to the exhibition there 
of ber Majesty’s Jubilee presents, after they had been shown to 
the West-end at St. James’s Palace. But some part of the in- 
crease must be attributed to the fine collection lent by the Hon. 
W. F. B. Massey Mainwaring. The increase in numbers at South 
Kensington was not confined to the main museum, but extended 
to the separate collections—the Science Museum and the Indian 
Museum—which are in the galleries at the west side of Prince’s 
Gate, and which are not open in the evening, as are, on three 
evenings in the weck, the collection in the main building on the 
east of Prince’s Gate and the Bethnal Green Museum. e num- 
bers visiting the science collections increased from 177,465 in 1887, 
to 258,796 in 1888, notwithstanding the fact that the galleries have 
been severed by the new road cut across the Horticultural 
Gardens; while the visitors to the India Museum increased from 
116,574 to 152 911. The numbers of visitofs are taken in all cases 
by turnstiles, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tus week has been almost as important to the iron trade of this 
district as was last week with its quarterly meetings. Ironmasters 
have been very busy looking up orders, which customers fore- 
shadowed at last week’s gatherings. 'This—T'hursday—afternoon 
in Birmingham, offers made last week were successfu 
ina number of instances, and the business previously booked 
received substantial additions. There was a general firmness about 
prices which was very acceptable to sellers, and augurs well for the 
new quarter. Less “bearing” was noticeable amongst buyers 
than often succeeds quarter-day gatherings. Consumers are fairly 
convinced that present prices are in no branch excessive, and are 
likely to be fully maintained, and they are therefore prepared to 
enter the market with an encouraging degree of freedom upon 
present terms. Makers express themselves well satisfied with the 
existing condition of things, and with the attitude which buyers 
occupy. 

The main change which has been announced in prices as the 
result of the quarterly i has been an advance of £1 per ton 
in thin-tinned sheets. This advance is, however, understood to be 
largely conditional upon the character of the arbitrator's award in 
the ironworkers’ wages question now pending. The advance 
makes doubles, charcoal qualities, £26 per ton, and lattens £27 10s. 
Black sheets made by the same firms, for stamping and best work- 
ing-up purposes, are unaltered. The trade doing in this descrip- 
tion of iron is very good at date, and, during the past few yoo 
some makers claim to have established an advance in certain 
descriptions of as much as £2 10s. per ton upon the minimum 
formerly ruling. 

The orders in hand for best thin sheets are so considerable that 
many firms are still a good deal behind mill deliveries, alike on 
home and on ot account. Shipping orders are in hand from 
the Continent, the Colonies, the United States, and other distant 
markets ; and the new quarter promises to develope a capital 
extent of new business. The Kidderminster works of Hatton 
Sons, and Co., which are being restarted, are likely to find excel- 
lent employment. 

Galvanised corrugated sheets have experienced an Association 
advance of 10s, Nominally, this should make quotations for 
24 gauge £13 per ton, delivered Liverpool, since the previous Asso- 
ciation advance left prices at £12 10s., but in actual business, 
£12 10s. is still as much as can be generally obtained. Liverpool 
galvanising firins quote £12 5s. Prices of sheets in felt-lined cases, 
for shipment to Australia, are about £13 10s, to £14 per ton, f.o.b., 
London, for 24 gauge, and £15 to £15 5s, for 26 gauge. F.o.b. 
Live 1 prices are 2s, 9d, to 3s. per ton less, Spelter has got up 
to £19 5s., delivered Birmingham, the result of the re-establishment 
of the International Spelter League, which is an important trade 
item. 

No branch of trade was stronger to-day than that of black sheets 
for galvanising. Makers have abundance of orders, most of them 
up to the end of the quarter, and many firms hold actual specifica- 
tions for six weeks’ delivery forward. The excellent demand 
existing for galvanised sheets keeps the black sheet makers ina 
very prosperous condition as regards the extent of orders arriving, 
and is likely to do so for some time to come. The exports of 
galvanised sheets continue to increase month by month, and 
there is no apprehension that at preseat the increased production 
taking place in black sheets will overstep the demand. Singles are 
quoted £6 15s. to £7 wl ton ; doubles, £7 10s.; lattens, 10s. ; 
28-gauge, £9; and bucket making iron of 28-gauge, about 
£8 12s, 6d. per ton. 

The re-start of the Woodford Ironworks, Soho, until recentl 
the plant of Messrs. Morewood and Uo., is fixed for the first wee 
in March, the intermediate period being necessary for the sale of 
loose stock and the making of necessary alterations. It is under- 
stood that some four persons are concerned in the new proprietary, 
one of them being Mr. Ash, of Messrs, Ash and Lacey, the well- 
known galvanisers. The output of the works, when fully on, will 
be 200 to 250 tons of doubles per week, and something less than 
100 tons for lattens. 


The bar trade persists in remaining exceptionally dull. In no 
department is there so little doing. It is ditticult to find adequate 
explanation of the occasion of this; but the assumption is that 
most probably the lower prices for bars in Lancashire, Wales, and 
the North of England are resulting in the orders going to those 
districts, instead of coming here. The quantity of pigs formerly 
consumed in the bar trade was very large, and a resuscitation of 
this industry would be a most welcome event to the pig makers. 
Prices keep at £7 to £7 10s. for marked sorts, £6 to £6 10s. for 
merchant and £5 10s, easy for common. Hoops continue in 
steady outturn at £6 per ton, and gas and nail strip is unaltered 
at £5 15s., with the Association extras for unusual sizes. 

Pig iron is fully as strong this week as last, and some additional 
good sales were made this afternoon on ‘Change in Birmingham. 
Some native makers are already booked forward to the end of 
April, and do not desire further business at present, Messrs, A. 
Hickman and Sons, of the Springvale furnaces, are understood to 
have contracts on their books for a total of 30,000 tons of pig iron. 

There is no departure this week from quarter-day rates, and 
55s. for best hot-blast pigs, 45s, for good a, and 3os. to 
36s. 3d., nominal, for cinder pigs remain the current quotations. 
Messrs. Bradley’s Capponfield pigs are quoted 46s. 3d. per ton for 
best and 36s, for common forge ; while their Darlaston part-mines 
are 42s. 6d. Derbyshire and Northampton pigs are without 
alteration on late rates. 

The demand for steel rules good, and all the works are Ww F 
Bessemer blooms rule from £4 lds. to £5; Bessemer bars are £0; 
and plating bars, £5 15s, delivered here from the South Wales and 
Sheffield districts — 

The foreign demand at date for the various products of 
Birmingham engineering and metallurgical industry is to some 
extent lessened by the advance in freights. Foreign trade has 
suffered a good deal of late years, however, from the practice of 
consigning speculative shipments to our markets abroad, and the 
influence which temporarily diminishes the volume of export 
business may be also trusted to do something towards removing 
this evil. American purchases continue to decline at a rapid rate, 
but with all parts of Suuth America, the Continent, and the West 
Indies, trade is improving. South Africa is an excellent and 
rapidly developing buyer of mining machinery and tools, and 
from India, Germany, Australia, and the Argentine Republic 
some good orders for general machinery are being placed. Rail- 
way rolling stock continues in good request, and most of the local 
works devoted to this industry are in full operation. In the block, 
chain, and rivet trades the operatives are agitating for advances of 
wages, 

n Tuesday, at a special meeting of the Coventry City Council, 
a resolution giving effect to the report of the Waterworks Com- 
mittee in favour of a new waterworks scheme, was carried by a 
considerable majority. The scheme includes the sinking of a new 
well, and the erection of a pares station at Whitley. The 
committee has consulted with Mr. Hawksley and Mr. Durrance 
upon the scheme. An outlay of £54,827 is estimated to be 
required. 

e commercial and electrical enterprise, which is now pretty 
generally stigmatised as the electric sugar frauds, had been largely 
supported in Birmingham, and the discovery of the exact nature 
of the process of sugar refining by electricity created considerable 
dismay here. It appears from a report of Mr. W. Thompson, 
patent agent, of Liverpool, that at the factory in Brook!yn refined 
sugar was run through granulators. The spectators of its ejection 
from spouts—the only thing open to go or rage assured that 
it had been refined from raw sugar in the|building. The absence 
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of machinery and the presence of all the raw sugar supplied to be 
refined seem to be pretty conclusive evidence against this state- 
ment. The refined sugar was brought into the factory in solid 
lumps by the proprietors of the apocryphal process, concealed in 
bags and described as ‘‘ Machinery.” 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—A very steady tone is being maintained all through 
the iron trade of this district, and although the actual weight of 
buying is much smaller than it was a few weeks back, there is a 
fair business doing. In fact, as regards makers of both pig and 
finished iron, there is quite as much business coming forward as 
they care, or are in a position, to entertain for the present. With 
few exceptions, makers of pig iron in this district are heavily sold 
for the next two or three months, and in some instances are not in 
a position to book further orders except for deliveries commencing 
in the second quarter of the year, whilst they have considerable 
difficulty in meeting the requirements of their customers on 
account of contracts already placed, users of iron being so actively 
employed that they are all taking their full deliveries, which is a 
very unusual circumstance. Finished iron makers have also in 
most cases quite sufficient work on their books to keep them well 
engaged for the next two or three months, and in view of a pro- 
bable further advance in wages, they are very cautious about com- 
mitting themselves to forward engagements. 

The Manchester iron market on Tuesday was well attended, and 
a moderate amount of inquiry was reported, although generally 
the actual business op through was not very large. In pig iron 
prices are firm at fully late rates, the giving way during the week 
in warrants having no appreciable effect upon the market here. 
With Lincolnshire and Derbyshire irons, which are the principal 
competing brands in this district, to a large extent withdrawn 
from competition, local makers have been enabled to advance their 
list rates, and for del very equal to Manchester are now quoting 
41s. 6d. to 42s, 6d., less 24, for forge and foundry qualities, with 
fair sales having been made at these figures. Lincolnshire makers 
have so little iron to offer that their quotations are scarcely more 
than nominal ; recent sales have been on the basis of not more 
than about 41s, to 42s., less 24, delivered here, but quite 6d. per 
ton above these figures is now being asked by the principal firms, 
and this seems to check, as it is perhaps intended to do, further 
offers from buyers, Derbyshire foundry iron, at the quoted prices 
of 44s, 6d. to 45s., less 24, delivered here, is also practically out of 
the market, but neither Lincolnshire or Derbyshire makers show 
Se tosecure business by offering concessions to buyers. 

akers’ prices for Scotch iron offering in this market continue 
tirm at late rates, but Middlesbrough remains rather weak ; in some 
instances, where makers have been taking orders at a little under 
list rates, they are, ae less disposed to accept further business 
on the same terms, but good foundry iron is still to be bought at 
under the average quoted price of 42s, 10d., net cash, delivered 
equal to Manchester. 

The general activity in the steel trade is necessarily giving a 
firmness to hematites, and makers bave been able to get better 
prices upon orders recently placed. There is still, however, a con- 
siderable margin between makers’ quotations and the prices that 
merchants in scme instances are prepared to accept ; 54s. 6d., less 
24, being about the minimum makers’ price for good foundry 
qualities delivered in this district, while merchants here and there 
would sell at 53s, 6d., less 24. 

There are more inquiries stirring for steel boiler-plates, and local 
makers have had no difficulty whatever in booking orders at £8 5s, 
per ton for delivery in the Manchester district. This figure they 
are now less disposed to accept, and are not actually quoting under 
£8 7s. 6d. per ton, which remains the current price for Scotch 
boiler-plates delivered here. 

In the manufactured iron trade, although the quarterly meetings 
have not been followed by any actual advance in prices, a ver: 
strong tone prevails all through, and makers do not care to boo 
orders of any great weight at present rates. There is a fair busi- 
ness coming forward, and for delivery in this district the minimum 
prices quoted by local makers are £5 10s. for bars, £5 15s. for 
hoops, and £7 5s, for sheets, 2s. 6d. above these figures being held 
for in some instances, whilst for good Staffordshire qualities, 
£5 12s. 6d. to £5 15s. are now the average figures for bars, and 
47 10s. for sheets, delivered here. 

The condition of the engineering trades throughout Lancashire 
continues very much the same as last reported ; activity prevails in 
all branches, and there is no scarcity of new work coming forward 
to replace orders as they run out, whilst better prices generally are 
being got upon orders that are now being accepted. The reports 
issued by the various trades unions connected with engineering 
continue of a very favourable character, both as regards the condi- 
tion and prospects of trade and the demand for labour. A general 
briskness, it is stated, is being maintained in all departments of 
engineering, and although a little quietening down is reported in a 
few isolated cases, thisis tooinsignificant to haveany appreciableeffect 
upon the activity prevailing throughout all the important industrial 
centres of the country. One nuvticeable feature in connection with 
the reports issued for the past month is the very slight increase in 
the number of members temporarily thrown on donation benefit 
during the New Year and Christmas holidays. Usually the sus- 
pensions at various works with the close of the year entail a con- 
siderable extra expenditure upon the societies in donation benefit 
to the members temporarily thrown out of employment, but this 
the extra ‘~ * thrown upon the funds from this cause have 

n very slight. For the most part, works have apparently had 
so great a pressure of orders in hand that the anxiety has been to 
curtail the holidays as much as possible, rather than make them 
the opportunity for pangs | a number of workmen for a week 
or so, as is frequently done, and this in itself is a conclusive proof 
of the general activity which has recently come over the engineer- 
ing trades of the country. The returns issued by the Amalgamated 
Society of Engineers show that in the Manchester district the 
number of men on the books in receipt of out-of-work support at 
the end of December was fully sixty per cent. less than at the same 
period of last year, whilst in the Steam Engine Makers’ Society 
there were only one and a-half per cent. of the members 
on donation benefit, as compared with five per cent. last 

ear. In addition to this, where men have been suspended, 
it has only been for very short periods, and the percentage 
of unemployed in both the above societies is now practically the 
same as that returned for the previous month, the average for the 
Amalgamated Society of Engineers being about 34 per cent. and 
the Steam Engine Makers’ Society less than 14 per cent. of the 
total membership. The revival of activity in the engineering 
branches of industry during the past year has also made itself very 
peace A amaeay the improvement which has been brought about in 
the financial condition of the various trades’ organisations. In the 
Amalgamated Society of Engineers, the heavy expenditure which 
had previously been necessary in supporting out-of-work members 
had so reduced the funds that extra contributions were requisite to 
bring up the balance in hand to the amount required according to 
the rules; with the gradually lessening number of ont-of-work 
members during the past twelve months, there has, however, been 
a considerable saving of funds, which has not only enabled the 
society to reduce the extra contributions by 3d. per week, but will, 
it is expected, when the full returns are made out, show a balance 
of about £30,000 upon the year’s working. The Steam Engine 
Makers’ Society, which is a much smaller organisation, expect to be 
able to show a saving of about £3000 during the same period, and 
in the Ironfounders’ Society returns so far made out show a saving 
of fully £10,000 upon the year. 

The adjourned annual genoral meeting of the Manchester 
Association of Engineers was held on Saturday evening last at the 
Grand Hotel, Manchester, Mr. 8. Dixon occupying the chair. The 





cash accounts were submitted, and also an exhaustive report from 
the auditors, Messrs, Rea and Goulty, from which it appeared that 
the past year had been one of the most ar angge og the Association 
had experienced. After a lengthy debate, the rule as to the 
superannuation of members was revised, the amount of income 
allowing a member to be superannuated being reduced by 10s. per 
week, This, and the delivery of the President's inaugural address, 
comprised all the business, 

Mr. Thomas Ashton, secretary of the Lancashire Miners 
Federation, asks me to state that the members, at their last 
conference, passed a resolution heartily approving the action taken 
by the Labour Members of the House of C on the i 
4 * recent debate on the Employers’ Liability —Amendment— 

ill. 

At the special Wigan meeting of the Manchester Geological 
Society held on Friday last, Mr. John Knowles, president, in the 
chair, the matter discussed was as usual of a nature particularly 
relating to mining. On this occasion the question of the use of 
explosives in mines was brought forward in two interesting papers, 
the first very fittingly illustrating the dangers attendant upon the 
use of gunpowder, whilst the second related to the recently intro- 
duced new explosive Roburite, by which it is claimed shots can 
be fired with almost perfect immunity from any igniting flame, 
which hitherto has been the great danger connected with the use 
of ordinary explosives for the above purpose. In the first paper, 
which was read by Mr. J. Grundy, H.M. Inspector of Mines, some 
of the causes which produce premature explosions of gunpowder in 
shot firing were set torth and practically demonstrated by interest- 
ing experiments. Mr. Jas, Hilton, in the second paper, dealing 
with the new powerful explosive Roburite said this was invented 
by Dr. Roth, a German chemist, in 1886, and was first used in this 
country in 1887. It belonged to the class of what were termed 
high explosives, but was without the disadvantage unfortunately 
possessed by some, in the liability to accidentally explode 
whilst under percussion; there was also no fear of Roburite 
becoming dangerous by undergoing chemical, molecular, or 
mechanical changes. Roburite consisted of two component 
parts, each non-explosive initself, but which, when mixed with the 
other, formed a powerful explosive. It was especially reliable on 
account of the perfect safety with which it could be transported or 
stored, neither friction, percussion, nor heat having been known to 
cause it to explode, and a strong detonator was required to bring 
about an explosion. It was practically flameless under pressure, 
the gases evolved in its combustion being of such a character as 
to quench any initial flame there might be. In firing mines, how- 
ever, it should be tamped, so as to confine the gases and give them 
the chance of acting on the initial flame at the moment of ignition, 
the quenching element being chlorine. Hydrochloric acid gas 
was given off on explosion, and this, being incapable of supporting 
combustion, prevented the spreading of the flame. The effect, he 
might add, was very similar to the water envelope in the water 
cartridge, but whilst in Roburite the quenching element was certain 
to be always present, this was not so in the case of the water cart- 
ridge, either through the cartridge leaking’as he had known it do— 
the result being that a large flame came from the shot-hole on the 
shot going off—or through the shot firer wilfully omitting to put 
water on the cartridge at all, which had frequently occurred. 
With regard to the gases evolved by the decomposition of 
Roburite, it appeared from a memorandum by the inventor 
that there were no noxious nitrous fumes caused by its explo- 
sion, Like every other explosive — nay, every other combus- 
tible substance—it must produce a certain amount of carboric 
acid gas, but an investigation had shown that these gases were 
perfectly harmless, thus bearing out the practical experience of all 
those who had been present at explosions of Roburite. After re- 
counting the details of a large number of experiments, and giving 
a list of rules for the use of the explosive, Mr. Hilton observed 
that in the number of Roburite shots he had witnessed either sparks 
or a flash had been seen, on an average, once in a hundred times, 
but in none of these, in his opinion, would an inflammable mixture 
have been ignited, although the margin between danger and safety 
would, under such circumstances, have been only very small. He 
hoped, however, that if anything further could possibly be 
done to prevent sparking, the Roburite Company would do it, and 
thus render the explosive, if used with ordinary care, an absolutely 
safe one. A lengthy dissussion ensued, in which Messrs. W. 8. 
Barrett, C. Cockson Hilton, Herbert Fletcher, C. F. Clark, W. 
Watts, T. D. Grunke, W. Bryham, jun, Hall, and the President, 
joined, the general tenour of the remarks put forward being that 
Roburite was both safe and effectual for mine shot firing, whilst 
there was no danger to the workmen if they exercised ordinary 
care in handling, being careful not to allow any actual contact of 
the material with their bodies. The proceedings were closed by 
the usual complimentary votes to Messrs. Grundy and Hilton 
for their contributions, 

There is a fair business doing in the coal trade, and pits 
generally are kept on about full time. House fire coals are per- 
haps in not quite such good demand as might be expected at this 
time of the year, but supplies are moving away, and there is no 
actual pressure to sell. Steam and forge coals are in good request, 
and there is a fairly active shipping trade doing. For all classes 
of engine fuel an exceedingly brisk demand is maintained, and 
there is a continued scarcity of slack, with the result that prices 
have been advanced about 3d, per ton in most cases, Pit mouth 
quotations now average about 10s. to 10s. 6d. for best coals, 8s. 6d. 
to 9s. seconds, 6s, 6d. to 7s. common house fire coals, 6s. 6d. 
steam and forge coals, 5s, to 5s, 6d. burgy, 4s. 6d. best slack, and 
3s. 6d. common sorts, with good steam coal for =— fetching 
about 8s, to 8s. 3d. per ton, delivered at the Lancashire ports. 

Barrow.—The iron and steel trades are very steady, and the 
latter shows an undoubted disposition to increased briskness. The 
demand for iron is well maintained, but buyers are anxious to 
secure deliveries at the low rates at which hematite warrants are 
now quoted in the market. A brisk inguiry is maintained, 
especially for Bessemer descriptions, which are in large consump- 
tion on the part of steelmakers. The quotation of those makers of 
pig iron who are well sold forward, and in a favourable position as 
to orders generally, is 45s. per ton net, | f.o.b., for Bessemer 
qualities in mixed numbers. Stocks are not larger than they have 
been. Steel is in very brisk demand so far as rails, plates, 
angles, hoops, tin bars, and steel castings are concerned, and 
makers are not able to cope with the requirements of 
buyers. The result is that makers are endeavouring to put 
up prices, but at this they are not very successful, as quo- 
tations show but very slight variation. ils are steady at £4 
for heavy sections, 44 2s, 6d. to £4 15s, for light sections, and 
£6 5s. for colliery sections, net, f.o.b. Plates and angles and other 
shipbuilding material are in full production, and makers are fully 
sold forward, many new orders having rong to be refused 
because makers were not in a position to quote. Prices are as last 
week ; plates at £7 2s. 6d., and angles at £6 7s. 6d. It is evident 
from the great amount of new and heavy machinery coming into 
the yard of the Naval Construction and Armaments Company at 
Barrow, that great expectations are entertained of the future of 
the yard. It is, in fact, being fitted up for the construction of war 
vessels and armaments, New orders for the mercantile marine have 
been placed during the past few weeks, and further important 
contracts are on the fapis. Iron ore is steady at late prices, which 
range from 9s, 6d. to 12s. 6d. per ton, net, at mines. Coal and 
coke steady. 

The discovery of a large vein of salt on Walney Island while a 
syndicate of gentlemen were boring with the hope of discovering 
coal, is an event of considerable importance to Barrow and district. 
This is the third bore-hole which has been put down on Walney 
Island, and indications of salt measures have previously been 
demonstrated, but the bed found in the present instance is 
reported to be of considerable depth. In fact, the full depth of 
the deposit has not yet been fully ascertained. It is proposed, 
however, to go on with the boring operations, not only to prove 
the depth of the vein, but to ascertain what underlies it. The salt 








was first discovered at a depth of 300ft., and it is reported to be 
about 70ft. thick, but no definite data is to hand. If, as it is 
hoped, a good workable brine pit is discovered, its importance to 
Barrow as a shipping port will be very great indeed. It is thought 
by some people that the find of salt is fatal to the prospects of a 
find of coal, but the work of boring is being pushed forward with 
a vigour and enterprise which at any rate merit success, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Sheffield silversmiths, who form a numerous and influential 
body, are at present exercising their minds on the proposed 
repeal of the duty on silver-plate. There is an idea that Mr. 
Goschen may deal with this question in his budget proposals ; 
and the unrest and uncertainty entailed by this apprehen- 
sion is at present practically paralysing business. Shop- 
keepers hold off ordering, lest after they have laid in supplies, 
the 1s. 6d. per ounce should be taken off. Of course no 
Chancellor of the Exchequer would repeal the duty without 
giving drawback, Still, the very idea of the tax coming off is 
sufficient, as one silversmith put it, ‘‘ to strangle the trade.” The 
local newspapers have been interviewing the Sheffield manufac- 
turers on the subject. On Tuesday the Sheffield Telegraph gave 
the opinions of the leading firms—some thirty in pein. i, eir 
feeling was pretty much in favour of leaving things as they are. 
Some were not opposed to the abolition of the silver duty; but in 
any case the manufacturers stipulated for the retention of com 
pulsory hall-marking, as the only guarantee the public had that 
they got real silver. Mr. E. J. Watherston, of London, who 
initiated the discussion, strongly advocated not only a repeal of the 
Plate Duty, but for legislation making the hall mark voluntary 
instead of compulsory. He is also in favour of a modification of 
compulsory hall-marking, so as to enable manufacturers to make 
plate under the English standard (‘925) for export to countries 
where a lower standard is desired. Mr. Watherston’s views are 
stoutly bi 0 by the Sheffield silversmiths, who believe that 
voluntary hall-marking would be about as effective as voluntary 
rates and taxes, and would lead the way to much deception being 
practised upon the public. They do not believe that the abolition 
of the duty would be of any service in increasing our foreign trade, 
while they are certain that the German wares, produced by longer 
hours and lower wages, would flood our markets, 

The South Yorkshire coalowners working the thick seam met at 
Barnsley, on Tuesday, to consider the notices given by the leading 
railway companies to discontinue allowing a rebate of 3d. per ton 
on all coal sent to the ports of Hull and Grimsby for shipment. 
This concession was given to South Yorkshire colliery proprietors 
eighteen months ago, as the result of the new Hull pL Barnsley 
Railway. It bas enabled the owners whose pits are distant from 
the ports to take up contracts which were formerly out of their 
reach. It appears that not only have notices been given that the 
rate will be increased from 2s. 7d. to 2s. 10d. per ton, but one of 
the combining companies has intimated its intention to increase 
the cost of wagon hire. This, of course, will still more serious] 
hamper the South Yorkshire colliery trade in export. The Swedish 
Government contracts are now in the market, and as Yorkshire 
takes a part in that work, the action of the railway com- 
panies comes at an exceptionally awkward time. No increase 
has been made in the rates from the West Yorkshire pits, 
and as these compete vigorously in the coal trade of Hull, the 
South Yorkshire coalowners who are connected with the Hull and 
Barnsley by costly branches are specially aggrieved. The meeting, 
which was largely and influentially attended, passed the following 
resolution :—‘“‘ That this meeting of South Yorkshire coalowners 
protests in the strongest manner against the action of the railway 
companies in withdrawing the rebate of 3d. per ton on coal for 
shipment at Hull and Grimsby which has been allowed for the past 
eighteen months, and has done so much to foster and to increase 
the export of coal from the district. The increase is more to 
be deprecated as no increase of rates has been made to the com- 
petitors of South Yorkshire, either in the western part of the 
county or in Northumberland and Durham. The meeting most 
urgently calls upon the railway companies to reconsider their 
decision, as the South Yorkshire collieries, even with the rebate, 
are placed at a great disadvantage with the competing districts.” 
A further meeting concerning the important portion of the field in 
and around Sheffield and Rotherham, as well as North Derbyshire, 
will be held in a few days. 

The Manchester, Sheffield, and Lincolnshire Company has dis- 
tributed among local houses orders for 8000 tires and 4000 axles. 
The Midland, and Lancashire and Yorkshire Railways have both 
placed orders for a large quantity of wheels and axles, for which 
the tires are being made in thisdistrict. Other railway companies, 
anticipating the rise in prices, have likewise placed considerable 
orders, and consequently the plant is not likely to be idle for 
several months, Messrs. John Brown and Co. are adding another 
new manufacture in the shape of a special kind of tube for marine 
boilers. This > meas is expected to effect a very considerable 
evonomy in fuel. 

The steel, cutlery, silver-plating, and edge tool trades are fully 
employed on orders chiefly for the foreign and colonial markets. 
There is little movement as yet in the home markets. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE was a good attendance at the Cleveland iron market held 
at Middlesbrough on Tuesday last, but little business was done, 
and prices were somewhat easier than last week. For forward 
delivery, and especially on foreign account, inquiries were rather 
numerous, but for prompt supply there was but a poor demand. 
The price named by buyers was 33s. 6d. per ton for No. 3 g.m.b., 
but merchants would not sell at less than 33s. 9d., and makers 
were firm at 34s. The latter figure was the price current on 
Friday last, and 33s. 104d. at the beginning of last week. Makers 
are well supplied with orders for some time to come, and quote 
34s. 3d, to Bis. 6d. for forward delivery. ‘The demand for forge 
iron is brisk, and the price firm at 33s. per ton. 

In warrants but little business is going on at Middlesbrough, 
but at Glasgow the case is quite different. On Friday last ed 
had risen to 33s. 104d., and on Tuesday had fallen to 33s. 6d. 
These fluctuations are believed to be entirely due to speculative 
operations. 

Messrs, Connal and Co.’s Middlesbrough stock of pig iron in- 
creased considerably during the holidays; but last week a reduc- 
tion of 450 tons took place, the quantity held on Monday night 
being 249,612 tons. The stock at Glasgow on the same day was 
1,032,485 tons, 

The January pig iron shipments from Middlesbrough have so far 
been very poor, only 24,342 tons having been exported between the 
Ist and 14th inst. inclusive, 

There is nothing new to report in respect of the finished iron and 
steel trades. Numerous inquiries continue to be received, and a 
fair amount of business is being done at the prices which have ruled 
for some weeks past. 

On Monday afternoon last the Tyne and Wear sbipbuilders held 
a meeting at Sunderland in order to discuss with the workmen’s 
representatives the present position of the wages question. The 
men had claimed an advance of 124 per cent. on piecework, and 3s, 
per week on time wages, At the last meeting, when the matter 
was discussed by representatives of both parties, the employers 
made a definite offer of 5 per cent. advance, but this was not 
accepted by the men. On the present occasion the meeting was 
presided over by Mr. James Laing of Sunderland. The principal 
representatives of the workmen were—Mr. Knight, me | 
of the Boilermakers’ and Iron-shipbuilders’ Association ; Mr. O’Nei 
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pean the Wear members, and Mr. Keith the Tyne members, 
After a lengthy discussion a settlement was amicably arrived at, 
which was as follows, viz.:—‘‘The men to have a 5 per cent. ad- 
vance on piecework, and Is. per week on time wages, to commence 
on the lst February ; and, in addition, a similar advance to take 
effect in the first week of July next.” These concessions will 
together amount to an increase of 10 per cent. on piece work, and 
2s. per week on time wages. eanwhile the shipbuilders 
and operatives connected with the Tees and Hartlepool dis- 
tricts have been in conference together, with a view of settling 
the wa difficulty for themselves. A ballot was taken 
on Monday night last as to whether the five per cent. and Is. a 
week advance, offered by the employers, to commenee on the 16th 
and last till the end of the month, pending a settlement on the 
Tyne and the Wear, should be accepted. The result was a large 
majority against the posal. The following day, when the 
settlement further pai Shen known, another ballot was taken 
as to whether a similar arrangement should be agreed to for the 
southern part of the North-east district. The result is not yet 
known, but the general feeling is that the men will gladly remain 
at work on the same terms as are satisfactory to their comrades on 
the Tyne and Wear. ; 

The Northern members of the Amalgamated Society of Engineers 
have through their officials given notice to their employers for an 
advance of 2s. per week, to take effect the first week in February. 
The notice covers almost all the handicrafts connected with marine 
engineering, viz., patternmakers, fitters, lathe men, blacksmiths, 
coppersmiths, and machine men. In view of the settlement just 
arrived at with the operative shipbuilders, it is thought that the 
employers in the marine engine building trade will find it ee 
sible to resist this demand. Most of them have work in hand to 
last throughout the year, and the prices at which their later con- 
tracts have been taken are very much higher than prevailed a 
year ago. 

The new steel works erected at Port Clarence by Messrs. Bell 
Bros. are also ready to commence operations so far as to make 
ingots ; and, indeed, a trial cast has already been made. But, as 
in the other case, the machinery for dealing with the ingots is con- 
siderably behind-hand. Messrs. Bell Bros. do not intend to adopt 
the usual cogging mill and hot slab shears for reducing their ingots 
into blooms of marketable size and shape. They are adopting the 
hydraulic squeezer system, which has been so successful in making 
forgings at Manchester, Sheffield, and elsewhere. Blooms will be 
made for the general market, and it is expected they will be purchased 
by many of the owners of ironworks who do not care to put down a 
steel melting plant themselves. The situation of the Port Clarence 
works is exceedingly good for carrying on a trade of this kind. 
Blooms can be sent thence to any consumer’s works situated on 
the sea-board on the north-east coast, in full craft-loads, for about 
2s, per ton. The process adopted by Messrs. Bell Bros. is that 
known as the “neutral” process, the hearth of the furnace being 
lined with chrome ore, or other material which is neither distinctly 
acid nor basic. M. Pourcell, formerly of the Terre Noir Works, in 
France, occupies the position of responsible adviser to the firm 
on technical matters c ted with the steel melting plant. 











NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


Tue Glasgow pig iron market was very depressed in the early 
part of this week, with a further decline in the prices of warrants, 
which fell below 41s. a ton. There has since been one or two slight 
upward movements, but the position of the market is decidedly 
weak. The shipments of the past week amounted to 6050 tons, as 
compared with 5686 in the same week of 1888. They embraced 
3965 tons sent coastwise, 750 to the United States, 655 to Australia, 
275 to India, and 90 to Russia. The demand is not sufficient to 
carry away the output, although that is considerably smaller than 
it was a year ago, and so a small quantity of pig iron goes into 
store daily. 

There has been a slight reduction in the prices of makers’ pig 
iron, which are as follows :—Gartsherrie, f.o.b. at Glasgow, B oe 
ton, No. 1, 48s. 6d.; No. 3, 46s. 6d.; Coltness, 50s. 6d. and 7 
Langloan, 49s. 6d. and 46s. 6d.; Summerlee, 50s. 6d. and 46s. 6d.; 
e ~ , 44s, and 42s. 6d.; Clyde, 
46s. 6d. and 44s. 6d.; Monkland, 42s. 6d. and 41s. 6d.; Govan, 
at ——— = and a de: gem — = 6d. and 
46s.; Carron, at Grangemouth, -a b5 oe 
at Ardrossan, 47s. 6d. and 42s. 6d.; Eglinton, 41s. 9d. an 
40s. 9d.; Dalmellington, 43s. and 42s. 

The hematite ore trade is only moderately employed. The 
prices are still high in proportion to what is being obtained for 
hematite pigs, so that smelters are unwilling to pay the current 
rates. The price of Rubio ore delivered in the Clyde is 14s, 1}d. to 
lds. 3d., vod that of Campanil ore 15s. 6d. per ton. Hematite 
warrants have been a little firmer in the Glasgow market this 
week. 

During the past year the imports of this ore into the Clyde 

+ 416244 ao as een. swe with 406,647 tons in the pre- 
ceding year, 293,086 in 1886, and 354,147 tons in 1885. So the 
contracts for 1889 are of less importance than they were last year ; 
but if the steel trades keep active, it is likely that the purchases of 
ore will increase. 

The steel trade is very active in the West of Scotland, and the 
prices of makers are fully maintained, notwithstanding rumours 
to the effect that merchants have been offering to sell at a reduc- 
tion for forward delivery. A breakdown of machinery occurred at 
one of the large Glasgow steel works a few days ago, which has 
caused a serious interruption to the manufacture, but it is expected 
that the damage will soon be repaired. It is reported that the 
basic steel works of Messrs. Merry and Cuninghame, at Glen- 
garnock, which have been stopped for a considerable time, are 
again being put in operation. 

The malleable iron trade is much pressed for delivery of orders, 
and so far it has been found impossible, owing to the activity that 

revails, to give good delivery. This week the price of nail rods 
= been advanced 5s. per ton, and sheets were raised 10s. after 
the advance of 5s. in bars last week. 

The shipments of iron and steel manufactured goods from Glasgow 
in the past week embraced locomotive engines and tenders to the value 
of £14,319, of which £5629 went to Bombay, £4500 to Calcutta, and 
£4200 to Japan; machinery, £25,000, including mill plant worth 
£7126 to Calcutta, a paper mill, £3264, to 2 crane machinery, 
£2180, to New Zealand, a sugar mill, £3180, to Honolulu, ditto, 
£1462, to Jamaica, and a steam launch, £1902, to Bombay ; sewing 
machines, £9200; steel goods, £12,000; and general iron manufac- 
tures, £38,000, including £6430 worth of railway material for 
Calcutta. 

There is a good business in the coal trade, notwithstanding that 
higher freights at Cardiff than can be obtained on the Clyde are 
attracting not a few of our vessels to the Bristol Channel to load 
for the Mediterranean. The past week’s coal shipments segregated 
85,296 tons from Scottish ports, as compared with 59,042 in the 
corresponding week of 1888. Prices are very firm, both for home 
consumption and export. Main coals, f.o.b. at Glasgow, are at 
7s. 3d. to 7s. 4d. per ton; ell, 7s. 6d. to 8s.; splint, 7s. 6d. to 8s.; 
and steam, 8s. to 8s. 6d. Some important contracts for steam coals 
for the Continent are expected to be placed within the next few 
weeks. 

The agitation for increased wages among the colliers is at present 
general all over the mining districts. In many instances con- 
cessions are being made, and if the trade keeps good there is 
little doubt that all the masters will raise the pay of their work- 
men. Ata conference of miners’ delegates in Glasgow on Tuesday 
it was resolved that if an advance of wages be not granted this 
week, the miners be recommended to take four days’ holiday next 
week, 


The colliers in the empioyment of the members of the Lanark- 





shire Coalmasters’ Association have received a further advance of 
5 per cent., which makes a total increase of 174 per cent. in their 
wages since October. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


THE buoyancy in the coal trade continues, and the rur upon best 
steam is as vigorous as ever. Even for ordinary coal the demand 
is well sustained, while house coal is as firm in price, and as much 
sought after as it has been during the last three or four months. 
The latest quotations are as follows:—Best steam coal, 13s. ; 
seconds, 12s.; small steam, 5s. 3d. to 5s. 6d.; Monmouthshire coals 
were in good demand at lls. 6d. to lls. 9d. House coal, 11s. 6d., 
and in some cases 12s, ; small house, 8s., and even higher prices were 

id under ptional ci st At all the ports the export 

‘or foreign and coastwise trade continues . 

It is noticeable how the prosperity in the coal trade infuses 
greater life in allied industries. Coke is in further demand than 
ever, and the drain by ironworkers is so large that increased make 
has been resolved upon. The Cyfarthfa management contemplate 
a greatly increased make, and as the Evance ovens have turned 
out so well, it is probable that the same kind will be erected. The 
present rate of coke is, furnace l5s. 6d., and 17s. 6d. foundry. I 
do not hear that any attention is being paid to by-products, which 
is to be regretted, as an industry might be established, which, in 
the event of coal and coke again falling off in demand, might make 
substantial return. 

As regards pitwood, prices show a decided inclination upwards, 
as not only is the run great upon stocks, but the uncertain weather 
keeps back supplies. Freights were very firm at Cardiff this week. 
Patent fuel is selling well at Swansea and Cardiff. An effort is 
being made to bring in a variety of make for house purposes. 

At the three leading ports, iron ore is doing a brisk trade, and 
buyers are in some cases giving 13s, 9d. It is felt that the best 
Spanish brands are steadily creeping upwards. 

The leading subject of discussion in the steel world this week is 
the announcement made of a new steel ring. It bas been held for 
some time that the limited number of works in this country favoured 
the arrangement of a ring or “‘ trust,” but there has been a diffi- 
culty with the German works up to the present. This, I under- 
stand, has now been ov The f ted works will consist 
of fourteen firms in land—that is, three at Cleveland, four on 
the west coast, two at Sheffield, and five in Wales. Speculation is 
afloat as to the Welsh works. There are six large steel works now 
in the principality, and in Monmouthshire, Cyfarthfa, Dowlais, 
Rhymney, 2 aw mdi Ebbw Vale, and Blaenavon. If only five 
join, then one will be left out in the cold, and may seriously hamper 
the success of the “‘ring.” 

It must be admitted that, even reckoning the late slight im- 

rovement in price of steel rails, there is ample room for more. 

resent prices are £4 12s. only for heavy sections. If this could 
be advanced to the price now paid for light sections, namely, 
£4 17s. 6d to £5 15s. 6d., there would be a margin permitting the 
advance to workmen which is being anticipated. The steel of 
Wales has attained a very good name all around. 

There have been a few rail consignments during the week to 
foreign destinations. I note that one , instead of being 
accompanied with steel sleepers, had the old-fashioned timber. 
I should have stated last week that the successful tenders for the 
blast furnace on the East Moors, Cardiff, were those of Head, 
Wrightson, and Co., of Stockton-on-Tees. It was evidently a 
phonetic error, as I gave the name as ‘‘ Headrington and Co.” 

I have again to record successful coal winning in a district that 
has had its ups and downs in coa! history—Resolven. This is the 
field of operations of the well-known Cardiff and Swansea Coal 
Company. Five years ago the pit was sunk toa depth of 72 yards, 
and some minor work was done. Lately sinking was recommenced 
by Thos. Jenkins and Son, and by the aid of Nobel’s dynamite and 
others such rapid p was made that 521 yards was reached 
= week, and the fine 6ft. seam — —. —_ 2 of ae than 
t) aay Seen, op © armuane Se robability of enterprise in 
smal 1. rs. The ting poh was Mr. W. Thomas, 

e! 

e Ferndale Collieries are still manifesting some little excite- 
ment with regard to wages. At a meeting on Saturday it was 
stated that 24 per cent. has been given to them in advance of the 
scale, but to this there was a deal of dissent. Matters are 








not settled. 
Tin-plates are in a healthy condition. The Swansea Exchange 
this week showed this. Th iling opinion was that all metals 


© pre 
were gathering strength, and that tin-plates were not in the least 
excepted. It was stated that the stock of plates held at the end 
of December was as follows:—Liverpool, 91,933 boxes; Newport, 
92,945 boxes; Swansea, 119,343 boxes; Llanelly, 3520 boxes; 
Bristol, 714 boxes; total stock held, December, 1888, 207,741 boxes, 
against 311,648 the previous year. 

Sales are becoming brisk and prices firm. Latest :—Coke tins, 
13s. to 13s. 3d.; Bessemers, to 13s. 6d.; Siemens to 14s. Ship- 
ments last week from Swansea were 45, boxes, 

Wasters are selling at 6d. to 1s. per box less than primes. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

NOTWITHSTANDING it has been stock-taking time in many 
quarters, the iron trade has been moving pretty briskly, with prices 
eS general rise, while several sorts of manufactured iron 
have y been advanced, and the prices are unusually firm ; 
the expectation of such large orders for the State Railways for the 
current year being a main cause of this buoyancy. In Silesia the 
condition of the iron market continues most satisfactory ; both the 
pe of the blast furnaces and the sales of it are augmenting, 
and the demand for manufactured iron of every sort has, if any- 
thing, improved, and orders are booked for a full output at 
the mills and forges for the whole of the present quarter 
and even beyond, and prices are likely soon to be advanced 
all round M. 3 to 5 p.t., while “age have already been raised 3 
and sheets 5 p.t. In Austria the market is quiet, as is usual at 
this season, heavy snow storms and intense cold, however, in- 
creasing the quietude this year ; still the manufactured iron works 
have orders booked till the summer, and increased dividends are 
in sure prospect from the result of the provisional balance-sheets 
as yet known, so everything looks rosy in that rosiest of cities, 
Vienna, and other great centres. The high price of pig iron and 
fuel has caused a firm tendency on the Be! markets. Bars for 
export are noted f.o.b. Antwerp, 115f. p.t., girders 117°50 to 120, 
and plates 150. An endeavour 1s being e to monopolise the 
girder trade all over Australia, so it is to be hoped some English 
works will be on the qui vive. Luxemburg forge pig is noted 
48°50 to 49f. p.t. 

The Moniteur des Interéts Matériels publishes the following prices 
of steel rails from 1871 to 1887:—In the first-named year it was 
289°70f. p.t.; 1872, 335°43; 1873, 408-08; 1874, 439°80; 1875, 
262°92; 1876, 227°07; 1877, 182°61; 1878, 167°48; 1879, 156:26; 
1880, 149°38 ; 1881, 158°84; 1882, 166-11; 1883, 149°10; 1884, 140; 
1885, 131; 1886, 129°46; 1887, 168. In France the market is quiet, 
the high price of pig. iron making it incumbent on the wrought 
iron makers to advance prices, but they remain as yet for merchant 
bars 130 to 135f. p.t., girders the same figures, and angles, 130. 

Theimpending improvement lately f dowed in the position of 
the iron trade in Rheinland-Westphalia has not = en place, 
but expectations. The mines in the Siegerland are being 
pushed to their utmost capacity, and yet they could easily dispose 
of more than their out-turn, which is contracted for for the 
next three or four months. In Nassau it is the same, and in some 
districts as many as thirty more mines have been reopened and 





again set to work. This makes prices exceedingly firm for a time, 
but has not materially increased them, for roasted steel stone may 
still be bought for M. 13°90 p.t. at mines, red and brown oxides 
going down to 9°70 to 10p.t. High sea-freights is one among 
other causes of this general spurt in the ironmining industry. The 
Moselle or Lorraine ores are in equally request, especially the 
red sort, now noted M. 3-20, yellow being 2°40 to 2°60 p.t. at mines, 
The crude iron trade is remarkably lively all at once, and most 
sorts are eagerly demanded. Spiegeleisen is in very full request, 
both for inland and abroad, and the price of M. 89 p.t. for the 
10 to 12 p.c. grade could easily be maintained. Forge pig is 
briskly sought after by buyers, but the smelters decline 
to contract long ahead, as there is every indication of a rise 
approaching, and what is sold at the moment must be for more 
money, best brands in the Siegerland being quoted not under M. 50, 
and in Westphalia 51 to 52 p.t. Little change has taken place in 
Bessemer and basic sorts, the latter finding satisfactory sale, while 
the former is anestets my not to quite such an extent asa 
time back. The first is noted M. 55 ; the second, 46 p.t., which is 
an advance of M. 1 p,t. on each, put on solely to meet the latest 
increase in the raw materials, as the demand did not warrant it. 
Foundry Pig was raised for the same cause, and stands at present 
at M. 54,58, 61, for the three numbers. The demand for these 
sorts keeps steady and satisfactory. Luxemburg forge is noted 
M. 35°70 i 

The malleable iron branch has made a good start in the New 
Year, and for inland the demand has much improved. Also for 
export there are more ee ed signs at some of the mills, but 
it remains much below the mark. The present prices were not in 
harmony with the advance in pig iron and fuel, so the convention 
has increased the list price of by M. 2.50 p.t., though this will 
be of small avail for this quarter, as buyers and consumers have 
mostly covered themselves over that period. The trade did not 
warrant this rise, but through the advance of the raw materials, 
the profit, reckoned at 10 p.c. by the convention, was reduced, 
hence the rise. In millowners’ circles very a hopes are 
expressed that a good spring demand is approaching, and if it 
were not that outside works keep up a certain competition, and 
that steel now rolled in many sections interfered with sales, there 
is every appearance of these hopes being realised. 

Girders are on order for the coming buildi season already, so 
these mills can keep up their out-turn pretty well, and, as formerly 
stated, the price has been raised M. 3 p.t., so 1254 to 127 is now 
the quotation. Hoops, at last, have been in good, it may even be 
said in very brisk request since are began, so some first-class 
works have announced a rise of M. 3 p.t. on these and small 
sectional sorts. There are indications that the wire rod branch is 
beginning to revive a little, at least prices seem to have touched 
bottom, and attempts are being made to raise the price again to 
such a point that the trade may once again become remunerative, 
and at the moment the former very low offers are being declined 
7 makers, and it might be difficult to make a contract at near the 
old rates. Since the definitive break-up of the combination last 
October, the trade has never looked so healthy as now. America 
has been buying considerable parcels, and a good many offers from 
abroad are under negotiation as to a price to be fixed. 

Plates are still firm in price, but do not pay quite so well as 
before the rise in raw materials, and as buyers and workers-up 
—_ arise they are holding back somewhat, hoping still to be 
able to make long contracts ahead, which the mills are not likely 
to grant ; in the meantime both for home and abroad, for boiler 
and ship-plates, the demand may be called brisk for the time of 
year. e sheet trade has also become a little more active, and 
as all, or nearly all, the old contracts are now worked off, the sales 
syndicate will havea fair field opened up to see what it can do. 
Hitherto dealers, who had large stoc were underselling it. 
The price has been raised M. 5 p.t., as lately mentioned, but this 
was only to cover extra dear raw materials, not by any means 
because of the flourishing state of the business, which has been 
flat a length of time. 

All the constructive shops have orders in plenty for some 
months to come, but some complain of prices not being in pro- 
— to the raw materials, and yet, through competition, not 

ing able to raise the price of the finished accordingly. 
The forged spade and shovel trade is so active that fears are 
expressed of not being able to get the orders worked off for the 
coming season. Russia ap to be the most important 
customer, as it is at this moment for bar iron, in spite of the 
enormous import duties, 

The new list prices per 1000 kilos. at works are :—Good merchant 
bars, M. 127°50 to 130; —_ 135 to 137°50; hoops, 125 to 126; 
iron boiler plates, 170; steel ditto, 150 to 155; thin sheets, 152 to 
157; iron wire rods, 111 to 112; steel ditto, 106 to 107; drawn iron 
or steel wire, 120; steel rails, 120 to 125; light ditto, 110 to 115; 
steel sl rs, 120 to 125; sets of wheels and axles, complete, 315; 
axles, 230; steel tires, 215 to 230, 








LAUNCHES AND TRIAL TRIPS. 


On 10th inst. the trial trip took place of the new s,s. Arbib 
Brothers, built for Messrs. E, and E. Arbib, London, by Messrs. 
C. 8. Swan and Hunter, Wallsend. The dimensions are: 330ft. 
over all by 40ft. by 27ft. moulded, with engines 24in., 39in., 64in., 
with 42in. stroke, by 160 lb. pressure, constructed by Messrs. Thomas 
Richardson and Sons, Hartlepool. The Arbib Brothers is classed 
100 Al at Lloyd’s under =o survey, and has considerable 
strength in addition to Lloyd’s requirements, including complete 
double-bottom iron upper deck sheathed with wood ; is fitted with 
special —— for quick discharge of ca and safety of the 
vessel, including five steam winches with tubular donkey boiler, 
steam steering gear, direct steam windlass, &c., and has been con- 
structed under the superintendence of Mr. James Carey, of London. 
With a cargo of over 4200 d.w., the vessel during trial runs on the 
measured mile, and afterwards, on a run along the = steamed 
an average, we are informed, of 10} knots, which was half a knot 
in exvess of the speed guaranteed, 

The twin-screw steamship Colchester, which Messrs. Earle’s 
Shipbuilding and Engineering Company, of Hull, have recently 
constructed for the Great rn Railway Company’s passenger 
service between Harwich and go was taken on her official 
trial trip on Thursday, January 10th. The vessel left Grimsby 

is at 7 a.m., the engines soon working up to full power. From 
Spurn lightship, the course was set for Flamborough Head, on 
reaching which she was turned round and returned to Spurn, this 
distance—seventy miles—being accomplished at an average speed, 
we are informed, of fifteen knots per hour. The engines worked 
most satisfactorily throughout the day, and were never stopped or 
eased down from the time of starting to her arriving at the middle 
lightship off Grimsby, at 5 p.m., whensome of the visitors were landed 
at that port. The ship then steamed to Hull, and cast anchor there 
at 6.35 p.m., and was taken into the Alexandra Dock at high-water. 
The vessel will very shortly leave Hull for Harwich, where she will be 
handed over to the Great Eastern Bailway Company, and at once 
be placed by them on the Continental service between Harwich and 
Antwerp, and will no doubt be as great a favourite with ngers 
as her sister ship, the Cambridge, and the other vessels built by 
Earle’s Company for that service. 








Scrap MetaL.—The Scrap Metal Company’s present prices are 
as follows:—Old copper, £69 10s.; old brass, £43; old gun metal, 
£54 per ton, net cash, London. Prices have gone in favour of 
buyers, but do not look for any further decline at present, owing 
to the demand. } 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Dec, 31st, 1888, 


Tue year just closing has been a prosperous 
one throughout the country, despite the agita- 
tions due to the fact of its being a Presidential 
year, At the opening of the year manufacturers 
were warned to restrict production, which warn- 
ing they promptly obeyed, with the effect that 
the market is now without accumulations, prices 
firm and strong, with an upward tendency, and 
demand good, Collections are promptly made, 
and the credit system has not been as much 
abused as it generally is. During the t week 
334 failures have occurred, against 246 at same 
time last year. The failures for the year 1888 
aggregate 10,416, against 9740. 

The largest production of coal on record was 
made this year in the anthracite regions, The 
total production foots up 37,577,330 tons. The 
production last year was 33,715,634—an increase 
this year of 3,861,696 tons. All the coal com- 

nies are expending large sums, putting mines 
in readiness for an increased production next 
year ; and it is said that if it was called for, an 
increased production of 45,000,000 tons can be 
put on the market next year, in consequence of 
the repairs and facilities which are now being 
made and added. The bituminous coal interests 
have steadily extended their trade, and have 
made an enormous production. They have made 
arrangements to bold together their bi 
for the coming year, though one company has 
refused to enter, which has caused considerable 
excitement, as it is a very large one. 

Copper, tin, spelter, tin-plates, antimony, and 
lead are all in fair demand at strong prices, 
Numerous inquiries are received for good-sized 
lots to be purchased during the coming year. 

The iron market is in a good position. Buyers 
are not placing many orders at present, giving as 
their reason for not doing so their belief that the 
enormous increase in production which is to take 
place before spring will tumble prices. The 
manufacturers confidently assert that there is 
not the slightest probability of any such thing 
happening, as the demand has kept ne with the 
increased production so far, and will in all proba- 
bility do so, especially as buyers are about bare 
of stocks. There are practically no accumulations 
of iron. Prices are strong and steady, with a 
slightly upward tendency for standard and choice 
brands. Foreign material is in better request. 
Last week 1000 tons of spiegeleisen were taken at 
26°75 dols. Bar iron, skelp iron, shapes and 
plates are all under improving demand. The 
production of ore this year has been enormous, 
and extremely heavy purchases have been made 
from the lake regions for delivery during the 
beginning of the year. The steel rail makers are 
in better heart. The railroad situation is im- 
proving, and a general clearing away of the fog is 
indicated by a promised restoration of freights on 
all lines after Cenggee | Ist, which, if it comes 
through all right, will exercise a very decided 
influence upon the manufacturing and commer- 
cial interests of the country. 

The lumber trade has just closed a remarkably 
prosperous year. The consumption has been 
enormous, and promises to be still heavier in the 
coming year, on account of the myriads of new 
towns springing up in the Far West and South, 
which are quickly populated by thrifty, energetic, 
enterprising people who want houses. Vast tracts 
of rich timber land have been bought for a mere 
— in the South, which will be extensively 
worked during the coming year. The railroads 
of the South are doing much to improve the 
lumber trade of that section, in the my of 
developing the country and making a larger local 
consumption, and also in the way of freights. 

Altogether we congratulate ourselves on the 
year just closing, and hope that the coming year 
may bring equal prosperity, which we have every 
indication that it will. 
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NEW COMPANIES. 
Tue following companies have just been regis- 
tered :— 


Improved Gas and Coke Manufacturing Syndi- 
cate, Limited. 

This syndicate was registered on the 8th inst., 
with a capital of £10,000, in £1 shares, to carry 
on business as gas and general engineers, and to 
acquire and work the patent No. 15,728, dated 
lst December, 1886, for ‘‘An improved method 
of and apparatus for producing or manufacturing 
gas for illuminating or other purposes,” The 
subscribers are :— 


F. Leach, 100, Waterloo-road, printer .. .. .. 
W. J. Haynes, 16, New-street, Covent-garden, 
restaurant keeper .. .. 12 1s ce ee oe 
L. Halsey, 58, St. Martin’s-lane we ae 
G, de Winton, South Norwood.. .. .. .. «. 
J. Evens, 11, Queen Victoria-street, managing 
directorofacompany .. .. .. «. «2 « 
F. Grant, 72, Bishopsgate-street, chartered ac- 
Coumtams § oe oe oe ce ce oe oe te os 
Colonel H. J. Willett, Broadhurst-gardens, West 
eee ae ee ore 
Registered without special articles. 


Shares 


ee 


Indestructible Bearing Metal Company, Limited. 


This company was registered on the 8th inst., 
with a aa of £5000, in £1 shares, to acquire 
the busi of lters carried on by George 
Grant and Thos, Callow, at West Ham, Essex. 
The subscribers are :— 


Shi 
A. J. Bugler, 1, Draper’s-gardens, stockbroker . 
+ 48, Oxford-road, Finsbury Park, 
cler “iT er airy ee | ae 
T. Cullen, Red Post-lane, Forest Gate, metal 
NEES nesters er fghs ee: ne eg). 68 
G. Grant, Kingston-on-Thames, journalist .. .. 
F. Phillips, 31, Mowbray-road, Brondesbury_.. 
E. N. Graham, 88, Claverton-street, 8,W., stock- 


| OR ie are 

H. Leslie Browne, 396, Clapham-road .. 

Directors’ qualification, £300 in capital. Most 

of the regulations of Table A apply. Registered 
0: 


office, Red Post-lane, Romford-road, Forest 
Gate, E, 





at tet 





Madagascar Forests Company, Limited. 


This company was registered on the 8th inst. 
with a ca ital of £75,000, divided into 10,000 
A and Bor deferred shures of £5 each, to 
adopt an agreement of the 24th ult. entered into 
with the parsed Timber Company, Limited, 
for the purchase of the concessiou granted by the 
Queen of Madagascar as to cutting and exporting 
timber from a tract of land situate at Maroan- 
setra, in Mad r, and to carry on the busi- 
ness of a timber trading company. The sub- 
scribers are :— 

Shares. 
F. Peek, 4, Fenchurch-street, merchant .. .. 
J. Proctor, 5, East India-avenue, merchant. .. 
W. Howard, 26, Berners-street, W., cabinet manu- 

[erry a a ee ee eee 
W. Dunn, 95, Bish: te-street, merchant 
A. J. Hill,’ 1, Finsbury-circus, chartered 

Coumtamt 1. ce ce oe co oe ce ve oe 
A. Ransome, 26, The Bolton, South Kensington, 

GEOR ok tn 40. 00. 0s 06 00 00 48 
C. G. Thomas, 26, Billiter-street, shipowner 

The number of directors is not to be less than 
four, nor more than eight; qualification, £500 
in nomiual capital. The first directors are:— 
Thos. Aggs Holywood, Clapham Common; H. M. 
Bom Q.C., 3, Harcourt-buildings, Temple; 
Arthur Miall, 23, St. Swithin’s-lane; David 
Collett Thomas, Billiter-street ; and J. T. Wright, 
11, Queen Victoria-street. The remuneration of 
the board is to be £800 per annum, and such 
further amount as the company in general meet- 
ing may determine. 


ac- 


ee ee ee 


Wigston Foundry Company, Limited. 


This company was registered on the 5th inst., 
with a capital of £15,000, in £10 shares, to acquire 
the business of ironfounders until lately carried 
on by James Smedley, Arthur Ebenezer Smedley, 
and Edwin James Smedley, at South Wigston, 
in the parish of Great Wigston, Leicester, under 
the style or firm of the Wigston Foundry Com- 
pany. The first subscribers are :— 

Shares. 
O. Wright, Great Wigston, Leicester, builder 150 
*J. T. Biggs, Waterloo-street, Leicester, plumber 50 


*T. C. King, 48, Great Martins, Leicester, painter 50 

F. Redfern, 35, Saxe-Coburg-street, Leicester, 
IE, 534's.06 286 9a 63. am 02.4h.00 Te 

Geo. Gibbons, 81, Princess-street, Leicester, 

B rang See a oe ee ee eee ee 

*Peter Kerslake, J.P., Seddon, Great Wigston, 
SE. 6a. 46. ..06- se. 06, 06.) s0..00,.0¢. 

A. B. Partridge, Knighton, Leicester, merchant 10 


The first directors are the subscribers denoted 
by an asterisk. The sharehelders in general 
meeting will determine remuneration. 





Whatcoat Brothers and Company, Limited. 


This company was registered on the 3rd inst. 
with a capital of £250,000, divided into 10, 
ordinary shares of £10 each, and fifteen prefer- 
ence shares of £10 each, carrying a preferential 
dividend not exceeding 74 per cent. per annum, 
to acquire concessions and any rights, property, 
or privileges from any Government, or from any 
company, corporation, or person; to work and 
manage railways, tramways, and other public 
works and undertakings; and to take contracts 
from corporations or persons. The first sub- 
scribers are :— 


Shares. 
R. Ullmer, Crown-buildings, Old Broad-street .. 1 
J. A. Hilliard, 75, Cornhill, E.C., solicitor .. .. 1 
B. Nash, Crown-buildings, Old Broad-street, 
B.C.,acoountamé.. .. .. 2 os cc cc on 1 
M. Smith, Devonshire-street, Bishopsgate, E.C., 
a eee eee oe ee ee 1 
E. M. Baker, Crown-buildings, Old Broad-street, 
DAM <5 sa 69  a¢. we BK “Wh 06 00 1 
E. Archibald Ley, 13, Devonshire-street, Bishops- 
a a eee eee 1 
R Mares, Long-lane, Church End, Finchley, N. 1 
The management of the company is vested in 
aio directors, the first bei William 
enry Whatcoat and John Henry atcoat ; 
qualification, 500 shares, The remuneration will 
be fixed by the company in general meeting. 
Registered office, Crown-buildings, Old B - 
street. Mr. R. Ullmer, secretary. 





Leeds Ice and Ss Storage Company, 
imi 
This company was registered on the 8th inst., 
with a capital of £4000, in £5 shares, to carry on 
business as ice manufacturers and refrigerators, 
at premises situate at the Bank, Leeds. The sub- 
scribers are :— 








Shares. 
*H. Thom , Luddenden, engineer .. - 682 
*Arthur P Luddenden, corn miller 5 
*F. W. Thompson, Luddenden, corn miller.. 5 
Y. Horsfall, Hebden Bridge, cotton spinner 2 
Mrs. Horsfall, Hebden Bridge .. .. .. 2 
Alf. Thompson, I.uddenden, corn miller 2 
Mrs, Th Luddend 4 » 2 


The subscribers denoted by an asterisk are the 
first directors, 





Newcastle-upon-Tyne Electric Supply Company, 
imited. 


This company was registered on the 8th inst., 
with a capital of £50,000, in £5 shares, to supply 
electricity for lighting and other purposes in 
Newcastle-on-Tyne, and elsewhere in the counties 
of Northumberland and Durham. The subscribers 
are:— 

Shares. 
J. M. Gibson, Newcastle-on-T. 
F. R. Goddard, Newcastle-on-Tyne, accountant : 
A. W. Heaviside, Newcastle-on-Tyne, electrical 
engineer aie: ile eel lS. 4%, su caart ee 
M. L, Lambert, Newcastle-on-Tyne, coalowner .. 
R. Lord, Newcastle-on-Tyne, insurance inspector 
J. Price, Newcastle-on-Tyne, engineer .. .. .. 
R. 8. Watson, Newcastle-on-Tyne, solicitor... 


The number of directors is not to be less than 
three, nor more than nine; the subscribers are to 
appoint the first; qualification, £100 in shares or 
stock. The company in general meeting will 
determine remuneration. 


e, solicitor .. 


be tt tt ttt 





Ormerod Brothers, Limited. 

This com was registered on the 5th inst. 
with a capitel of £80,000, in £10 shares, to 
acquire the mill known as the Prince of Wales 
Mil, and the land and outbuildings adjoining 





thereto, together with appurtenances a 
tively situate at Rastrick, in the parish of Halifax, 
in the West Riding of York; to hase the 
Alexandra Mill at Brighouse, in the parish of 


Halifax. The first subscribers are :— 
Shares. 
*C. J. Ormerod, Rastrick, silk spinner... .. . 1 
*H. Ormerod, jun., Rastrick, spinner .. 1 
H. Ormerod. sen., Rastric << 20. wh” we 2 
Miss Susan Ormerod, Rastrick 1 
Miss Mary Ormerod, Rastrick 1 
3 erod, Rastrick, silk spinner .. 1 
Chas, Ormerod, Rastrick, silk spinner .. 1 


The first two subscribers are appointed 
directors, 








THE Executive COMMITTEE for the reception 
of the British Association on their visit to Bath 
last summer met a few days ago, when it was 
announced that, after ying all expenses, there 
remained a surplus of £950. No wonder that 
many of the visitors on es of the meagre- 
ness in many matters relating to their reception 
and convenience during their stay. 


South KENSINGTON MusEvuM.—Visitors during 
the week ending January 12th, 1889:—On Mon- 
day Tuesday, and Saturday, free, from 10 a.m. 
to 10 p.m.: Museum, 6192; mercantile marine, 
Indian section, and other collections, 2874. On 
Wednesday, Thursday, and Friday, admission 
6d. from 10 a.m. to 4 p.m.: Museum, 835; 
mercantile marine, Indian section, and other 
collections, free, . Total, 12,586. Average 
of corresponding week in former years, 16,110. 
Total from the opening of the Museum, 
27,073,110. 

LIVERPOOL ENGINEERING SociETy.—The sixth 
ordinary meeting of the present session of the 
Liverpool Engineering Society was held on 
January 9th, at the Royal Institution, Col- 

uitt-street, the chair being occupied by Mr. 
Charles H. Darbishire, Assoc. M. Inst. C.E., the 
president. The routine business having been 
transacted, Mr. A. W. Brightmore, M.Sc., read 
a paper on the ‘Application of Atmospheric 
Air to Produce Motive Power.” After giving 
a short account of the thermodynamics of 
gases, Mr. Brightmore showed that the effi- 
ciency of a steam engine was limited by a loss 
of temperature between the gases in the furnace 
and the water in the boiler. Some hot-air 
engines were open to the same objection; and 
others that had not this defect lost efficiency 
by insufficient expansion. In the gas engine— 
a species of air engine, the working substance 
being air, to which heat was applied in the most 
direct by the combustion of the gases 
—the amount of expansion obtained was 
greater than the air engines. The gas engine, 
therefore, worked between wider limits of tem- 
perature, and was consequently more efficient 
than either the steam engine or the hot-air 
engine. A brief discussion ensued, and the 
thanks of the meeting were given to Mr. Bright- 
more for his vaulable paper. 


Tue BomBay MunIc!PaL BuILDINGs.—‘‘ Among 
the New Year’s honours,” says an Indian contem- 
porary, ‘‘gazetted last week, we were glad to 
notice the name of the talented architect to whose 
genius the city of Bombay owes some of its finest 
public buildings. The conferring of a Companion- 
ship of the Order of the Indian Empire on Mr. 
F. W. Stevens may, we hope, be taken as an 
indication that the Simla authorities are disposed 
to withdraw their harsh refusal to permit that 
gentleman to receive the honorarium which the 
directors of the G.I.P. Railway voted to him on 
the completion of their magnificent terminus in 
the Western capital. The Indian press, quite 
unanimously, we believe, has condemned the 
action of the Supreme Government in this matter, 
and everyone acquainted with the facts must do 
the same. Their excuse was that Mr. Stevens 
had been fully rewarded by the truly handsome 
salary he received! If that is true, why has this 
honour now been conferred upon him? But, as 
we have said, we accept Mr. Stevens’s appearauce 
among the new C.I.E.’s as a sign of repentance on 
the part of Simla, and as a promise of full justice.” 
Mr. Stevens, now residing at Bath, is about to 
return to Bombay with the plans of the new 
Municipal offices there. His designs for these 
buildings have been selected, and he has very 
rightly been engaged to superintend their con- 
struction. 





THE Roya Statistica, SociETy.—On Tuesday 
night a paper was read before this Society by 
Mr. J. S. Jeans ‘“‘On the Amount and Incidence 
of Imperial Taxation in Different Countries.” Mr. 
Jeans described in very general terms the sources 
of revenue of most of the countries of the world, 
and gave figures showing the great increase 
during the last twenty years in the amounts 
levied by taxation from their peoples. He 
pointed out that this increase was mainly due to 
increased expenditure for war purposes, and said : 
—‘*The present annual expenditure in Europe 
for war purposes, including armies, navies, and 
interest on war debt, is over 350 millions per 
annum. Thirty years oe» the same expenditure 
was not more than 110 millions annually. Nothing 
can justify such an utter waste of resources, 
What is there to show for it? No single nation 
is one whit the happier, the better, or the more 
secure. We have at this moment nearly four 
millions of men under arms in Europe. Add 
what these men ought to earn as producers— 
taking the moderate average of £20 per man per 
annum, or about 80 millions sterling in all—to 
the war expenditure already stated, and we have 
a total waste of 430 millions per annum.” It is 
not, however, all waste, as Mr. Jeans would have 
us believe, The money paid for a man-of-war or 
for guns is largely paid for labour, and in so far is 
not waste; but it may be admitted that unex- 
plainably higher prices are paid for these war 
matérielle than for any similar amount of work, 
and the product of the expenditure has no value 
except for the employment it has given. It 
would be difficult to find other employment for 
those engaged in one way or another in the 
duction of military requirements, but it would 
aero ever remain a much more difficult thing 

find work for the hundreds of thousands 
who will not and cannot work as anything 
but units under the forcible discipline of an 
army. 





THE PATENT JOURNAL. 
Condensed from the ——- the Commissioners of 


Application for Letters Patent. 
*,* When patents have been ‘‘ communicated” the 
name and of the communicating party are 
printed in italics. 


7th January, 1889. 


252. Boots, D. Salomon, Northampton. 

258. Winp Enotnes, T. and W. Adair, Down. 

254. Corset, J. Cottew, Newcastle-on-Tyne. 

255. Extracts of Tza, G. Christopher and R. W. Left- 
wich, London. 

256. Treatine Orgs, L. P. H. J. Mauclaire, London. 

257. Divipine Dovoeu, J. M. Ralston, Hitchin. 

258. Picture Rixos, B. E. Smith, Birmingham. 

259. Raising the Pie of Fasrics, E. J. King, London, 


. Craig, Yorkshire. 

260. Loom Enaines, E. Bottomley, J. J. Grimshaw, I. 
Brook, and D. Grimshaw, ord. 

261. Cane Cuairs, W. J. Barker, Nottingham. 

262. Spring Makino Macuines, G. von Susskind, 


Germany. 
268. Sprinc WHEEL-GuARD, J. Searson, Templemore. 
264, STEREOTYPE PLaTEs, A. Sauvée, London. 
265. , J. E., R. H., and T. 8. Elgood, London. 
266. Ear Suprort for ‘TELEPHonss, &c., T. Boothby, 


on. 

267. Screw Botts, J. and F. W. Day, London. 

«> Se Locomotive Enoines, R. H. Lapage, 

269. Carriage Lamps, H. Rogers, W. Howes, W. 
Burley, and W. Howes, London. 

270. Apparatus for ConveyiInc SMALL Parcets, H. H. 
Lake. -(G. B. Kelly and W. A. Webber, United States.) 

271. an Aprapinc WuHeEeEts, W. H. Taggart, 


on. 

272. Teapots, F. W. Jones, London. 

273. Gas Lamp, R. Barkowski, London. 

274. Locomotion, W. J. Munden, London. 

275. Cigar Currers, 8. O. les, London. 

276. DyNaMo-ELECTRIC SIGNALLING APPaRaTus, C. 
Grant, Glasgow. 

277. Gas Burners, J. E. Woodard, London. 

. Licntninc Conpuctoxs, G. Wehr, London. 

Waist Betts, G. McDonald, London. 

. VENTILATION, D. W: son, London. 

. Sponcz Batus, C. W. Formby, London. 

. Connuits for ELectric Mans, F. Coates, London. 

283. Diaporacm Dies, J. H. Mitchell, London. 

. Sopium, A. B. London. 

. HorsesHoes, T. Johnson, London. 

. CuTtinc Paper, A. E. and R. J. Edwards, 

London. 

287. Navicatinc Air, G. L. Outram, London. 

288. Cartripces, T. Nordenfelt, London. 

289. Loapinc Vesseis, W. Shapton, London. 

290. Expansion Gear for Steam Encings, J. Trill, 
London. 

291. Suprtyixc O11 to Wick Burners, A. J. Eli, 
London. 

292, Evectric ALARM THERMOMETERS, P. F. Luck, 
London, 


8th January, 1888. 
293. ABSORPTION of Gases, F. Carlisle and C. E. Hoff- 
London. 


a, 01 

294. CLamPiInc OpeRaTinG Hanpies, W. Lyman, 
London. 

295. Tuses, H. J. Medbury, Glasgow. 

296. ATMOSPHERIC Gas BuRNERs, A. B. Houghton, 
Birmingham. 

297. — Boxes, A. Vickers and R. Clegg, Long- 


298. Hot Arr Enoines, H. Robinson, Manchester. 

299. MusicaL Trumpets, W. Brierley.—{J. Schanner, 
Germany. 

300. Carkyine Rves, J.S and J. O. Whitaker, Man- 
chester. 

301. Proucus, R. Bawden, South Molton. 

$02. Saarr Bearers, T. Ackroyd, Keighley. 

303. Gas-BuRNING Lamps, O. H. Gebauer, Berlin. 

ba — Sasu Fasteners, J. L. Sutcliffe, South 


305. Strrrop LeatueER, T. Bushell, London. 

306. ORNAMENTING MeTAL ARTICLES, W. H., W. H., and 
B. H. Jones, Wolverhampton. 

307. Lappers, J. H. Heathiman, London. 

308. SusstituTe for Paster of Panis, J. and T. Hill, 
Fenton. 

309. ScarF Pin, P. Whitten, Gloucester. 

810. Device for Securine Combustion, J. Livingstone, 


$11. Rarr Seats, A. H. Williams, London. 

$12. SwEEPiNe Roaps, H. Whiley, Manchester. 

313. SELF-RIGHTING APPARATUS, 8. Tate, Durham.’ 

314. ARMOUR-PLATES, S. Pope and J. Duce, London. 

315. ExTEnsion Stanparps for Lamrs, F. A. Powell, 
Birmingham. 

316. Furnaces, J. Davies, Manchester. 

317. Watcu Bars, M. Willcox, Birmingham. 

318. Burrons, E. Rothholz, London. 

319. Cnaroine, &c., Storace Batrerizs, W. P. 
Kook ogey, Lendon. 

320. Preparinc Sotution Compounps for GALVANIC 
Batrerizs, W. P. Kookogey, London. 

$21. Rock Dritxs, G. Lawson, Glasgow. 

322. Gas Furnacrs, W. Key, Glasgow. 

823. Governors for Steam Enaines, D. P. Davis, 
London. 

324, = Key Leve.urne Pins, W. A. Church, 

mdon. 

325. Lusricators, T. Saunders, London. 

326. Grinpino MILL Bit1s, H. T. Poate, London. 

327. Compitine Statistics, H. Hollerith, London. 

328. Treatment of Cocoa, G. C. Dymond.—(P. 
Lechler, Germany.) 

829. F1IRE-LIGHTERS, T. Wrench, Liverpool. 

830. Pararrin, &c., Lamps, J. Liverpool. 

831. Scarves or Necxtres, J. G. Manchester. 

332. InsecTine SyRINGE, B. Koppel, London. 

333. TMENT Of SEA-waTER, J. A. Wanklyn, 
London. 

884. Hanpies of UmBretias, D. Elkan and J. H. 
Bayzand, London. 

835 — Borrtep Wines, H. E. N. Mason, 


on. 

886. Box Piss, E. Britton, Birmingham. 

337. Buorrixe Paper, A. E, Osborne and I. C. Tomp- 
kins, London. 

338. TRANSPARENT Gass Paintinc, W. Michaelson, 


on. 
339. Manuracture of Steet, R. A. Hadfield, Lon- 


don. 
840. Gun Sicuts, J. 8. Blakman, London. 
341. Dish Covers, H. R. Leach, London. 
842. RecuLaTion of DyNAMo-ELECTRIC Macutngs, W. 
on bem i ae. 

TARY icines, H. E. Newton.—(J. Thorne, 

United States.) 7 ie 2 
344. Steam Borers, H. Gourlay, London. 
345. Prospectina Macuine, C. N. B. Wetzlar, London. 
846, Stopper for Botries, H. Bezer, London. 
347. Licutine Fires, G. E. Morrison, London. 
848. Sicnat Liocuts for Vesseis, J. W. Coulston, 


mdon. 

349. Stoprinc Leaks in Surps, O. Imray. 4 i 

gst titel States.) ne ee 
. Tintine Fasri W. Mather.—(V. G. 

ste Staten)» cs, ther. —(V. G. Bloede, 
- CoLouRING Fasrics, W. Ma‘ » . G. Bloede, 
United States.) , wok getieniiereie 

352. CoLouriNe Fasrics, W. Mather.—(V. G. Bloede, 
United States. 

858. Tintinc Fasrics, W. Mather.—(V. G. Bloede, 
United States. 

854. WALt Hanornas, 8. Fisher, London. 

855. Workine Srovg, F. Trier, London. 

356. Lasts for SHozs, J. M. §; =~ Logue 

857, Frre-arms, W. R. Miller, Lon ms 
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$58. TreATMENT of Fractures, L. Warnots, London. 

359. Extraction of ALUMINIUM from CRYOLITE, C. Netto, 
London. 

360. Sewine Macuines, J. 8. Wallace, London. 

361. Wextpinc Meraus, H. H. Lake.—(&. Thomson, 
United States.) 

362. We.pine Metaits, H. H. Lake.—(E. Thomson, 
United States.) 

363. Putpgp Paper Stock, W. H. Cook, London. 

364. Steam Borzers, J. Anthony and J. Anthony, jun., 
London. 

365. Ruxine Lives, W. A. Shaw, topten. 

366. Brace.ets, W. Wingrove, London. 

367. ao Diss, H. Birkbeck... Schroder, Den- 
mari 

368. Fotprinc Lapper, H. T. Seen London. 

369. _ Se a M. C. and T. J. Denne, Lon- 


370. ‘Wes Cuatns, H. Rongier, London. 
371. Jacks, J. M. Smith, London. 
872. Looks, J. A. Rowse, cancion. 
873. CLEANERS for Sates, &c., N. Jensen, London. 
874. Sueer Propucts from CeReas, J. F. Gent, 
London. 
375. Evecrric Giow Lamps, A. Bernstein. London. 
376. Carome Morpantinc Susstances, W. L. Wise.— 
(M. von Gallois, Germany.) 
77. Riverrine Metac Piartss, H. H. Lake.—(E. Thom- 
son, United States.) 


9th January, 1889. 


-~ 8. Ticket Fastener, E. G. Rough, London. 
879. PLasTeRtnc Macuines, W. E. tg Aldershot. 

380. Watsks or Mixers, W. Wad ee. 

381. Parinrep Fruxcep aan’ J. E. low and 
8S. Brentnall, Manchester. 

382. Barytes, M. Williams, Liverpool. 

383. Crcte Brakes, H. T. Bassett, Wolverhampton. 

384. Removine Imporities from Warer, R. W. B. 
a es O'Brien and S. J. Weaver, United 
States 

385. Preventine Coitisions, J. A. Wilson and F. M. 
Young, Dundee. 

336. Conveyance, I. Morris, Bloxwich. 

387. Gas Economiser, J. D. Hall, Liverpool. 

388. SoLuBLE Cotourinc Matters, W. G. Thompson 
and A. Ree, Middleton. 

389. Covers for Cooxinc Urensits, C. 8. Guest, 
Bristol. 

390. ApverTisinc Toy Raitway, H. C. Saunders, 
Beckenham. 

891. Granp Mera Packie, G. Aylwin, Brighton. 

392. Sey or Ronninc Boarp of Looms, J. T. Thornton, 
Huddersfield. 

393. a ADVERTISEMENTS, &c., J. Littler, 


394. oe for Tennis Racquets, W. Hawcridge, 
Bradford. 

395. Hanpte for Tennis Racquets, W. Hawcridge, 
Bradford. 


396. Cases for ELecrro-piate, &c , J. and A. Spiers, 
Birmingham. 
7 Sanitary Paper, R. Hannan and W. Paterson, 
iw. 


398. Tea-pots, J. D. Fawcett, Sheffield. 
399. haa Pen or Pencit Hoxiper, L. Wacks, 


== as: Tanks, Cisterns, Trovucus, &c., R. C. Jay, 

ndon. 

401. Caimney Cow s, C. F. Elliott, London. 

402. Lamps, W. H. Bulpitt, Birmingham. 

403. Preventinc Down-pravucats, E. Pignot and F. 
Durand, London. 

a for Beam Trawine, &c., F. Comyn, Edin- 

405. , Force Pumps, J. F. L. Crosland, 
Manchester. 

406. Tornine Leaves of Books, W. L. Shepard and A. 

. Pritchard, London. 

407. ALanm for Rariway Trains, A. Mayor and J. 
Horsfield, Manchester. 

408. Lamps for Borninc Miverar O11s, B. P. Stock- 
man, London. 

409. Maxine Bricks, N. Procter, A. Middleton, C. E. 
Fraser, and H. M. Carter, London. 

410. ConsTRUCTION of CaNats, &c., A. and W. Pickard, 


mdon. 
411. AppLiances for Licutivc Fires, J. S. Chapman, 


on. 

412. Sewerace, U. A. Smith, London. 

413. Sewerace, U. A. Smith, London. 

414. CoLLaPsiBLe Bucket, T. Bowley. Ta H. Southcott 
and 0. P. Payne, South “dustralia.) 

415. BLeacuine Fire, A. G. Salamon, London. 

416. RerriGERATOR Cars, A. J. Boul it. —(M. Friend, 
United States ) 

417. a and Socks, F, Ellis and J. G. Clewes, 

ndon. 

418. REFLecTING Microscorges, G. v. Dymond.—{7. 
Simon, France.) 

419. Boots, W. Sanders, Liverpool. 

420. Ovens, R. Scott, Liverpool. 

421. WasHING and CLEANING Crorues, W. H. Holland, 
Liverpool. 

422. Postat Exvevores, J. O. O’Brien._(M. Fuld, 
France.) 

423. CenTRetInc Axes, Suarts, &c., J. Fletcher, 


mdon. 

424. Repeatinc Mecuanism for TiMeKEEPERS, C. 
Ruhnke, London. 

425. APPLYING Mirrors to Sticks, L. Lee, Kilburn. 

426. Force Pomps, J. Jackson, London. 

427. Coupties, W. Pilkington, C. T. Bishop, and A. 
Brownsword, London. 

428. CIGARETTE Maxine Macarne, H. F. M. Lemaire, 
London. 

429. Spores, D. Turner, London. 

430. Burns, A. Smith, London. 

431. Propucixc Pxates for Emsossine, A. Michaud, 


mdon. 
a ~ for Tomer, &c., Paper, A. Breard, 


mdon. 

433. Device for DisPLaYING ADVERTISEMENTS, A. Vel- 
luet, London. 

434. Dry Gatvanic Cetts, C. H. Mehner, London. 

435. DyNamo-ELectRic Macuines, J. H. Holmes, 
Newcastle-on-Tyne. 

436. Courtine Link, &c.,8. Pitt.—(R. McLeod, New 
Zealand.) 

437. Cass, K. F. Maclachlan, London. 

438. Optarsinc Fresh WATER for Drinkrixe, J. Kir- 
kaldy, London. 

439. Driv inc Cuarns, G. D. Leechman, London. 

440. Suspenpinc Lamps and the like, H. Seifert, 

rlin, 
10th January, 1889. 

441. Startinec Gas, &c., Encines, J. M. C. Paton, 
Manchester. 

442. Dravcut Exciuper, J. Robertshaw, Man- 
chester. 

443. TriccER Action for Fire-ars, &c., J. Rippin, 
Holbeach. 

444, Enve.ores, T. Bennett, Hertfordshire. 

445. MoustacHe Tratner, C. Schaub, Manchester. 

446. StraicutTeninc Wire, D. Smith, jun., Wolver- 


hampton. 
7. Seer for Twistinc Cotton, W. Ashworth, 


448. Breap, D. E. Thompson. Glasgow. 

449. VELOCIPEDES, v. T. ee London. 

450. Sewrve Macuryes, H. A. O idershaw, Leicester. 

451. Horsgesnog, W. Blake, Teddington. 

451. Sienaitne on Steamsuips, J. L. Roe-Browne and 
J. Green, Rh 

453. Ho_pine Ree for Biinps, &c., E. R. Wethered, 

oolwich. 
a — Tuma es, G. E. Fritche and J. Ferguson, 


= — E. Hollingworth.—(W. Mattie, United 

ALES, 

456. SHurries for Weavina, 8. Crossley and J. Harvey, 
aX. 





457. Macnines for Beatinc Carpets, G. W. Yapp, 
Manchester. 

458. — and Iron Tuses, W. Gaskill and C. G. Till, 

mdon. 

459. MeraLiic INDESTRUCTIBLE LaBeLs, A. Chandler, 
Kingskersw 

460. MiTREING and Crampinc Moutpincs, A. John- 
ston ing. 

461. Sprxsinc Sick, &c., W. and A. Walker and I. 
Charnock, Halifax. 

462. Errective MertxHop of Apvertisine, T. Summers, 
Sunderland. 

463. Bauu Vatve, M. Syer, London. 

464, SHurriecocks, C. Howcroft, Leeds. 

465. Suapes for Lamps, J. Stembridge and A. J. 
Pringle, London. 

466. Licutine Gas, J. F. Duke, A. B. Briggs, and R. 
Macpherson, London. 

467. Prevention of rene G. A. Newton, per J. 

illiams, Live 

468. Driving GEAR "for Vevocirepes, J. Cottrell, 
London. 

469 Warmine and Ventitatinc Caurcues, G. Fry, 
London. 

470. ADVERTISING on Postat Wraprers, J. King, 
Hendon. 

ai Om Spray Burners for Licutine, &c., G. Rose, 


Ww. 

472. Dovuste Woven Vetvet, H. Miillers and A. 
Spindler, Manchester. 

473. Facititatine Startine of Venicies, C. F. A. 

d ndon. 

474. Sevr-actinc ExtincuisHers for Canpies, C. F. 
A. Roell, London. 

475. Communicators between Passencers and GUARDS, 
W. J. Mellor and G. Paterson, London. 

476. Recisterine Instruments, D. Lane, London, 

477. Maxine Zinc ~— Harp Specter, &c., A. G. 
Greenway, Live 
478. Licence: gg for the Micadies of Pumps, J. Kirkman, 


verpoo 

479. Doustinc Frames, J. 8. Huddart and E. Critch- 
ley, London. 

480. DispLayinc the Suave of Garments, T. Gare, 


Stockpo. 

481. Stanps for Hotpine Music, &c., J. Wheeldon, 
Stockport. 

482. Sarery Fasteners for Doors, J. Tollerton and J. 
Darnley, London. 

483. Propucine Licut from Hyprocarson O11s, E. E. 
de Facien, London. 

484. Packie Device for PHotocrarus, E. A. Hamil- 
ton, London. 

485. Execrric Generators, H. E. Newton. —(D. 
Piédrahita, France.) 

486. ead Perco.ator and Press, F. Tebbutt, 


487. ool D. Rees, W. Mills, and J. H. Turner, 
London. 


488. Mov INc ADV. ERTISEMENTS, J. Prosser and H. A. 
Mansfield, London. 

489. AUTOGRAPHIC TeLeorapus, A. Myall.—(W. Judd, 
Hong Kong.) 

490. Bep-tasies, F. H. Sanderson, London. 

491. Locks, E. Patterson, London. 

492. Screw Keys, J. D. Morrison, London. 

493. Gassinc Frames, A. Villain, London. 

—— PuorooraPuic Pictures, &c., C. Winter, 


ion. 

495. CompinatTion Natt and Screw, F. Carter, G. J. 
Randall, W. H. Talbot, and J. Webber, London. 

496. Suipe-rest Latues, R. Price and W. H. Winnall, 
London. 

497. Rartway ‘and Tramway Wee s, J. H. Timms, 
Lond 


on. 

498. Rattway Covup.ines, J. H. Fryer and W. H. 
Butler, London. 

499. ey Sotrp Matters from Liquips, F. H. 

chell, ; 

500. ImpLements for CuLtivatinc Lanp, T. C. Darby, 
London. 

501. Cartripces, A. J. Wake, London. 

502. Heatinc by Hot Warer, L. Perkins, London. 

503. Vatves for ConTrRoLiinc the Apmission of Air to 
Casks, &c., H. Meynne, London. 

504. DispLay of ILLUMINATED TRANSPARENCIES, C. N. 

orris, London. 
505. Fo.pine Grip, A. E. Brayshay, Leeds. 


1lth January, 1889. 


. - nam Switcues, H. H. Lake.—(Z. F. Lav, 

urkey. 

507. REFRIGERATING Apparatus, H. Puplett and J. L. 

igg, on. 

508. Dyerse Vessets for Dye1nc CLotx, H. Smith, 
Halifax. 

509. Forcine Gas, R. and J. D ter, Manchest 

510. Wepces for RalLWaY Ralts, R.'8. Wood, Man- 
chester. 

511. Rrrte Cartrivcss, T. Martin, Guernsey. 

512. Mortisinc Macuings, J. P. McPlinn, Glasgow. 

513. Tarot Supports, A. L. Winser, hton. 

514. AgRaTep Warers, C. B. Inman, ee 

515. Winpow-sasH Fasteners, A. Day and F. Green, 





ing! 
516. Bicycies, W. Salt, Birmingham. 
517. oo Macurxgs, 8. 8. Hazeland, Corn- 
Ww 
518. Sorrrarres, W. Maguire and W. A. Taylor, Bir- 
mingham. 


g! 
519. Screw Buttons, J. W. Cook, J. Benfield, and M. 
Nash, Walsall. 


520. SECURING. ame ae to their Axes, J. 
Hemming, B 

521. Som ee Ww. Bennett, Birmingham. 

522, Rarsinc and Lowerixe Wixvows, J. Barlow, 
Nottingham. 

523. RatLway Cuarrs, T. Armstrong, Altrincham. 

524. Sappies for VeLocirepes, J. Harrington, London. 

525. Cytinpers for IttuminaTING Apparatus, L. 
Chandor ani C. H. Nolting, London. 

526. Removine Srack, J. C. R. Okes.—({F. M. Roots, 
United States.) 

oo Ruter, L. H. Cooke and T. N. Lewin, 


528. othe agua for Curtinc Metats, W. W. Hulse, 


529. go or other Lazens, J. Maxfield, London. 

530. Compinep Letter Sueet and Envevore, J. King, 
London. 

531. Increasinc the ILLtummsatine Power of Gas, E. 
Pierce and F. Mirls, Manchester. 

532. BorrLe Stoppers, J. Beal, Sheffield. 

533. INKsTANDS with ONE or MoRE Ink WE Is, R. J. 
Dawson and J. Beal, Sheffield. 

584. BUTTON-HOLE FLOWER Hovpers, B. E. Smith and 
F. E. V. Taylor, Birmingham, 

535. Fastenrne for Boots and Suors, T. Haywood, 
Northampton. 

536. CLEantne of Borter Tupes, C. Baddeley London, 

537. Covertne Vesses of Porce.ain, A. B. Faulkner, 
Sheffield. 

538. Distittrnc Sea Water, J. Newton and D. A. 
Qu , Liverpool. 

539. VaLve Stopper for Borties, &c., C. E. Challis, 
London. 

540. Fietp, &c., Grasses, C. W. Hobson, London. 

541. Forcine, &e., F.ivuips, J. Frick, London. 

542. MaKinG of Paper Baos, &c., F. Hesser, London. 

543. ORaNKs and Pepa Motions for Bicycuzs, J. R. 
Hudson, Sheffield. 

544. Openinc and Cxieantno Corron, T. and 8. 
Buckley, London. 

545. ROLLER Castors, T. W. Barber, London. 

a <a of AIR ComPREssors, T. W. Barber, 

<a Stoves and Ranczs, T. W.- Barber, 


548. Curtain Rives, T. W. Barber, London. 

549. Ixpicatine the Lever of Water, H. W. C. Cox, 
London. 

550. Sprrav Frictionat Brake, G. Azzeroni, Cardiff. 

551. PROPELLING TRICYCLEs, J. T. Lane, Leyton. 





552. Grams and Mrverat Conveyers, J. Stevenson, 
London. < 

553. Rusper Toy Arr Batts, L. Walters, London. 

554. Hyerenic Lip or Cover, 8. Siemang and L, Gutt- 
mann, London. 

555. Surcicat Boots, C. B. Brown, New — 

556, Jomr for Suraicat, Evastic APPLIANCES, H . Wil- 
kinson, London. 

557. Cottars for Horses, H. Rees-Phillips, London, 
558. Dayne and [roxine Linen, 8. nD Carlisle.—(A. 
Chantrenne and A. Choteau, sen., France.) : 

9. Boots and Ssoxrs, J. Y. Ria (C. Legris, 
France.) 

560. Copper Preciprrates, G. Gatheral, London. 

561. Pencits, L. P. Martin and E. Gaiser, London. 

562. AUTOMATIC STaTION Gas Gov eRNORs, 8, Elster, 
Sheffield. 

563. Bicycies and Tricycies, J. W. Grover, London. 

564. Printinc Macnines, P. Odon-Laffitte, London. 

565. Purses, C. G. Mueller, London. 

506. REDUCING RarLroap Rais, 8. McCloud, London. 

567. Metat Prats for Boots and Ssoks, J. Ferrier, 
London. 

568. Preventina Ionition, &c., A. V. Newton.—(A. 
Nobel, France.) 

> Houpen for Umprecuas, &c., 8. 0. Cowper-Coles, 

570. Gaanee: GENERATOR and Fitter, R. H. Herder, 
London. 

571. Locomotive Enaines, W. M. and J. W. Smith, 
London. 

572. Securtnc Lamps to VeLocipepes, T. W. Girling, 
London. 

573. Lockxrne Sarety Lamps, L. Plom, London. 

574. Steam and other Enornes, A. G. Hey, Glasgow. 

575. Maxine Tosacco, N. Andresen, London. 
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576. Umprecta Hovtper for Rartway CaRRiacEs, A. 
E. Walker.—{J. A. Walker, Australia.) 

577. es and Gas Tonos, A. G. Boutcher, Bourne 
En 

578. Secr-actinc CounTERBALANCE for Stinos, T. 
Heath, London. 

579. Hy. DRAULIC, &C., Pirss, J. A. G. Ross, Newcastle- 
upon-Tyne. 

580. ConveyInG GRANULAR SussTances, J. B. Holgate, 

ndon. 

581. Licutinc Private Dwex.ines, J. G. Walker and 

‘ogue, Newcastle-on- -Tyne. 

582. TREMOLO PianorortE, C. Bozza, Liverpool. 

583. Securtno SHexts of METAL-SQUEEZING ROLLERS to 
their Biocks, &c., T. L. Ormerod and A. Hitchon, 
Accrington. 

584. TorLet Mirrors, G. Collins, Manchester. 

585. Hixncernc Snow Case, . Swingewood, 
Birmingham. 

586. LysuLatine Biocks, F. Bathurst, London, 

587. Packrxe Rixos for Pistons, A. Gibb, Greenwich. 

588. Seconpary Batreries, B. M. Drake and J. M. 
Gorham, London. 

589. VENTILATING APARTMENTS, J. Kemsley, London. 

590. Liquip Lamps, J. H. W. Stringfellow, London, 

591. Curr for Rorgs, &c., J. Moseley, Manchester. 

592. Jomntne together Hosiery, J. Kohler, Manchester. 

593. THimBLe for Pracine Cuina in KILNs, 
Grindley, Tunstall. 

594. Fenpers, W. Davies, Birmingham. 

595. SoLes for Boots and Suoes, W. McDonnell, Cor- 


596. Guarp for Borties, R. F. Reynolds, 
Leeds. 


597. Coatinc Metats with Piatincm, 8. 0. Cowpcer- 
Coles and W. A. Thoms, London. 

598. ALarM for RatLway Passencers, H. O. Fisher, 
London. 

599. Maxinc Gas from Warer, J. T. Key, London. 

600. Comprnep CLip Fasteninc and Protection PLaTE 
for Bacs, E, Gawn, London. 

601. Ring Sprynrnc Macainery, A. Smith and F. 
Maccrimmon, Manchester. 

602. Prens or Pins and Bossins, J. Lees, Belfast. 

603. Empossino Fasrics, Sir J. Farmer, Manchester. 

604 Transrer Patrerns, W. Hallam and J. Scott, 
Manchester. 

605. Looms, B. Ormerod and R. Galloway, Manchester. 

606. Sarery Hooks for Hoistinec, R. Smith and J. 
Saville, Bradford. 

607. Preventine IncrustatTion in Stream Boivers, 
W. D. Pratt, London. 

608. Firinc Foo Sionacs, W. Armstrong and A. F, 

, Newcastle-on-Tyne. 

609. Stoppers for Borrties, W. Hucks, London. 

610. Giass Borris Necks, 8. Hoare, Bournemouth. 

61l. Macic, &c., LANTeRNs, G. H. West, London. 

612. Rotary Fans, 8. C. Davidson, London. 

613. Ho_tper for Lamps, W. N. and W. J. Naylor, 
London. 

614. Evecrricat Lockine Switca, W. N. and W. J. 
Naylor, London. 

615. LicutHousrs, W. M. Walters, London. 

616. Snips’ Licuts, W. M. Walters, London. 

617. Street Locomotives, A. J. Boult. or. Roberts, 
United States. 

618. i ie T. Peberdy, W. Earp, and 

arr, 

619. Packine Hats, G. and P. Downs, London. 

620, Cocks, A. H Smith, London. 

621. Towrne Macuivyegs, A. Winsor, London. 

622. Joints, &c., for Som or Leap Pirgs, T. Smith, 
London. 

623. TRANSFERRING Wacons on to Coat Tips, 8. W. 


Allen, London. 
624. Automatic Door Hrinag, &c., C. W. F. Thode, 


ndon. 

625. Lamps, F. J. B. Allen, London. 

626. Purses, J. R. Cunnington, London. 

627. Operatinc Warp Rowvers in Looms, G. Kent 
and J. Beardall, London. 

628. SHevus, F. H. Snyder, London. 

629. ana ee J. Coey.—(A. C. Busby, United 
Stutes. 

630. Skates, F. Carter, G. J. Randall, W. H. Talbot, 
and J. Webber, London. 

631. Securtnc Horses in Statts, D. Ballard and W. 
Blyth, London. 

632. SHarts for Venicires, E. Edwards.—(H. Lefevre, 
France.) 

—— Coat toa Lower Levet, L. H. Ballantine, 


on. 

634. Arr-TIGHT Coverinos for Suarts, A. T. Angell, 

London. 

635. Apparatus for CuHarcina Cartripces, R. H. 
Heenan, London. 

636. Fans, R H. Heenan, London. 

637. Lames for BURNING Petro.teum, G. Downing.— 
(S. Sturm, Germany.) 

638. VaLves, G. Jemingn, London. 

639. WATER-WASTE Preventers, &c., G. Jennings, 
London. 

640. Meat-cHorppinc Macutnes, W. and T. C. Ovens, 
London. 

641. Hat Hook, R. Parker, London. 

642. Cuess Ficures and Boarps, T. F. Pearse, London. 

643. CurTinG a Fronts, W. "Austin, London. 

644, GLass es, W. B. Fitch, a 

645. TREATMENT rx Hives and Skins, H. . E, Freuden- 
berg, London. 

oe Weicuine Tea, G. F. Pierce, Bristol. 

. Tricycues, J. A. Abbott, London. 
oa. Loavine of Vessexs, G. Taylor, London. 
649, Or. Lamps, G. Cox, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Ofice Official Gazette. 


302,988. Steam on Orner EX sey Tay B. &. Church, New 
York, N.Y.—Filed August 24th, 1887. 
Claim. a) The combination, with the cylinder and 
piston, of fixed heating and cooling chambers commu- 
nicating with the cylinder and provided with passages 





for i 
_—— 


and cooling media, and valves or dam 4 
e eonayr ak and cooling media are alterna’ 

d passages, substantially as p> 4 
fate (2) 4 combination, with the cylinder and 
piston, of ~ heating and cooling chambers D D1, 
E El, inlet passages ¢ a, 
furnace H, — dampers I I, whereby the hot gases 
are alternately directed into the passages ¢ el, substan- 


|392.988) 























tially as set forth. (3) The combination, with the 
cylinder and piston, of the heating and cooling cham- 
bers D Dl, inlet passages ¢ el, furnace H, dampers I 1!, 
channels 7 /, and a blower L, having’ its discharge 
pipe connected with said channels, substantially as set 
forth. (4) The combination, with the pom va hy and 
iston, of the heating and cones chambers D Dl, 
pe wad F, furnace H, 1, and a damper A 
tween the fernace and the boiler, sub- 

stantially as set forth, 


$393,021. Device ror Repucine THE PReEssuRE or 
Liquips, H. McLaren, Leeds, Enyland.—Filed 
January 10th, 1888, 

Claim.—(1) The combination, a a device for re- 
ducing pressure, of a seal having an inlet and 
sockets for two reciprocating ton, one constituting 
sang the other a reducing valve, and a lever con- 

ecting the stems of the plugs and resting on an 
adjustable fulcrum, substantially as described. (2 
The casing A, ha an inlet purt, outlet port, an 

discharge branch, soc ket receiving & movable § plug or 

piston, and b; hi ting with the discha: 
ing, in combination with a _ Fa adapted to 

ye wed ming, connected with a lever also a 

nected od Seite mad id piston, and a a fulcrum for 

= lever, subetantialty as descri! (8) The sealed 

ing, with its inlet port and Giecbaree branch and 

a Siteonsh and passages 12 15, in combination with 








the piston and valve plugs, connecting lever, os 
movable fulcrum, substantially as described. 
pa “intoag omega of the sealed casing, inlet and dis 
harge ports, piston, and reducing valve, lever con - 
the said valve and piston, and a bar carrying 
the “zy: ht of the piston and formed into a valve 
adapted to the inlet port, substantially as described. 
(5) The combination, with the eae and a 
valve and paren x, Shy ig arranged 
casing, of a movable 7, carrying the ieee of 
the lever, and socket to receive a screw spindle turn- 
ing in a bearing in the casing, substantially as set 
forth, 


393,072. EvecrnicaL APPARATUS FOR PREVENTING 
Corrosion oF Steam Borers, 4. J. Marquand, 
Cardiff, Glamorgan, England,—Filed January 17th, 
— 

m.—({1) The combination of boiler shell metal 
brecket rivetted thereto, and a battery carried thereby, 
the negative = of which is electrically connected 
direct to said ket, an electrical conductor fixed to 
the boiler shell, insulated therefrom, and in electrical 
contact with the water in the said boiler, and a wire 





AWE | 











lead from the ge pole to the said conductor, as 


set forth. combination of to be su ry 
clip ada) yA support a et A an suspen 

fame a Pipe — from the boiler, the negative pole 
of the said battery being ion aumnanbed direct to the said 


clip, an electrical conductor fixed to the boiler shell, 

insulated therefrom, and in bh contact with 
the water in the said boiler, and a wire lead from the 
positive pole to said conductor, as set forth. 


$93,177. Merattic Piston Packino, C. Rogers, Alle- 
gheny, Pa.—Filed May 31st, 1888. 
—_ Metallic packing rings having rows of 
ndent perforations drilled therein to reduce the 
se surface of said — rings and to equalise 
the steam ure on outer and inner omens of 
id , all substantially as and for the pu 
descri (2) The combination of metallic pac 
rings having rows of i perf drill 








therein, and a perforated ong ring, a substantially 
as and for the wy 
having pockets ied in its upper a outer semi- 
circumference and “ 

fe i from - distributing 
grooves to the exterior of the ould ae ring, all substan- 
tially as and for the purposes described. 
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ON THE LAWS OF STEAMSHIP PROPULSION. 
By Ropert MANsEL, Glasgow. 


In the spring of 1875 I formed the acquaintance of the 
late Mr. William Denny, a gentleman who, for some time 
previous, had made it a rule to institute careful consecu- 
tive speed trials upon the many vessels built by his emi- 
nent firm. I solicited, and, indeed, was at once freely 
offered, any data in his possession, with a further promise 
of more, which, shortly after, he expected to obtain from 
vessels then building. Accordingly, when the sister ships 
Hawea and Taupo came to be tried, three sets of observa- 
tions were furnished me by Mr. Denny : Hawea I., which 
having been made on a stormy day ; Hawea II., a second 
set on the same ship, at a somewhat greater draught; and 


Taupo, a set upon the sister ship, at about the same 
draught as Hawea L., all as follows :— 


SS. Hawea I. SS. Hawea IT, S.S. Taupo. 
Speeds. Powers. pee Speeds. Powers. = Speeds. Powers. io 
11°86 855 77°75 11°83 983 80°20 12°44 =1084 81°82 
10°45 = 507 65°60 10°08 484 64°50 10°C6 520 63°40 
7°36 «6213 47°80 8°37 266°4 52°50 8°20 295 50°35 


as stated in my letter—-see Tue EncinEErR, 12th October, 
1888, The simple relations between these sets of figures 
may easily be found to be :— 


Generally, Log. : = C+ cV, and the special values, in the respective 


cases, 


Hawea I. Pe “0072 + “0872 V. 
Hawea II. »» 7—1°8840 + *1041V. 
Taupo ” "0822 + °0836 V. 


Only, as I have so often explained, for each set a correc- 
tion for variations in tidal or wind drift is necessary. 
This is made upon the middle speed, and, except in the 
case of the first, is trifling in amount. Thus, the middle 
speed in the first is to be taken 10°10, instead of 10°45; in 
the second 10°0, instead of 10°08; and in the third 9°95, 
instead of 10°06, respectively. Also, being sister ships, 
with exactly the same machinery, we have, in all, 
= — 1:2429; while the constant C, of the 
second member, of which the analytical value is 


Log. Oe J, will obviously yield the following values :— 
21,010 


 * C= ‘0072 - 1°8340 *0822 by subtracting 
Log. aa ~1°945 <i 
fg. 31,010 adhered 1 _— 2429 
Residues or Log. f = *7643 “5916 *8393 
Therefore, f = 5°812 8°90 6°908 and average 5°54 1b. 


Some time after: I also received from Mr. Denny a 
similar set of experiments upon two sister vessels built 
for the Chinese coast trade, as follows :-- 


Pau Tah I, Pau Tah IT. 1 Fung Shun. 
Speeds. Powers. ool Speeds. Powers. =. Speeds. Powers. pare 
11°79 =1257°5 100°95 «11°61 =1275 89°5 11°67 1243°5 91°12 
8°46 §398°5 = 72°55 9°74 650 73°6 10°57 }=807°5 )=—- 79°03 
6°47 107°3 «(51°77 8°30 361 59°05 7°82 4=6284°0 §9=53°79 


The drift corrections are as follows:—In the first take 
8°40, instead of 8°46 ; and in the third 10°345, instead of 
10°57 ; and, it will easily be seen, the relations of these 
data are exactly satisfied by an equation of the form, 
=C+cV. 


of experiments being :— 


Log. . The special values for the three sets 








Pau Tah I. Log. . = —1'9487 + *0942 V. 
Pau Tah II. .. » = -1°8649 + “1110 V. 
Fung Shun .. “ “ = “0285 + °0948 V. 
P a2 7 
and, since Log. iin = -1°3027 in these vessels, 
Then, C= -1'9487 - 1°8649 *0285 in the three cases, 
and, Log. iy = -1'3027 -1°3027 -1-3027 their differences, 
Log. f = “6460 *5622 *7258 
we f= 4°427 3°65 5°82 average = 4°47 Ib. 
In the Hawea and Taupo wehad .. .. .. 6 = 5°541b, 
So that the average for the four vessels comesout .. = 5°005Ib. 


And I have repeatedly quoted 51b. as the usual and 
average value which, up till that time, had come under 
my notice in vessels built by Messrs. R. Napier and Sons, 
and others, 

To return to the results in the first set. Startled by 
these variations in a quantity, which former experience 
had led me to expect, in the same vessel, a nearly constant 
value, I wrote to Mr. Denny, suggesting an inquiry by 
his engineering department as to whether they could 
suggest any reasonable cause for the frictional constant 
being so much greater in the last case. Mr. Denny 
thought it advisable to consult the late Dr. Froude on the 
subject, and, I was informed, by Mr. Denny, Dr. Froude 
gave an opinion. In the last vessel, Taupo, the screw 
shaft had been jammed in an outer bearing on the rudder 
post. Dr, Froude then went into the subject in an 
exhaustive manner, and devised his “thrust curve,” and 
deductions therefrom, which he brought before the sub- 
sequent meeting of the Institution of Naval Architects 
in the spring of 1876. Dr. Froude supposed his method 
gave him the quantity which I have denoted by the 
symbol f; which, as it involved properties of friction, 
first discussed by the late General Arthur Morin, has been 
known to mechanicians as “ Morin’s constant.” In this, 
however, Dr. Froude was mistaken, working, as he did, 
with the old, usually accepted law of the resistance— 
assuming that it varied as the square of the velocity. 
This, necessarily, yielded him a value in excess of the truth, 
which would = have misled him, even had he properly 
apprehended and followed my line of inquiry which had 
for its object the determination of the true law of the 
fluid resistances: for, supposing the true value of 
known, we should then be able to calculate, for each speed, 
the power absorbed in overcoming it, which being sub- 
tracted from the gross power for those speeds, the residues 





would obviously embrace all the work done on the other 
resistances. The law of these residues was my aim. Dr. 
Froude’s analysis amounted to a separation of very 
incorrect residues into two parts, one of which approxi- 
mated to the fluid friction on the immerged surface of 
the hull—the remainder was deputed to the function of 
“producing waves;” but beyond some vague and 
empirical assumptions, no determination of a law of 
relation of gross power to speed was ible. On the 
first discussion of a special case, which Dr. Froude and I 
had both examined, the Merkara; I pointed ont to Mr. 
Denny the incorrect value of f obtained by, and the 
inconsequential nature of, Dr. Froude’s investigation; 
and at the meeting of the Institution of Naval Architects 
in the spring of 1876 Mr. Denny quite correctly stated, 
“Mr, Mansel at the time did not seem to think that this 
—the initial friction—had been attained ”—that is to say, 
by Dr. Froude’s method; and, whenever this statement 
came to my knowledge I made a formal protest against 
the phrase “at the time,” since it seemed to imply, at a 
subsequent time I had changed my views, whereas I have 
always earnestly protested against Dr. Froude’s analysis, 
as an entire misrepresentation of the true principles of the 
problem. 

Again, although it did not come to my knowledge for 
some years after, whenever, aware of its existence, I made 
an indignant repudiation of another statement, in which 
Mr. Denny went on to say, “ With regard to what Mr. 
Mansel did—and I have the deepest respect for Mr. Mansel 
—you must acknowledge his great ability in seeing that it 
was possible by this means to show what Mr. Froude has 
also shown.” The facts of the case are sufficiently evident 
by Dr. Froude’s own language, in a letter published in 
“Transactions of the Institution of Engineers and Ship- 
builders in Scotland,” Session 1884-85, at page 127. 
Writing to me, under date, 27th September, 1876. 
Dr. Froude states: ‘7°39 is the pressure due by your 
method to the constant friction, whereas by mine it is 
10°04 ;” and preparatory to this, “ My conclusion rests on 
the justifiable and, indeed, plainly correct assumption 
that—at all events for low speeds—P =a +5V*. If 
this assumption be the true one, my conclusion is plainly 
true also; and it is only because I think you will, on 
reflection, probally agree with me as to the constitution 
of P, that I have a right to intrude this long discussion 
on you.” Had Mr. Denny properly understood and repre- 
sented the points in dispute, instead of saying I “had 
shown what Dr. Froude had also shown,” the statement 
ought to have been something like the following :—By a 
line of inquiry, indicated by him at a meeting of the 
Institution of Engineers and Shipbuilders in Scotland, 
twelve months previously, Mr. Mansel had developed a 
law of the resistance of steamships, entirely different from 
the hypothesis upon which Dr. Froude had made his in- 
vestigation. As a consequence, the results arrived at were, 
also, very different, and there was a strong probability, 
by a comparison of their results, as applied to careful ex- 
perimental tests, of obtaining indications, as to which was 
the most consistent with facts. The matter really stood 
thus : I had made use of Morin’s constant as a means of 
arriving at the true law of the resistance, which Dr. 
Froude “ justifiably, and plainly correctly,” assumed he 
knew. Mr. Denny seems to have imagined he was 
adjudicating on rival claims of Dr. Froude and I as to the 
discovery of the particular quantity “Morin’s constant,” 
to which neither had a shadow of a title ; and I knew my 
subject too well to have advanced any such preposterous 
pretensions. I directed my attention to the fundamental 
and vitally important question of the law of the resistance, 
which Dr. Froude assumed he knew so thoroughly that he 
could not conceive the possibility of any competent person 
thinking otherwise than as he did. Notwithstanding all 
which, after fully forty years’ practical experience, Icancon- 
scientiously declare I have never met with an instance of 
one steam vessel in which this hypothesis, quoted by Dr. 
Fronde, held good, while I could refer to hundreds of cases 
in which it was palpably false! From which, parties of a 
speculative turn of mind may try to estimate the quality 
of the acumen which has been bestowed upon this import- 
ant problem ; as to the quantity thereof, this passeth 
knowledge. To give clear explanation, in general terms, 
upon such matters without referring to a special illustra- 
tive example, is very difficult, and in the trial data of the 
s.s. Merkara, which, about this time,! Mr. Denny had 
furnished to Dr. Froude and myself, we have an excellent 
illustration of the subject matter in dispute. 


Trial Data S.S. Merkara. 


Trial. Observed Speeds. Powers. Revolutions. 
me es ie ve a ee - 1948 .. -- 68°23 
re » BE .«< 1225 .. . 54°35 
Ill, ae ss wae 43, «- 44°75 
iv. 6°20 .. 299 . 31°15 


R. Mansel’s analysis :—First : Find for each trial the 
Second: Divide the dif- 


ference of the first and third of these by the difference of 
their speeds; this gives the value of a quantity repre- 
sented by the symbols (a — x) =c. Third: Find the 
values of the products (a — ») V for each speed, and sub- 
tract these from the corresponding values of the quantities 


value of the quantity Log. : 


Log. y ; these residues ought to come out the same for 


each trial, and constitute the value of a quantity C in the 





1 The Merkara was tried on 27th August, 1875, and it was some short time 
after before I received the data. Previous to this, I had been working 
with an algebraic method which Mr. Denny thought involved and diffi- 
cult, and on December 4th, 1875, I wrote him a long letter, published 

com. +3 of Instituti EK gi 3 and St ipb ilders, 1884-85,” 
where, at page 189 will be found my further explanatory remarks, ‘‘ Your 
remarks . . . are acute, and quite proper from your point of view. 
It is involved and indefinite, but I have a notion of a flank movement 
which will make these difficulties untenable. I will close for the present 
by marking on the sev , the straight line which gives the 
relation between V, N, E, and its equation on the several vessels. You 
cannot fail to observe the a certainty with which the spots or 


experimental values of Log. fall in the lines.” Any one acquainted 
with mathematical operations will see that this is, precisely, the method 
followed out in the illustrations in this article. The equation Log. : 


=C+cV, simply representing a straight line. “"" 








formula, Log. = =C+(a—n)V=C+cV. The numerical 


work is very simple, as follows :-— 





Trial : Il. Tl. IV. 
Log. E = 3°2896 3°0880 = 2°8561 =—-2°4757 
Log. N= 1'8007  1°7856 «16512-14934 
1°4889 1°3524 12049 «+9828 First step rlues, Log. x 
Next, 174889 - 1°2049 = ‘2840, divided by 12°91 ~ 9°70 = 3°71, gives 
(a - n)=c¢ = “07655. 
x, . F . - each of which 
Next, observed speeds=12°91 11°09 9°20 6°20 { nttiplied by 
: 7, - - "7 eae and these su 
¢, gives, 07655V= 9883 8490 7043 47064 pene y at 
values, Log. ¥ = 1°4889 1°3524 1°2049 °9823 we thus obtain 
. 


C= 5006 5034 *5006 

The principle of the tidal drift corrections will be 
obvious; each of these residues ought to have the same 
value, and we have to find the speeds which setisfies this 
condition. For example, if the second speed be taken at 
11°13, instead of 11°09; and for the fourth, 6°295 instead 
of 6:20, we should then have ‘5006 for each residue, and 
a fundamental relation of the data expressible by the 


equation Log. = = ‘5006 + 07655 V. 


Again, in the Merkara we have, Log. Ano = 
@s . 
108: 27010 '~ 

Then, *5006 - (- 1°6238) = °8768 = Log. f ; consequently, f= 7°53. 

This is the quantity which, by the graphical method I 
had proposed, Dr. Froude deduced the slightly different 
value 7°39 as that given by my method ; while by his own 
process the deduced value was 10°04. I proceed to the 
proof that my value is correct, and that most important 
consequences are deducible therefrom, which would 
simply be ignored and made impossible by the adoption 
of Dr. Froude’s value. 

The primary test of this quantity is, it is the same for 
each speed, and the work done upon it being denoted by 
W, we have the simple relation Log. W = C + Log. N, 
which being subtracted from Log. E, we have the 
logarithm of the residue, which represents the logarithm 
of the work done upon all the remaining resistances, and 
on comparing these for the different trials, it will be 
apparent; that they represent a quantity. which neither 
varies as the square, cube, nor any other power of the 
speed—as imagined by Dr. Froude and so many other 
eminent authorities—but is simply a small fraction of 
each of the speeds. For example, in the Merkara’s case 
the quantity a— 2 = c = ‘07655 (about ;); of the speeds.) 
This can be readily verified. Write down the Merkara’s 
observed speeds, and having corrected for drift variations, 
on adding the values, C + Log. N, we have the power 
expended on Morin’s constant, to which we have further 
to add the values of ‘07655 V, which will give the gross 
power necessary for each respective speed. 


differences, or *5077 


- 1°6238, and, since 





Merkara. 

Observed speeds .. 12°91 - 11°09 - 920 - 620 
Drift corrections .. — «. + 04 _ 095 
True speeds .. = 12°91 - 1118 . 9°20 - 6295 
ValueC .. .. = 5006... 5006 .. ‘5006 .. 5006 

» Log. N.. = 1°8007 .. 1°7356 .. 1°6512 .. 1°4934 

» “07655 V = “9883 8520 “7068 .. «4819 
Sum, or Log. E = 3°2896 8°0882 .. 2°8561 .. 2°4752 
By trialdata.. =  3°2896 3°0880 .. 2°8561 2°4757 


Referring to the calculation, it will be seen, the power 
thus obtained, agrees almost perfectly with the developed 
power, as given by the trial diagrams. The same will be 
found true for every carefully conducted set of progressive 
speed trials; so long as there is not a change of circum- 
stances, and then, such changes are indicated and 
measured, by the changed value of the quantity /—which, 
somewhat inappropriately, has been named “ Morin’s 
constant ”—as also by the changed value of the quantity 
(a—n)=c. In fine vessels driven over a great range of 
speeds it is not difficult to detect three such sets of values ; 
and to briefly recapitulate, and enforce this remarkable 
fact in the progressive trials of the same steamship under 
the same circumstances. The logarithms of the gross 
powers, for successive speeds, are obtained by adding the 
same small fraction of each speed, to the logarithm of the 
power which has been expended on Morin’s constant, at each 
particular speed. Morin’s constant, again, simply means: 
under a given set of circumstances, the particular steam 
pressure upon a unit of the pistons’ areas, under which the 
machinery would begin to move. In other words, the 
— equal to the initial friction of motion. As has 

een often explained, the quantities here written of are 
called conditioned constants, and, as mentioned in the 
foregoing, may present three different values in the same 
vessel. It is owing to these having been jumbled up into 
one formula, and attempted to be represented by a power 
of the speed, that we may ascribe the origin of all the 
difficulties regarding Admiralty constants, and kindred 
topics, which have so long perplexed students of the vexed 
problem of steamship propulsion. 

In the autumn of 1876 I had a first and only chance 
meeting with the late Dr. Froude, and, as to be expected, 
this subject formed the piece de resistance of a discussion 
between us. Dr. Froude, an amiable, courteous, and 
learned gentleman, could not understand why the speed 
of a steamship should depend upon logarithms of 
quantities, as he expressed it to me; he thought it so 
much simpler and better to take the quantities themselves 
and not their logarithms. 

He pressed me strongly on the point, to give explana- 
tion as to where, and how, the logarithms came in. Asked 
to explain not only, how things were related, but also to 
give reasons for their being so, placed me in a rather 
unexpected dilemma. I felt something like a “gone coon,” 
only, unlike the American specimen, I did not propose 
“to come down,” but made for the highest branch of my 
tree ; and, after the Scottish fashion, answered an alto- 
gether improper line of inquiry by another question, which 
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could not be more tersely, yet reverently, stated than in 
the language of the Hebrew prophet, “ Who hath heard 
the counsel of the Lord?’ Dr. Froude ought to have 
known, the limit to the proper use of human reason, was 
the right recognition of existences, not its extension to 
the explanation of causes for the relations or modes of 
those existences. In many, if not every, branch of science 
we find relations which are only expressible in that which 
mathematicians name transcendental, or exponential 
quantities, for treating which, logarithms are a practical 
necessity, and, most certainly, no human head or hand had 
anything to do with the placing of them there. There 
they are, and it is the worse for us if we fail to recognise 
them. Or, to put this argument into a jingle, just like a 
Board of Trade Lyric, pace the author of “Hilda Amongst 
the Broken Gods ”:—We may write 

The rule of the road: 

This is thus ! is the master key, 

To the strait gate, and the narrow road. 

Why is this thus! but a skeleton picklock be, 

And you never shall pick the locks of God ! 

“Paul of Tarsus, whom approving men name saint,” 
has written, “He that speaketh in an unknown tongue 
edifieth himself ; but he who prophesieth edifieth the 
Church,” which possibly may also apply to that minor 
form of righteousness, which is involved in the right in- 
terpretation of physical phenomena. In the state of 
mathematical knowledge existing in this country, doubt- 
less, to many, I might speak in an unknown tongue; and 
it may be, even questionably, edify myself. But there 
have lean prophets in science, who, from a standpoint 
considerably higher than that of Dr. Froude, saw none of 
his difficulties, rather the reverse, the proper way out of 
them. 

I will not occupy space by exoterical illustrations from 
other branches of science, only the following remarks by 
the late Dr. Clerk-Maxwell are uliarly apposite, 
writing about a particular transcendental quantity, and 
the equation by which it is represented. “Theory of 
Heat,” page 309, we find: “We es already met with 
the same form in the case of heat diffused from a hot 
stratum of conduction. Whenever in physical phenomena 
some cause exists over which we have no control, and 
which produces a scattering of the particles of matter, a 
deviation of observations from the truth, or a diffusion of 
velocity or of heat, mathematical expressions of this 
exponential form are sure to make their appearance.” 
Or, again, Mr. Herbert Spencer, in a critical review of 
certain speculations of the eminent French philosopher, 
the late M. Comte, incidentally quotes M. Comte’s 
remark :—“ It might seem that the transcendental analysis 
ought to be studied before the ordinary, as it provides 
the equations which the other has to solve,” and mentions 
zr section where M. Comte predicts “ that mathematicians 
will in time create procedures of a wider generality,” 
which Mr. Spencer illustrates thus:—“ Transcendental 
analysis stands to algebra in the same position that 
algebra stands to arithmetic. Arithmetic can 
express in one formula, the value of a particular tangent 
to a particular curve; algebra can express in one formula, 
the values of a// tangents to a particular curve; transcen- 
dental analysis can express in one formula the values of 
ail tangents to all curves ! 

“Mathematical truths can only be judged by mathe- 
maticians,” says Copernicus. 

About the period of the Merkara’s trials, progressive 
speed trials were made by the Admiralty authorities upon 
H.M.S.S. Shah. and, upon application, I was favoured 
with a copy of the results, which show such a complete 
confirmation of the points I have been writing upon, that 
I wish to recall attention to them, although, with some 
minor alterations, they have been published repeatedly. 


H.M.S.S. Shah. 
Values a 
Trial. Spood. ,RE°° Powers. 1 § also Log. soi = “416 
N (ordinary d’ble-cyl. engines), 
I. 16°45 65°35 7477  2°0585 and, from IV. and II. 
1°7417 - 1°1990 _ .g797 
Il. 12°13 45°43 «6.2508 s«1°74174 “40-19 -5°32°—~C«~<CS;<C;<SC‘ 
=(a-a)=c 
MI. 8°01 29°71 89772 =««1°4147 
E 
Iv. 5°82 20°11 8181-1990 iso, the relation Log. N 
=C+cV=C+-0797 V. 
Next, to find C: 
Trial speeds = 16°45 12°13 8°01 5°32 
value *0797V = 1°3111 °9668 6384 -4240 
» Log. — 2°0585 1°7417 1°4147 1°1990 
: ae Te EE he 1 
differences, C= “7474 "7749 *7763 *7750 hoe ga 
and, for those speeds, Log. 7 =*7754+ ‘0797 V, and, since Log. soto f=C 
= , 


Log. f ="7754 - *4061 = *3593, .*. f= 2°287. 
For the highest speed, the different value of C gives, approximately, 
J = 2°144 (engine racing). 
Next, let us verify these figures by calculating, the 
power required to drive the Shah at the reported trial 
speeds, as follows :— 





Trial speeds = 16°45 12°18 8°01 5°32 
a d? a r ‘ ° 
0g. 21,010 4161 4161 4161 4161 
Note change of 
Log.) = °3313 *8593 *23593 °8593- constant in 
from a. . 
—— “657 oar ‘ Logs. revolu- 
Log. N= 1:8152 1-657 14720 1 084 4 ecw ene. 
 ¢ Logs. of work 
Sum, Log. W= 2°5626 2°4327 2°2483 2°0788/ done en Morin’s 
constant. 
pret 
“0707 V = 1° ° ° . a small fraction 
Add. *0797 V = 1°3111 9668 6384 en} of the respective 
speeds. 
Logs. of gross 
Then, Log. E= 8°8737 8°3995 2°8867 2-sos{ work on all re- 
sistances. 
For practical pur- 
By trial diagrams = 3°8787 3°3990 2°8876 2-sone! owen x complete 
agreement. 


Whiteinch, Glasgow, Rozert MAnNsEL. 


19th December, 1888, 
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AN EARLY RAILWAY. 





IN our issue of September 28th last we gave a notice of the Box | 
and Corsham quarries in the neighbourhood of Bath, which for 
generations past have yielded large supplies of the celebrated | 
Bath stone. It is not, perhaps, generally known that a very | 
considerable amount of mechanical skill was brought to bear | 
upon the methods of con- 
veying the stone from the 
quarries early in the last 
century. We have therefore 
reproduced from Desaguliers’ 
“ Experimental Philosophy ” 
some drawings of the trucks 
used in that neighbourhood 
at the period just named. 
The book, which is well 
known as containing the 
earliest detailed account of 
Newcomen’s steam engine, 
was published in 1734, and 
we find at page 274 of the 
first volume “a description 
of the carriages made use of 
by Ralph Allen, Esq., to carry 
stone from his quarries 
situated on the top of a hill —# 
to the water side of the river 
Avon, near the city of Bath.” 
The description is from the 
pen of Charles de Labelye, wi 13 
the well-known architect of 

Westminster Bridge. Ralph 

Allen was a very great 

man in Bath, where he 

was for many years postmaster. He was the first to propose | 
“cross posts,” and he seems to have organised the system | 
on the most complete scale ; and as he was also a large contractor | 
for the Post-office, he accumulated a colossal fortune, out of 
which he built himself a noble mansion in the neighbourhood, | 
known as Prior Park. The family survives to the present day, 
and we believe that it is still represented by a Ralph Allen. 

The drawings almost explain themselves, but in the original 
work they are described with great prolixity through several 
quarto . As the quarries were situated a mile and a-half 
from the river, and about 500ft. above its level, some simple 
means of transport were necessary, the stone being then sold 
at a very small price. The system is regarded by Desaguliers as 
“a great improvement on some carriages and waggon-ways made 
use of at the coal mines near Newcastle.” It will be observed 
that the words “railway” and “truck” are not employed, for, 
as a matter of fact, they are of very much later origin. The 
earliest instance of “railway” with which we are acquainted is 
in one of Smeaton’s reports bearing the date of 1775. The side 
elevation, Fig. 5, is drawn to ascale of one-twentieth the full 
size, whilst the end view is on a scale of one-tenth. Perhaps 
the most striking feature is the wheels—about 20in. diameter— 
which are also shown separately in section in Figs. 3 and 4, 
Plate 22. It will be seen that the flange is on the inside as now, 
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whilst on the Newcastle tramways of the time the wheel was 
without a flange, the rails being L-shaped. The wheels ran on 
the horizontal part, the vertical rib forming a guide to keep the 
trucks from running off the line. The transfer of the flange 
from the rails to the wheels was a great improvement, and is 
usually supposed to belong to the early part of this or the latter 
end of the previous century. As the trucks had to descend a 
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somewhat steep incline, it was necessary to make some provision 
for a brake ; but here, again, the word “ brake” is not employed. 

The wheels are attached to the axles in a rather peculiar 
manner, the reason for which is not quite apparent. The right 
hand wheel of the fore axle and the left-hand wheel of the hind 
axle are both fixed, whilst the corresponding upposite wheels 
run loose. A different method of braking the wheels of the 
fore and hind axles is also employed. As regards the hind 
wheels, the method of applying the brake is shown in Fig. 5, 
Plate 21, where a “ jigg pole” with a “compass piece” g g at- 
tached is depressed by a chain, which passes round rollers H G, 
Fig. 1, Plate 22. These rollers are caused to revolve by hand- 
spikes inserted in the holes h h, and the brakes are kept on by 
means of the ratchets r 7, shown separately in Fig. 5, Plate 22. 
To release them the tail of the pawl is raised when the chain 
unwinds. It will be seen that each wheel may be braked inde- 
pendently, and the same remark applies to the front pair, 
though the mechanism is of a different kind, the primitive 
method of inserting a bar between the spokes of the wheels 
being employed. The details are not shown in our engravings, 
but one of the bars may be seen in end view behind the fore 
wheel in Fig. 5, Plate 21. These bars are pushed between the 
wheels by means of the rods/ k, J k, Fig. 1, Plate 22, In 
the position show the bars are clear of the wheels, The 
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whole of this brake mechanism is thus under the control of a 
man riding at the rear end of the truck, 

Each truck is capable of carrying a load of four tons, but the 
weight when empty is not given. It is, however, stated that 
one may be easily drawn up the hill when empty by two horses, 
and that on the level it could be drawn at a “ good rate” even 
when loaded, there being very little friction owing to the axles 
running in brass collars. The cost of each truck amounted 
to £30. 

It will be admitted that a considerable amount of ingenuity 
is displayed in the mechanical arrangement of this truck, and 
much greater than is commonly supposed to have existed at the 
time. It is by far the most perfect thing of its kind that we 
have ever come across, taking into consideration the fact that it 
was contrived more than a century and a-half ago, when 
“waggon ways” and rolling stock were in a very primitive 
condition, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Balkan Peninsular railways.—The railway from Belgrade to 
Constantinople is composed of the following sections: Belgrade, 
Nisch, Pirot—Servian) State Railway—-208? miles long; Pirot, 
Vakerel—Bulgarian State Railway—71 miles long; Vakerel, 
Bellova—East Roumelian State Railway—25}4 miles long; 
Bellova, Latur, Phillipopolis—Turkish State Railway on East 
Roumelian territory—128 miles long; Adrianople, Constanti- 
nople—Turkish State Railwaye—221} miles long. The branch 
lines from this are: To Dedeagatch, on the Zgean Sea, 70} miles 
long; to Jamboli, 66 miles long, to be extended to Bourgas on 
the Black Sea. The Bulgarian State Railways are controlled aud 
managed by the “ Direction Générale du Chemin de Fer Prin- 
cier de Bulgarié & Sophia.” The railway from Belgrade to 
Salonica is composed of the following sections: Belgrade, Nisch 
—Servian State Railway—226} miles long; Vrania, Uskub, 
Salonica~-—Turkish State Railway—204 miles long. From 
Uskub a line extends to Metrovitza—Turkish State Railway— 
74} miles long. The East Roumelian link line Vakerel, Bellova, 
and the Turkish link line Vrania, Uskub, are temporaril 
leased to the Société de Raccordement, which is identical wit 
the Compagnie d’Exploitation du Chemins de Fer de 1’Etat 
Serbe working the Servian State Railway, and whose office is to 
be transferred from Paris to Belgrade. The company runs under 
contract with the Servian Government two trains per day at a 
fixed sum per mile, but works the distance from Nisch to 
Vrania on its own account, the Government only reserving the 
right of fixing the maximum rate of charges for transport. The 
lines Constantinople, Bellova, and Salonica, Uskub, Metrovitza 
are controlled by the Compagnie d’Exploitation des Chemins de 
Fer Orientaux, having its administrative committee at Vienna, 
its head quarters at Paris, and its maintenance and traffic 
management at Constantinople. The administration of the 
East Roumelian and Turkish link lines and railways are by con- 
tract connected with the Turkish Government, which contributes 
yearly £450 per mile towards the expenses, and receives 15 per 
cent. of the net profits, the company fixing the tariffs within a 
prescribed maximum. 

Bulgaria: Foreign trade in 1887.—Though the depression 
prevailing in 1885 and 1886 had little cause for alleviation in 
1887, the commerce of the principality has increased by about 
£560,000. In imports the increase was £116,000, or 4°7 per 
cent. British imports increased by £240,133, or 37°95 per cent., 
and their proportion of the whole from 25°65 to 33'8 per cent. 
Though there was a large addition in the amount of British 
imported iron, chiefly in the form of rails, the increase may be 
distributed generally over all classes of British goods. The 
increased facilities for transport offered by the opening of the 
Bulgarian State Railway and the Turco-Servian line from 
Salonica to Nisch, will add immensely to the commercial 
development of Bulgaria, and ought to materially help to secure 
the preponderance of British trade in the Bulgarian peninsula. 
It might appear at first that the connection of Southern and 
Western Bulgaria with Austria and Servia would result in 
flooding the Bulgarian markets with Austrian wares cheap and 
inferior in quality, to the exclusion of British articles of a more 
solid description ; but this should not be the case, since the 
distance of the nearer Austrian mercantile centres from the 
most western markets of Bulgaria exceeds considerably the 
distance between the same points and the ports of Dedeagatch 
and Salonica, and the difference between the high rates of 
transport by rail in the Austrian and Servian sections 
and the low cost of freights by sea, should gravitate in 
favour of British commerce. Such is already the case in 
Servia, the native merchants being of opinion that 
British goods of high quality will eventually have a very 
large demand in that country, and if this holds good for Servia, 
where Austria has exceptional facilities for commerce, it should 
hold better still for Bulgaria. Further facilities for the trans- 
port of British goods will be provided next year by the early 
construction of the branch line from Yambouli to Bourgas, thus 
connecting that port with the system of Bulgarian railways, and 
rendering all trade entering by that route free of the drawback 
of transit dues levied on routes through Ottoman territory. 
There is another railway of considerable importance to be 
undertaken in due time—the connecting link between the 
Varna-Rustchuk Railway and the International system, thus 
passing from Shumla through Selvi and Tirno on to Sofia, and 
connecting Varna with the southern and western districts of the 
principality. The question arises whether British merchants 
will seize the opportunity, and send forth their pioneers into 
the Bulgarian markets to acquire a position which, if action is 
delayed, will be occupied by others, Though the trade may 
not be highly remunerative at first, it will eventually prove 
satisfactory. In Southern Bulgaria, to which there has hitherto 
been access by the railways of the Compagnie des Chemin de 
Fer Orientaux, Austrian goods are at a disadvantage, owing 
to the competition of superior British and French articles. In 
Western Bulgaria and the districts towards the north which are 
not reached from the Danube, Austrian wares of inferior quality 
have been scattered broadcast through the country by Austrian 
itinerant vendors, the prices generally being higher than those of 
similar British or French goods. If British merchants can supply 
these markets with a superior class of goods at equal or even 
slightly higher prices than those of Austrian manufacture, the 
people will soon learn to appreciate their respective merits, and 
to select those which, from their durability and solidity, would 
be cheaper to them in the long run. It is not uncommon in 
Sofia for a good article to be fastened as a specimen outside a 
packet with a very inferior one inside, but the origin of such a 
packet is not British. It will only be necessary for more English 
goods to be placed side by side with other foreign imports of 
the same kind for the people to appreciate them, but judicious 
selection must be made of articles suitable for the Bulgarian 
markets, and careful attention must be paid to the gradual 
development of the needs of the population. How best to give 





practical effect to these suggestions is not easy to decide, but in 
my report last year! I urged the very practical suggestion, and 
one capable of considerable development, to establish depts in 
the different commercial centres for purchasers to see and 
handle the goods. No step in this direction has been taken by 
any British association or company, but efforts have been made 
with considerable success by the Austrians and Italians, who 
have set up agencies in Sofia, where samples of their goods are 
exhibited and orders received. An agent of the Italian esta- 
blishment has recently been travelling through the country 
districts with samples, and has been very successful, receiving a 
large number of orders, A step which would commend itself to 
many is the sending hy some of the British Chambers of Com- 
merce of a properly qualified agent to Bulgaria, who would 
thoroughly investigate the commercial condition of the country, 
and at the same time put the most respectable Bulgarian houses 
in connection with British merchants, who must not lose much 
time in making up their minds as to the line they should follow, 
or when too late they may repent that they have been sup- 
planted by others in that position of commercial suprermacy 
which intelligent enterprise might so easily secure. 

France: Bordeaux harbour works.—The Minister of Public 
Works has been authorised to accept an advance of £960,000 
offered by the Bordeaux Chamber of Commerce for the purpose 
of hastening the completion of the harbour improvements. 
The Chamber of Commerce will raise the amount by loan, and 
will receive the tonnage dues levied under the laws of July, 
1885, and August, 1887, as security. The tonnage dues of 
1:152d., which would terminate in 1895, is prolonged until 
August 3rd, 1927. 

Herzegovina railways.—The Austrian Government has issued 
an order for the immediate construction of a railway between 
Mostar and Ravna in Herzegovina, thus uniting Bosnia with 
that country and completing the system of railways projected 
in the newly occupied provinces. The length of the lines 
already constructed amounts to 3454 miles. 

Servia new railway.—A new railway, 49} miles long, com- 
mencing at Rudjuvetur, near Widdin, traversing Zajtschar, and 
running to the rich collieries situate at Vrscka Tschuka, belong- 
ing to a Belgian Company, has been opened. The coal 
extracted is considered among the best of the Continent ; the 
mines are very extensive, and the mining takes place horizontally, 
and not vertically, as is the usual custom. 

Spain : Swedish iron in.—The Norwegian and Swedish Consul 
at Madrid reports :—Common articles of iron and steel made in 
Sweden should be supplied in larger quantities to the Spanish 
market ; consignments of these goods have lately been intro- 
duced into Madrid and five of the principal Spanish mining 
centres, and wherever they are supplied there is a demand for 
more. Manufacturers thinking of sending iron and steel goods 
into Spain should register their manufacturing marks in the 
Ministerio de Fomento, Madrid, or else they are likely to be 
tampered with. I have seen Swedish iron goods with the 
Swedish mark carefully obliterated, and sold with the stamp of 
a Spanish firm upon it ; on the other hand, bad Spanish goods 
are apt to have the forged stamp of a Swedish house, and these 
imitations do a great deal to injure the credit of our best manu- 
facturers. The quality is an important factor, for while the 
poor Spanish goods cannot reach a higher price than from 
£7 6s. 3d. to £8 2s. 6d. per ton, as much as from £8 2s. 6d. to 
£8 18s. 10d. is the minimum price here of Swedish goods, and 
more than that is willingly paid. The Spanish Government has 
lately shown a great desire to encourage the development of the 
mineral wealth of the country, and Sweden should take advan- 
tage of the increased animation. 

Turkey : Mining concessions in Asia Minor.—The United 
States Consul at Siras reports:—Since making my report? on 
mines in Asia Minor, an important step in the development of 
the mineral resources of the empire has been taken by a conven- 
tion concluded between the Ottoman Government and M. 
Leonidas Baltuzzi, for the working of mines, The concession 
provided for the development and working by a company of the 
State and such other mines as the company may acquire. The 
concession contains the following ingenious provision as to possible 
losses :—‘‘ If there be a loss it shall be borne exclusively by the 
compauy, with the right to offset the same against the reserve 
fund, if any.” The promoter engages to deposit within one 
month £20,000 to be forfeited to the Government in case the 
company witha capital of £2,000,000 andcalled the Société Minere 
de |’Empire Ottoman, is not formed or the work begun 
within the prescribed period. A commission appointed, and 
paid by the company, is to be present at all their meetings to 
protect the Government’s interests, who may also appoint 
inspectors to examine the books and the working of the mines 
at all times. A certain proportion of the capital to be agreed 
is to be allotted for the working of each mine. At the end of 
each year the net profits of each mine are to be divided as follows, 
after paying 6 per cent. interest on the capital-employed in 
working the mine :—40 per cent. to the company ; 40 per cent. 
to the Government ; 10 per cent, tothe promoter, and 10 per cent. 
for areserve fund. When one-fourth of the capital is paid in 
the Government will cede to the company the following mines 
for a term of ninety-nine years :—Argentiferous lead mines— 
Akdagh, in the vilayet of Yusgat; Armondeli and Sermanoi, 
in the vilayet of Trebizond; Cartova, in the vilayet of Kassova ; 
Cosar Dagh and Cutch in the vilayet of Adara; Gheban in 
the vilayet of Mahmound-el-Azer; Gumush Hadjikeng, in the 
villayet of Sivas. Lead mine—Berekelli, in the vilayet of Konia. 
Copper mines-—Alanycourt, in the vilayet of Sivas; Carakaya 
and Esseli, in the vilayet of Trebizond; Hasuali, in the vilayet 
of Erzeroum, and certain mines in the vilayet of Diarbekir. 
The company may, with the consent of the Government, aban- 
don any mine proved to be unprofitable, on giving six months’ 
notice. All employés of the company, except engineers and 
foremen, must be natives of the country. 

Turkey: Railways in Asia Minor.—The United States Consul 
at Sivas transmits as a supplement to his report’ on the pro- 
posed railways in Asia Minor, a translation of the principal 
conditions promulgated by the Administration of Public Works 
upon which concessions will be granted. Those conditions 
applying to the first section of the trunk road between Scutari 
and Angora are but in outline, and are principally intended as 
a basis for registration between the Government and proposed 
concessionaires. The terms for which the concession for the con- 
struction and working of the line from Ismid to Angora,about 298 
miles, are: The duration of the concession shall be for ninety-nine 
years ; the grantees may form a joint stock company, provided 
it shall be Ottoman, and subject to the jurisdiction of Ottoman 
courts in all its operations. All lands called arizzin mirieihalié— 
public lands—necessary for the construction of the line and 
its appurtenances will be ceded gratuitously, land and property 
belonging to private owners to be expropriated by the grantees 
in conformity with the law relating thereto. All materials 
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necessary for the first establishment of the line shall be exempt 
from the payment of both domestic and foreign Customs dues, 
The contracts for the concession and the bonds and obligations 
of the company shall be exempt from stamp duties. For the 
purpose of securing the necessary sums to make up the amount 
of £965 10s, per mile of road built and worked, the tithes of 
the sandjaks of Angora, Ertsgroul, Ismid, and Kutuhia 
are to be assigned and registered in the names of the treasurers 
of the administration of the public debts of the said sandjaks. 
The line now in operation between Haidar Pacha and Ismid, 
fifty-nine miles, of which the annual receipts are about £64,000, 
and the works constructed beyond Ismid shall be ceded to the 
company upon payment of an adequate amount. The line shall 
have a gauge of from 4ft. 84in. to 4ft. 97,in. In the normal 
condition of the roadbed the surface shall have a width of 
19ft. 8in. en cowronne, and the ballasting shall be lft. 7in. 
thick. All curves shall have a radius of not less than 980ft., 
and their elevation of grades shall not exceed one in fifty. 
Should, however, on making the surveys, some exceptional 
difficulties be discovered, such modifications of the above 
technical conditions will be allowed as will not be incompatible 
with the regular working of the line at the minimum rate of 
21? miles per hour, including stoppages. All matters of detail 
apart from the above principal and technical conditions may be 
modified by mutual agreement, with due regard to the 
exigencies of the case. 

Turkey : Trade of Salonica in 1887.—Though the total ship- 
ping entering Salonica decreased by 92,126 tons, or 12°77 per 
cent., British shipping increased by 2539 tons, or 1°5 per cent., 
its proportion of the whole rising from 23°6 to 27°45 per cent., 
while the average life of the vessels fell from 9784 to 9345 
tons. The falling off chiefly affected the Turkish flag, and was 
caused by the discontinuance of the trarsport of Turkish troops. 
Towards the end of 1887 some British subjects in Macedonia 
established the Salonica Steamship Company for the purpose of 
trading in the gulfs of Cassandra and Salonica and commenced 
a regular service. A line of steamers under the Belgian flag 
was established in the middle of the year between Antwerp, 
Salonica, and other ports in the Levant, but after two or three 
voyages was discontinued, not being able to compete with the 
low freights of the British Steamship Company. There has 
been a very sensible decrease in both the quantity and value of 
imports intoSalonica. British imports were affected adversely, 
but on the whole not to the same extent as those of other 
countries. The weight of imports from Great Britain and 
colonies is nearly 24,000 tons. A noteworthy feature in British 
trade here is the increasing demand for chemicals from England 
caused by the development of native industries in Monaster and 
other districts in Macedonia, but the importers complain that 
most of the chemicals, especially copperas, are packed in barrels 
made of thin staves, badly jointed and hooped, and unfit for 
inland transport. The demand for coal was below the average ; 
13,000 tons were imported from Cardiff and Newport at prices 
ranging from 20s. to 23s. 9d. per ton. The trade in metals was 
somewhat dull in the early part of the year, but improved con- 
siderably in autumn, and the great rise in prices in the produc- 
tion caueed some brisk speculation in Salonica. Owing partly to 
large stocks in hand the highest price of copper was £80 per 
ton, and of iron £9 per ton; but there is a growing decline in 
these imports from England, due principally to Belgian competi- 
tion. Tin rose in price from £115 to £169 per ton. Belgian 
imports steadily increased, particularly in metals and _ nails. 
Nearly seven-eighths of the trade with Belgium is carried on in 
British vessels, and in view of the importance of this trade the 
Belgian Government have recently appointed a salaried Consul- 
general at Salonica, and directed him to make periodical visits 
into the interior to inquire into and report upon the industry 
and resources of the country, and in general to furnish informa- 
tion and suggestions likely to be useful to Belgian manufactu- 
rers. It is doubtful whether the benefits contemplated from the 
completion of the Uscup Vrempa Railway will be realised, 
unless the heavy and almost prohibitive railway rates are very 
considerably reduced, so that a greater stimulus may be given to 
British trade with Janina, and Epirus. British manufacturers 
should send regularly price lists of their goods in either French, 
Greek or Italian, the native merchants completely ignoring 
the English language. 








THE Junior ENGINEERING SocreTy.—On Friday, the 18th inst., 
the annual dinner of this Society took place at the Holborn 
Restaurant, Professor Unwin, F.R.S., the president, occupying the 
chair. Amongst others present were Mr. Anderson, 
M. Inst. C.E., Sir Nathaniel Barnaby, past presidents, Mr. 
Thomas ma” Secretary of the Marine Department of the Board 
of Trade, Mr. Walter, LL.B., Mr. W. Worby Beaumont, 
M. Inst. C.E., Mr. S. H. Wells, chairman, Mr. Walter Dunn, hono- 
rary secretary, and a large number of members. This Society is 
rapidly growing in numbers and in influence amongst the young 
members of the profession, and almost all who join do so with the 
intention of taking advantage of the facilities for acquiring infor- 
mation which such a society affords. Very few are of the non- 
working kind. Besides the evening meetings, held at the West- 
minster Palace Hotel, at which papers are read, the Society visits 
works in the summer. 


CAPTAIN STONE ON QUICK-FIRING GUN DEFENCE.—The import- 
ance of this paper, which has been briefly reported in the Times 
and daily papers, is shown by the fact that Lord Wolseley took 
the chair, while Sir Gerald Graham, Lord Charles Beresford, Mr. 
Nordenfelt, General Nicholson, and others took part in the discus- 
sion that followed. Captain Stone, R.A., dealt with the applica- 
tion of the pieces delivering shells at the recently increased rates, 
as distinguished from the hail of solid projectiles poured in by the 
lighter machine guns. He discussed the application of this rapid 
shell fire in the defence of the Thames and Medway, as well as 
Plymouth and Portsmouth and other ports, dwelling on the prin- 
ciple of dispersing guns in concealed positions. He then passed on 
to siege operations, and to lines of defence such as have been pro- 
posed for London. He pointed out the great disadvantage to 
which defence is subjected when it depends on obsolete guns 
which are passed over from our first line of works and our fleet. 
He quoted the fact that the Russian losses in Sebastopol in the 
fire which immediately preceded its fall were 7561 men, as com- 
pared with 839 of the British, while eighty-nine guns were dis- 
mounted. This he attributed partly to the inferior character of 
the Russian guns—the number of rounds they fired being nearly 
half that of the British ordnance. Captain Stone, however, espe- 
cially dwelt on the fact that the question he brought forward was 
not one of the abstract relative power of gun and armour sc much 
as the scientific development of our fire. In the discussion that 
followed General Sir Gerald Graham supported the lecturer’s view 
that the defence of coaling stations should be undertaken by land 
forces, and that the Navy should be wholly free to perform the 
naval operations which would be necessary in war. Lord Charles 
Beresford -o this view, but dwelt on the need for larger sup- 
plies of quick-firing guns, Lord Wolseley urged that ships in 
defence were mere floating batteries, and dwelt on the importance 
of developing systematic coast defence, pointing out that the 
development of high explosives had rendered many of our fortifica- 
tions useless, 
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THE ELECTRIC LIGHT AT THE 


THEATRE. 

Tue history of this installation is fairly typical of the develop- 
ment of electric lighting carried out with the advantages of 
gvod design and workmanship. 
policy adopted by those pioneer companies which have been so 
successful in placing the industry on its present firm basis. In 
1883-84 the Edison Company erected for Messrs. Gatti a 
600-light plant to supply the Adelaide Gallery Restaurant ; and 


ADELPHI 


after four years of successful operation, the proprietors, having | 
determined on extension, placed with the Edison and Swan | 


Company the contract for laying down a larger plant. We give 
a short description of the main features of the new installation, 
which, in the hands of their engineer, Mr. Blackburn, have been 
carefully worked out. 

At the Adelphi Theatre and Strand Restaurant 1750 lamps 
have been fixed, and these, together with 400 at the Adelaide 


Gallery—making a total of 2150 16-candle power lamps—are | 


now being supplied with current from Bull Inn-court, adjacent 
to the theatre—the site chosen for the new central station. It 
is proposed to supply other consumers, so as to work the plant 
up to its full capacity; and, as an inspection of the plan will 
show, the output can, by the addition of another engine and 
dynamo, for which provision has been made, be increased 
30 per cent. 

Steam at a pressure of 140]b. is generated in three safety 
water-tube boilers by Messrs. Babcock and Wilcox, each of 
156-horse power, and each capable of evaporating 5000 1b. of 
water per hour. 
to Messrs. Willans and Robinson’s high-speed double compound 
central-valve engines, which are coupled direct to Edison-Hop- 
kinson shunt-wound dynamos, manufactured by Messrs. Mather 
and Platt, of Manchester. It will be unnecessary to describe 
any of the above plant, as hardly a well-known installation 
exists in which one of these firms is not represented. 

The street main is in connection through a ball cock with a 
water tank, which is placed beneath the floor of the stokehole 
and is large enough to hold one day’s supply. A Tangye 6in. by 
3}in. Colonial pump is employed to feed the boilers, the water on 
its way being forced through a Babcock and Wilcox feed-heater. 
The exhaust steam passes through the heater and is discharged 
into the upper part of the chimney shaft, which is 120ft. high 
from the floor level of the stokehole. An injector, worked by 
the exhaust steam and supplied with a head of water from 
another tank, has also been provided. There are two sizes of 
combined engines and dynamos, two of each size, placed on one 
solid bed of concrete 6ft. in thickness. The large engines have 
low-pressure cylinders 17in. diameter and 8in. stroke, and are 
coupled to dynamos each having an output of 800 ampéres and 
105 volts, at a speed of 425 revolutions per minute; the smaller 
engines, with cylinders 14in. and 10in. diameter and 6in. stroke, 
are coupled to dynamos each giving 425 ampéres and 105 volts, 
at a speed of 475 revolutions per minute. 

At a preliminary trial at Messrs, Willans and Robinson’s works 
with these engines and dynamos, 82 per cent. of the indicated 


It proves the soundness of the | 


It is conducted through centrifugal separators | 


horse-power was obtained in the external circuit, a result which 
speaks well for the perfection of both engine and dynamo. 
Thirty pounds of comparatively wet steam were consumed per 
commercial electrical horse-power, and, as great precautions 
have been taken to insure a supply of dry steam, better results 
are now obtained, though no exhaustive tests yet have been 
| made. The current is distributed on the simple parallel system, 
| each dynamo being quite independent. 

The distribution boards—plan A—are made of slate with | 
connections of brass bars. One board is positive, the other 
negative, and one pole of each dynamo is connected through a 
| cut-out witha horizontal bar. The short vertical bars are con- | 
| tinuous, being joined at the back of the boards, and each is con- | 
| nected through a cut-out with one pole of a lamp circuit. All 
the connections are made at the back uf the boards by sweating 
the cables into sockets. It will be seen that any lamp circuit 
can be connected to any dynamo by inserting one plug in each 
board, and so joining vertical and horizontal bars. The bar Y is | 
| in conjunction with the switch marked A, for the purpose of 
taking a lamp circuit off one dynamo and putting it on to any 
other without subjecting either bar or plug to the injurious | 
| effect of a spark, and without connecting the dynamos in 
parallel. 
| If itis desired to shift a lamp circuit from one dynamo to 

another on the right-hand board, it is plugged on to both 
| dynamos. On the left-hand board the lamp circuit is plugged 
| on to the bar Y, and the dynamo running it on to the bar X; | 
now—the switch A being in the position shown—as the plug 
directly connecting the dynamo and circuit is shunted through 
the switch A it may be withdrawn. The bar V is then plugged 
on to the dynamo required to supply the circuit, and the switch 
A quickly reversed. The change will have been effected, and the 
circuit may now be plugged on direct to the second dynamo, and 
all superfluous plugs removed, If it is desired that the whole 
of the load of No. 2 should be shifted on to No. 3—with the | 
switch B in the position K—by plugging the latter dynamo on | 
to bars V and W it may be started up in circuit with the adjust- | 
able iron resistance Z, which is capable of absorbing the output | 
of any of the dynamos fully loaded. The bars S and T are | 
then plugged on to dynamo No. 2, and the plug C being thereby | 
shunted through the switch B, may be withdrawn. No. 3 is run | 
at such a speed that both dynamos are equally loaded, as shown | 
by the instruments, and the switch handle B is quickly raised | 
to the position I, when it will be found that No. 2 dynamo is | 
running on the resistance and No. 3 is supplying current to the 
lamps. The circuits are then plugged on direct to No. 3 on both 
boards, and all superfluous plugs removed; after which No. 2 | 
may be slowed down at leisure and all its plugs withdrawn. | 

It will be obvious that this arrangement enables the load of | 
one machine to be instantaneously transferred to another with- | 
out connecting the dynamos in parallel, and with only a tendency | 
to drop being evidenced on the voltmeter, the lamps remaining | 
| bright through the operation. It might be interesting to point | 

out that, on breaking a circuit carrying the comparatively heavy | 
current of 800 ampéres, a large spark might be anticipated, but 





that the completion of the second circuit diverts the energy of 
the “extra current” to the more congenial task of assisting the 
current, not yet died out, to attain its normal strength. 

The lamp circuit mains are led away from these boards to dis- 
tribution boards in the various buildings. The Adelaide Gallery 
is supplied by two pairs of Callender’s cables, in laying which 
great care was exercised that the wood casing should be well 


| bedded down before the cables were laid in it, and that the 


cables should lie symmetrically within the casing before being 
surrounded with bitumen. Iron plates, supported on brick- 
work, keep the weight of the traffic off the easing 
wherever it is necessary to cross a roadway. Dupli- 
cate circuits have been provided throughout, and great 
precautions have been taken with a view to secure safety from 
fire or possible extinction of the light. The lamps for the foot- 
lights and battens are provided with collars of a special form, 
each carrying its own cut-out, and having extended terminals, 
which make contact directly with the main wires. These are 
completely enclosed in slate casing, on which the lamp sockets 


| are mounted. The proximity of any combustible insulating 


material to parts developing heat is thereby entirely avoided. 
All the other conductors about the stage are enclosed in wood 
casing. They are strongly insulated with india-rubber, and 
further protected by a sheathing of asbestos tube. In all places 
where there is any liability to injury by violence, or by nails 
being driven through the casing, a lining of sheet iron has been 
provided. 

In order to vary the light for scenic effects, a resistance is 


| inserted in series with the lamps, and in this case takes the form 


of high candle-power lamps, which serve the pur well, 


| since they absorb much power in small compass, with absolute 


immunity from fire. 
About 850 lamps are available for lighting the stage, and the 


| remainder of the house requires 500, the auditorium being 


lighted from the dome by means of eight 200 candle-power 
Edison-Swan lamps. Ornamental three-light brackets are sus- 
pended round the tiers, and single lights are provided for the 
pit, gallery, and boxes. It is now six months since the 
installation was completed, and no hitch of any kind has 
occurred in that time, and the lighting of the theatre is so 
good that nothing is left to be desired. 








HicH SPEEDS FOR PAssENGER Lirts.—A passenger lift has just 
been completed at Beaufort-mansions, Queen Anne’s-gate, by 
Messrs, Archibald Smith and Stevens, which on trial carried its 
ordinary working load 62ft. high in nine seconds, or at the rate of 
413ft. per minute; but as the first and last 10ft. sections were 
utilised for gradually starting and stopping respectively, the 
remaining 42ft. were actually run at the rate of 540ft. per minute. 
Notwithstanding this extraordinary s| , the cage was entirely 
controlled by an operator travelling with it. When adjusted for 
ordinary running the maximum efficiency was found to be 76 per 
cent. The actual maximum was, however, 84 per cent., the differ- 
ence of 8 per cent. being sacrificed to obtain quick descent of the 
empty cage. The machine was one of the now well-known 
“Reliance” type, constructed under Stevens and Major’s patent, 
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25-TON ICE-MAKING PLANT. 





THE engravings on page 77 and below represents an ice-making 
machine and plant on the ammonia compression system, designed 
and manufactured at the Nine Elms Ironworks, London, 8S.W., 
and erected at Birmingham by the Pulsometer Engineering 
Company. 

The apparatus has been satisfactorily at work since June last, 
producing one ton of ice per hour day and night, and at the 
same time maintaining, at a temperature below the freezing 
point, four large chambers for the storage of meat and pro- 
visions. The apparatus is constructed under Puplett’s patents, 
and is the second machine made under these patents for the 
same proprietors. Many other similar machines have been 
erected within the last four years in England and abroad, all 
of which, we are informed, are working successfully. 

Freezing machines in which ammonia is used as the frigoritic 
medium are now admitted to be the best of their kind for all pur- 
poses, and they may be counted by hundreds in America and on 
the Continent. Hitherto, however, where the supply of condens- 





ing water is scanty or of high temperature, the excessive pressures | 


at which it has been necessary to work have been a fruitful 
source of trouble, and expecially has this been the case in in- 
stances where the temperature of the water has risen to 75 deg. 
or 80 deg. Machines made with the improvements iucor- 
porated in the machine illustrated—which are secured by 
letters patent—are able to work with water at a temperature of 


109 deg. Fah.; for example, the condensing water available at | 


Birmingham during the past summer was frequently as high as 
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90 deg., and notwithstanding this high temperature, the lique- 
fying pressure was only 175 lb. per square inch, and at no time 
was the output of ice diminished in consequence. 

The apparatus comprises a horizontal tandem type compound 
condensing steam engine, having cylinders llin. and 2lin. dia- 
meter respectively, with a stroke of 30in. The air pump is a 
single-acting plunger pump, 10in. diameter, the plunger being 
of gun-metal, working through a gun-metal bushed gland. The 
valves are twenty in number, of india-rubber with brass guards, 
arranged on valve plates which are secured in their places by 
wrought iron cross bars with set pins. The high-pressure 
cylinder is fitted with the ordinary slide valve, and a cut-off valve 
with Meyer’s gear. The low-pressure cylinder has the ordinary 
D slide valve only. The governor is of the Porter type, operat- 
ing a specially designed equilibrium valve. The wearing sur- 
faces are large, the main bearings being 64in. diameter by 12in. 
long, and the brasses are in three parts, and are provided with 
both vertical and horizontal adjustment. The crosshead is 
proportioned for a weight of 24 1b. per square inch of surface. 
The gas compressor is horizontal double-acting, having two 
inlet and two outlet valves which work vertically, so that no 
springs are required. The valve covers are provided with an 
adjustable screw stop, by which the height of lift can be regu- 
lated without removing the covers; a spindle passes through 
these stops which is screwed to engage in a hole tapped in the 
valve, and by this means the valves may be lifted or ground in 
without removing the covers. The stuffing-box around the 
piston-rod is provided with an inner and outer packing, and 


| 
| 
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between the two packings an annular chamber is formed around | 


the rod; this chamber is connected by two pipes with an oil 
reservoir fixed above the pump, and which is charged with oil ; 
any gas escaping past the inner packing passes up one of the 
pipes into a reservoir, a circulation of the oil is thus set up. 
The top of the reservoir is connected with the suction pipe of 
the compressor, consequently all the gas is removed from 
the reservoir at each stroke of the pump, and loss of ammonia 
is absolutely prevented, and although the compressor has been 
running night and day since June, the gland has never been 
repacked. The compressor is driven by spur gearing from the 
engine shaft, and is designed to run at half the speed of the 
engine. The compressor is provided with an injection valve 
operated by an excentric on the crank shaft. This valve is set 
to open when the piston of the compressor has made a portion 
of its stroke, and before the pressure has reached that in the 
condenser. The under side of the injection valve is connected 
with the condensed liquor pipe between the condenser and 
refrigerator; the pressure therein forces a fixed quantity of the 
liquid ammonia into the compression cylinder, where it is rapidly 
vaporised, and thereby keeps the compressor at any required 
temperature, thickly covering it with frost if necessary. 

The ammonia gas condenser is formed of U-bent tubes, con- 
nected together by special junction pieces of forged steel, and so 
arranged that any tube can be readily replaced. The pumps 
for circulating the condensing water are driven by spur gearing 
from the crank shaft of the compressor, and they are fixed in 





the condenser tank, which is placed underneath the engine-room 
floor. The refrigerators are two in number, and are multitu- 
bular in design. The shells are of steel welded, with one end 
welded in. The tubes are U-shaped, and are secured into 
hammered steel tube plates by steel screwed collars, and are 80 
arranged that the tube plates and tubes can be withdrawn from 
the shells at pleasure. The liquid ammonia surrounds the 
tubes, and the lime is circulated through the tubes by means of 
pumps, similar in design to the water circulation pumps. The 
lime pumps are fixed in the refrigerator tank, and consequently 
have only to raise the lime the few inches necessary to cause it 
to flow back to the congealing tanks. 

The connecting pipes between each part of the apparatus 
are of seamless steel, the valves are of forged steel, and all parts 
of the apparatus exposed to the action of the ammonia are of 
steel or wrought iron, except the compression puuip, which, per- 
force, is of cast iron, The modus operandi of the apparatus is 
now so well understood that it is not necessary to describe it in 
detail, and it will be sufficient to state that the working tempe- 
rature of the brine is usually from 14 deg. to 11 deg. Fah. 

The steam is furnished by a boiler which was put down some 
years ago to drive an ice-making machine on another principle, 
and was not supplied by the Pulsometer Engineering Company, 
and no test has been made of the quantity of water evaporated 
per pound of fuel. The proprietor writes:—“ You may say the 


cost of labour for making 25 tons of ice would not be more than 
1s. 6d. per ton, which, of course, does not include the cost of 
the man to see to the selling of it ; and the cost of fuel is less 
than Js. per ton of ice produced.” 


The apparatus has been 
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running since June, which is perhaps too short a time over 
which to take the cost of ammonia, but the makers tell us they 
can refer to machines which have been at work for three years, 
during which time the expense of ammonia has not exceeded 
one farthing per ton of ice made. 








PRIVATE BILLS IN PARLIAMENT. 


As we are now within less than a month of the reassembling 
of Parliament, after almost the shortest winter recess on record, 
it is opportune to glance at some of the Private Bills which are 
to be promoted next session. This is the more desirable as the 
Examiners upon Standing Order proofs have commenced their 
sittings. Although the schemes thus brought forward year 
after year vary considerably in character and in magnitude—some 
years yielding comparatively small measures, others producing 
projects on a gigantic scale—the average number is pretty much 
the same in each succeeding session. Thus in 1887 there were 
222 Bills, of which 164 received the Royal Assent; last year the 
number fell slightly, viz., to 214, and of these 155 became law ; 
for the coming session 207 Bills have been entered on the list. 
Judging from the past, probably rather more than half of these 
will pass, the remainder being either defeated, withdrawn after 
the first trial before Committee, or abandoned even before 
reaching that stage. One or two examples of this latter process 
have already been presented. To none of the ventures brought 
forward this year can the term “gigantic” be applied, nor is 
there any striking new departure to be mentioned, but there 
are many first-class measures which involve very heavy outlay, 
and will probably produce much vigorous fighting in the Com- 
mittee rooms. Of this total, 115 are made up thus: New rail- 
ways, 47; tramways, 14; gasand water works, 17 ; harbours and 
docks, 10; navigations, 3; miscellaneous works, 24. 

Although, as we have said, there is nothing very novel in the 
schemes presented, one of them standsout distinctly as embodying 
a new principle in legislation. This is the London Central Subway 
Railway Bill, and to this we turn as of first interest. There are 
few dwellers in the metropolis who have not long lamented the 
want of quick railway communication with and across the dis- 
trict described by the Post-office as West Central. By under- 
ground and other lines one may easily get to any part of London 


| outside the area lying between the Strand and King’s Cross, and 


between say Farringdon-street and Notting Hill, and between 
Victoria and Regent’s Park, but to any point within that ex- 
tensive and busy region there is no access save by cab or bus. 
The whole of Oxford-street, one of the longest and busiest 
thoroughfares in the metropolis, is unapproachable directly by 
rail except at its extremities, and its central portions are incon- 
veniently far from the nearest railway station, thatat Portland- 
road being the shortest distance away. A few sessions ago an 
effort was made to remedy the defect to a very slight extent b 

a Bill for the construction of an electric railway from Sout 


' Kensington, under Hyde Park, to the western termination of 





Oxford-street. That would have been of great service by over- 
coming the obstacle to easy communication by Hyde Park, but 
opposition was too strong, and the scheme failed. Had it suc- 
ceeded similar facilities at other points would have been equally 
needed, and the promoters of the new enterprise have wisely 
selected a route of a much more practical and luecessary nature, 

The proposal is to construct an underground railway starting 
at St. James’s-street, Piccadilly, passing thence to Piccadilly- 
circus, following the line of Shaftesbury-avenue up to Broad- 
street and High Holborn, and then travelling eastwards to 
Holborn-circus, the stations being at St. James’s-street, at the 
Circus, at Cambridge-circus (one of the newly created thorough- 
fares), at Mureum-street, Oxford-street, at Chancery-lane, and 
finally at or near the Holborn-viaduct. This is the limit of the 
present proposal, but if that be carried out, it will almost 
certainly be extended in various directions, In fact, plans have 
already been made out for extensive developments, but they are 
for the time being in abeyance. The initial scheme must first 
be effected, and to this considerable resistance has promptly been 
offered. The public at large will not deny the desirability of the 
suggested line, but a large number of property owners and occu- 
piers along the course have risen in opposition, and have already 
sought to defeat the Bill on a preliminary technicality. Their 
avowed contention is that their property will be damaged and 
endangered, first by the excavations, and secondly by the 
vibration caused by the trains. Their next reason for objection 
is that it is not proposed to buy up large portions of property at 
the tempting prices usually obtained from railway compauies. 
With these opponents a number of tradesmen have united, 
their fear being that the failway will carry customers noi to 
but from them. The answer to the cry of danger will be found 
in the design of construction ; as to the question of purchase, 
the proposal is to take power to acquire not whole blocks of 
buildings, or entire buildings, but just so much as is required. 
This, it is alleged, is a totally new principle in regard to railway 
legislation, the practice hitherto having been to compel the com- 
pany to take the whole of any building of which they required 
a portion, and it is urged that this new process may operate 
harshly, because it may easily happen that that part of any 
business premises which the company want is precisely that 
part which is the most essential and valuable to the tradesman, 
On the other hand, it is reasoned that it may often be that an 
owner would much rather lose a portion of his property than 
the whole of it. The arguments appear to be fairly balanced, 
and Parliament only can decide. With regard to the last 
objection, it is far more likely that distant customers will go to 
the tradesmen affected than that neighbours will desert them. 

With respect to the construction of the line, power being 
taken to underpin and thereby secure buildings not appro- 
priated, it is proposed to make a subway the floor of which will 
only be 12ft. below the street level, while the roof will be within 
about 2ft. of the surface. As stated by Colonel Hazard, one of 
the promoters of the scheme, “A platform of concrete about 
2ft. in thickness, floored by a half-inch of Trinidad asphalte, 
extending across the street between the curb lines at a depth of 
about 12ft., forms a substantial foundation to the whole struc- 
ture. The space between the curb lines is then divided: into 
two or four railway tracks, as the width of the street admits, and 
at each side there are galleries for the housing of pneumatic 
steam, gas, water, hydraulic and other pipes, along with all the 
electric cables and wires at present carried overhead. An exter- 
nal boundary wall on each side shuts off the cellar of the 
abutting proprietor, and acts as the outer wall of the galleries, 
The inner wall is formed by iron columns 4ft. apart, and the 
tracks are similarly divided by rows of iron columns, arranged 
longitudinally, resting on a continuous base. The spaces 
between the columns are filled by a tough, non-resonant material 
called ‘ ferflax,’ composed of steel wire and vegetable fibre, com- 
pressed into a solid unbreakable panel by hydraulic power. The 
roof is supported and the whole structure tied by beams which 
extend across the entire span, bolted to the columns, the ends 
being inserted in the external wall. Upon these beams a steel 
buckle plate roof is laid and bolted; over this is a 2in. skin of 
Trinidad asphalte, as a protector from chemical contact and 
dampness, and as a slight cushion. Above this is placed 6in. of 
concrete, which completes the permanent street, upon which the 
pavement will be relaid.” By the method thus described it is 
claimed that all danger from vibration will be avoided. 

It will be noticed that no objection has been advanced on the 
ground of annoyance from steam or fumes such as pervade some 
portions of the Metropolitan Railway. The explanation is, that 
the motive power is to be electricity, and that ventilation will be 
effected partly by intermediate outlets, partly by revolving 
electric fans. As to rolling stock and other matters, Colonel 
Hazard says, “ The plans include trains composed of ten car- 
riages, equipped with independent intermediate trucks, by the 
use of which the perpendicular tunnel dimensions may be 
limited to 9ft. 6in., and propelled by independent electric motor 
trucks attached to either end of the train, by which device 
change of engines at the termini is avoided. The carriages will 
be constructed of the non-resonant, non-breakable material 
described, upon steel frames, will be entered by side doors 
level with the platform, the floor of the carriage being lese 
than one foot above the rails, will be spacious and comfortable, 
and lighted by incandescent lamps. The style and form of car- 
riage we have devised have the advantages of greater stability 
than the ordinary vehicle, owing to the centre of gravity being 
lower, and practical indestructibility, as the material cannot 
shatter in the case of a collison. Our special equipment permits 
a reduction of one-fifth in excavation on the standard section, 
a corresponding decrease in perpendicular masonry and metallic 
sections, and diminishes the number of steps for access, and 
avoids interference with important sewers. The ‘ way ’ stations 
have an ascent or descent of but 11ft. to the platform.” The 
length of the line will be a mile and three-quarters. At present 
it is only in contemplation to construct a single track each way, 
but these will be so laid that they can easily be doubled in the 
future. The proposéd capital is £750,000 in 74,950 £10 shares, 
and 500 deferred £1 shares. The leading promoters are Mr. W. 
Leatham Bright, M.P., Mr. John Carlisle, Mr. Frederick Woods, 
Mr. Howland Robinson, and Colonel Hazard. At a recent meet- 
ing of ratepayers and others it was resolved to oppose the Bill 
at every stage, and in pursuance thereof, when the Bill came 
before the Examiners on Standing Order proofs a few days ago, 
a petition was presented alleging that in connection with the 
necessary public notices there had been non-compliance. The 
Examiners, however, decided that the Orders had been duly 
complied with, and so the Bill passed safely through its first 
ordeal. 








Capry AND Kincn’s STEEL SLEEPERS.—In our statement of the 
cost this of permanent way, the weight of the fish-plates is, by a 
clerical error, stated at 4 cwt. 1 qr. 24 lb, instead of at 
4 tons 1 ewt. 2 qr. 24 Ib., the same as those for the ordinary wood 
sleeper road, e error does not, however, extend beyond this, as 
the cost is priced out at the correct weight. 
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RAILWAY MATTERS. 


Durine the year 1888 there were 154 persons killed at 
steam railway crossings in Philadelphia, 


Ir is reported that the overland railway service 
between Melbourne and Adelaide is giving general satisfaction, 
according to Mr. Speight—not that it is absolutely protitable at 
present, but that its future prospects are ex lly bright. 


Tur Poughkeepsie Bridge was crossed by a train from 
the east end on December 29th, the connection with the N.Y. and 
Mass. R.R. having been made that day. The presidents, chief 
engineers, and contractors of the several companies took part in the 
informal opening. 


Tur Belgian State Railway Administration has now 
definitely adopted the Belpairo fire-box with flat roof, thus dispen- 
sing with sling stays, and also the straight—when not loaded— 
form of bearing spring, which introduces a saving in manufacture, 
as the plates do not require to be bent. 


‘Tue Spalding Improvement Commissioners have passed 
a resolution asking the Midland Railway Company to build a bridge 
over the Welland and erect a station at Spalding, in consideration 
of opposition not being offered to their scheme for railway exten 
sion in Spalding, which they thought objectionable in one or two 
particulars, 





GREAT satisfaction has been occasioned amongst manu- 
facturers in North Staffordshire by the announcement that the 
railway companies have cancelled the special privileges hitherto 
allowed to imported foreign manufactures and goods conveyed 
over English lines. The lower rates compared with English traffic 
are withdrawn, and henceforth foreign and home goods will bear 
the same rate. 


A FATAL railway accident has occurred in Michigan, 
which will probably do much to direct further attention to the type 
of wheel best suited for American railways. The accident occurred 
at Elmswood, and Mr. James McDonald, the Lieutenant-Governor 
of the State, and several other persons were killed, Many of the 
passengers were injured, It is reported that the disaster was 
caused by the breaking of a wheel. 


Tue cycle show at the Crystal Palace is the largest 
exhibition of bicycles and tricycles ever held. It will remain open 
from Friday, January 25th, to Saturday, February 2nd. e 
exhibits fedate over 1000 machines; the space occupied measures 
30,000 superficial feet, about three miles of red cloth being used 
to cover the platforms. The Stanley Show of 1889 thus affords 
another striking example of the exceptional adaptability of the 
Crystal Palace for exhibitions of every kind. The London, Chatham, 
and Dover Railway has consented to run extra fast trains to the 
Palace during the week of the show. 


AN examination is now being made of the countr 
between Bikanir and Jeysulmir, but /ndian Engineering understands 
“that the country through the Sind desert is so hopelessly bad either 
via Khipra or Omercote, that a line could only be kept open under 
very costly conditions of both construction and maintenance. As 
it is very unlikely that the Government will give a guarantee to a 
company for the making of this line, shorn as it now is of the 
Delhi-Kalka section, the project may, we think, be considered as 
shelved, at any rate during the present century, and Kurrachee 
must find its account through its present channels of communica- 
tion for some time to csme.” 


Tue railway mileage of Kansas is shown by the State 
Commission’s annual report to be 8800. This gives the State 
five and a-half miles of railroad to every thousand inbabitants, a 
larger mileage in proportion to population than that of any other 
State. The reports of the companies to the Commission for the 
year ending June 30th show that, of the total, 2512 miles were 
operated, at a net loss of 878,619 dols. Besides this, 4301 miles of 
lines, which earned enough to meet their operating expenses, did 
not earn enough to meet their interest charges. The aggregate 
interest charges which were not met by the receipts were 
5,129,568 dols. The total gross earnings were 74,022,045 dols., 
while the operating expenses, taxes, interest, and dividends were 
82,898,228 dols. The American Engineering News says the total 
dividends paid were 8,385,995dols. It is thus seen that the total 
gross earnings of the companies were not quite sufficient to pay the 
cost of operating the road and the interest on the capital invested. 


ConcerninG the Trans-Caspian Railway, Jndlan En- 
yineering says accounts vary as to this great Russian engineering 
triumph. The Civil and Military Gazette says :—‘‘ Of course, the 
Trans-Caspian yesow A is not at present anything like our Indian 
lines, and some travellers describe it rather as a steam tramway, 
or as resembling the class of line which our engineers lay down to 
facilitate the serious construction of a railway. The same holds 
good of the bridges. The Oxus Bridge, for instance, as we learn 
from private letters, gives constant trouble, and is always being 
broken when the river is in flood. During the floods last August, 
fifty metres of the bridge had been washed away, and passengers 
had to cross in boats. Sesatthaian, a beginning has been made, 
and the railway, such as it is, has already become an important 
political factor in Central Asia.” The first-mentioned Indian paper 
suggests that perhaps Colonel Le Mesurrier could throw more 
light on the subject, but believes that he was favourably impressed 
with what he saw of the Russian line, and says he has expressed 
himself accordingly in his private report to Government, 


Tue Leeds Corporation are about to lay a tramway 
between the town and Roundhay Park. It is to be a double line, 
and two miles and a-haif in length. The arrangement is that the 
lines shall be laid on beds of concrete along the left side of the 
road, going from the town. The widening of Roundhay-road has 
been in progress for some time past, and this work is sufficiently 
advanced to enable the Corporation to commence at once with the 
laying of the rails. With the road a uniform width of 60ft., it will 
be possible to leave sufficient ground on the right-hand side for 
two carriages to pass each other, and on the left there will be 
space for one conveyance to run between the tram line and the 
causeway. The latter section will, like the tramway, be paved 
with granite ; the ground on the right will remain macadamised. 
The work of laying the concrete beds was commenced a week ago. 
The contract for the rails was obtained by a Belgian firm. The 
first delivery is expected a few days hence, 590 tons of steel rails 
and 26 tons of fish-plates being required. The Highways Com- 
mittee anticipate that the work of laying the lines will be completed 
by May. The tramway will then be let on lease, 


Tue celebrated Victoria Bridge suffered from a derail- 
ment accident on December 8th which illustrated for the thou- 
sandth time the impropriety of leaving bridge approaches unpro- 
tected by re-railing guards, and the danger of unnecessarily using 
both a front and rear engine. An empty car on a mixed train, 
the fifth from the engine in a train of seven, mounted the track at 
the west switch frog just before entering the bridge. There was, 
for some reason, a pushing engine behind. None of the train 
crew felt any pull, but the watchman at the portal noticed the de- 
railment, and set a flash-light signal abead within the tube, which 
caused the engineer to quickly—too quickly—bring his train to a 
standstill. e derailed car was then crushed as between the 
upper and the nether millstone, back across the track about 200ft. 
from the entrance end of the tube, and two following cars ran upon 
it and were badly broken, causing a block of four and a-half hours. 
No harm worth speaking of was done to the bridge, and the highly 
creditable fact was brought out that this was the first derailment 
of the kind ina period of twelve years, but the American Engi- 
neering News says it was quite unnecessary to have had this one 
had re-railing guards been in use at the ends of the bridge, 








NOTES AND MEMORANDA. 


In a recent report on the collapse of some boiler fiues, 
Mr. W. Parker states that about 2cwt. of solid matter will be 
deposited in the boilers per 1000-horse power if sea water is used 
for make-up feed. 


Ir is said that there is now a growing demand for solid 
paraffin for washing purposes, It is only a brief period since solid 
paraffin was introduced to public notice for this purpose, and 
already its success is assured. People in New Zealand discovered 
the advantages of petroleum for domestic washing purposes, and it 
is now said to be in regular use there. 


Some one tells how to prepare soft coal in such a 
way, says the Scientific American, at small cost, that there will be 
no accumulation of soot in the chimney, and that the under sides 
of the stove lids will be kept clean. Here it is:—For a ton of coal 
buy a few cents’ worth of common salt, make a brine of it and pour 
over the coal. We do not say that the result will be as effective 
as the promise, but it is worth trying. 


During last week 2837 births and 1769 deaths were 
registered in London. Allowing for increase of populatiun, the 
births were 48, and the deaths 205, below the average numbers in 
the corresponding weeks of the last ten years. The annual death- 
rate per 1000 from all causes, which had been 21°4 and 24-9 in the 
two preceding weeks, declined last week to 21°2. During the first 
three weeks of the current quarter the death-rate averaged 22°5 per 
1000, and was 1‘0 below the mean rate in the corresponding periods 
of the ten years 1879-88, 


Tue remarkably fast passage of the Castle liner Roslin 
Castle, which was noted at the time of her arrival at Cape Town, 
proves to have been completed in a much shorter steaming time 
than any previously recorded voyage between England and the 
Cape. Leaving Dartmouth at 4 p.m. on December 7th, the Roslin 
Castle reached Cape Town at 1 p.m. on Wednesday, December 
26th, having called at Lisbon, Madeira, and St. Helena. The 
entire distance, 6102 knots, was covered in 18 days 21 hours, the 
net oe time being 17 days 18 hours 30 min.; average speed, 
14°35 knots, 


THERE are now 10] Geographical Societies in the world. 
Of these, France and her colonies have more than any other coun- 
try—29, with 19,800 members; next comes Germany, with 22 
societies, and 9200 members ; followed by Great Britain and her 
colonies with 9 societies, and 5600 members. There are altogether 
130 geographical serials published in the various countries in the 
world. France has thus most literary geographical facility, and 
Great Britain least. British colonisation has not suffered much from 
the fact ; as compared with France its colonisation is inversely pro- 
portional to the number of such societies. 


A PAPER was recently published on the “ Determination 
of the Fire-resisting Power of Earthenware and the Determination of 
High Temperatures,” by K. Zulkowski.—Chem. Zeit. 12, Con- 
cerning it the Journal of the Society of Chemical Industry says, Seger 
has suggested that a scale for the measurement of high tempera- 
tures in ovens can be made by employing definite mixtures of 
Zettlitz kaolin, quartz, felspar, and marble, which would show 
various degrees of crackling at higher or lower temperatures, 
according to their composition. These mixtures are distinguished 
by different numbers and are sbaped in the form of a tetrahedron. 
For very high temperatures mixtures of Zettlitz kaolin and quartz 
only are employed. Such scales can also be used for determining 
the fire-resisting power of earthenware. 


Durine the last few years a telephone conductor has 
been run inside a gas main, between the gasworks of the New 
York Consolidated Gas Company at 99th and 111th streets. The 
conductor enters the gaspipe by a stuffing-box, made gas-tight by 
plaster of Paris. The wire is carried by glass insulators fixed in 
the roof of the pipe. The length of the circuit is over half a mile, 
and it has been in continual use. Owing to the success of this 
experiment a series of new mairs have recently been supplied with 
telephone cables serving for the use of the gas company. But the 
experiment tends to show that the disused mains of a gas company 
might profitably be employed for running the wires of an electric 
lighting company underground. This is not, however, consistent 
with the experience of the New York telephone companies, which 
have found that the insulating material is rapidly destroyed in 
such pipes, 

Tuer Royal Academy of Sciences of Turin gives notice 
that from January lst, 1887, the new term for competition for the 
seventh Bressa prize has begun, to which, according to the testator’s 
will, scientific men and inventors of all nations will be admitted. 
A prize will therefore be given to the scientific author or inventor, 
whatever be his nationality, who during the years 1887-90, accord- 
ing to the judgment of the Royal Academy of Sciences of Turin, 
shall have made the most important and useful discovery, or 

ublished the most valuable walk 4 any of the following subjects: 
Physical and experimental science, — rene eer 
chemistry, physiology, pathology, geology, history, geograpby, 
and stativtics The t os ae be closed at the end ‘ee ea 
1890. The value of the prize amounts to 12,000 Italian lire. The 
prize will in no case be given to any of the national members of 
the Academy of Turin, resident or non-resident. 


In an interesting paper on the decay of the building 
stones of New York City, recently read before the New York 
Academy of Sciences, Mr. Alexis A. Julien says it is “‘ pitiable” to 
see new buildings erected in soft and often untried varieties of 
stone, covered with delicate carvings of foliage and flower garlands 
which are almost certain to be nipped off by the frost before the 
second generation of the owner shall enter the house. Mr. Julien 
points out that many of the best building stones of America have 
never been brought into New York. Among the examples he 
mentions are siliceous limestones of the highest promise of dur- 
ability, allied to that employed in Salisbury Cathedral ; refractory 
sandstones, like some of those of Ohio and other Western States, 
particularly fitted for introduction into business buildings in the 
‘* dry-goods district,” storage houses, &c., where a fire-proof stone 
is needed ; and highly siliceous varieties of Lower Silurian sand- 
stones, such as occur near Lake Champlain, quartzitic and hard to 
work, like the Craigleith stone of Edinburgh, and possessing, 
Nature says, the valuable qualities of that fine stone, in resisting 
discoloration, notwithstanding its light colour, and in remarkable 
resistance to disintegration. 


Herr L. L. pe Koninck, in the Journal of Chemical 
Industry, says :—‘‘ Various plans have been proposed for detaching 
the contents of platinum crucibles containing bisulphate or alkaline 
carbonate melts, but none has proved satisfactory, opuiety if the 
crucible be not perfectly smooth. The following method, however, 
is available, even in the case of an old crucible with roughened 
surface :—As soon as the fusion is completed a piece of platinum 
wire 8—10 cm. in length, having one end bent to form a loop, and 
the other coiled in a spiral form, is inserted into the melted mass, 
so that the spiral is completely immersed, and held there until the 
contents of the crucible solidifies. It is then hung by means of a 
second wire, having a hook at each end, from a glass rod carried in 
a clamp sliding on the retort stand that supports the crucible, at 
the height of a few millimetres above its triangle. On heating 
sharply, the outer layer of the mass fuses and the crucible falls on 
to the triangle, leaving the bulk of the melt suspended by the 
wire ; both it and the particles remaining in the crucible can be 
readily dissolved in the appropriate liquid. The plan is specially 
serviceable in the case of fusions with bisulphate in the determi- 
nation of titanium, when of course the solvent must be used cold ; 
on suspending the mass near the surface of the solvent the saturated 
liquid falls to the bottom of the vessel and is continually replaced 
by fresh, so that solution takes place rapidly.” 





MISCELLANEA. 


Ar the meeting of the Bell’s Asbestos Company on the 
30th inst. it is intended to declare a dividend which will make the 
total for the year equal to 22} per cent. 


Mr. Ropert Young, of the firm of Robert Young and 
Company, railway contractors, Westminster, 8.W., has been elected 
a member of the London Chamber of Commerce. 


TurovuGH the increased cost of coal and other material, 
the Midland Sanitary Pipe and Firebrick Manufacturers have 
issued a new list cf prices, which came into operation on January Ist. 


Ir is stated that another lighthouse for the Yorkshire 
coast is to be erected between Flamborough Head and Spurn 
Point. Colonel Haworth Booth has made an offer to the [rinity 
Corporation of an historic site for the proposed new lighthouse. 


THE thermopile is still, it appears, occupying Mr. 
Edison’s attention, and the newspaper paragraphists are already 
preparing the way for any announcement that may turn out to be 

st, or most in the interests of those who give the information. 


Tue renowned Sutro Tunnel has been sold under a 
decree of foreclosure at Virginia City, Nevada, and bought in by 
the Sutro Tunnel Company of New York, which holds the mort- 
gage of M‘Calmont Brothers, of London. The price paid was 
£265,000. 

Tue South Australian Register thinks the Melbourne 
Exhibition will probably result in a deficit of £200,000, and yet it 
appears that, subject to the approval of Parliament, the New 

ealand Government has accepted the terms proposed by the kahi- 
bition Company for holding an exhibition in Dunedin during this 
year. Perhaps the Melbourne results will open the New Zea- 
landers’ eyes to the fact that all Exhibitions are not successes, 


THE directors of the New River Company have issued 
a circular in which they inform all applicants who desire to have 
their names placed on the list of recommended plumbers printed 
on the back of the notices served by the company, that it will be 
necessary for them to obtain certificates from the Plumbers’ Com- 
pany that they are efficient workmen, and registered by that com- 
pany. This seems to be the first action of the kind taken by the 
London water companies, 


A Report by Mr. W. Parker, chief engineer surveyor 
of Lloyd’s Register, has been published, attributing the collapse of 
the flues of a nearly new boiler to the use of sea water for the 
make-up feed, and insisting on the importance of making up the 
feed for boilers working under high pressures with fresh water. 
Considering that most effective and compact feed-water make-up 
apparatus can now be so easily obtained, it is remarkable that any 
steamship owner should allow his boilers to be worked without 
it. 


Ir has been arranged that Professor H. G. Seeley, 
F.R.S., will deliver a course of lectures in Holborn Town Hall, 
Gray’s Inn-road, every Wednesday evening during February, at 
eight o’clock. ‘This course is given at the request of the London 
Geological Field Class. The lectures will relate to the strata to be 
seen in the coming summer excursions of the class. A comparison 
will be made between the geological structure of localities to be 
visited, and the conditions of the same strata in other parts of 
England or the Continent. 


Tue Admiralty authorities have placed the order for 
the ten second-class torpedo boats, which they are requiring this 
year, with Messrs. Yarrow and Co., of Poplar. These boats will 
be built of 7 galvanised steel. They are 60ft. in length, and 
similar to ‘‘No. 50” second-class torpedo boat built some time 
since by the same firm, which has proved to be a great improve- 
ment on the second-class boats of the old type. They will be fitted 
with torpedo gear and machine guns, and are adapted to serve as 
tenders to the large vessels in her Majesty’s Navy ; when lifted on 
board their total weight will be from eleven to twelve tons, 


TuE swing bridge across the Ouse at Cawood, which has 
a length of 300ft., has just undergone a complete renovation, and is 
now in a most satisfactory condition. The old asphalte roadway 
which it was found impossible to keep in good repair owing to the 
changes of temperature, and the heavy traffic, has been removed, 
and in its place a floor of English oak planks Jaid crossways and with 
bevelled edges has been substituted, with the result that the struc- 
ture has been considerably lightened, and the bridge can now be 
opened and closed with the greatest ease by the bridge keeper. 
The entire superstructure has been repainted, and the cylinders and 
piers tar varnished. The fenders have been thoroughly overhauled 
and well coated with a mixture of tar and pitch. The bridge- 
keeper’s lodge has also been repaired and painted outside in quite 
an esthetic manner, and it is now a picturesque object and in har- 
mony with the bridge, which is the largest and most important 
road bridge in the East Riding. The works have been carried out 
from the designs and under the superintendence of Mr. J. Vickers 
Edwards, surveyor to the West Riding, and Mr. George Bohn, 
consulting engineer to the Justices of the East Riding, by Mr. 
Thomas Brewer Mather, contractor, of Hull. 


Tue Admiralty have addressed a circular to the fleet 
and other engineers on the retired list with a view of ascertaining 
their willingness to rejoin the Navy temporarily in case their 
services should be required. By the existing regulations of the 
service, all officers on the retired list are liable to be called out 
when required, but it is thought that their Lordships propose 
forming a volunteer reserve. The officers joining will always be in 
immediate communication with the Admiralty, and will be obliged 
to keep themselves informed with respect to the progress of marine 
engineering. The steam department of the Navy is at present in 
a very unsatisfactory condition as regards numbers, and it is 
probable that, in the event of war, grave inconvenience would 
arise from this circumstance. A sbort time ago an urgent demand 
was received at Portsmouth from Chatham for the loan of six 
assistant engineers, but as they could not be spared by the Steam 
Reserve, the demand was not complied with. To maintain the 
engineer complements on a war footing in times of peace would 
necessitate swollen estimates, and produce an effectual bar to 
promotion. The creation of a volunteer reserve would surmount 
the difficulty, and would enable their Lordships to fill the vacancies 
in the home appointments temporarily caused by the annual 
manceuvres with officers from the retired list. 


At a meeting of the council of the borongh of Bvotle- 
cum-Linacre last week, the Watch Committee of the Corporation 
were authorised to obtain competitive plans and estimates of the 
cost of a new police station and Court-house, to be erected on land 
belonging to the corporation, adjoining the Free Library and 
public baths, and offer premiums of fifty, thirty, and twenty 
guineas for the three designs that should be adjudged first, second, 
and third in point of merit. The cost of the proposed buildings, 
exclusive of furniture and fittings, is not to exceed £8000, and a 
schedule prepared by the borough surveyor setting forth the 
accommodation to be provided has been approved by the Watch 
Committee. The corporation have also had their attention called 
to the desirability of improving the means of communication be- 
tween the eastern and western sides of the borough, which are 
separated by the Leeds and Liverpool Canal, and at present all the 
bridges crossing this canal are almost impracticable for the heavy 
traffic of the docks and warehouses, The improvement committee 
are requested to give the matter their attention, and the borough 
surveyor is to report on the best method of carrying out some 
improvement either by means of hydraulic swing bridges, or by the 
construction of new bridges with considerably improved approaches, 
so that a passable gradient may be obtained, 
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LA LOUVIERE HYDRAULIC CANAL LIFT. 


In our impressions of the 14th December last and 11th inst., 
we have published er gravings illustrating this fine piece of work, 
and we now give sections and details on page 82, and a view of 
one of the great troughs in its upper position supported by the 
hydraulic ram 6ft. 6jin. in diameter. ‘ 

The Belgians have always paid a great deal of attention to 
their canal system; both these and the railways—with a few 


exceptions—being in the hands of the Government, they have | 


developed both simultaneously for the advantage of the country. 
Their canal system is chiefly due to the first Napoleon, who 
planned and in part executed a complete network of canals. join- 
ing all the important inland towns with the seaports. Amongst 
those designed was a cross canal to connect Charleroi and the 
centre coal basins and the north of France, and also open a more 
direct route to Brussels and the sea, for the large exports from 
the industrial district around Mons. But this canal presented 
many serious engineering difficulties, and the project, although 
repeatedly brought forward, has been shelved from time to time 
on this account, and it is only in the last five years that the work 
has been definitely commenced. 

The two canals that it was proposed to join, were in the centre 
basin, the Mons and Condé Canal, and a short branch—em- 
branchment d’Houdeng—of the Charleroi and Brussels Canal. 
The distance between the two was only 15 kilos. —94 miles—but 
the difference in level between them was 89°45 metres— 
293ft. 6in.—and owing to the abrupt geological formation this 
difference lay almost entirely within a space of a couple of miles 
or so. When we add that there is no water available, even the 
existing canal from Charleroi to Brussels being artificially sup- 
plied, and that the barges navigating on these canals were 


39 metres—128ft.—long and demand 8ft. depth of water, it is | 
clear that the use of ordinary locks with their tremendous waste | 


of water would be highly impracticable. The Belgian Govern- 
ment perfectly recognised this fact, and when they at last 
decided to construet this new junction canal, to which the name 
of Canal du Centre was given, they specially instructed their 
engineer, M. Génard, to study the question of replacing ordi- 
nary sluice locks by some mechanical method capable of effect- 
ing a saving both in time of manipulation and quantity of water 
used, After examining numerous projects, M. Génard decided 
that the only practicable system was that designed by Mr. 
Edwin Clark, for effecting a junction between the river Weaver 
and the Trent and Mersey Canal, and known as the Anderton 
canal lift. M.Génard therefore prepared his preliminary plans 
for the new canal on the assumption that some such lifts would 
be used. 


76ft.—by means of six ordinary locks; this section was com- 





The first section of the canal, 13 kilos.—8 miles | 
137 yards—long, overcomes a difference of level of 23°26 metres— | 
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| menced in 1832, and was finished about two years since. 
| Soon after the first section was begun the Belgian Govern- 
| ment decided to instal one hydraulic lift, out of the four pro- 
| jected, at the top end of the new canal; and they entered into 
an agreement with the firm of Clark, Standfield, and Clark, of 
which Mr. Edwin Clark was a partner, to provide them with 
| complete working drawings of an hydraulic lift with a rise and 
fall of 15°397 metres—50ft. 64in. After some considerable dis- 
cussion and alterations, the plans were at last definitely accepted 
and the masonry portion of the works begun on May Ist, 1885, 
| and in December of the same year the whole of the ironwork 
and machinery was let to the Société Cockerill, of Seraing. 
The size of the barges navigating the Belgian broad gauge canals 
is fixed at a maximum length of 39 metres, without rudder, of a 
maximum breadth of 5 metres, and a draught of 2 metres, so 
that the sizes fixed for the locks on these canals are :—Length 
between gates, 43 metres—141ft.; breadth, 5°80 metres—19ft. ; 
| and the depth of water over the sill, 2.40 metres—7ft. 104in. 
The trough or pontoon which forms the receptacle for the boats 
in the hydraulic lift was therefore made of the same dimensions, 
with a mean depth of water in it of 2°40 metres—7ft. 104in. 
This trough is constructed exactly like a swing bridge. There 
are two main horizontal lattice girders, each 43°0 metres—141ft. 
—long, with a depth of 6°00 metres—19ft. 8in.—in the centre, 
falling to 4°00 metres—13ft. 14in.—at each end. Ona set of 
transverse girders is a fresh set of lighter longitudinal beams 
which the bottom plating is rivetted ; and the side plating being 
rivetted to the main girders, it forms a long watertight trough 
open at each end, but provided with doors which can be raised 
or lowered at will. g 

| The end of the upper canal is carried out by an embankment 
| and retaining wall to a certain distance, and then, by means of 
an aqueduct of 17°80 metres—58ft. 5in. long—of a similar con- 
struction to the troughs, and like them terminated with a 
movable gate. The lower canal is also terminated with a short 
metallic lining, also furnished with a movable gate; so that we 
now have, so to speak, three separate constructions: (1) an upper 
canal projecting out into the air, closed with a movable gate; 
(2) a piece of canal large enough to contain the biggest barges 
afloat, and closed at each end with movable gates; and (3) a 
canal at the lower level, also terminated with a movable gate. 
Now it is very clear that if we bring one end of the movable 
lock or trough opposite to the projecting end of the upper 
canal, and open its gate and the corresponding one on the 
trough itself, this trough would be simply a continuation of the 
upper canal, and any barge navigating this canal could enter the 
trough. Now, if the gates be then closed, the trough again 
becomes an isolated structure, but it contains the floating barge. 
If now we provide machinery by means of which the trough can 
| be lowered, and its end now brought opposite to the closed end 
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of the lower canal, on opening their respective gates the barge 
will be free to leave the trough and proceed on its voyage down 
the lower canal. This is practically what Messrs. Clark, Stand- 
field, and Clark, have done in their canal lift, utilising the hy- 
draulic ram as a means of conveying the trough from one level to 
the other. The iron trough is supported by means of four stout 
girders, taking hold of each of the main longitudinal girders on 
the head of a huge hydraulic ram having an external diameter 
of 6ft. 6fin. This ram is placed centrally under the middle of 
the trough, so that everything is poised and in perfect equi- 
librium. The upper and lower canals are so located that the 
trough just fills up the space between their terminations; that 
is to say, that when the trough is down its lower end just 
comes opposite to the termination of the lower canal ; and when 
the trough is up, its upper end just meets the terminating 
face of the upper canal. The ends of the troughs and canals are 
not made quite vertical, but slightly bevelled, so as to form a 
wedge. It is by pressure against this wedge that a watertight 
joint is made between the movable and fixed parts, 

The main guiding of the movable trough is effected by means 
of the large pyramidal central guides ; the sides of the trough 
are furnished, so to speak, with a large crosshead, 25ft. 7in. 
long, which slides up and down in the slot in the guides, 
Further guides are provided at each end, but these are only to 
prevent any rotary horizontal movement that might be set up 
by the action of the wind. In fact, the guides at the lower end 
might be entirely dispensed with, as being quite unnecessary, 
The whole of the guides are well tied together in all senses, and 
form therefore a very powerful framework all round the lift. 
Now it would have been a tedious and wasteful job to have had 
to pump up the lift every time it was required, and therefore 
one lift has been exactly balanced by a second similar one 
parallel to and alongside it. The upper and lower canals 
are, therefore, each divided into branches corresponding 
to the two troughs. The advantages of this system are at ounce 
There is, so to speak, a double line of rails ; boats 
can go up at the same time as others can come down, and there- 
fore double the traffic can pass ; and mechanically speaking, 
since the two troughs are of equal weight, they will be in 
equilibrium on their rams, and the only force required will be 
the small amount necessary to overcome friction and compen- 
sate for the displacement of the emerging ram. Now this force 
can be easily obtained from the upper canal without the inter- 
vention of any machinery, simply by letting a little more water 
into the upper trough. This is practically done by not allowing 
it to go to its full height, but stopping it about eight inches 
short. It therefore receives a layer of just 8in. more water, 
and is proportionately heavier than the lower trough. There- 
fore, when the communication valve is opened, this heavier 
trough descends, forcing up the other one. The descending one 
is stopped 8in. too high, and the surplus water run off ; 
it then becomes of normal weight again, and is ready to be 
forced up in its turn. 

Practically it is found that the working surcharge requires to 
be about sixty tons ; this is equivalent to a layer of water 10in. 
deep on the surface of the trough. As fifty tons of this are 
required to balance the extra weight of the projecting ram, it 
follows that only ten tons are required to overcome the friction 
of the parts. And as the weight of each trough with water 
and ram is about 1100 tons, this figure is not excessive, when 
we remember that the actual period of traverse is only two 
and a-half minutes; and since the distance travelled is fifty 
feet, it is equivalent to a rate of din. per second, or 20ft. a 
minute. 

It will be seen from the foregoing that this machine is theo- 
retically capable of working without steam power or other 
machinery, simply taking its motive power from the upper 
canal; but, practically, there are always leaks to contend 
against, or the engineer may let one trough go down too low, 
and then have to raise it again, consequéntly a small accumu- 
lator, equivalent to a stroke of 2ft. in the large presses, has been 
provided. This is worked from a turbine, taking its water 
from the upper canal. Two turbines are provided, capable of 
furnishing 5000 gallons per hour, under a pressure of 470 lb, 
per square inch. They have been made large enough to enable 
one trough to be used by itself in case of a breakdown. These 
turbines are also utilised to work all the lifting doors by 
hydraulic power, they also work capstans at each end for 
hauling the barges into and out of the troughs. 

The great crux of the whole work was the material of which 
the presses were to be made. The Government allow a very 
low coefficient of safety for cast iron. It would therefore 
have required so great a thickness to have supported the 
weight that casting would have been difficult and uncertain. 
After numerous trials and experiments it was definitely deter- 
mined to make the presses of cast iron, turned 4in. thick, round 
which weldless steel tires are shrunk, like coils on a gun. The 
thickness of these steel coils is 2in, The ordinary working 
pressure on the press is 470 lb. per square inch ; and the coils 
are so shrunk on that they set up a compression on the cast 
iron of nearly the same amount, so that practically there is no 
strain on the cast iron portion of the press at all, which simply 
acts as a sort of water-tight lining, and the mild steel hoops do all 
the work. 

The engravings, Figs. 3, 4,5, page 82, shows this very clearly,and 
also gives the disposition of the stuffing-box. The angle ring 
outside the stuffing-box also shows the way in which the 
different segments are bolted together. On account of the 
great weight of the cast iron part, the press had to be con- 
structed in several segments, each about 7ft. high, and these 
had to be bolted together; it is evident that ordinary flanges 
could not be cast on, asin that case the steel coils could not 
have been shrunk on over the flanges. This difficulty was got 
over by rolling the end coils of each segment with a flange, 
making an ordinary weldless tire of it; in fact, the first experi- 
mental coils were rolled in the ordinary tire mill. To prevent 
the coils from being dragged off the cast iron cylinders, these 
latter have a slight lip or flange left on them, of dimensions 
sufficient to take a shearing strain to the connecting bolts, but 
still small enough to allow the heated and therefore the ex- 
panded coils to be passed over it. On cooling these coils shrink 
up and tightly compress the cast iron, and the small flange then 
prevents them being pulled off. 

The same engraving shows the remarkably clever manner in 
which the difficulty of introducing the feed-water into the press 
has been overcome. The details of this are due to the Société 
Cockerill. The capacity of one press is about fifty tons of 
water, and when we consider that this amount is to be passed 
from one press to the other in a space of two and a-half minutes, 
it will be seen that the aperture of the orifice must be very 
large to effect this; as a matter of fact, the tube is 10in. dia- 
meter. Now a hole of 10in. diameter in a press is a great 
source of weakness, and more especially in a hooped press, as 
the steel coils would have to be interrupted at the places of the 
feed pipe. Our cut shows more clearly than any description, 
the method that has been used to overcome this difficulty. It 
will at once be seen that the flanged annulus is now practically 
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the strongest portion of the press, and being bolted up between 
two segments is practically of the press, and moreover the 
feeding by means of the number of small holes all round is very 


gentle and uniform, and allows the frame to fit more closely in | at a point where the volume of steam admitted would be equal to 


the press than would otherwise be the case. 

The work was completed and taken over by the Government 
during the last summer, and is nowpractically open for navigation. 
and the Government are now pushing on with the other three 
lifts as fast as possible, soas to open up the whole canal for trade. 
Messrs. Clark, Standfield, and Clark are the engineers for the 
Belgian Government, and the illustrations we give are from 
photographs taken by their resident engineer, Mr. Lyonel 
Clark. In our issue for December 21st we gave two general 
views of the lift. In the upper one, a side view looking down 
stream, the aqueduct that terminates the upper canal is clearly 
shown; the right-hand trough is in its upper positiun and in 
connection with the aqueduct, and a barge has just entered. 
In the lower illustration we have changed our point of view 
and descended to the lower level; the trough has likewise 
descended, and the left-hand one is now shown in the upper 
positions the trough is nowa part of the lower canal, the 
gates are lifted, and a barge is being hauled out. In our last 
we gave two more views of the lift, and to-day we give illustra- 
tions of the ram, the enormous size of which is at once apparent. 
The view also shows the construction of the troughs, both the 
transverse and longitudinal girders being very plainly shown. 








THE INSTITUTION OF CIVIL ENGINEERS. 
THE COMPOUND a AS APPLIED TO LOCOMO- 
TIVES. 


AT the ordinary meeting on Tuesday, the 8th of January, the 
president, Sir George B. Bruce, being in the chair, the paper was 
read on ‘“‘ The Compound Principle as Applied to Locomotives,” by 
Mr. Edgar Worthington, B.Sc., Assoc. M. Inst. C.E. 

The author stated that the primary object of the various 
attempts which had been mace during the last thirty-six years, 
and more especially within the last ten years, to apply the com- 
pound system to locomotive engines, was to expand the steam in 
the cylinder more than was commonly done at present, and thus 
to save fuel. In an ordinary engine, during the first portion of 
the forward stroke of the piston, the steam, at, say, 180 Ib. 
pressure and a temperature of 3797 deg. Fah., was suddenly 
admitted to a cylinder at 253-9deg., and instantly began to con- 
dense and lose its pressure. During the latter half of the forward 
stroke the water of condensation was re-evaporated into steam, 
which action continued during the return or exhaust stroke, ex- 
tracting heat from the warm cylinder. If, on the other hand, 
steam at 180 lb. were expanded through two cylinders on the com- 
pound system, with a receiver pressure of S0lb., the average tem- 
perature of the high-pressure cylinder would be 98 deg. above that 
of the low-pressure cylinder. Condensation and re-evaporation 
would still go on in each of these cylinders; but the steam at 180 Ib. 
pressure would, in one case, enter a warm high-pressure cylinder 
at 338 deg., and in the other a cool single cylinder at 253°9 deg., 
there being a difference of 84-1 deg. in the temperatures of the 
two cylinders in favour of the high-pressure one. The chilling 
action of the exhaust steam at 212 deg. would no longer be felt in 
this small cylinder, so that work would be developed in it before 
much steam could be condensed. The final exhaust steam could 
only draw heat from the low-pressure cylinder, the temperature of 
which would be 240 deg.; whereas, in the ordinary engine before 
named, the single cylinder was maintained at the higher tempera- 
ture, 253-9 deg., thus having more available heat to be extracted 
and wasted by its exhaust steam. It would also be noticed that 
the whole of the heat absorbed from the high-pressure cylinder by 
re-evaporation, during the latter half of the forward stroke, and 
the whole of the return stroke of the high-pressure piston, would 
be utilised in maintaining the pressure in the low-pressure cylinder. 
From this point of view, therefore, less heat would be thrown away 
by re-evaporation in engines built on the compound system than 
in ordinary engines. The same reasoning might be applied to 
triple and quadruple-expansioon engines. But the extremes of 
very early cut-off and multiple expansion, in triple or quadruple- 
cylinder engines, were beyond the scope of practical locomotive 
engiveering, where the limits of working had hitherto been found 
to lie within an eight-fold expansion and two cylinders. 

After giving a historical account of the application of the com- 
pound system to locomotives, from the date of Mr. James Samuel's 
“* continuous-expansion engines,” in use on the Eastern Counties 
Railway in 1852, to the modern compound engines now being 
adopted in all parts of Europe, and specially noticing the share of 
Mr. Anatole Mallet in the general introduction of the system, the 
author proceeded to consider the proper capacity of the low-pres- 
sure cylinder in relation to the high-pressure one. Mr. Mallet, who 
had experimented, perhaps more than any one else, on this question, 
stated in 1883 his conclusions that the low-pressure cylinder should 
have avolumeat least double that of the high-pressurecylinder, which 
was confirmed by Mr. von Borriesand Mr. Worsdell’s practice. Mr. 
Webb adopted the larger cylinder ratio of 2°25 or 2°30 to 1, with- 
out inconveniently crowding the cylinders, and was thus enabled 
to obtain a higher ratio of expansion for the steam. Mr. Mallet 
had always preferred to make the point of steam cut off in each 
cylinder variable, and he therefore employed two independent 
reversing gears. Mr. Webb’s ingenious single screw reversing 
gear allowed the steam cut-off in both high and low-pressure 
engines to be adjusted independently. Mr. Borodin fixed the cut- 
off in the low-pressure cylinder at from 70 to 73 per cent., and varied 
the speed of the engine by adjusting the high-pressure cut-off, and 
by the regulator. Mr. von Borries made the lifting links of diffe- 
rent lengths, the difference being about ,\,th the total lift of expan- 
sion link. This gave a later cut-off in the low-pressure cylinder. 

All locomotives should be able to exert at starting their full 
tractive power. In the Worsdell and the von Borries types of 
compound locomotives a special starting valve was provided, 
enabling the engine to exert more power during its first revolutions 
than afterwards when in motion. ere were certain positions in 
the three cylinder compound engine when the high-pressure axle 
only was available for starting; but as a superabundance of power 
was brought to bear upon this one axle, owing to the absence of 
back pressure in the receiver, the use of sand beneath the tread of 
the wheels might enable the engine to start at all times with a 
very heavy load. The high-pressure cylinder should be made 
about lin. larger in diameter than the cylinders of an ordinary 
engine of equal power, even though an advance of 301b. per square 
inch of boiler pressure was contemplated for the.compound engine. 
At very great speeds, where high expansive working was essential, 
compound engines used the steam more efficiently than simple 
engines, and under these circumstances appear to greater advantage 
than at low speeds. Indicator diagrams had been taken from Mr. 
Webb’s engine, showing over 1000-horse-power, and Mr. Worsdell’s 

nger engine, with its ordinary average train, indicated 911- 
orse-power at sixty miles per hour. A most detrimental steam 
wire-drawing took place at the edge of the slide valve itself; and 
as the low-pressure valves in compound locomotives must neces- 
sarily be very short compared with the diameter of their cylinders, 
the Allen, or double ported, valve had been used, to double the 
effective length of the steam admission port. In ordinary cases, 
the steam ports of slow moving goods engines need not be so large 
as those of passenger engines running at high speed. The receiver 
capacity of a two-cylinder compound locomotive, having its cranks 
at right angles to each other, should be not less than the capacity 
of the small cylinder; for it must be capable of containing at least 
one-half the small cylinder full of steam, discharged during the 
latter part of the stroke of the low-pressure cylinder, when the 





latter were not taking steam, as well as the steam which was left in 
tho receiver after the previous stroke. The largest amount of work 
would be obtained from the expanding steam in a compound engine, 
if the cut-off in the low-pressure cylinder were permanently fixed 


the capacity of the high-pressure cylinder. This advantage, how- 
ever, must be sacrificed ; for it was more important to arrange the 
low-pressure cut-off, so as to divide the work equally between the 
two cylinders. x E 

The use of high-pressures in one cylinder, with a single slide 
valve controlled by any ordinary valve gear, was attended at high 
speeds by much loss of pressure, caused by throttling and conden- 
sation of steam. Therefore, pressures of 150 lb. to 20%]b. were 
worked most economically either by independent steam and exhaust 
valves, as in the Corliss engine, by double slide valves, employed 
on the Central Pacific Railroad since 1888, or, if ordinary locomo- 
tive valve gears were used, the steam must be expanded through 
morethanonecylinder; that wastosay, the locomotive must be com- 

unded, An average saving of 18:8 per cent. was effected in fuel 

y the substitution of compound forordinary engines, the boiler pres- 
sure being higherinthe compound engine thanin the ordinary engine. 
The following minor advantages might be classed under this head :— 
(1) Prolonged expansion of steam in one cylinder was avoided ; the 
high-pressure steam develo the first portion of its work ina 
very hot cylinder, and the latter portion in a cooler cylinder; (2) 
re-evaporation was not so great as in an ordinary engine ; condensa- 
tion took place chiefly in the cool low-pressure cylinder, and very 
little heat was abstracted by re-evaporation from the high-pressure 
cylinder; (3) leakage at the pistons was reduced, the effective 
pressure per square inch on each piston being small; (4) high 
grades of expansion could be frequently used, without the with- 
drawing action attending an early steam cut-off; (5) the wear and 
tear of the boiler was less, notwithstanding the higher pressure ; 
(6) the force of the blast was lessened, and fewer sparks were 
drawn through the tubes and thrown from the chimney. The 
boiler was required to evaporate only from 80 to 85 per cent. of the 
water necessary for an ordinary engine to do the same work ; and 
thus, of two boilers of equal size, the one on a compound engine 
was not driven so hard, and would, therefore, last longer than the 
other on a non-compound engine. 

Compounding, on the one hand, compelled a certain amount of 
expansion, and on the other allowed more than double the expan- 
sion possible in the ordinary engine. The blast pipe could be made 
jin. or Zin. larger in diameter, and the beats of exhaust being 
lighter and reduced to half their previous number, the tearing 
action of the blast was diminished, especially at high speeds. The 
pressure on the piston, and consequently the working strains 
throughout the machinery, were more uniform when steam was 
expanded through two cylinders than when the same ratio of 
exparsion took place in one cylinder. In simple engines working 
with high expansion, the pressure on the piston at the beginning of 
the stroke was greater than in the compound engine. This was the 
portion of the stroke when the progress of the piston was small, 
and the crank was doing the least amount of useful work; there- 
fore, in a simple engine, the increased pressure at the beginning of 
the stroke, while creating a corresponding increase of friction on 
the crank-pin, caused very little extra useful effort. Again, the 
sustained pressure during the stroke of the compound engine was 
advantageous, because, in the middle of the stroke, nearly all the 
pressure was transformed to useful effort, and a relatively small 
proportion was lost in friction. When at work, the effective pres- 
sure per square inch on the back of compound engine valves was 
less than that on the valves of ordinary engines, inasmuch as the 
sum of the pressures on the high-pressure and low-pressure valves 
could not together exceed the boiler pressure. But the full boiler 
pressure, and consequently heavier strains, were brought to bear 
upon the high-pressure valve and machinery, both when the loco- 
motive was starting and at other times, when the high-pressure 
and low-pressure engines were worked independently with live 
steam, admitted to the cylinders by means of the various automatic 
and non-automatic starting-valves in use for that purpose. The 
more uniform distribution of strains enabled compound locomotives 
to run with exceptional steadiness. This result, however, might 
be partly due, in the German and in the three-cylinder compound 
engines, to the position of the cylinders, which were placed far 
back near the middle of the wheel base, where their disturbing 
influence was little felt, and also to the position of the large central 
low-pressure cylinder, the disturbing forces of which, though great, 
lay on the centre line of the locomotive. The increased power of 
starting a train belonged only to those compound engines fitted 
with one of the numerous intercepting or starting valves. The 
effect of these valves was to admit steam to both cylinders direct 
from the boiler, and at the same time to prevent this steam so 
admitted to the large cylinder from acting as back-pressure on the 
small piston. It was evident that a large increase of tractive power 
might thus be exerted at starting, which was useful in overcoming 
the friction of rest of a long train. 

The adoption of high-pressure steam was attended by the 
following drawbacks:—The boiler and all steam joints must be 
more carefully made. Only the better kind of lubricants were 
admissible, such as were not decom d at the higher tempera- 
tures of this steam. The gland packings must be constructed to 
withstand heat, for which purpose several systems of metallic pack- 
ing had given good results. For using very high-pressure steam in 
compound engines, it had been suggested that the first cylinder, 
which would be small, should be made of gun-metal or steel, 
because high-pressure steam corroded cast iron. Until 
suitable piston valves had been invented for the high speeds 
required by locomotives, these increased steam pressures might 
be dealt with by balancing the ordinary slide valves, a practice 
successfully carried out in American locomotives fer the last eight 

ears, and which was being revived in this country by Mr. Webb. 
rge cylinders were an essential feature of the compound 
_—. They were cumbersome, and had more cooling surface 
than small compact cylinders. Much valuable heat might be lost 
if the large cylinders were not carefully protected by wood, felt, or 
air jackets. A large quantity of water of condensation might be 
observed in the chimney, thrown from the blast pipe of the large 
low-pressure cylinder. At each end of this cylinder Mr. Webb 
and Mr. Worsdell placed safety valves, which relieved it of any 
undue pressure caused by the accumulation of water. This large 
cylinder might also be drained by cutting a groove in the low- 
pressure cylinder cocks, about ;4in. wide, to allow a constant leak 
of the condensed water. The momentum of a piston, 26in. or 30in. 
in diameter, together with that of the other reciprocating parts of 
the large engine, caused severe strains, which must be provided for. 

Those compound engines which had more than two cylinders, 
connecting-rods, and valve gear, had a corresponding additional 
number of joints and wearing parts, and therefore required more oil 
than ordinary engines. In the two-cylinder compound system, it 
had been shown that the pressure on the moving parts was not 
so great or fluctuating as on the corresponding parts of a simple 
engine; and it might therefore be expected that the compound 
engine would need less lubrication than the simple one. This, how- 
ever did not appear to have been confirmed in practice. Whether 
it was due to the use in the compound engines of higher steam 
pressures, or to the extra oiling given to anew and less understood 
cJass of machinery, it was difficult to say; but several instances had 
come under the author’s notice in which two-cylinder d 


found on the Continent and in North and South America, the 
compound system might prove more successful than in Great 
Britain, where inclines were more frequent, traffic more varied, 
and fuel cheap. The system had hitherto met with most favour 
and success in Germany and in England. To save unnecessary 
expense, Mr. Mallet constructed his early compound locomotives 
as much like the ordinary locomotives as possible. There could 
be little doubt, however, that a compound engine, as constructed 
now, was a little more expensive in first cost than a simple engine 
of the same maximum power, 

In the compound engine, the boiler, steam pipes, joints, &c., 
must be made stronger, to resist the greater pressure, and extra 
lee nace had to be taken to prevent radiation from the hotter 
poiler, the high-pressure cylinder, and from the increased surface 
of steam pipes where they were exposed, ‘These extra items were 
to some extent balanced hy the smaller size of boiler. ‘To roughly 
estimate the justification for adopting the compound system, it 
might be interesting to compare the cost of fuel consumption by a 
compound locomotive with that of a — engine, running during 
one year 20,000 miles, and burning 301b. of coal per mile, which 
figures were slightly below the average for English railways, 
burnt in one year by an ordinary locomotive 

» € 
= ane ea vs °6¢ tons, 

Coal saved by compound, 15 per cent. of 268 tons = 40 tons, 
Thus, in a country where coal cost 10s. per ton, £20 per annum 
would be saved. This represented interest at 5 per cent. on a 
capital of £400; and if the cost of maintenance were the same in 
the two engines, and the lifetime of each were, say, twenty to 
thirty years, it might be concluded that, in a country where coal 
cost 10s. per ton, an extra outiay, not exceeding £400, would be 
justitied in the price paid for the compound engine. Under the 
above conditions, a two-cylinder compound would be very econo- 
mical ; but the saving of the more expensive three-cylinder com- 
pound would be about half swallowed up by the additional interest 
on its first cost; and it was not likely that the four-cylinder com- 
pound would be economical. ‘The cost of converting ordinary 
engines into compound engines was greater than their difference 
of cost when both were new. A careful investigation into the cost 
of converting some small simple locomotives, on one of the 
Staffordshire tramways, to the compound system, showed that the 
value of the fuel thereby saved would not pay for the alteration in 
ten years. It was probably due to the enterprise of English and 
German locomotive engineers, that the compound system had 
hitherto been introduced so successfully where coal wascheap. Its 
success under these conditions was the strongest argument in 
favour of introducing the system into foreign countries which im- 
ported coal from abroad, as, for instance, Northern India, where 
the price of Welsh coal was £2 14s. 6d. per ton. 

In conclusion, it appeared that the compound principle, in its 
application to locomotives, had been attended by considerable 
saving of fuel, but that sufficient time had scarcely elapsed to prove 
the value of some of the other advantages claimed. Increasing 
the number of cylinders to three or four rendered it possible to 
construct extremely powerful locomotives, Certain minor diffi- 
culties connected with the distribution of steam at low pressure 
had not yet been entirely overcome in compound locomotives 
running at high speeds; but although the system might not be 
suitable for engines working intermittent slow heavy traffic, yet 
on main line trains, and in countries where fuel was dear, its ad- 
vantages were well established. 
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THE MANAGEMENT OF MARINE BOILERS. 





THE following abstract of a report made by Mr. Parker, chief 
engineer surveyor to Lloyd’s Register, on the collapsing of the 
furnaces of a boiler in a new steamer, will be of interest to many 
of our readers :— 

“‘The engines and boiler of this vessel which were surveyed 
during their construction by the Society's surveyors are in all 
respects well constructed. The boiler is of the ordinary round 
multitubular form, 11ft. 6in. diameter, and 10ft. long, fitted with 
two ribbed furnaces 4lin. diameter and 4jin. thick, constructed 
and stayed in accordance with the Society’s rules to work ata 
pressure of 160 lb. per square inch. 

‘On examination of the boiler it was found that the port fur- 
nace had collapsed in two places to the extent of l4in,, and the 
starboard furnace to 3in. The whole of the surfaces below the 
water line including tubes, chambers, furnaces, and shell were 
covered with small cubical crystals, samples of which have been 
analysed and found to consist of nearly pure chloride of sodium 
—or common salt—there being only traces of other matter. This 
is the first case of a furnace of this form collapsing, and looking to 
the peculiar appearance of the inside of the boiler the committee 
considered that it should be investigated. 

‘*The vessel, it appears, is engaged in trading between Garston 
and Dublin, and had been at sea altogether only 240 hours. The 
boiler was originally filled with fresh water, and the practice of 
the man in charge, according to his statement, was to pump the 
boiler up to what he called ‘three-quarter glass’ when at Garston 
and Dublin, and when at sea to blow out 5in. of water each trip. 
When at sea the density of the water was measured by a salino- 
meter and was never found to exceed—in the language used by 
sea-going engineers—-‘three-and-a-quarter thirty-twos,’ ‘one thirty- 
two’ being equal to 5 ounces of solid matter to each gallon, or the 
mean density of sea water. Any extra supply of water required 
was taken from the sea. This salinometer has been tested and 
found to be inaccurate, inasmuch as it shows 3 ounces per gallon 
short of the true density at a temperature of 200 deg. Fah., and 
when the density approaches 16 ounces per gallon, the density at 
which the engineer acknowledges the boiler was worked, the read- 
ing of the salinometer becomes quite unreliable owing to defective 
weighting, so that it was never known at what density the boiler 
was being worked. At times the water must have almost reached 
the point of saturation. 

‘This is a case which shows the safety of furnaces of this form 
to resist collapse even when neglected until ped become highly 
heated. If they had been plain furnaces the collapse would pro- 
bably have been accompanied with rupture, and a serious accident 
might have occurred. In their cold state it would have taken a 
pressure of from 800 lb. to 850 1b. to have collapsed them, but 
when hot they collapsed locally at 160 lb., the strengthening 
ribs keeping the remaining portions of the furnaces in their 
original position and preventing rupture taking place. It 
is known that deposit takes place more rapidly with high 
pressures, and consequently high temperatures, than with low- 
pressures. Theoretically speaking by the process of converting 
water into steam, condensing it into water, and — converting 
it into steam, no loss whatever should take place; but in practice 
there is a considerable loss from leaky pumps, cylinder glands, 
cocks, safety valves, condenser tubes, &c., and in an engine kept 
in my working order, all parts i sag > speaking, tight, 
and no loss from steam blowing off, &c., I find that for every 
thousand horse-power exerted, one ton of water per day has to be 
added to the boiler in the form of extra supply. If this water has 
to be taken from the sea, no less than 2 cwt. of solid matter must 





— had required more oil than simple engines doing simi- 
r work, 

There was a danger in “‘over-cylindering” a compound engine; 
for, when running with a light load, such an engine might be 
obliged to expand its steam to below atmospheric pressure. On 
the other hand, with a 4ft. 8hin. gauge, the difficulty of placing 
the two cylinders between the frames limited the power of inside 
two-cylinder compound engines. It followed, therefore, that the 
same compound locomotive could not adapt itself so well as an 
ordinary engine to both light and heavy traffic. It thus appeared 


that on Jong level roads, and with such regular loads as were 





posited every day, and it can easily be seen how detrimental 
such treatment must be to boilers engaged on long voyages. It is 
considered that all boilers working at high pressures should have 
some means of making - this loss in the form of fresh water, 
either by carrying it in the vessel, or nee and condensing. 

‘In working marine boilers at the high pressures now so com- 
mon, a great amount of ignorance is often displayed by the engi- 
neers to whose care they are entrusted, and it may be stated that 
nearly all the cases of collapsed furnaces, leaky tubes, &., that 
have come under the notice of the officers of this Society since the 
introduction of the high pressures, have been traceable to improper 
treatment.” 
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PUBLISHER'S NOTICE, 


*.* With this week’s number is issued as a Supplement a Two-page 
*Rngraving of the Otto Wire Rope-Way in use at the Gottesegen 
Colliery, Antonienhuette. Every copy as issued by the Pub- 
lisher contains this Supplement, and subscribers are vequested 
to notify the fact should they not receive it. 
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InsTITUTION OF MECHANICAL ENoIngeERS.—Wednesday and Thursday, 
January 80th and 81st, and Friday, February Ist, at half-past seven p.m. | 


on each evening, at 25, Great George-street, Westminster, by permission 
of the Council of the Institution of Civil Engineers: Annual general 
meeting. 


Annual report of the Council will be presented on Wednesday. | 


The following papers will be read and discussed, as far as time permits: | 


—Supplementary paper ‘‘On the Use of Petroleum Refuse as Fuel in 
Locomotive Engines,” by Mr. Thomas oe hart, locomotive superin- 
tendent Grazi and Tsaritsin Railway, South-East Russia; ‘‘On Com- 
pound Locomotives,” by Mr. R. Herbert Lapage, of London; ‘On the 
Latest Development of Roller Flour Milling,” by Mr. Henry Simon, of 
Manchester, Syllabus of these papers will be found on page 34. 

Roya InstitutTion.—Friday, February Ist, at nine o'clock, an evening 
discourse will be given by Professor W. C. McIntosh, F.R.8., on “The 
Life-History of a Marine Food Fish,” 

Society or Arts.— Monday, January 28th, at 8 p.m.: Cantor 
lectures. ‘Egyptian Tapestry and Textiles,” by Mr. Alan 8, Cole. 
Lecture IT.— Complete robes and clothes found at Akmim compared with 
tunics of carly Egyptians, of Hebrews, and Syrians—Greek and Roman 
Ornamental bands, &c., on Akmim tunics—Various shapes of 
bands or clavi, of squares and roundels, tubule adjunctv, compared with 
costumes shown in the wall paintings of Roman catacombs—Avenna 
Mosaics of Empress Theodora, &c.—Typical ornaments from Akmim 
compared with similar motives at Kermanchah—Persepolis—Cyprus— 
and in Roman Mosaics from Constantine, Algeria—Barcelona, Spain ; 

ter yo January 
* Gold and Silver Mining 





.m.: Foreign and Colonial Section. 
in Colo 
8 p.m.: Ordinary meeting. 
by Mr. Conrad Beck ; Captain W. de W. Abney, F.R.S., will preside. 

Junior Enoineerinc Society.—Friday, February Ist, at the West- 
minster Palace Hotel. Paper to be on :—On Public Baths,” by Mr. 
P. J. Waldram. 

Tue Sanitary Institute.—Thursday, January 31st, at five o'clock, 
Lecture by Professor F. Jeffrey Bell, on ‘‘ The Worm Parasites of Human 
Food,” at the Parkes Museum, 744, Margaret-street, Regent-street, W. 
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ENGINEER BRANCH OF THE ROYAL NAVY, 


Tue evidence given by Vice-Admiral Sir A. H. Hoskins, 
the late Second Sea Lord of the Admiralty, before the 
Select Committee of the House of Commons on the Navy 
estimates for 1888, with reference to the engineer branch, 
furnishes food for serious reflection. In answer to 
Sir E. J. Reed, Admiral Hoskins stated that the 





THE 


| number of engineer officers in the Royal Navy has been 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

** 


«" We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 


*,* In order to avoid trouble and confusion, we And it necessary to mform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communieations which do not comply 
with these instructions. 

G. D, (Dunmuir),—Any carpenter will make a wooden syphon for you. It 
can be rendered quite air-tight with pitch, or, if the workmanship is fairly 
good, with paint. 





ARROL AND PRINGLE'S VALVE GEAR. 
(To the Editor of The Engineer.) 

Sir,—With reference to the article in your issue of 18th inst., we 
observe it is stated that this is the invention of Mr. Arrol, of the Forth 
Bridge Works. This is not so. The invention is that of our Mr. T. 
Arthur Arrol and Mr. James Pringle. ARROL BROTHERS, 

Germiston Works, Glasgow, January 2Ist. 
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MEETINGS NEXT WEEE. 


Tar InstiTvTION oF Civi, Enornrers.—Tuesday, January 29th, at 
8 p.m.: Ordinary meeting. Papers to be read with a view to discussion: 
=(1) “The Steep Incline on the Puerto Cabello and Valencia Railway, 
Venezuela,” by Mr. John Carruthers, M. Inst. C.E. (2) “Cost of Work- 
ing the Hartz Mountain Railway,” by Mr. Robert Wilson, M. Inst. C.E. 
f ) ‘Further Information on the Working of the Fell System on the 

utaka Incline, N.Z.,” by Mr. J, P. Maxwell, M. Inst. C.E. 





fixed at 672 of all grades. Twenty-five years ago, the 
number of engineer officers was double this amount, but 
owing to the introduction of engine-room artificers, who 
now perform most of the mechanical and manual duties 


| of the engine-rooms of our men-of-war, it has been possible 


to reduce the number of responsible engineer officers to 
the present low amount. During this same period of 
twenty-five years, the enormous and almost phenomenal 
development of engineering science, especially in its appli- 
cation to our war vessels, has naturally enormously 
increased the responsibilities of the engineer officers, and 
has also naturally increased the personnel of the steam 
department. At present, the engine-room personnel of 
the Navy amounts to about 10,000 officers and men, or to 
almost one-half of the combatant or seaman element, and 
whereas twenty-five years ago the machinery of our most 
powerful warships did not exceed 6000-horse power, 
and was confined almost exclusively to the propelling 
engines, we have to-day ships under construction whose 
propelling machinery alone is to develope a power of 
20,000 horses, while the number of auxiliary engines in a 
vessel of modern type such as the Victoria, by means of 
which engines every function of this enormous floating 
war machine is performed, numbers at least one hundred ; 
and, in addition, the engineer officer in such a ship has 
under his care the entire hull of the ship, with its intri- 
cate system of watertight doors, flooding and sluice valves, 
pumping arrangements, ventilating and electric lighting 
arrangements, and the machinery of her Whitehead 
torpedoes. Some idea may, be gathered from these 
particulars of the heavy and exacting nature of the 
duties and responsibilities of the engineer officers to 
whom is entrusted the task of keeping all these varions 
and complicated fittings in a state of efficiency and ready 
for use at a moment’s notice, and everybody who pretends 
to the slightest knowledge of the subject must at once 
admit how emphatically the engineer officers are connected 
with the efficiency of our Navy, and with its very exist- 
ence as a fighting machine. Under these circumstances, 
therefore, it is a matter of considerable regret to find 
that an officer holding the important position of a Lord 
of the Admiralty should have betrayed in his evidence 
before the Navy Estimates Committee a want of know- 
ledge of our steam Navy, or should have shown that 
he held the steam branch of so little importance as 
utterly to ignore the unremitting skill, attention, and 
scientific knowledge which are absolutely necessary to 
maintain the machinery of our warships in a proper and 
efficient condition, and that he should have described the 
duties of the naval engineer officers as that of driving 
engines only. 

Asked by Sir Edward Reed to enumerate the duties 
of the engineer officer of a torpedo gun vessel of the 
Rattlesnake type, Sir Anthony Hoskins said :—“ There is 
a very exaggerated idea in the mind of the public as to 
the importance of these duties, the multiplicity of the 
engines and the duties connected therewith impress the 
mind of the public very much when they go on board 
these vessels; but each engine is a very simple thing in 
itself generally, and, in fact, I have seen, on board a 
P. and O. steamer, a Lascar bring a bottle of oil and 
lubricate some machine on deck, and start a lever and 
hoist the cargo out himself, and he was driving an 
engine.” And again, Sir Anthony Hoskins was unable 
to say in his evidence whether the engineer-in-chief, who 
is the professional head of the engineering branch at the 
Admiralty, had ever attended a Board meeting of the 
Admiralty, or, in fact, whether he had ever been con- 
sulted. It goes far to prove that the professional 
opinion of the engineer-in-chief could not have been much 
sought if Vice-Admiral Hoskins, in an experience extend- 
ing over a period of eight years as an Admiralty official, 
could not remember whether the engineer-in-chief had 
ever been called upon to attend a Board meeting. It is, 








of course, absurd to suppose that professional advice of 
the engineer-in-chief had not often been used during that 
period. This remarkable ignorance or indifference of a 
member of the Board of Admiralty as to the organisation 
and duties of such a vitally important department of our 
steam Navy as the engineer branch, naturally leads to the 
consideration of the constitution of the Admiralty Board, 
and as to how far its members can be expected to be in 
touch with modern developments and modern require- 
ments, Here we have a Navy which is composed of 
about 550 ships, almost exclusively steamers ; which is for 
all purposes absolutely and entirely a steam Navy ; whose 
whole functions are controlled by the operations of steam 
power and its appliances, and whose steam personnel 
amounts to one-third the entire personnel of the fleet, to 
say nothing of the engineering matériel, and yet there is 
not a single officer on the Board of Admiralty itself who 
from his previous training is qualified to give a pro- 
fessional opinion on any matter connected with the 


. . - » ' 
o,” by Mr. Thomas W. Goad. Wednesday, January 30th, at engineering efficiency of the fleet: 


“The Construction of Photographic Lenses,” | 


The present Admiralty Board consists of a civilian First 
Lord who is a Cabinet Minister, four admirals, and a 
civilian Junior Lord. A Board composed like this was 
probably quite sufficient to deal with a Navy when our 
ships had nothing but sails to propel them, and nothing 
but popguns which were entirely worked by manual 
labour to fight them; but in these days, when the very 
safety and existence of our Navy depends entirely upon 
the skill, care, and science displayed in the design, con- 
struction, maintenance and management of its steam 
machinery, it is absurd to suppose that the Navy can be 
efficiently looked after and worked under such conditions. 
It might, with equal reason, be expected that the stage- 
coach drivers of a quarter or a half-century ago could 
efficiently and safely conduct the traffic of our locomotive 
engines and trains. 

It appears on the face of the evidence of Admiral 
Sir A. H. Hoskins, and also on that of Mr. Forwood, 
Parliamentary Secretary to the Admiralty, before 
Sir Matthew White Ridley’s Committee on Civil Esta- 
blishments, that the engineer-in-chief of the British Navy, 
the finest steam navy in the world we are proud to 
imagine, occupiesa position both as regards his status and 
emoluments which is dangerously below what it ought to 
be. It certainly cannot be for the benefit of the Navy that 
so important an official should not have a sufficiently 
authoritative position to enable him properly to represent 
the department of which he is the professional head, and 
for which he is responsible. At present he holds a very 
inferior and subordinate position in the Controllers 
department of the Admiralty, his salary is £1000 per 
year, increasing after five years’ service to £1200. Mark 
this! The head of a department, whose personnel 
numbers 10,000 officers and men, and who is held re- 
sponsible for the whole of the engineering matériel of the 
fleet, whose value reaches some millions of pounds sterling, 
is only considered worth £1000 per year, and without 
being invidious, of no more value than the civil assistants 
who have little or no responsibility as the professional 
advisers of the Admiralty Superintendents of the home 
dockyards, and who each receive £1000 per year. 

Taking next the positions and salaries of the engineer 
officers of the fleet, we find that chief inspectors of 
machinery receive as full pay £128 per year less than 
naval medical officers of corresponding age, rank, and 
service. Inspectors of machinery receive as full pay 
actually £54 per year less than the full pay of officers of 
the medical or accountant branches who area step inferior 
to them in rank, and whose duties are by no means so 
responsible or important. Fleet engineers receive as 
their maximum full pay £200 per year less than fleet 
surgeons or fleet paymasters of the same age, rank, 
and service. Engineers receive as their maximum full 
pay £63 per year less than surgeons of no greater age and 
service, and have actually to serve for fourteen years 
before they can attain the same pay which is granted to 
a medical officer directly he joins the Navy; while they 
are from six to eleven years behind executive or medical 
officers in relative rank. Under these circumstances 
therefore it is not at all surprising that the engineer’s 
branch feels just cause for dissatisfaction ; and comparing 
the duties and responsibilities of this branch of the service 
with those of any other branches which are more highly 
paid and better treated, it, appears quite time that public 
opinion should also express its dissatisfaction in no un- 
mistakeable terms. There can be no adequate reason why 
our naval engineers should be thought less worthy of 
consideration than other naval officers. 

The Royal Navy, which is primarily devised as a fight- 
ing navy, cannot be compared with any other service; it 
is especially a service by itself ; but many people—judging 
from the evidence taken before the Navy Estimates Com- 
mittee—appear to have dropped into the fallacy of com- 
paring it and the position and duties of its officers—at 
least of its engineer officers—with those in the mercantile 
marine. The duties of the Royal Navy and of the mer- 
cantile navy, which are equally essential and equally 
important to the country, each in its proper sphere, are 
so utterly dissimilar that no comparison of the kind is 
possible, and each service must be taken on its own 
merits. There can be no mistake as to the merits of the 
engineer branch of the Navy, and enough has been said to 
prove that many anomalies and hardships of a serious 
nature exist in this important department of the public 
service, which call loudly and urgently for public inquiry 
and removal. 


LOCOMOTIVE ENGINE RESISTANCE, 


WE have in several articles discussed with our Ameri- 
can contemporary, the Engineering News, questions of 
train resistance. Our ales will remember that we 
quoted Dr, Lardner’s experiments showing that air resist- 
ance was more affected by the bulk or displacement of a 
train than by anything else. Ourcontemporary held that 
head resistance was the principal factor.. That ground it 
has finally abandoned as untenable. We never maintained 
that the whole resistance encountered by a train was 
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due to the air, and to explain what has been observed 
during experiments, we put forward the hypothesis that 
the locomotive has to flatten down the track before it, 
bringing rails and sleepers to their bearings and bending 
the rails. In other words, saying that the locomotive was 
continually running up hill. We may add, that we put 
forward a precisely similar theory many years ago. The 
Engineering News for the 5th of January reprints our 
article in full, and comments on it at considerable length. 
After referring to the total resistance of certain experi- 
mental trains on the Chicago, Burlington and Quincy 
Railroad, our contemporary goes on—“To explain these 
great aggregates of resistance, THE ENGINEER is driven to 
suggest an entirely new source of velocity resistance, in 
the following words, which we must confess we considered 
at first with great misgivings, as a rather startling inno- 
vation; but on further consideration we believe it is 
entitled to great weight. It, at least, serves to explain 
some very puzzling and anomalous facts, and we are 
forced to the conclusion that in its substance it is a true 
hypothesis.” Our contemporary, however, can scarcely 
be said to have made up his mind, for he next proceeds to 
criticise our theory in detail ; finding, however, that it 
has also been put forward in a slightly different form by 
an American engineer, the Engineering News goes on 
to say :—“It has, however, been acutely suggested 
in a discussion by Mr. Don J. Whittemore before 
the American Society of Civil Engineers that at the 
higher speeds this elastic compression is not equal on each 
side of the centre of bearing, thus tending to nullify itself, 
but that there is a continuous wave of translation in front 
of the advancing wheel creating a very different elastic 
curve in front and behind, and tending to make the for- 
ward reaction much greater, and hence create a very con- 
siderable velocity resistance apart from air resistance. 
This hypothesis THe Encrnerr now makes anew, and 
there is this strong fact in favour of its truth, which had 
not occurred to us until we began the preparation of this 
article, but which looks, when fairly considered, like con- 
firmation of a high character. The hypothesis not only 
explains high engine resistance at speed, but explains 
certain anomalies in the gravity tests of rolling stock resist- 
ance made at Cleveland in 1878, and which were then and 
still remain the only ones of their kind ever made except 
some German ones to which we will not refer in detail in 
this issue, except to say that they were even more in need 
of a similar explanation.” It is not necessary to say 
more at present on this point. It is more important to 
consider the question of locomotive engine resistance 
per se. 

Our contemporary very strongly maintains that at high 
speeds more than 50 per cent. of the whole power exerted 
by a locomotive is expended in propelling itself and its 
tender. For example, he gives figures referring to a 
train on the Chicago, Burlington, and Quincy Railroad. 
The engine and tender weighed 77 tons, the cars 325 tons. 
At fifty miles an hour the engine consumed 43 per cent. 
of its whole power in propelling itself, its computed resist- 
ance being 445 lb. per ton. Now we may say at once 
that nothing like this has ever been met with in English 
experience, and we are driven to conclude that the 
American locomotive must be an extremely wasteful 
machine. We can consider it in two aspects—first as a 
vehicle, secondly as an engine. Are we to assume that if 
the engine, its side and coupling rods being taken down, 
were to be pushed at fifty miles an hour, its resistance 
would be more than 14]b. per ton? We have already 
stated our reasons for assuming that the dead engine, if 
pushed, would have a greater resistance than the train ; but 
even if we admit that this resistance could rise to 28 Ib. per 
ton, that could only represent 2156 Ib. gross resistance, in- 
stead of 34301b.,as stated by ourcontemporary. Now28lb. 
per ton is equivalent to an incline of 1 in 80; but 44°5 Ib. 
per ton is equivalent to an incline of a little less steepness 
than 1 in 50. It is impossible to believe that any well 
made vehicle with its wheels truly round, and its axle- 
boxes in good order and well lubricated, could offer a 
resistance such as this at the comparatively moderate 
speed of fifty miles an hour. We are therefore driven to 
conclude that a very large part of the resistance is due to 
the engine itself, regarded as an engine and not as a 
vehicle. In other words, if the engine were jacked up in 
the shops, and run at a speed equivalent to fifty miles an 
hour, it would absorb a tremendous amount of power in 
overcoming its own resistance. That this is a perfectly 
rational hypothesis is proved by the circumstance 
that in the course of the experiments quoted by 
our contemporary, an ordinary American four-coupled 
passenger engine had a very much higher resistance than 
a six-coupled Mogul goods engine. In this country, no 
locomotive engineer in his senses would admit that, other 
things being equal, a six-coupled goods engine would run 
more easily than a four-coupled passenger engine. We 
have already said—and it is noteworthy that our contem- 
porary has passed over the statement in silence—that the 
great resistance and waste of power on which our contem- 
porary insists must be largely due to defects in the design 
or workmanship, or both, of the engine, and possibly to 
the fact that it was not kept in proper repair. We know 
nothing about the engine save what our contemporary 
has said. But it is easy enough to indicate possible 
defects. If, for example, the cast iron centres of the 
wheels were allowed to rub against cast iron axle-boxes, 
very great iesistance would be set up. If the coupling 
rods were not properly adjusted, the same result would 
follow. If the axles were not dead square to the 
frame, and truly parallel with each other, great resist- 
ance would ensue. We might easily extend the list, 
but any of our readers familiar with locomotive prac- 
tice can do that for himself. Our contention is that no 
general deduction should be drawn from the Chicago, 
Burlington, and Quincy trials as being applicable to 
British locomotives. The excessive resistance quoted 
was, we hold, due to a defective engine, and would not 
exist in the case of a properly made engine. The case, 
however, admits of being dealt with on another basis 
than that argument. Our contemporary has referred more 


than once to Mr. Stroudley’s paper on the locomotive, 
read before the Institution of Civil Engineers ; we make 
no apology, therefore, for referring to Mr. Stroudley’s 
experiments once more. We find that, hauling a given 
train at an average speed of about fifty miles an hour, the 
consumption of coal was 28°27lb. per mile; the total 
weighed about 347 tons. In order to ascertain what the 
engine required for its own use, he then ran it a similar 
trip at the same speed without a train; the consumption 
came out very nearly 8lb. per mile. From this it would 
appear that the power wasted, so to speak, on the pro- 
pulsion of the engine and tender alone amounted to about 
28°6 per cent. of the whole power required to propel both 
engine and train, and this, be it observed, not on a level 
but on a hilly road. This is very different from the 
43°5 per cent. quoted by our contemporary, and represents 
the resistance of an American engine running at about 
thirty-five miles an hour only. It is well known, again, in 
this country that a light engine can be driven at great 
speed when the regulator is barely open. In fact, the 
difficulty is to keep from running too fast. This in no 
way agrees with the American experience, which makes a 
locomotive require as much as 400 indicated horse-power 
to run it at sixty miles an hour. 

In conclusion, we may quote the words of a very able 
locomotive superintendent in reply to the question, “ Why 
is it that a locomotive cannot be driven faster than about 
eighty miles an hour?” “ Because no driver will venture 
to run ata higher speed. 1 have myself stood on the 
footplate of a light engine running at eighty miles per 
hour. There would not have been the least trouble in 
running faster, if I had dared. But eighty miles an 
hour is a tremendous pace. The permanent way is 
violently strained. The superelevation on curves is not 
suflicient. If anything gives way, or the engine should 
leave the track, that simply means sudden death for all 
concerned. The risk might cheerfully be run if there 
was anything to be gained in return, but there is nothing 
to be gained, and however greedy a man may be for high 
speeds, when standing on the footplate eighty miles an 
hour will, according to my experience, satisfy the 
greediest, and leave something to spare.” 


CYLINDER CONDENSATION, 


ALTHovGH much has been written and said concerning 
what takes place in the cylinder of a steam engine, very 
little has been done to make the phenomena visible. The 
reason is prebably that it is difficult to construct a glass 
cylinder which will withstand a tolerable pressure. Mr. 
Bryan Donkin, however, has succeeded, by working on 
soniewhat novel lines, in procuring interesting informa- 
tion. The works of the firm in Bermondsey are driven by 
a compound beam engine of considerable age, and possess- 
ing some celebrity as having been made the subject of 
numerous experiments. Both the high and low-pressure 
cylinders are jacketted all over, save the top covers. To 
the top and bottom of each cylinder Mr. Donkin has 
fitted a glass cylinder. Three of these are about 3in. in 
diameter and 4in. long. Each is held between two brass 
plates, drawn towards each other by little screwed rods. 
India-rubber rings interposed between the glass and the 
brass plates make the joints steam-tight. Up the centre 
of each glass extends a half-inch iron pipe, reaching to 
within an inch of the top; through this steam is admitted 
from the indicator cock. The glass cylinder thus becomes 
in a sense an extension of the engine cylinder. The phe- 
nomena visible are practically the same for both the low 
and the high-pressure cylinders. At the moment the 
valve opens to admit steam to the cylinder, a dense cloud 
appears in the glass cylinder. It is, unfortunately, im- 
possible to say certainly whether this cloud appears only 
on the glass or through the whole space within it. Drops 
settle on the glass, and running down, form a stratum of 
water on the lower plate. As soon as the admission port 
closes the mist begins to disappear; the moment the 
exhaust port opens the water in the glass cylinder boils 
violently, and almost disappears. The steam resulting 
from this evaporation is cloudy, and can be seen to pass 
off down the central pipe. The deposition of water 
appears to precisely balance the re-evaporation, but the 
inside of the glass cylinder never becomes dry. A very 
interesting experiment consists in nearly filling one of the 
glass cylinders with cold water. The water quickly boils 
during the exhaust stroke, and rapidly disappears until 
what may be termed the normal quantity is reached ; 
afterwards evaporation goes on very slowly. Thus, for 
example, in oneexperiment the glass cylinder had about 3in. 
of water in it. About 24in.disappeared in two minutes. At 
theend of twenty-three more minutes the last half-inch had 
not quite disappeared. This glass cylinder was fitted to 
the bottom of the high-pressure cylinder. The boiler pres- 
sure was about 70lb. A similar cylinder fitted to the 
top cover was charged with water, on which floated a film 
of oil ; the result was that evaporation was almost wholly 
stopped. At last the water began to boil, and broke up 
the film of oil ; as soon as this occurred the water began 
to por el rapidly, the escaping steam intraining the 
oil with it and carrying it away. The influence of oil in 
thus preventing re-evaporation has been tested in another 
way by Mr. Donkin, who has found that the effect of 
keeping the cylinder copiously supplied with oil is very 
nearly that of a steam jacket; the speed of the engine 
being augmented in a way not explicable by any reduc- 
tion of friction ; the indicator card being modified at the 
same time. So far we have spoken of only three glass 
cylinders. The fourth is fitted to the top of the low- 
pressure cylinder, and is different from the others, in 
that it is inclosed in a second cylinder, with an air space 
between to prevent cooling by external influences; in 
this the formation of fog, the clearing up of the fog, and 
the ebullition of the contained water can be seen admir- 
ably. Mr. Donkin has tried an experiment, in which the 
inner cylinder was jacketted with hot steam; under these 
conditions no fog appeared in the inside glass. 

One of the most noteworthy phenomena rendered 
visible is the permanent presence of water in the glass 





cylinder on the low-pressure engine. No matter what is 





done, this seems to be a fixed quantity. If the cylinder 
be carefully emptied, and then put on, during the first few 
strokes of the engine, a certain quantity of water will 
accumulate, but no more. Subsequently condensation 
and re-evaporation precisely balance each other. If we 
nearly fill the cylinder with cold water to begin, it all 
boils away during the first few strokes, and in the end we 
find the normal quantity in thecylinder. There seems to 
exist some definite relations between the pressures in the 
engine cylinder and the quantity of water. Thus, the 
glass cylinder on the high-pressure engine, although 
unprotected, normally worked nearly dry. It is true that, 
as we have explained, it took a long time to get rid of 
the last half inch, but ultimately it went. Another point 
worth attention is the startling rapidity with which 
re-evaporation takes place. If any of our readers will put 
boiling water to the yepth of a quarter of an inch into a 
small tin-plate pipkin, he will find that a very sensible 
time will be taken in boiling it away, even if the pipkin 
be heated by a powerful Bunsen burner. But in the 
glass vessels of which we speak a quarter of an inch of 
water disappears in a twinkling of aneye. The engine 
makes thirty-five revolutions per minute, so each stroke is 
performed in less than one second, yet it is quite sufficient 
to get rid, as we have said, of all the water. The redue- 
tion of pressure is followed not by a local boiling; the 
whole body of water seems to vaporise, we had almost 
said explosively. The phenomena may easily be passed 
over as unimportant; but those who are prepared to sift 
matters a little will, we think, come to agree with us that 
it is very important indeed. 

In previous articles we have insisted on a fact some- 
times forgotten or overlooked, namely, that a steam engine 
is compelled to discharge into the condenser or the atmo- 
sphereall the steam it receives from the boiler, as steam, less 
about 3lb. per horse per hour condensed in the per- 
formance of work, and some three or four per cent. con- 
densed by loss of heat externally, as by radiation or 
conduction. Now it follows as a consequence that cylin- 
der condensation is measured by the rate at which re- 
evaporation can take place. So far as we know, this is 
nearly the first time that this proposition has been cate- 
gorically stated. If we could use a cylinder in which no 
re-evaporation was possible, there would be almost no con- 
densation apart from that due to the performance of work, 
and for this reason :—When the engine was first started, 
the cylinder being cold condensation would take place, and 
the water would be expelled in the usual way through the 
drain cocks. As the engine continued to work, the cylinder 
would gradually accumulate heat, until a point was reached 
at which it would be unable to condense any more steam; 
then, of course, condensation would cease. Re-evapo- 
ration is essentially necessary to lowering the temperature 
of the cylinder metal, and if that does not take place there 
will be no condensation. The proposition explains the 
well-known fact that if a cylinder is kept clear of water 
economy is promoted. If, for example, it was possible 
to collect the whole of the water which is condensed 
in a steam engine, and sweep it clean out of the cylinder 
before the exhaust port opened,a very great economy would 
beyond question result. There are, of course, mechanical 
difficulties which stand in the way and prevent such a 
method from being adopted. When we use a jacket we pre- 
vent re-evaporation in another way, that is to say, we avoid 
the deposition of water to be re-evaporated. Many theories 
have been put forward to explain why the jacket pro- 
motes economy, but they are more or less wide of the 
mark and unsatisfactory. For example, it has been 
argued that the steam, as soon as it enters a cylinder, 
becomes cloudy, and remains cloudy to the end unless the 
cylinder is jacketted; and that this cloudy vapour is a 
powerful absorbent of radiant heat coming from the 
cylinder walls, which is carried off to the condenser. A 
jacket prevents cloudiness, and consequently effects an 
economy. That some small etfect is produced in this way 
we do not dispute, but the fatal objection to the theory is 
that thereis practically nocloud in the cylinder when the ex- 
haust valve isopen. Mr. Donkin’s experiments just quoted 
settle this point. The small amount of fog then present 
cannot have any powerful influence of any kind. The 
loss of heat is due to the lightning-like evaporation of the 
heavy dew on the cylinder walls, and of the water lying in 
a pool on the piston and lower cylinder cover, alternately, 
of a vertical engine, and along the lower part of the 
cylinder of a horizontal engine. If there is a jacket no 
moisture can collect on the inside of the cylinder, simply 
because the moment dew endeavoured to attach itself it 
would be evaporated. The only water that will be formed 
in the cylinder is that proper to the performance of work, 
and the whole of this is usually re-evaporated by the 
jacket steam ; and we find accordingly that the quantity 
condensed in the jacket very approximately represents 
that used up in the performance of work ; and the more 
efficient the jacket is the closer will the approximation 
become. 

If it be conceded that cylinder evaporation is the true 
measure of cylinder condensation, it will be seen that the 
entire question of range of temperature, the “ heat trap 
theory,” and so on, assumes a new aspect. We have no 
longer to consider the rate at which a metal can be 
heated up by condensing steam, but the rate at which it 
can be can be cooled down by water undergoing evapora- 
tion. It may perhaps be argued that the two things are 
identical, seeing that the condensation and re-evaporation 
always do, and always must, balance each other. But it is 
easy to show that the things are not necessarily identical. 
Let us suppose, for example, that a cylinder could absorb 
heat, other things being equal, twice as fast as it could 
give it out—that is to say, 10 lb. of metal would in one 
second condense 1 lb. of steam, but in the same time it 
could only re-convert into steam }1b. of water. It 
follows that as the cylinder could not cool down during 
the exhaust as much as it was heated during the 
steam stroke, its temperature would continually rise, 
with the result that the quantity condensed would 
continually diminish, while the quantity boiled off 
would continually augment, until a point was reached 
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at which the quantities would balance each other. 
But the quantity condensed would then be very 
much less than it would be if the metal would cool down 
as quickly as it heated up. Now it may be supposed that 
the rate of cylinder evaporation is a function of the 
difference between the temperature of the cylinder walls 
and the condenser. This is, however, not the whole 
truth, the re-evaporation being profoundly modified by 
another factor, to which we shall refer further on. 
But for the moment we may assume that it is the 
whole truth; and if this is the case, what we have 
to consider in estimating the value of different systems of 
construction, is not the difference between the initial tem- 
perature of the entering steam and the condenser, but the 
difference between the terminal temperature in the 
cylinder and that of the condenser, or atmosphere, be- 
cause it is on this difference that the amount of re-evapora- 
tion will depend, and the initial condensation is et 
in amount by the re-evaporation. It will be understood 
that we are speaking here of engines which are not 
jacketted at all, or are imperfectly jacketted. If the 
jacketting is as good as it can be made, there will be no 
cylinder condensation ; and we may add here that Mr. 
Donkin has arrived by direct experiment at the curious 
fact that once a cylinder has been heated up to a cer- 
tain point, no further economy can be got by heating it 
further. 

It is very commonly assumed that the temperature of 
the metal of an unjacketted cylinder, with which steam 
comes in contact, must be that of the condenser or the 
atmosphere. So far as we are aware this is pure assump- 
tion. It is also pure assumption that the temperature of 
the metal at the moment the exhaust port opens is that 
of the steam at the time in contact with it. But accepting 
both as true, we have only, in dealing with the question 
of engine economy, to consider, as we have said, the 
terminal temperature instead of the initial to come at a 
result which may be totally different from that obtained 
in the usual way. Thus, let us suppose that an engine is 
working with 1001). steam absolute pressure expanded 
10 times, and then exhausted into a condenser in which 
the pressure is 3lb. absolute, then the ruling tempera- 
tures are 328°, 193°3°, and 1416°. Now according to the 
ordinary methods of calculation the “ factor of condensa- 
tion” would be 328° — 193°3° = 1347°.. According to our 
proposition it is 193°3° — 141°6° = 517°. But there is 
more to be considered than the mere temperature. and 
that is the difference in pressure, because this difference 
in pressure, the metal temperatures being the same, will 
exert a very powerful influence on the weight of water 
re-evaporated. If it were not for this, among other 
things, it would follow that the greater the extent to 
which expansion was pushed, the less would be the 
cylinder condensation, because the greater the expansion 
before the exhaust port opens, the less would be the differ- 
ence between the temperatures of the cylinder and of the 
condenser and the less the re-evaporation, and the 
less would be the cylinder condensation, which is 
notoriously not the fact. It is clear therefore that some 
other influence than mere difference of temperature is 
brought to bear, and as nothing else seems to be avail- 
able for our purpose, we are driven to conclude that the 
influence is pressure. It would, however, extend this 
article beyond reasonable limits did we proceed to con- 
sider this aspect of the question. 

For the moment we must remain content with re-stating 
the proposition that re-evaporation is the true measure of 
condensation, and that an engine will be economical or the 
reverse, other things being equal, just as the re-evapora- 
tion is great or little; and that it follows as a consequence 
that the true theory of the steam engine must be based 
on the consideration of the phenomena of re-evapora- 
tion rather than of condensation, as has been the practice 
hitherto. 





LAKE VYRNWY. 

From the numerous engravings and the descriptions? which 
have been published in our columns, our readers will have 
acquired a good general knowledge of the important character 
and large proportions of the work which has been carried out in 
the Vyrnwy Valley for the conversion of four and three-quarter 
miles of its length into a lake for the supply of water to Liver- 
pool. The great masonry dam is now nearing completion, as 
will have been gathered from the engraving we published last 
week, and it has been for some time completed toa greater 
height than the impounded water will for some time reach. 
Since the construction of the Furens dam, at the Gouffre d’Enfer, 
for the supply of St. Etienne from the Furens torrent,” no work 
of the kind has approached in engineering interest that at 
Llannddyn, for not only is the dam of grand proportions, but it 
has been built in a new way, and of materials not previously used 
for the same purpose. Since November last the River Vyrnwy has 
had no outlet, except that allowed to pass the sluices as compensa- 
tion water. The new lake has already reached the last mile of its 
length. It is now more than four miles long, fifty feet deep, 
and contains about 3,700,000 gallons; and will contain over 
twelve thousand million gallons above the level down to which 
forty millions of gallons per day may be drawn for Liverpool. 
The water covers the churchyard, but most of the ruined village 
is still to be seen. There is now a head of 110ft. of water 
against the dam, the lower 60ft. of which is balanced by the 
back water on the down stream side, and we confess toa con- 
siderable amount of surprise to find on a recent visit that the 
outer face of the dam was practically dry, while the dribble of 
water from the great drains in the hearting of the wall had not 
increased. These drains pass down the work to the rock foun- 
dation, where they run along the inner angles of the outcrops of 
the beds, the amount of leakage from which will determine the 
extent to which the head of water in the lake penetrates the 
strata underlying the dam. In the cases of the Furens and 
Gileppe dams the oozing of water through the work is consider- 
able and continuous, and has caused an unsightly coating of 
lime to cover the masunry. The Furens dam at first showed 
moisture at the lower part of the outer face, where it was under 
the greatest pressure, and it was never as much as at the 
Gileppe dam. The Furens dam is constructed of the mica-schist 
of the locality, and with lime mortar, except for the lower part 
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of the inner face pointing, where Vassy cement was used. In 
the Vyrnwy dam Portland cement has been used throughout. 
At page 12 of his report of the 7th December, 1885, upon the 
Vyrnwy dam, Mr. Deacon admitted that no masonry dam of 
great height had yet been found quite watertight. There 
might be no visible flow from any one point of the outer face ; 
but there was in the cases mentioned sufficient oozing and damp- 
ness, at least for the first few years, to produce trickles of 
water at the lower parts This was in no sense inimical 
to the strength of the structure. Ultimately it completely fills 
the pores by deposit from the water, During our visit 
we examined the Vyrnwy tower and the culvert therefrom 
—forming the first part of the aqueduct—to the Hernant 
tunnel. These are now subjected to a sufficient external pres- 
sure of water to enable a judgment to be formed as to their 
watertightness, which, it must be confessed, is at present, like 
that of the dam, very remarkable; but to this we shall revert 
when the full pressure comes upon the various works. At 
Vyrnwy—for such appears to be the new name of the place-—we 
saw the drawings of the Vyrnwy tower, and no one who 
dves so can doubt that Mr. Deacon has succeeded in show- 
ing that, while perfectly fulfilling its practical functions, an 
engineering work may be made as beautiful a feature in the 
landscape as if it had arisen from the necessities of strife in 
medizval times. Not that there is any servile imitation of 
medizval work, but merely a consistent following of what we 
understand to be the educated engineer’s view, that the spirit of 
Gothic and Byzantine architecture—not in respect of pointed 
windows or pinnacled buttress—is in most cases the best suited 
to engineering work. In this instance the design is completely 
subservient to the mechanical exigencies of the case, and they 
have brought about a treatment of detail which, combined with 
great massiveness, renders the tower strangely impressive. The 
quaintness and the grandeur of medieval towers was the direct 
outcome of closely following the best design for the end in view, 
and the total omission of all meretricious ornament, and this is 
the spirit in which the visible portions of many of the Vyrnwy 
works have been designed. in the Norton water tower the case 
was different. The work was to be circular and symmetrical 
throughout. Roman Doric was therefore adopted ; and, judging 
from the drawings, the structure will have a very fine etlect. 
We understand that the aqueduct tunnel under the Mersey is 
progressing satisfactorily, the cast iron cylinders having been 
got down to the bottom of the Cheshire shaft, about 80ft. deep. 
The quantity of water hitherto made has been unexpected, but 
it will probably alter as the works proceed. 


TRANSATLANTIC TELEGRAPHY. 


THERE has been a decided improvement in the condition of 
the Atlantic Cable Companies in the past few months, and that 
improvement now shows itself tangibly in the shape of better 
dividends to the shareholders. Some of the results in the 
recent change in the working are worth notice. Taking the Direct 
United States Cable Company as illustrative of the whole of the 
companies, we find that in the last half of 1888 it had a revenue, 
after deducting out-payments of £34,188, whilst in the same 
half of the preceding year the revenue, after the same deductions, 
was only £23,902. In the whole of the earlier period the tariff 
was based on a charge of sixpence per word for ordinary messages, 
whilst in four out of the six months of the later period the tariff 
was based on a shilling word rate. The actual volume of traftic 
is stated to have been Jess, but the earnings were larger. It is 
to be observed that there is a normal growth in the traffic which 
changes in the rate usually disturb—a lower rate increases that 
growth, and a higher rate checks it, but ultimately the growth 
in the traffic shows itself again, and soon the traffic settling 
down to the more remunerative rate of one shilling per word, 
will begin again to enlarge until the larger volume that the six- 
penny rate attracted is again reached. But the increase in the 
revenue has to be taken with the reminder that the higher rate 
only occurred during two-thirds of the half-year, so that the next 
period must be expected to be even better, because there should 
be a full period at the higher rate. The receipts of the company 
for the half year were £34,188, and the expenses were at the 
rather high amount of £16,475. In the first half of last year the 
reserve fund had to be slightly drawn upon to pay a small divi- 
dend; but in the second half it may be assumed that the larger 
dividend is more than met out of the company’s earnings, and 
thus the position is shown to be very much improved. What 
applies to the Direct Cable Company must be expected to 
apply to all the companies that were competing at a rate 
shown to be unremunerative, but are now under agreement 
to work at what may be called a remunerative rate. 
The companies had accumulated very handsome reserve 
funds, and the benefit of these was found in the period of what 
has been called the cable war. In the last half of last year there 
have been very considerable repairs and extensions of the system, 
and it has been shown as the result of some of these that the 
life of a cable is much longer than had been supposed likely 
to be the case. We are as yet only at the beginning of the full 
knowledge of the powers of work and of endurance of these 
cables, but it is much to be hoped that we shall not allow the 
knowledge thus ubtained to hinder one of the wants of the sub- 
marine cable system—namely, more economical working. There 
are five Transatlantic Cable Companies, and the time must now 
be held to be near when it will be found desirable to lessen some 
of the expenses of working—such as that, for instance, of the 
payment of about £2600 yearly to the board of directors of one 
company. If this sum be an illustration of the whole, it is at 
once evident that there is, by the further carrying out of 
“ arrangements” and unions, the possibility of very considerable 
reductions of expenses, and of perhaps a return then to rates 
that allow of even a quicker growth of traffic. 


THE FUTURE OF COPPER, 


THE complete supercession of copper as an engineering 
material would certainly not be an unnatural outcome of the 
“bulling” policy of the Société des Métaux. Already the use 
of copper in locomotive and machine construction has to some 
extent given place to the employment of iron and steel, pro- 
bably not to the increase of efficiency in the products, and 
certainly to the disadvantage of the copper industry in such 
centres as Birmingham and elsewhere. How seriously this 
branch of English manufacture has been injured, may be 
gathered partly from the large decrease in our exports of manu- 
factured copper last year, though to this, of course, has to be 
added the falling-off in the home demand. In the other aspect 
of the question it is certainly not a matter for congratulation 
that the use of a material which engineers have hitherto pre- 
ferred for special purposes should be interfered with by a com- 
bination of producers. However, the Copper Syndicate does 
not intend to succumb without vigorous resistance to the diffi- 
culty of an enormous accumulation of stocks with which it is 
now confronted. In order to help the syndicate to carry with 
its four millions of capital the burden of 128,000 tons, or over 
ten million pounds, it is proposed to create with English 





capital a “trust” intended to maintain the price of copper for 
another twelve years. This organisation would have a capital 
of three millions sterling, and its promoters are sanguine of its 
successful working. They protest, moreover, that it would 
improve the position of the copper consumer by adding an 
element of certainty. Doubtless there is some truth in this 
anticipation; but we question whether any revival in the de- 
mand for copper will be cu-existent with a twelve years’ main- 
tenance of prices in England at somewhere between £65 and 
£85 per ton; and the experience of the Copper Syndicate 
itself hardly presents reason for believing in the capacity of any 
such association to keep production just within the requisite 
limits, 








LITERATURE, 


The Metallurgy of Gold: a Practical Treatise on the Metallur- 
gical Treatment of Gold-bearing Ores ; including the Processes 
of Concentration and Chlorination and the Assaying, Melting, 
and Refining of Gold. By M. Etsster, With ninety illustra- 
tions. London: Crosby Lockwood and Son. 1888. 8vo., 
188 pp. 

Tue practice of gold mining and the associated metallur- 
gical operations have now become so widely extended, 
and interest such a large proportion of our fellow-country- 
men both at home and in other parts of the world, that 
we have for some time thought a real public want would 
be supplied by a small book treating on the subject, ex- 
plaining in a terse, clear, and trustworthy manner the 
many points connected with and influencing this impor- 
tant industry. It was therefore with pleasure that we 
cast our eyes down the ambitious title-page of the present 
volume, and our gatification was enhanced on reading the 
preface, for there we are promised just what is wanted. 
An account of the processes in general use for the extrac- 
tion of gold; full information and an intelligent insight 
into the working of gold mines, with sufficient detail to 
make the book of substantial value, all in a condensed 
form, and written for the benefit of all who could by any 
possibility have any interest in gold mining. 

The matter touched in the book includes :—Mining in 
California, gold as a metal, the treatment of gold ores by 
crushing and amalgamation, their concentration and ex- 
traction by chlorination, the melting, refining, and assay- 
ing of gold, and the chemical examination of gold ores. 

With regard to the mining in California, a small amount 
of information by dint of repetitions and diffusiveness is 
extended over seven pages. The section on gold asa 
metal, although only a few pages in extent, is remarkable 
for its confused arrangement and the repetitions which 
occur in it, owing to which it requires some knowledge cf 
the subject to find out what the properties of gold really 
are, from the author’s point. There is, however, one 
thing about the book so far—p. 12—which is worthy of 
note, and does not occur frequently in subsequent pages ; 
this is, that it really appears to be the author's original 
composition. The rest of the matter, including the piates, 
is largely copied, in most cases word for word, from pre- 
vious works on the subject, or, what is worse still, from 
trade circulars. This we would not object to so much if 
the author acknowledged this in the preface or in the 
book, as he has done in the case of the ten pages devoted 
to Mr. Miller’s description of refining gold by chlorine gas. 
Or if the information copied had been up to date, or not 
biased, as must necessarily be the case with trade circulars. 
But we find much of the information and many of the 
plates are copied from Kustel’s “Concentration and 
Chlorination,” an excellent book, but published twenty 
years ago; in fact, the whole of the chapter on chlori- 
nation with the exception of five pages, appears in 
that book ; consequently we are told to assay “gold sul- 
phurets” by anold method,and with theold-fashioned appa- 
ratus employed experimentally in 1848 by Plattner, with 
this exception, that Plattner recommended getting all corks 
and joints tight by fair means, whereas, in the process as 
it appeared in 1868, the untidy method of plastering wheat 
flour dough round the corks was advocated, and has been 
religiously copied by the author of the present volume. 

It would be useless to multiply examples of this 
description, for we can sum up the character of the 
book by saying that the greater part of subject matter 
bears the stamp of antiquity, notable exceptions being 
the two and a-half pages devoted to the Mears’ chlorina- 
tion process, and some pages culled from trade circulars. 
But although the author has given himself so little oppor- 
tunity of displaying his own knowledge, still we may 
thank him for telling us that gold in a crystalline state is 
of great value; that “cynanide” of potassium may be used 
for washing the copper plates previous to amalgamation ; 
that the addition of lime—his own idea—to the amalga- 
mating mixture, of fine sand or tailings, powdered sal 
ammoniac and quicksilver, is not of any special value, but, 
as he niiively adds, “it is unpleasant, inasmuch as ammonia 
is set free in great quantities,” and that Mr. Skey “sus- 
pects platina is capable of superficial oxidisement in con- 
tact with alkaline substances, even at the common tem- 
peratures.” For his information we may point out that 
the figure on page 79 does not represent what is known 
as a Spitzkasten. 

In conclusion, we must note that although the book 
contains useful information, there is a great deal of useless 
detail and description of practically obsolete apparatus 
and methods, whilst some new processes and apparatus 
already in, or coming into, general use are not even men- 
tioned, so that we think the perusal of the book by the 
uninitiated, who are unable to distinguish between the 
useful and the useless, will not result in the intelligent 
insight suggested in the preface. 








THE OTTO WIRE ROPEWAY. 


WE publish this week a double-page supplementary engraving 
illustrating the Otto ropeway, as now being introduced into this 
country by Messrs. Commans and Co., London, and as con- 
structed for and worked by the Gottesegen Company, near 
Antonienhiitte. We have further details and views of this rope- 
way, which we shall publish in a future impression, with a full 
description. 
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MESSRS, CLARK, STANDFIELD, AND CLARK, ENGINEERS; THE SOCIETE COCKERILL, BUILDERS 


(For description see page 76. 





Fig 7. 


TTT 
j yy It 


Hi} 
field 






TITTT T HEMT 
CE ati 









mn 


TET rT (ttt {i HU 
Prat aC CeR RU 


Mit 
Nyaa 
yy 






Wt 
) tittugta : 


SLID JIL ASS 






























































i 


























th 


} et ' 
14 i ' 
a tes -_——— +4 
ja 
im \ 4 i q 
H Ha SSS 


es es ee 
| 



































- ih 


Z Se tea 
SS = 
! SSM 














J. Swain 





1) 




















JAN. 25, 1889. 


THE ENGINEER. 


83 











LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. } 
FAN EFEICIENCY, 

Sin, —The tone of Dr. Lodge’s reply to my letter is very charac- 
teristic of several letters relating to the proper use of terms and 
units which have been written to advocate views in which Dr. Lodge 
agrees. 

“The ‘college men” who write these letters live ina region where 
it seems quite natural and likely that any blunder, however crassly 
stupid, should have been made by an engineer ; where it seems 
fair that any blunder made by a practical man, however unrecog- 
nised as an authority by engineers, should be denounced as typical 
of engineers’ opinions generally. Dr, Lodge replies to letters as 
some are said to review books—without reading them--if only they 
are written by engineers, A hasty glance at my letter showed him 
that my equations looked like ordinary hydraulic equations, He 
jumps to the conclusion that I have neglected the compressibility 
of the air—of course an engineer was likely to blunder in that 
way. So Dr. Lodge dashes off a letter a column long to expose the 
error, and to read engineers another lecture. 

I must now ask Dr. Lodge to read my letter, for he has fallen 
into a blunder exactly of the kind that a ‘‘ college man” should 
have avoided—a blunder in recognising ordinary thermodynamic 
equations and following ordinary algebra. Unfortunately, the 
blunder is so fundamental that it renders false every important 
statement Dr. Lodge makes about my letter. In order that Dr. 
Lodge may be quite clear, I quote one or two false statements in 
his own words. | think it most respectful to speak directly and 
frankly.—{1) ‘‘The advice . . is equivalent to treating air 
as incompressible, to the extent of ignoring variations in its 
density.” (2) ‘* Professor Unwin’s equation implies that vu? + ¢ p= 
constant, whereas the correct relation is that u? + ¢ p' = constant.” 
Oh, Dr. Lodge! (3) ‘‘ Moreover, they cease to be general, and 
become mere numerical relations.” (4) ‘‘ Professor Unwin’s equa- 
tions, like engineers’ equations in general, are mostly of this 
inferior type.” (5) ‘‘ Professor Unwin’s approximate relations are 
little better than handy mnemonic rules,” 

I said my equations were identical with Dr. Lodge’s. ‘To prove 
that it is so, I will translate one of my equations into Dr. Lodge’s 
form, and I will take the fundamental equation which he says is 
erroneous, I wrote 

vf v2 _ Y 
29 7-1 
where p,; and p, are in feet of air. For pounds per square feet, 


this becomes 
PY a. 
G, yes 


ie OF A 

29 y ~ UNG, 
where G, G, are the weights in pounds per cubic foot and V, Vo, 
the volumes in cubic feet per pound of air at the sections con- 


(Pi — Ps) 


(1 Vi — pz V2) 


sidered. But 
pv =cT, 
where T is the temperature—absolute Fah. 
vy" v2 = 40 T, — 'T.). 
aa y-1™ 2 


an equation Dr. Lodge ought to recognise as identical with his 
equation 8, which is, 
42 +g Jc) T = constant, 


for I surely need not prove that on =Jcl, 


What Dr. Lodge says about me is of little consequence. The 
question is how, in face of his letter, one is to keep one’s old 
respect for Dr. Lodge? 

Dr. Lodge writes obscurely about the phrase I used, “care 
nothing about the temperature.” Most readers will think he 
implies that, because I object for an engineer's purpose to express 
equations in terms of the temperature, that therefore I neglect the 
effect of variations of the temperature, Of course, I do nothing 
of the kind, 

As to friction, Dr. Lodge misrepresents me again. He takes 
from my letter a statement relating to friction of fans, and uses it 
as if I had applied it to friction of a short trunk of a fan, about 
which I said nothing at all. I should agree with Dr. Lodge that 
the friction in a short trunk is comparatively insignificant, provided 
—and the restriction is important—the motion could be treated as 
simple plane layer motion. In many cases in a short trunk a great 
amount of eddying occurs, and this being a waste of energy ulti- 
mately lost in friction, I should reckon with the frictional losses, 
Dr. Lodge, I think discourteously, sneers that he did not know I 
had any fan customers. I designed at one time, and superintended 
the construction of rather a large number of fans, I think they 
were rather good fans, and my customers were satisfied with them. 
Dr. Lodge says my equations are only true if expressed in pounds 
and feet, whereas his own are true for any units. On what inven- 
tion of Dr. Lodge’s imagination this statement rests I cannot con- 
ceive. Will Dr. Lodge point out one of my equations which is not 
as true if I introduce the quantities in kilograms and metres as in 
feet and pounds! I write down units in English measures as I go 
along, because I believe that to be exactly the best way for engi- 
neers, whose interest is in the numerical result. That does not 
prevent my putting in corresponding sets of French units when I 
go to France. 

When Dr. Lodge has satisfied himself, as I am sure he will, that 
there is no difference in theory between us, except inthe method 
of arriving at the results, perhaps the original questions may be 
recurred to. Is Dr. Lodge’s way or my way the better in attack- 
ing a practical engineering problem? Next, if there is a formal 
error in my way of stating the results, will Dr. Lodge point it out? 
I take it, and most engineers take it, that the primary meaning of 
weight is something measured ultimately against the standard 
pound, That being so, I will not enter into any controversy about 
a matter on which mathematicians are not agreed. An engineer 
must express his equations for his own use, in terms he daily uses, 
Dr. Lodge may, I think, take the standpoint of the engineer, and 
then say whether any error, and what error, we introduce. Then 
we shall see how wicked we are. 

Dr. Lodge seems to complain that I call myself an engineer, and 
not a college man. I had, in fact, an engineer's education, and 
not a college education. Dr. Lodge says the distinction between 
college men and engineers is absurd. tliow, by-the-bye, about the 
last letter of Dr. Lodge in Nature], and makes ‘‘ college man” 
synonymous with “highly educated scientific man.” I tink an 
engineer may be an educated scientific man, and yet not a ‘‘ college 
man ;” that science is not the exclusive property of “ college 
men.” But the only ‘‘college men” I object to are those who write 
letters to say they are not like those publicans, the engineers, 
Further, I have not argued that young engineers should not go 
to college. But I do think very strenuously that if young 
engineers do go to college, their education should be largely in 
the hands of teachers who have gone to the college from the work- 
shop. It may be a selfish or prejudiced view, but I distrust techni- 
cal teaching by those whose knowledge comes from books, I 
think such teachers never get a true perspective. 

I must guard myself on one point, I have not written a theory 
of fans, except within very closely detined and rather arbitrary 
limits. Dr. ge asks me if I agree that ‘‘ the fan question is not 
amenable to mathematical treatment.” The statement is too crude, 
but with the reservation Mr. Cherry added to it, there is more truth 
in it than I suspect Dr. Lodge supposes, W. C. Unwin. 

Kensington, January 19th, 


Sir,—None of your correspondents seem to have quite hit the 
mark with sognae to fan efficiency. This is only a portion of what 
I have termed the fan question, which relates also to the precise 
form which the losses or transformations of energy take, and which 





is, as I have previously stated, ‘‘not amenable to mathematical 
treatment, except in subordination to a well-considered series of 
experiments.” I repeat the remark in full, since Dr. Lodge, more 
suo, has chosen to quote it in a mutilated form, which in no way 
conveys my meaning. He has, however, idiosyncratic views as to 
the nature of truth and error. If ‘‘ Miner” really wishes to learn 
exactly where his “ missing energy” goes to, he should put his own 
shoulder to the wheel and undertake the necessary series of experi- 
ments, Elementary @ priori deductions from untenable premisses 
will not assist him. 

I conceive the correct method of calculating the efficiency of a 
mine ventilating fan should take into account the energy of trans- 
lation of the in-draught air, which a perfect fan certainly should 
not waste, and probably few fans do altogether waste. 

Thus, let U, be the amount of work which must necessarily be 
expended in transferring a pound of air from the suction culvert 
of the fan into the atmosphere, and let U be the actual work ex- 
pended on the fan shaft or driving pulley in performing this work. 
Then the efficiency of the fan is o 

Let W be the work which must necessarily be expended in trans- 
ferring a pound of still air—that is, air not in motion—from the 
suction culvert or pipe into the atmosphere, and let EF be the energy 
of translation of the air in the culvert per pound at a normal sec- 
tion, the area of which is A. 


= say € 


Let C = the whole volume in cubic feet reduced to atmospheric 
pressure and temperature delivered by the fan per minute. 
Pas C2, 4, = pressure in pounds per square feet volume of 1b. of 
air in cubic feet and height of barometer in inches, the latter 
reduced to 32 deg. Fah., for the external atmosphere. p,, 7,4 = 
similar quantities at a normal section of the suction culvert or pipe; 
area A = in square feet, 4 being height of water gauge in inches 
reduced to 39 deg. Fah. 

T = temperature Fah. of the atmosphere. It will be assumed in 
determining U, that this is the lowest temperature which can be 
obtained throughout the fan and delivery trunk. 

H.P. = horse-power actually exerted on the driving pulley or 
shaft of the fan, 


Then “Pa 
W= | vd p = (for present purposes) p, v2 loge 2 
“ py Pi 
Us = pe t, log. ee 
Pi 
= Uo = _C een 
U ~ 33,000-H.P. 7, ° 
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~ 33,000-H. P, 
Po 2 = 53°15 (T + 461°2) 
70°73 hy 
Pz — 5°202 hk = 70°73 hy, — 5202 1. 
53°15 (T + 461-2) 
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h or & , (078/27 & \?, 
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= 073 i, ( +o PS (x) ) 
Hence, substituting and reducing by discarding squares of small 
quantities, 


Loge 


aa y § 5 eO0)5 “ay fe = 70°73 h, EB r 

© = 33,000-H.P. t” ana (2 [7 i) 53°15 (T + 461-2) 3 
We have now to determine E, and are here brought face to face 
with one of the difficulties of the fan question. If we were at 
liberty—imitating the school of armchair philosophers—to assume 
the velocity uniform over the section A, E could be at once deter- 
=e 5 1) + 24, and the for- 


te 


mined, and would be equal to ( 


mula for the efficiency would become 
c S 5-209 +-o37 * 70°73 hgt+104h (C\2 

33,000-B.P. v? 20? * (14 ¥ x) ~ 12,322,300 (T+-4612) s) } 
But, as a matter of fact, the velocity through the section A will 
generally be far from uniform over the section. In one case, which 
I find in my note-book, the maximum velocity in an airway ex- 
ceeded the mean by 45 per cent., and the minimum was less than the 
mean by 35 percent. If the most careful attention is not paid to this 
point, very incorrect values of C will be obtained; and it may be 
remarked in passing that the claims to a preposterously high 
efficiency occasionally put forth for particular fans may, with 
prima facie probability, be attributed to inadequate attention to 
this point. 

Let d A be an element of the area A, and v the volume ofa 
pound of air in cubic feet, and V the velocity in feet per second 
corresponding to d A. 


i ioe ; V V3 

Then 1= 60.0, J , A and fg? * 

is the whole energy of translation passing A per second, 
Jveaa 

2g fVdA° 

If we assume that, at the section A, vy = v, over the whole area. 
Let the area A be considered as divided into a convenient number 
of equal rectangles, and area = A A, and let the velocity at the 


centre of each rectangle be carefully measured. Then C may be 
taken as approximately equal to 


’2 SV a A, and 


e= 


“— E= 


1 
E equal to a7 zVv* 4A 
29 =VAA 
The efficiency of the fan will then ve 

= Cc 006 an h 70°73 ho + 10°4h C\2 

ee et " - Mellen Bi 
“ * $8,000-H.P. { mainte ia) * 79,392,300 (T+ 461°2)\ a) 

where = (te AV SV ad os 
a (33 WVAA x 3600. 

The factor a may be determined either by actual experiment or 
by reference to an approximately parallel case, or from an approxi- 
mate analytical formula based on a sufficient body of experimental 
results already ascertained, 

In the following numerical example I shall take a = 1°5, being 
the best approximation I can make with the data at command. 
Thus, take A = 28 sq. ft. C = 40,000 cub. ft. per min. 


ho = 30in. T = 62° H.P. = 18 
a h — a=1%5 
en— 000 18 
E = > . 2 . * 
35,0005 18 Is { 5202 x 18 (1+ 037 %) 


_ 15 x 7073 + 10°4 x 18 40,000 \? | 
12,322,300 (62 + 461°2) S9--§ 
20 1. ni 

= yp (9°38 - 1:02) = 56, 


If the fan be driven by a steam engine the indicated horse-power 
for so small an engine would probably be not less than 24, and 
the combined efficiency of the engine mechanism and fan would be 
“45, ? A higher result need not be expected under the given 
conditions, 

I have assumed that the heat developed by compression and also 
the eddy energy of the influent air are inevitable losses not to be 





attributed to inefficiency of the fan as a machine, and therefore not 
to be subtracted from W informing U,. The effect of moisture 
in the air is also not considered. Its amount may be determined 
and effect taken into account, but since under no ordinary circum- 
stances can it make a difference of 4 percent. in the value of «, 
it may fairly be neglected. If (h, + °0735 h) be substituted for 1, 


and C (1 — 0735 i) for C, the formula will appply equally to 
2 


fans drawing from a space in which the absolute pressure in inches 
of mercury is 4,, and delivering against / inches water gauge 
difference of pressure, or into a space in which the absolute pres- 
sure is h, + °0735 hin inches of mercury. Thus if the fan draw 
freely from the atmosphere, 4, will be the barometric height as 
before. The expression I gave on p. ae the gain of energy of 

i ipli al dapt it to 
a pound of air may be multiplied by (ss 124 «) to adapt 
other temperatures than 32 deg. Fah. HENRY CHERRY. 
Birmingham, January 19th. 





S1r,—Dr. Lodge’s last paper would be amusing if it were not 
vexatious, The cool way in which he asserts that he has said all 
that is to be said on fans—that the last word is spoken—is funny 
enough, but to those who, like myself, expected better things of 
Dr. Lodge, such statements are very disappointing, and can only 
tend to lower the reputation of English mathematicians in the eyes 
of French and German engineers. Does Dr. Lodge really imagine 
that if the problem presented by fans was so simple as he thinks, 
it would have been left for him to give the solution? On his own 
showing he has no practical acquaintance with fans whatever. He 
knows nothing of the writings of such men as Struvé, Bochet, 
Guibal, to say nothing of Germans ; and out of his own internal 
consciousness he has elaborated a pure theory, and quietly ignores 
the truth that facts are flatly opposed to his theory in some parts, 
while in others his theory entirely fails to explain the facts in any 
way. I have already called his attention to this, but he has taken 
no notice, and gone on his way rejoicing. 1 begin, indeed, to 
doubt that Dr. Lodge ever does more than just glance down the 
letters he answers(?) or criticises. s ; 

‘“‘Let us know,” says Dr. Lodge, “what the rise in temperature is 
at the delivery of a fan, and we can tell what the work is.” What, I 
ask, if there is no rise in temperature—what, I ask him, if there isa 
fall? He assumes pressures of 2in. of water to exist in fan cbim- 
neys, when the pressure is not 0°l of an inch. He draws no dis- 
tinction between the behaviour of suction fans working ona mine, 
and blowing fans working on a cupola. If his theory be right, then 
by using a contracted discharge instead of an evasé chimney, the 
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temperature should fall. A contracted discharge is accompanied 
by a rise in temperature—a rise that can be measured, to use Mr. 
Cherry’s words, with a kitchen thermometer. May I ask Dr. Lodge 
to reconsider his position, and grant that there may be some things 
about fans which he does not yet understand ? ; 

Mr. Cherry’s contention concerning the injector is quite wide of 
the mark. A very small volume of water is:put into a boiler by 
a very large volume of steam. The steam imparts a very high 
velocity to the water, and so drives it in; but unless Mr. Cherry 
is content to regard the fan vanes as the equivalent of the steam, 
there is no analogy. However, it is quite needless to split hairs 
over illustrations of this kind. 

Dr. Lodge makes certain assumptions ; Mr, Cherry backs up Dr. 
Lodge. I assert that these statements are inconsistent with fact. 
To show what does take place in a fan, I enclose a diagram of 
pressures taken with a large Guibal fan, at Bascoup Colliery, Mons, 
No. 3 pit. This fan is 30ft. in diameter, and makes sixty revolu- 
tions per minute. The figures on the engraving are millimetres, 
From the data here given, Dr. Lodge ought to be able to tell us 
what work the fan was doing. 

I may say here that the gauge tube was not muffled, but inas- 
much as wil the indications are negative—the fan drawing on a mine, 
and consequently creating a partial vacuum—it is clear that the 
induced current action would tell in favour of Dr. Lodge, not 
against him. At the bottom of the chimney, where the current 
was strongest, the suction amounts to 10 millimetres, or 0°4in. ; at 
the top of the chimney, where the current is slow, the suction falls 
to 14 millimetres, or about ‘06in. If the tubes had been mufiled, 
no doubt the difference would have been much less, I shall be 
glad to see what Dr. Lodge has to say concerning this fan. 

January 2lst, A MINER, 





Str,—-Dr. Lodge has either not seen my letter at all, because, 
perhaps, it was such a little one, or else he has failed to understand 
the importance of the question I put. Perhaps you will allow me 
to restate it in a different form. If I fire a charge of gunpowder in 
the bottom of a plain tube the gas pressure will diminish the whole 
way up the muzzle. That, as I understand those of your readers who 
comprehend fans, which I do not, is what takes place when a fan 
delivers air through a parallel-sided trunk; and this Dr. Lodge 
does not seem to dispute. If, now, I fire a charge of powder at 
the bottom of a tube which is not parallel, but conical, will the 

ressure of the gas be greater at the muzzle than atthe breech? As 
Y enderstand Dr. Lodge’s reasoning about fans, it must be greater. 

If may, of course, be said that the effect is only momentary. 
Quite so ; but why should not the momentary effect be the same in 
a gun, as it is for any moment, or very small fraction of time, ina 
fan? 

If the pressure really rises we may find an explanation of the 
bursting at the muzzle of a choke bore gun, and a solution of one or 
two other points, just now a little mysterious, in the behaviour of 
fire-arms; and especially of mortars, which are virtually very 
much larger at the muzzle than at the breech, ~L 

Woolwich, January 23rd. 


REPAIRING SCREW SHAFTS, 


Sir,—I have noticed in the article on this subject in your, las 
issue a statement as follows:—‘‘The coupling is now carried by 
many steamers, but instead of being kept in the tunnel ready to 
hand, it is stowed in the bilges under the floor plates, where it 
cannot be got at. This was actually the case on board the Tartar. 
She had a Thomson coupling in such a place that it was inacces- 
sible. Theimpolicy of such a practice we need not comment upon.” 

Will you kindly allow me to state most emphatically that this 
is not correct, for the Thomson coupling was kept readv for imme- 
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diate use on top of the spare thrust shaft in the recess built | 


specially for carrying that and the spare half crank-shaft, on top 
of the tank immediately below the starting platform, close to the 
tunnel-door, and could have been taken to any part of the screw 
shafting in less thananhour. My sole reason for not using same 
being, that to have applied it over the broken coupling would have 
necessitated doing away with a bearing in the tunnel, and left a 
length of some 35ft. unsupported, as the bottom of the tunnel 
being carried away by the accident, we should not have been 
able to fix wood blocks under the centre cf the coupling 
to support it, and tbe pedestal built from the frames of 
the vessel to carry the permanent block coming in the way 
of the bolts in the patent coupling could not be utilised. 
I am quite aware of the advantages claimed for this coupling, but, 
under all the circumstances, considered it best to come home under 
the alternative temporary repairs illustrated in your last issue, 
with which we steamed over 2500 miles between 8 and 9 knots per 
hour; and that this was approved by my employers may be inferred 
from the fact that they kindly gave each of the engineers a month’s 
pay gratuity—not half a month, as stated in your article. 

As the paragraph in question implies that the couplings are not 
given due attention in the company’s vessels, I may state that in 
each where they are carried the chief engineer has written instruc- 
tions to keep them always ready for immediate use, even to the 
detail of seeing that the ends of each segment are lying in the 
right direction, so that in case of being required the delay may be 
avoided of ever having to turn one round, and is held personally 
responsible by the superintendent engineer for seeing these instruc- 
tions strictly carried out. 

As the paragraph implies carelessness on the part of the engi- 
neers of this vessel, and is entirely without foundation, I shall be 
obliged if you will correct the statement in your next issue. 

R. TURNBULL, 

Southampton, January 23rd. Chief Engineer s.s. Tartar. 

[We did not intend to impute carelessness to the engineers of 
the Tartar, nor do we think such a construction can properly be 
put on what we wrote. We understood that the spare coupling was 
— E} the only place at the disposal of the engineers on board. 
—Eb. 





WATER GAS, 


Str,—Just before the floating of Messrs. Samson Fox’s new 
company, articles appeared in the Times and other papers on the 
subject of the water gas used at the Leeds Forge Company’s works; 
and in all these articles there are certain technical i i 
which I beg to draw your attention. It is claimed for Mr. Fox 
that his is the first practical and commercial application of water- 
gas in England, and it is stated that the gas te in my own appa- 
ratus contains only about one-third by volume of combustible con- 
stituents, and that such gases as mine, as well as that of the late 
Sir William Siemens and others, have ne right to be considered in 
such august company as the water-gas used by the Leeds Forge 
Company. 

The question raised as to what may be included in the term 
water-gas is a very technical one. Strictly speaking, it is water in 
the gaseous state, or consists of the gases derived from the decom- 
position of steam—oxygen and hydrogen—and the gas used at 
Leeds, which contains something like 40 per cent. of carbonic 
oxide, is therefore not water-gas strictly speaking, especially as it 
contains also some nitrogen and carbonic acid. Jn the United 
States, the home of water-gas, it is usual in commercial circles to 
call all gas made directly or indirectly with steam a water-gas, and 
in France, the term gaz: @ l'eau is similarly used. Mr. Fox is 
therefore straining a point in excluding other workers from the 
field for the sake of appearing before the public as the possessor of 
the only practical and commercial water-gas. 

The usefulness of any particular gas depends on the ease and 
economy with which it can be made, and on the results which can 
be obtained with it. Ican quite believe that the gas now used at 
the Leeds Forge Company's works answers well for the particular 
work it has to do there, but the process is intermittent, and 
een A there are two kinds of gas produced, only a portion 

ing suitable for welding, and the remainder being used for 
heating a range of steam boilers. Supposing, however, there were 
no boilers or other large apparatus which could be heated with the 
inferior gas, it would have to be wasted, and this is precisely 
what has to be done at many water-gas works which I have seen 
in the United States, where two or more generators are worked 
intermittently. 

According to the Times, Mr. Fox’s water-gas will fuse a piece of 
wire which ordinary lighting gas will only render red-hot. I 
presume this is a /apsus culami, for it is very well known among 
experts that such water-zas bas only half the heating power of 
ordinary lighting gas. That made in my own apparatus is weaker, 
though not nearly so weak as represented by Mr. Fox, there being 
usually 20 per cent. hydrogen and 30 per cent. of carbonic oxide. 
The production of gas in my apparatus is continuous, and the 
quality constant, and judging by long experience I believe that the 
presence of the diluent gases is more than compensated for by the 
smallness of the apparatus, the ease with which the gas can be 
made, its low cost, and the uniformity of its quality. 

Mr. Fox states that ‘the efficiency of any gas engine must be 
in direct proportion to the richness of the gas in combustibles.” I 
venture to say that this isa very mistaken notion, and that as a 
matter of fact an essential feature in the working of the well- 
known Otto engines is that when ordinary lighting gas is used 
it is largely diluted with air to reduce the rate of inflammation and 
to avoid shock to the engine. So far as I am aware the gas made 
in my own apparatus is the only generator or water gas whicb has 
been applied successfully to Otto engines in Europe, with the 
exception of one or two worked experimentally at Essen and else- 
where. Engines indicating an aggregate of nearly 3000-horse 
power are now working successfully with my gas, the fuel con- 
sumption being under 14]b. per indicated horse-power per hour. 
I think, therefore, I “A claim to have achieved a practical success 
and to speak with knowledge of the subject. Besides this my gas 
is largely used by such firms as Messrs. Cadbury Bros., Messrs. 
Van Houten, Messrs. Huntley Bourne and Stevens, and by the 
Gloucester County Asylum, as well as by many other firms for a 
great variety of heating pu es. 

I gave a full account of > ainitie obtained with this gas ina 
paper I read at the last meeting of the British Association, but I 
think I have said enough to show that whether or not Mr. Fox 
allows my gas to be called a “ water gas,” it cannot fairly be put 
hors de concours. J. EMERsoN Dowson, 

3, Great Queen-street, Westminster, 

January 22nd, 





KINGSTON PUMPING ENGINES. 

Sir,—In reply to the—to say the least—sweeping remarks of 
‘“W. A. T.,” may I, as one thoroughly, though disinterestedly, 
acquainted with Messrs. Willans’ engines, be allowed a line or twoin 
your valuable paper? In the first place, the central valve engine is 
just as capable of exhausting into a condenser as any other, the sole 
reason why they have not up to the present been worked as con- 
densing engines being that, in the places where they have been 
supplied, the cost of condensing water forbids itsuse. I should now 
like your correspondent to turn to the ‘‘ Transactions” of the Insti- 
tute of Civil Engineers, vol. xciii., page 162, when he will see that, 
by working these engines in connection with a condenser, a 
consumption of 15°1lb. of water per indicated horse-power was 
obtained, or 14 per cent. less water than those excellent engines of 
Messrs. Simpson’s at Hampton. I should, however, like to inform 
your correspondent that I am thoroughly alive to the fact that 
steam at 1701lb. requires more heat to generate it than steam at 
80 lb., but this would not, by a considerable amount, account for 
the difference between the two. 

““W.A, T.” is wise to turn away from the subject after writing 





a few lines on the central valve engine, and attack the three-tandem 
engine. This engine, I have always been under the impression, 
was the first invention of Mr. Willans in the department of high 
speed engines, and was designed more for small marine work, 
where one had no skilled attendant, than for any other purpose. 
January 19th. ELECTRICIAN, 





Sir,—The letter of your correspondent, ‘‘W. A. T.,” in THE 
ENGINEER of the 11th January, is sufficiently answered in advance, 
in every point relating to steam engine economy, by the letter to 
which it affects to be a reply. Whether triple-expansion condens- 
ing pumping engines, of say 15 indicated horse-power or les:, can 
rightly be described as ‘‘ ordinary ;” in fact, whether one such 
engine exists anywhere ; whether the (unequa!led) economical per- 
formance of a non-condensing engine can be fairly decried because 
another, or the same, engine, condensing, may be expected to do 
better; and whether a consumption of 38 lb. of water per indicated 
horse-power per hour, ina high-speed non-condensing engine using 
steam of 601b. pressure, was or was not a good performance in the 
year 1884, are questions which there is no need to answer again. But 
as “‘ W. A. T.” insists that the Willans central-valve engine must 
not be called the ‘‘ ordinary Willans engine,” and is so good as to 
state as the reason that ‘‘ Messrs. Willans have manufactured man 
more three-tandem compound engines than central-valve engines,” 
we ask leave to say that, on the contrary, we have manufactured 
many more central-valve engines than tnree-tandem engines, and 
that we remain of opinion that the central-valve engine is the 
ordinary Willans engine. The system of adjusting facts to argu- 
ments is satisfactory to many, when restricted to scientific ques- 
tions, but it cannot be applied safely to matters of book-keeping. 
If ‘* W. A. T.” will make an engine, with his name on it, condens- 
ing or otherwise, and ‘‘ ordinary” or otherwise, to beat the Willans 
non-condensing engines at Kingston, then we will with pleasure 
re-open the subject. Otherwise, so faras we are concerned, the 
correspondence is at an end. WILLANS AND RoBINsON. 

Thames Ditton, 22nd January. (H. Farmer, Secretary.) 





THE NEW SOUTH WALES LOCOMOTIVE QUESTION, 


Str,—In concluding my last letter, I said the case against the 
Consolidation engines recommended by Mr. Midelton, in substitu- 
tion of those specified by Mr. Scott, would not be complete with- 
out the verdict of the makers themselves on the proposal to repeat 
these ‘‘ Consolidations.” 

But before quoting the makers’ opinion, I may perhaps be 
allowed to digress for one moment to say, in reference to 
‘*Colonial’s” letter in your last issue, that if he will only have a 
little patience, I promise to give him, in due course, all the quota- 
tions he can ml vs wish for, and ag way A many more than he 
desires. Secondly, that the charge he brings against me of 
‘*selecting so much, and no more of the several minutes and 
reports from which he”—i.e., myself—‘‘quotes as will give the 
necessary colour and pretext to suit his ”—7.e., my own ‘‘ views,” 
comes with little grace from one who, as ‘‘ Colonial” did, omitted 
from bis original letter nine-tenths of the minutes and reports 
which he ought to have given in justice to Mr. Scott and the 
engines he specified, and who actually went the length, as “One 
Who Knows” pointed out, of giving in inverted commas, as if, 
forsooth, it were a verbatim extract from the report of the experts, 
his own version of that report, and yet suppressed from it this 
important fact, amongst other things, that Mr. Midelton’s engine 
consumed on the ‘‘trial” trip 26 per cent. more fuel than did Mr. 
Scott’s engine ! 

At the same time, I can honestly say that Iam glad ‘‘ Colonial” 
has emerged from the seclusion into which be seemed to have 
relapsed after his tirst epistolatory efforts, because I now feel that 
he will, by his timely interposition, rectify any injustice I may, 
however unwittingly, do the cause he has espoused. So far I am 
glad to find the sins ‘‘ Colonial” charges me with are sins, not of 
commission, but of omission only. Furthermore, he has not at- 
tempted to gainsay by evidence or argument a single statement 
I have made, As to the omission of the two quotations to which 
he refers, one of them—namely, that reyarding the ‘‘ 205 class” of 
engine being ‘‘ most sluggish” and full of ‘‘ grave defects ”—he 
will find quoted in my last letter, in full, and just as he gives it. 
So that in respect of it “ Colonial” is in possession of a mare’s nest; 
although it may interest him to know that I shall have occasion to 
quote it again before I have done. 

As regards the other quotation, I need only 4 4 that if ‘‘ Colo- 
nial” bad only exercised a little more patience I might possibly 
have gratified him by quoting it also, in due course. At the same 
time I must frankly say that I did not share, and do not even yet 
share, his view of its importance in his friend’s interest. While it 
has been my endeavour to avoid, as far as possible, personal 
matters, yet the nature of ‘‘Colonial’s” remarks compels me to 
say that, to my thinking, the reasons given by the Minister for 
regarding the late superintendent of tramway rolling stock as 
competent to sit in judgment on the locomotive engineer are about 
as vague as could well have been penned. Besides, the Minister 
was not, as we bave seen, altogether an unbiassed witness. The 
question, however, is not as to the qualifications of the parties con- 
cerned in the attack on the engines specified by the locomotive 
engineer, but rather, what were the facts and arguments on which 
they based their counter recommendations? 

I may add that my object throughout has been, for the sake of 
clearness, to take one thing at a time, and to avoid mixing up 
distinct and separate matters. When, therefore, I have thought 
the continuation of a paragraph irrelevant to the immediate ques- 
tion in hand, I have stopped short in the quotation, with the 
intention, as ‘‘Coloniai” has no doubt already discovered, of 
coming back to it another time; and now that I feel that he is 
ready at hand to supply any deficiencies of mine in this respect, I 
sball pursue the course I have hitherto followed with increased 
confidence. I cannot, of course, know beforehand what ‘ Colonial ” 
may or may not think important. My endeavour, however, will 
be, as it has hitherto been, to give the ey of the New South 
Wales locomotive question as impartially as I can from my point 
of view, and on completion of my task I shall be quite willing to 
leave to the judgment of your readers the decision as to whether 
or not I have done so fairly and honestly, undiverted from my 
course by ‘‘Colonial’s” criticisms. With these rather lengthy 
parenthetical remarks, | return to the more immediate subject of 
my letter. 

The verdict of the makers on the Consolidation engines as recom- 
mended for repetition—and which, curiously enough, has not been 
included in the papers as printed and laid on the table of the 
Legislative Assembly, although a large amount of much less rele- 
vant matter has found its way there—is to be found in the Sydney 
Evening News of March 9th, 1887. It is there stated that ‘“‘an 
inquiry had been made by an officer of the Public Works Depart- 
ment as to the price at which locomotives could be supplied by 
the Baldwin Locomotive Company, U.S.A.” The paragraph goes 
on to say that “the letter sent by the official in question asked for 
particulars of cost, not only of the ‘Mogul’ class of engine, but 
also of the Consolidation class, similar to those supplied formerly to 
the Colony by the Baldwin Company.” Itis then added that in reply 
‘*a strong recommendation was given by the firm not to call for 
any engines of the Consolidation class as manufactured at the time 
when this Colony ordered those running, because so many 
improvements had been made that they had ceased manu- 
facturing this kind of engine in favour of an improved one, 
and if the old class was uired it would have to be re-designed. 
They also stated,” it is added, ‘‘that they did not wish the old 
class to be perpetuated, but were willing to supply the improved 
engines at the figure quoted.” The letter from the Baldwin 
Company above alluded to goes on to refer to correspondence that 
had some two years and a-half oe ares in 1884, or 
only five years after the original Consolidation engines had com- 
menced running—between themselves and the late Commissioner 











for Railways respecting the ‘improvements ” referred to, in which 
the following statements by the makers occur :—“ Referring to Mr, 
Scott's objections in reference to this—the Consolidation—type of 
engines, we would say that we have since adopted a much more 
secure method of attaching the boiler to the frame than that 
shown by the blue print accompanying our letter of May 31st 
1884.” And in this letter of ‘May 31st the following notable 
remarks by the same firm occur all the more notable in view of 
what was said regarding these engines in my former letter :—‘* We 
enclose,” they say, “blue print of an outline drawing, and ask 
your attention to the following particulars:—(1) Reduction of the 
total wheel-base from 22ft. 10in. to 21ft. 6in, 0) Reduction of the 
driving wheel-base from l4ft. 9in. to l4ft. (3) By placing the 
fire-box over the frames and making it flush with their outer faces, 
an inside width of 43in. is obtained, allowing a reduction of its 
length to 103}in.”—in place of the abnormal length of 119in., or 
9ft. llin., as in the engines recommended for repetition by Mr, 
Midelton. ‘‘In this connection, we may remark,” they add, “that 
we propose to make the fire-box deeper than shown in the print by 
raising the barrel of the boiler. ‘I'bis, it is found, pred mw to 
economy of fuel without injuring the stability of the locomotive on 
the track. (4) By lengthening the flues to 12ft. 84in., instead of 
1lft., the heating surface is increased from 1129 to 1337 square 
feet, while the total heating surface is increased from 1277 to 1453 
square feet. (5) By carrying the connecting rods back to the 
third pair of driving wheels—in place of the second pair—their 
length is increased to 9ft. 7in. The thrust against the crosshead 
and guides is thus largely reduced, with consequent less wear on 
main rod brasses and crosshead ribs.’ 

A goodly list of ‘‘improvements” —one might rather say 
‘* radical alterations "—are these, indeed, on locomotives which the 
supe-intendent of tramway rolling stock had specially selected as 
being, in his opinion, “‘the best goods engine we bave,” and prac- 
tically perfect, while it was ostensibly represented that by repeat- 
ing them just as they were, the sin charged against the locomotive 
engineer of introducing “ difference in type” would be avoided— 
with a view to which one of the original engines, No. 133, had 
actually been placed, by direction of the Minister, in one of the 
railway sidings as a “‘ pattern engine,” to be copied by the local firms, 
‘tas there was,” the Minister added, *‘no time to obtain plans and 
detailed specifications for this type of engines.” 

I should have liked to have completed the story of the goods 
engines in this letter—prior to proceeding with the other branch 
of the subject—by adding a few particulars as to the cost for 
repairs of these Consolidation engines, together with some other 
interesting facts which will, I think, be found to dispose rather 
effectually of the charge of “most sluggish” engines, brought by 
the tramway superintendent against the goods engines specified 
by the locomotive engineer. ‘ Colonial’s” uncalled-for, though no 
doubt well intended intervention, has, however, forced on me the 
consumption of so much space in the early part of this letter, that 
I must defer dealing with these two points for the present. 

Let me just add, in reference to ‘ Australasia's ” remarks, that | 
have no intention of ‘‘ carefully avoiding” the question of the 
trial of the passenger engines, or indeed any other part of the sub- 
ject in hand. If I omit anything, however, I shall be only too 
glad if he will make it good. At the same time he does not seem 
to me to have made the subject very much clearer. In fact he 
has mixed up events in a most perplexing and misleading manner, 
though no doubt he has endeavoured to put the case fairly, as it 
appears from his point of view, viz., that of the ‘‘ protectionist” of 
native industries, JUSTICIA, 

January 21st. 





RETARDATION OF SHIPS, 

Sir,—In reply to “ Air Pump,” I think be will find that the 
resistance due to the flow of water through the pipe, arranged as 
stated by him, will be equal to that of a plane of similar area to 
the area of the aperture of the pipe, and moved at a velocity equal 
to that of the ship. a ie 

London, January 22nd, 


THE VYRNWY WATERWORKS, 

Sir,—I have just seen in the country your publication of the 
18th inst., in which there appears a view of the Vyrnwy masonry 
dam with my name as the engineer. I must ask you to be good 
enough, in future references to this work, to acknowledge the part 
which Mr. Hawksley had in the undertaking, between September, 
1879, and September, 1885. GEORGE F, DEACON, 

Oswestry, January 24th. 

[The above letter has been received by telegraph. On its sub- 
ject we may refer our readers to the articles in THE ENGINEER, 
vol. lxiii, pp. 10, 35, 65.—Eb, E.] 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Edward A. E. Crowley, assis- 
tant engineer, to the Thames, to date January 19th; Charles J. 
Cock, engineer, to the Sparrow; George R. T. Cummings, engineer, 
to the Jackal, and William H. Grant, engineer, to the Pelican, all 
to date January 21st. 

INSTITUTION OF MECHANICAL ENGINEERS.—The following is a 
syllabus of the papers to be read at the mecting announced on 
page 79:—‘‘On the Use of Petroleum Refuse as Fuel in Locomo- 
tive Engines,” by Mr. Thomas Urquhart. Further experience 
since previous paper in 1884, and extended use of petroleum refuse 
as vad Spray injector for passenger locomotives. Regenerative 
or accumulative combustion chamber. Details of cost of altering 
locomotives for petroleum firing. Comparative results of working 
for whole year with coal and witb petroleum refuse, in ordinary 
working and in special trials. Cost of fuel, and entire working 
cost of locomotive department, for period of twelve years. Effect 
of petroleum fuel on boilers; cost of repairs during twelve years. 
Plating up of fire-door in locomotive boilers. Vanderber boiler, 
and modification adopted. Paschinin boiler. Blower for air 
supply to furnace, Trial of compressed air for spray injector. 
Evaporative value of petroleum fuel. Copper tubes, Use of 
petroleum refuse for lubrication; mode of testing value, and re- 
sults. Petroleum refuse for metallurgical purposes; scrap welding 
furnaces; brass melting fires.—‘‘On Compound Locomotives,” by 
Mr. R. Herbert Lapage. Advantages of compounding. Descrip- 
tion of the Worsdell and v. Borries plan of compounding two- 
cylinder locomotives. Intercepting and starting valve; intercept- 
ing valve closing automatically. Cylinders, Slide valves and 
valve motion. Pistons. Boiler; inside fire-box, tubes, smoke-box, 
heating surface, and grate area, Steam pressure; steaming ; 
variable blast nozzle. Starting arrangement, receiver, relief valve. 
Trial trips. Commercial advantage of compounding; economy in 
fuel, saving in weight and repairs. Tables showing steam distmbu- 
tion in high-pressure and low-pressure cylinders; particulars of 
compound goods and passenger locomotives at work, in construc- 
tion, and ordered; and economy of fuel in compound 1 tives 
on English and foreign railways.—‘‘ On the Latest Development of 
Roller Flour Milling,” by Mr. Henry Simon. Change in mode of 
milling by abandonment of millstones and substitution of rollers. 
Treatment of products without handling, Contrast between 
English and Hungarian milling. Introduction of roller milling in 
England; first automatic mills. Description of new roller flour 
mil! and granary at Rio de Janeiro. Site, buildings, motive power. 
Landing and cleaning of grain. Storage of grain on floors and in 
silos, Sorting, mixing, and airing of grain. Final wheat-cleaning 
machinery. Roller mill machinery. Four-roller break mill with 
fluted rolls, or breaking the kernel of the wheat from the bran. 
Three-high roller reducing mill with smooth rolls, for reducing 
the broken grain to flour. Purification of middlings by winnow- 
ing. Centrifugal dressing machine for separating flour, Generel 
outline of milling process as performed by the series of machines 
described. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE iron trade finds itself this week in possession of an important 
new factor for the regulation of business, The long-expected 
award in the ironworkers’ arbitration has now been given, and the 
men have been granted a two and a-half per cent. advance. This 
means an advance of 3d, per ton upon puddlers’ wages, bringing 
them up to 7s. 6d. per ton, and millmen’s wages in proportion. 
The best feature of the award is that the new rate is fixed to 
endure for six months certain, namely, to continue until the 30th 
of June, and then to be subject to a month’s notice from either 
side. 

The immediate effect of the award has been to strengthen the 
prices of manufactured iron. Some disappointment finds expres- 
sion by the employers that any advance should have been given 
following the 5 per cent. advance of last October, but this dissatis- 
faction is largely mollified by the circumstance that makers now 
know what course to take as regards contracting forward up to the 
end of July. A settled fixture as to future wages, such as that 
now made, will materially assist the steady progress of trade. 

The increasing competition of other districts, such as Scotland, 
the North of England, Lancashire, and Wales, is the feature which 
ironmasters most fear when considering the new award. Increased 
cost of production here places us at increased disadvantage for 
the moment, and already the bar and plate trades, which were 
formerly specialities of Staffordshire, are to some extent passing 
over to those wre ge | districts. Scotland especially is taking 
the export bar trade, some of the Scotch prices Oe Os. to 15s, 
below those of Staffordshire. The Indian Soneet in particular is 
finding much expression over the border. It is thought, however, 
that the ironworkers in competing districts will early require the 
second advance now given in Staffordshire, and if so, the relative 
positions of the districts will again be levelled up. 

Prices are this week stronger than they have been for a long 
time, and there is no chance now of finished iron consumers 
securing a at less than makers’ own rates. The thin sheet 
makers feel secure in the 20s. per ton advance lately declared on 
tinned sheets, and makers of black sheets for galvanising are par- 
ticularly strong. Thin stamping sheets are quoted by Messrs, 
E. P. and W. Baldwin, the Wilden and Stourport Works, as 
follows:—Shield brand, at works, £9 per ton; Severn, £10; 
B.,, £11; B.B., £12; and B.B.B., £13—all for singles. Doubles 
they quote: Shield, £10 10s.; Severn, £11 10s.; B., £12 10s.; 
B.B., £13 10s.; B.B.B., £14 10s. Charcoal sheets are £18, £21, 
and £24, according to description. 

Messrs. John Knight and Co., Cookley Ironworks, Brierley Hill, 
quote thin sheets as:—Debdale, £8 10s.; K.B.C., £9 10s.; Crown, 
411; plough sheets, £12 10s.; C.S.S., charcoal, £14 10s.; and 
Knight's charcoal, £19 10s.; all forangles. Doubles are:—Debdale, 
£10; K.B.C,, £11; Crown, £12 10s.; plough sheets, £14; C.S.S. 
charcoal, £16; and Knight's charcoal, £21. Tinned sheets, K.C.S. 
No.7, are £22 per ton ; coking coke, £23; C.S.S. charcoal, £24; and 
Cookley K. charcoal, £25; while doubles are 30s. extra, and Jattens 
60s. extra. 

The bar makers are tngins to command slightly more 
money in consequence of the advance in wages, but the demand is 
too light to permit of their doing this. However, they decline to 
quote less than £5 10s. for common bars, £6 to £6 10s. for good 
merchant sorts; and £7 to £7 10s. for best. 

Hoop and strip makers announced that early meetings of their 
respective associations will probably be called to consider the 
necessity for some advance. Meanwhile hoops are strong at £6 
per — the Association extras, and gas and nai! strip standing 
at £5 

Makers of sheets for galvanising were to-day—Thursday—in 
Birmingham, stiffer in price than they have been at any time this 
year. ey declared that they cannot afford to accept the late 
prices in face of Sir Thos. Martineau’s award, and they asked 2s. 6d. 
to 5s. per ton rise. Thus sheets of 20-gauge were quoted £7 ; 24- 
gauge, £7 10s. to £7 12s, 6d.; and Sons, £8 10s. to £8 12s. 6d. 
Consumers hesitated to concede the demands of makers, but the 
latter are full of orders, and were prepared to book further 
contracts only on their own terms, Association action in the 
matter of new prices is not unlikely. 

Pig iron sellers in Birmingham to-day reported further excellent 
business, alike in hematites, Midland imported pigs, and native 
qualities. Consumers are still placing good contracts, and are pre- 
pared to pay the rates which sellers demand. Supplies are some- 
what short, and deliveries are not up to s’ requir t 
The best feature of the native trade is the utter absence of stocks, 
so that prices are kept up very well. Hematites are quoted 55s, 
per ton for best fo’ sorts, delivered here, and 46s, for second 
qualities, while the Westbury brand of Midland pigs is command- 
ing 43s. to 43s, 6d., and Stafforshire foundry pigs are a minimum 
of 36s, 





Encouraging accounts are possible of the condition and prospects 
of the engineering trades in this part of the —y oe for 1889. 
Notwithstanding severe competition from other districts on the 
seaboard, Staffordshire is yet securing some good contracts, alike 
in the constructive engineering and the machinery branches. The 
work is largely, if not mainly, on export account, and it should be 
noted that, as regards bridge work in particular, steel is still 
winning favour, Yet, under certain conditions, the more rapid 
corrosion of steel is admittedly a disadvantage, and for use in such 
positions iron will for some time continue to hold its own. In- 
stances have just been brought to my knowledge of steel ‘‘tubs” 
supplied for colliery purposes, which were alternately subjected to 
hot and cold, becoming corroded in an utterly destructive way in 
a twelve month's time. , 

Chilled roll engineers are doing a good trade with Scotland and 
with Germany, France, and some of the continental markets for 
iron and steel works purposes. The exceptionally good quality 
of best Staffordshire pigs produced from native argillaceous iron- 
stone allows of the production in Staffordshire of chilled rolls so 
hard as to be un ualled anywhere. A large trade is constantly 
passing between this district and Scotland in such rolls, and also 
with the North of England. Now, however, some of the North of 
England foundries have begun to manufacture chilled rolls from 
imported Staffordshire pi; Prominent among the local firms who 
are busy upon rolls, wheels, and pinions, are the Perry Engineer- 
ing Company, Bilston, and Messrs. J. and S. Roberts, of West 
Bromwich. ‘The former concern is also doing well in steel castings 
from the new steel foundry plant, and is taking repeat orders. 
Chilled rolls are also still going to Russia from this district for 
linoleum manufacture. 

One of the local merchant houses is just now conceals busy in 
shipping an extensive cotton-mill plant to Northern Brazil, the 
manufacture of which has extended over several months past. The 
prospects of South America as a machinery market continue very 
auspicious, 

The reduction in the past year’s English exports of manufac- 
tured copper by 50 per cent. fairly indicates the effect upon the 
copper-using industries of Birmingham of the Société de Métaux 
operations. Metal rollers and brass and copper tube and wire 
drawers here complain especially of the prejudicial influence of 
the syndicate. In copper sheets and brass and copper wire local 
manufacturers are being undersold by the Germans ; and though 
they hold their own in brass and copper tubes, the demand for 
these products has noticeably diminished of late, more especially 
for locomotive and marine boiler purposes. Copper has shown a 
little weakness of late, which tends to discourage buying ; and the 
principal purchases at the current rate of £77 7s. 6d. per ton for 
g.m.b, are made by the syndicate. There is also a certain amount 
of underselling for forward buying in existence. Nevertheless, the 
great resources of the syndicate, and its complete contro] of the 





market, prevent the anticipation of an early escape from its 
influence, 
_ In the same branches of Birmingham manufacture much interest 
is just now excited in the proposal to establish a limited liability 
company to work the patents for the manufacture of copper 
cylinders, tubes, vats, &c., of Messrs. F. E. and A. S, Elmore. 
he new electrical process of which these gentlemen are the 
inventors is declared to decrease the cost and improve the quality 
of articles produced from rough copper by it. Messrs. Thos, 
Bolton and Sons, of Birmingham, Oakamoor, and Widnes, are 
understood to be negotiating for the adoption of the process at 
their works under a royalty. 

Electric machinery manufacture is developing rapidly in Wolver- 
hampton. The Elwell-Parker Co., which oo been established in 
the centre of the town for some fifteen years, has now to move into 
the outskirts in order to provide means for the adequate extension 
of the premises. In place of the present establishment occupying 
an acre and a-half, one-third of a twelve acre piece of ground will 
be taken up in the erection of new works. Herein it is hoped that 
within the twelvemonth a thousand hands will be at work. The 
firm is very busy at date, and the five hundred workmen at present 
employed are found insufficient to meet the requirements of the 
demand. Messrs, Elwell-Parker have made much of their reputa- 
tion in electric traction work. 

The directors of the Union Rolling Stock Company, Birmingham, 
report that the operations of the company during the half-year 
ended December have been profitable and satisfactory. Contracts 
for over £47,300 have been entered into; the debenture debt 
stands at £60,260 as against £42,785 at the end of June ; and there 
is an available total of £4127. This last it is proposed to appro- 
priate for the payment of a 6 per cent. dividend. on the preference 
shares, a 10 per cent. dividend, and a 2 per cent. bonus on the 
ordinary shares, and for the addition of £1000 to the reserve fund. 
The annual report of the Railway Rolling Stock Company, Wolver- 
hampton, states that the profits upon the year’s working araount 
to £2795. A dividend of 8 per cent, per annum is recommended 
upon the paid-up preference shares, and of 4 per cent. upon the 
ordinary shares. The capital of the company has been pretty 
well occupied during the half-year, but there has been up to the 
— no increase in the profits obtainable on individual con- 
racts, 

The Birmingham, Tame, and Rea District Drainage Board has, 
according to its chairman, Alderman W. T. Avery, accomplished a 
nearly completely successful solution of the difficulty of dealing 
with the sewage of a great town. From fifteen to seventeen 
million gallons of sewage matter are treated every day at Saltley. 
A pure and limpid affluent is sent into the Tame, and some 400 
tons of sewage deposit are daily dug into the land. The cost of 
the work is decreasing as its results become more evidently bene- 
ficial. The Board’s precept for 1889 is only £33,634—a diminution 
of no less than £2300, or about 7 per cent. in one year. Pro- 
fessors Corfield and Parkes, in their lately oe work on 
sewage, speak favourably of the system adopted at Birmingham. 

The nail masters met in Birmingham last week to consider the 
application of the operatives for an advance of 10 per cent. It 
was generally considered that the severity of the competition from 
machine-made nails does not render the concession possible. Some 
15,000 operatives are concerned in the dispute. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is very little change to report in the condition 
of the iron trade of this district. A strong healthy tone is main- 
tained all through, and makers both of pig and manufactured iron 
are so largely sold over the first quarter of the present year, that 
they are under no necessity for the time being to seek after new 
business, Consequently, although there is rather a lull in the 
actual buying going on, as compared with the activity agar 
recently, prices are in no way affected ; in fact, even the limit 
business offering is in many cases more than makers can just now 
entertain, and there is quite a scarcity of some of the leading 
brands in this district. In the finished iron trade the further 
advance in wages which has been awarded during the past week 
necessarily strengthens the position of makers, but it has scarcely 
been sufficient to justify an upward move upon the rates which have 
been recently quoted. 

The Manchester iron market on Tuesday was well attended, and 
a fair amount of inquiry was reported generally, with a moderate 
business doing. Local makers have secured fair orders on the 
basis of their advanced rates, and forge and foundry qualities 
delivered here average about 41s. 6d. to 42s. 6d., less 24 per cent. 
District brands are not quoted at under 4ls. to 42s. for forge and 
foundry Lincolnshire and 44s. 6d. to 45s. for good foundry Derby- 
shire, less 2, delivered here, with makers quite indifferent on the 
score of new orders. In outside brands a rather easier tone is 
reported for Scotch iron in some cases, but makers for the most 
part have very little to offer, and it can hardly be said that there 
is any real giving way. There is no change to report with respect 
to Middlesbrough iron, and good foundry qualities average about 
42s. 10d. net cash, delivered equal to Manchester. 

The local demand for hematites is only small, but there is a con- 
tinued hardening tendency in prices. Makers do not quote any- 
thing below 54s. 6d. to 55s., less 2}, delivered here, and it is 
exceptional where orders can be put through at under these 
figures. 

“ fair inquiry is reported in the manufactured iron trade, and 
local makers are firm on the basis of £5 10s. to £5 12s. 6d. for bars, 
£5 15s. to £5 17s. 6d. for hoops, and £7 5s, to £7 7s. 6d. for sheets, 
delivered in the Manchester district. 

Some moderate transactions have taken place in steel plates, and 
local houses have no difficulty in obtaining £8 5s. for good boiler- 
making qualities delivered here on renewals of contracts, whilst 
makers are very firm in asking £8 7s. 6d. on small parcels. 

Engineers throughout the district continue all well employed, 
locomotive builders having now secured a sufficient amount of work 
to keep them fully occupied for some time to come. With regard 
to boilermakers, stationary engine builders, machinists, and 
machine tool makers, the position remains much the same as last 
noticed, these branches being all well engaged, whilst better prices 
are also being got. The Ashbury Railway Carriage and Iron Com- 
pany, of Manchester, has been awarded a gold medal at the Bar- 
celona International Exhibition, which has recently closed, for its 
exhibit of railway and tram wheels and axles. 

The Park Gate Iron and Steel Company, which, as I recently 
noted, has completed the erection of special plant for the manu- 
facture of various descriptions of steel, and is competing in this 
district, has issued a circular anouncing that the works have been 
laid out for the making of steel by the open hearth, or Siemens, 
process exclusively, and are capable of oe of all sizes 
and weights from 36in. wide and 10in. thick to din. wide and lin. 
thick, with billets from 10in. to lin. square. In addition, a new 
plate mill is in course of erection for rolling steel plates up to 1lft. 
in width and 10 tons in weight. ; 

The disastrous explosion which has taken place during the past 
week at the Hyde Colliery will necessarily again bring the question 
of the safe lighting of mines under prominent notice. This isa 
matter which I have repeatedly dealt with in my notes in connec- 
tion with papers discussed of late before the Manchester Geological 
Society, and it certainly seems surprising that the terrible calamity 
which occurred several years ago in one of Messrs. A. Knowles and 
Sons’ collieries, in which naked lights were used, that any well- 
managed pit in the district should still be worked with unprotected 
lights. ere are, of course, some who still argue that the ordinary 
safety lamp, with its deficient vy especially as regards detecting 
any flaws that may exist in the roof of the mine, is a source 
of ter danger than the risk of explosion arising from the 
use of naked lights, and Mr. Herbert Fletcher, of the Ladyshore 





Collieries, near Bolton, notwithstanding the decision against him 
in arbitration, still persists in working some of his mines with 
unprotected lights. Since, however, the explosion at Messrs. 
Knowles and Sons’ colliery, the use of candles has been practically 
abandoned in all the principal pits of the district, and it would 
certainly seem that the considerable advances which have recent 
been made in providing means for the safe lighting of mines left 
no justification for the use of lights containing any elements of 
danger, in causing risk of explosion. Even if the ordinary safety 
lamps are so unsatisfactory in giving an efficient light, as is main- 
tained in some quarters, lighting by electricity has made sufficient 
progress to warrant its adoption in specially fiery mines, and as an 
illustration of how it has been successfully applied, I may mention 
that at the Madeley Collieries, Staffordshire, under the manage- 
ment of Mr. Miles Settle, the 10ft. seam has for the last couple of 
years been lighted by electricity, the lamps used being Mr. Settle’s 
patent water or air-protected electric lights, which were awarded 
a gold medal at the Newcastle Exhibition, and a silver medal at 
the Paris Exhibition. These lamps each give from 16 to 20-candles 
light, and they are connected by wires extending about 1000 yards 
along the workings toa dynamo. So far, no accident has occurred 
through damage to the lines of wire carried through the workings, 
which is considered one of the chief difficulties to be overcome in 
connection with this system of electric lighting, and Mr. Settle 
intends introducing a similar means of lighting at the Darcy Lever 
Collieries, Bolton, of which he is also the managing director. 

In the annual report of the Manchester Coal Exchange, which 
has just been issued to the members, the committee express their 
gratification at the continued success of the Exchange during the 
past year. The revenue accounts showed an increase in the amount 
received for subscription representing an addition of thirty-three 
to the number of members, making the present tota] membership 
529, As intimated in last year’s report, the working expenses had 
been considerably increased, and an exceptional outlay incurred in 
alterations and improvements. The net result of the year’s 
working isa profit of £47, the total income being £264, and the 
expenditure £217, whilst there was a cash balance in hand of £128, 
in addition to invested funds amounting to £236, and the total 
value of the assets of the Exchange is £370. Mr. Miles Settle, 
of Darcy Lever Collieries, Bolton, has been nominated without 
opposition to occupy the post of President of the Exchange for the 
ensuing year. 

There is a fair business doing in the coal trade, and pits generally 
are kept on about fulltime. House fire qualities are in rather 
better demand, steam and forge coals meet with a tolerably active 
request, and there is a continued pressure for all descriptions of 
engine fuel, although slack is in some cases perhaps not quite so 
difficult to get as was the case recently. Prices aJl round are 
fairly well maintained, on the basis of 10s. to 10s. 6d. for best coals 
at the pit mouth, 8s. 6d. to 9s. for seconds, 6s. 6d. to 7s. common 
house fire coals, 6s. 6d. steam and forge coals, 5s. to 5s. 6d. burgy, 
4s, 6d. best slack, and 3s. 6d. common sorts, whilst good steam 
coal for shipment still averages 8s, to 8s, 3d. per ton, delivered at 
the ports on the Mersey. 

Barrow.—There is still a steady business doing in hematite de- 
scriptions of pig iron, but operations are chiefly confined to 
Bessemer sorts. Warrants have remained during the week at low 
prices, having been generally at 44s. 5d. per ton, but makers have 
been exceedingly firm at 45s. for mixed Nos. of Bessemer, net, f.o.b., 
and they have been all the better able to hold their position firmly 
by reason of the fact that not only are orders largely held, but 
delivery engagements are heavy, and business in forward deliveries 
is showing a tendency in the direction of marked growth during 
the year. In fact, in one part of the district an increased output 
has been arranged for in the blowing in of some furnaces which 
have stood idle for several months. This increased output has 
been necessitated by the increased and increasing requirements on 
the part of steel makers who are not only as busily employed as 
they possibly can be, but are contemplating further additions 
to plant with a view of developing the Siemens-Martins depart- 
ment. This is more especially the case in the West Cum- 
berland district, while in Furness the output of plates, angles, 
&c., is not sufficiently large to meet the trade which is 
offering. There is a good market for steel rails, and heavy sec- 
tions are quoted firmly at last week’s rates, £4 per ton net, f.o.b. 
The value of steel shipbuilding material is firmly maintained, and 
good orders are offering in consequence of the fuller trade now 
being done in steel shipbuilding, both in this district and elsewhere. 
Billets are still a very brisk trade, and a full order sheet for tin 
bars has been in the hands of makers for months past, and the 
outlook is still cheering. Hopeful indications of increased activity 
are showing themselves at the shipbuilding establishments in the 
district, and although no new contracts have lately been buoked, 
save two small steamers, exceedingly good prospects are before 
local builders as well as marine and general engineers. Iron ore is 
steady at late prices, which are firmly held. Coal and coke steady, 
and in increasing consumption. 

The find of salt on Walney Island, near Barrow, is proving to be 
a very important one. A depth of upwards of 100ft. has been 
pierced by the diamond rock borer, and arrangements are in pro- 
gress for testing the extent of the deposit. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Sheffield working men are being invited, through their 
representative body, the Federated Trades’ Council, to interest 
themselves in the sword and. bayonet contracts. A quarterly 
meeting of the Council has been held, when a resolution was 
unanimously passed, and ordered to be forwarded to the 
Secretary of State for War, to Mr. Henry Broadhurst, M.P., the 
five borough members, and Sir F. T. Mappin, Bart., M.P. The 
resolution was as follows:—‘‘ That this Council hereby expresses 
its strong disapproval of the present action of the Government in 
continuing the contracts for swords and bayonets with firms who 
are fulfilling those contracts either by the employment of foreign 
workmen, or by the supply of foreign-made weapons. As it was a 
condition that these weapons should be of English manufacture, 
and this essential provision not having been complied with, it is 
respectfully urged that the present contract should be at once 
cancelled, and given to bond fide English firms, who will employ 
British workmen and pay fair wages.” 

The three last words raise a point of some importance which has 
not hitherto been touched. It would be interesting to know what 
rate of wages was offered to Sheffield grinders. Can it be true that 
something under 6d. a blade was mentioned as the scale of 
remuneration? If this was the figure, it is no wonder the skilled 
artisan would have nothing to do with it. The whole controversy 
resolves itself into a question of quality and price. (Good material 
and skilled workmanship are worth their value inthe market. The 
real value is not always the lowest price the goods can be got at. 
For a long time the feeling here has been that the Government 
should establish a small arms factory at Sheffield, where they 
would find any number of grinders competent to cope with swords 
and my ome or any other work they might require. 

Mr. Henry Steel, senior partner in the firm of Steel, Peech, and 
Tozer, Phoenix Bessemer Works, Rotherham, has purchased the 
business of H. P. Price and Co., Burton Weir Wire and Cold Roll- 
ing Mills, Sheffield. The business will now be carried on under the 
style of Henry Steel and Sons, Specialities of the manufacture 
are steels for crinolines, busks, stays, and corsets. An immense 
quantity of steel is required for the two latter purposes. The two 
great markets are Germany and New York, to which thousands of 
tons are sent. 

We are promised a new industry in Sheffield, and works to be 
known as the West Riding Works, situated at Tinsley, have been 
secured for the purpose, which is the manufacture of copper 
articles under the system patented by Mr. F. E. Elmore, Assoc, 
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Inst. C.E., and Mr. A. S. Elmore, M.S.C.I. A company has been 
formed to acquire and work the British patents for the Elmore 
discovery, by which copper articles can be manufactured 
direct from rough copper bars. This method, it is claimed, 
dispenses with the processes of melting, rolling, forging, draw- 
ing, &c., and the promoters anticipate that it will take in the 
copper industry a position similar to that which the Bessemer pro- 
cess has taken in iron and steel. The inventors claim that copper 
is electrically deposited from the rough bars upona revolving man- 
aril or mould, upon the face of which a burnisher is made to move 
automatically for the purpose of condensing the copper particles as 
they are deposited. It is asserted for this process that it not only 
renders the material dense, silky, fibrous, and cohesive, possessing 
strength, ductility, and uniformity at a unobtainable, but at 
the same time producing articles at a low cost hitherto unknown, 
the article being produced automatically during the process of 
refining the copper. 

A notable event of the week is the change in the old-established 
firm of Samuel Laycock and Sons, which was incorporated under 
the Limited Liability Act as ‘“‘ Samuel Laycock and Sons, Limited.” 
This business was founded by the ancestors of the present senior 
partner upwards of a century ago, and it is now carried on with 
increasing success at Portobello-place and Orange-street Works, 
Sheffield ; at Crewkerne, Somersetshire ; and at Lavenham, Suffolk. 
The whole of the ordinary share capital is taken by the family and 
existing partners, the change in the constitution of the firm having 
been made merely for the convenience of partnership arrange- 
ments. Mr. W. E. Laycock, J.P., who has been connected with 
the business for over sixty years, will be the first chairman, and 
Messrs, W. S. Laycock, C. A. Laycock, C. D. Pettinger, and James 
Gilles will be the other directors of the company, retaining the 
management of the several departments which have been pre- 
viously under their control. Messrs. Laycock’s business extends 
over a considerable field of special work, chief among which are 
hair seating and hair blinds for railway carriages, dressing of 
brushmakers’ drafts, Mexican and cocoa fibres, and American 
bristles, &c. 

The file trade maintains the improvement previously noted. An 
order from the War-office for 18.500 dozens of files, the most of 
them to be sand blasted, has been placed. The Tighlman Com- 
pany is actively engaged producing file-scouring machines, which 
are stated to do the work more quickly and effectively than by the 
old process. Railway companies re-sharpen their worn files by the 
sand blast method. File manufacturers complain keenly of the 
competition, which leads to much work being done at prices which 
leave little or no profit. 

Tables of wire gauges, ina handy form, have long been desired 
by wire manufacturers, merchants, ironmongers, and those engaged 
in the wire trade generally. Mr. C. A. B. Pfeilschmidt, of Shef- 
field, has issued a book which is highly spoken of here. Mr. Pfeil- 
schmidt has selected the thousandth part of an inch as unit, and 
reduced the various gauges to thousandths or ten thousandths of 
aninch. These are arranged so as to admit of easy comparison 
with each other, also with millimetres and the common fractions 
marked on the two-foot rule. 








THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 

A DISTINCT improvement has taken place in the Cleveland pig 
iron trade since a week ago. The attendance at Middlesbrough 
Exchange on Tuesday last was considerably above the average, and 
although the amount of business actually done was not large, the 
prices quoted were firmer than they have been since the Christmas 
holidays. For prompt delivery of No. 3 g.m.b., merchants would 
not accept less than 33s. 9d. per ton, and 34s. for February and 
March. Makers are indifferent with respect to new business, but 
nevertheless new parcels of No. 3 have been offered by certain of 
them for immediate delivery at 34s. per ton. Shipments continue 
exceedingly good, stocks are rapidly decreasing, and altogether 
the outlook is very promising. The demand for forge iron is more 
than equal to the supply, and the price current is now 32s. 9d. to 
33s. per ton. 

Warrants may be purchased at about the same price as quoted 
last week, namely, 33s. 6d. per ton. Not many transactions in 
them have recently taken place. A substantial decrease has taken 
ore in the stock of pig iron held by Messrs. Connal and Co., at 

fiddlesbrough. The quantity on Monday last was 246,462 tons, 
representing a reduction of 3150 tons during the week. 

Shipments are much better than was expected, the mild weather 
having greatly contributed to that end. tween the Ist and 21st 
inst., 45,692 tons of pig iron were shipped at Middlesbrough, or 
about 5000 tons more than the corresponding portion of 1888. 

There is still great activity in the manufactured iron trade ; but 
it is to be feared that this will receive a check shortly, unless the 
shipouilders’ strike at Stockton and Hartlepool terminates soon. 
Iron ship plates for prompt delivery cannot be had under £5 12s, 6d. 
per ton, nor angles under £5 5s. Merchant bars have been 
advanced 2s. 6d. per ton, and are now £5 5s, on trucks. 

The steel works are all very busy. Heavy rails are quoted at 
£4 per ton and steel ship-plates at £6 15s. The demand for steel 
angles has improved, and the price is now firm at £6 7s. 6d. per 
ton, or 2s. 6d. more than a week ago. 

A leading daily paper, published in the North of England, calls 
attention to the recent publication of a new set of rules by Lloyd’s 
Registry. It says that in 1867 steel vessels were first classed by 
Lioyd’s, the result of the use of steel in shipbuilding being a 
general reduction of 20 per cent. below the scantlings prescribed 
for iron ships. This generous treatment of steel has contributed 
very materially to its increased use since 1880. But, it continues, 
within the last two years or so doubts have arisen as to the advis- 
ability of permitting so large a reduction, and, therefore, a 
change in the practice of the Society has taken place. As the 
result of prolonged deliberation, new rules for steel vessels, 
and amended ones for iron, have this year been issued. These 
rules have been framed in view of facts which have come to light 
showing the tendency to rapid corrosion which has been found to 
be a characteristic of steel. In order to explain and illustrate the 
new rules by Lloyd’s Registry, instances are then given showing 
the thickness of plates which are to be used when iron is the 
material adopted, compared with the thickness when steel is to be 
employed. The following are the instances given for garboard 
strakes :— 

No. Iron. Steel. 
REED xc ce oo. co i 0s ws oe oe 
ED ks tah wey carci bates oe toe oo atilie 

An illustration is then given of shear strakes, as follows :—No. 3400 
and under 5200 iron ,%;, No, 3300 and under 5100 steel 4. It con- 
tinues thus:—Broadly put, the thickness of steel platings is now 
given in twentieths of an inch, whereas those of iron are given 
in sixteenths of an inch. If the above version and explanation of 
the new rules of Lloyd’s registry are correct, it is decidedly puzzling 
to those connected with the iron, steel and shipbuilding industries 
of the North. For they are first led to suppose that the allowance 
of 20 per cent. reduction on iron scantlings where steel is substi- 
tuted had been found by subsequent experience to be too great, 
and that a less reduction would be the rule for the future. But in 
the instances given, and which are supposed to illustrate the 
amended policy of Lloyd’s registry, the permitted reduction is in 
the proportion of one-sixteenth to one-twentieth, which is exact] 
20 per cent. What the alteration really is, the two articles which 
ng in the same issue of the same paper certainly fail to make 
clear. 

The operative shipbuilders at Stockton and Hartlepool are on 
strike. It will be remembered that the employers offered them a 
few days since the same terms as were conceded on the Tyne and 
the Wear, viz., a 5 per cent. advance on the lst February, and a 
further 5 per cent. on the lst July. The men meanwhile adhered 
to their claim of 74 per cent. without commitment on either side 





as regards the future. It appears that the Stockton and Hartle- 
ae men are exceedingly indignant with the Executive of the 

ilermakers and Iron Shipbuilders’ Society for settling with the 
Tyne and Wear men, and advising them to follow suit without 
previous consultation with them. Their present attitude is there- 
fore more the result of a sentimental than of a real grievance. Mean- 
while they are somewhat fortified in the position they have assumed 
by the circumstance that one firm outside the employers’ combina- 
has conceded the full advance demanded. Early last week a depu- 
tation from the Stockton and Hartlepool men asked the employers 
if they might ‘‘ play” for the remainder of the week, in order to 
consider the offer which had been made to them. They were told 
that they could do so if they pleased. It was expected that by 
that time they would be tired of ‘‘play” and short of money, and 
glad to go in on the very liberal terms which had been offered. 
The result, however, has not justified this expectation, for they are 
still idle. 

An unfortunate accident has happened to Lieutenant-Colonel 
Sadler, well known as the managing director of Sadler and Co, 
Middlesbrough, chemical manufacturers, On Saturday last he 
was hunting, when his stirrup leather broke, and he was thrown 
from his horse. He fell on his right arm in such a way as to break 
it above the elbow and to dislocate the elbow joint. He was taken 
home at once, and is progressing favourably, but it is feared he 
may not fully recover the use of the limb. 

The members of the Amalgamated Society of Engineers em- 
ployed on the 'yne, Wear, Tees, and the Hartlepools, have sent 
in the following notice to their employers :—‘‘ We, the Committee 
representing the above-mentioned districts, are instructed to ask 
for an advance of wages on behalf of all our members in your 
employ. The trades forming the Amalgamated Engineers are 
fitters, turners, pattern-makers, smiths, brass finishers, copper- 
smiths, D poyveps and slotters. The amount of the advance 
requested is 2s. per week to all the above-mentioned departments 
of your works ; and the same to take effect on and from the 4th 
February, 1889. In making the above demand we have given the 
matter careful consideration, and we are convinced that the im- 
proved state of trade justifies us in receiving better remuneration 
for our labour than we are at present receiving.” 

The Northumberland Miners’ Association, represented by Mr. T. 
Burt, M.P., and Mr. C. Fenwick, M.P., have also applied to the 
coalowners for an advance of 10 per cent., and so also have repre- 
sentatives of the enginemen at the various Northumbrian collieries. 
Both applications have been referred to a committee to consider 
and report, 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

THERE has been considerable activity this week in the Glasgow 
pig iron market. Prices were depressed a great part of the week, 
on account, it was alleged, of the action of the ‘‘ bears.” But be 
this as it may, there has been an absence of demand for export. 
The past week’s shipments were good, but a very large proportion 
of them went coastwise. The total shipments were 9399 tons, as 
compared with 6795 in the corresponding week of 1888, and of this 
quantity 820 tons were despatched to the United States, 10 to 
South America, 500 to India, 992 to Australia, while 6227 tons went 
coastwise. Italy and India are taking a much larger quantity of 
our pig iron than they did at this time last year. There are 79 
furnaces in blast, against 78 last week. The quantity of pig iron 
being sent into Connal and Co.’s warrant stores averages about 
100 tons a day. 

The current values of makers’ pigs are as follows:—Gartsherrie, 
f.o.b, at Glasgow, per ton, No. 1, 48s. 6d.; No. 3, 46s. 6d.; Colt- 
ness, 50s. 6d. and 48s. 3d.; Langloan, 49s. 6d. and 46s. 6d.; Sum- 
merlee, 50s. 6d. and 46s. 6d.; Calder, 50s. 6d. and 45s. 6d.; Carn- 
broe, 43s, 6d. and 42s.; Clyde, 46s. 6d. and 44s. 6d.; Monkland, 
42s, 6d. and 41s. 6d.; Govan, at Broomielaw, 42s, and 41s.; 
Shotts, at Leith, 49s. and 46s, 3d.; Carron, at Grangemouth, 
50s. 6d. and 45s. 6d.; Glengarnock, at Ardrossan, 47s. $d. and 
42s.; Eglinton, 41s. 6d. and 40s. 9d.; Dalmellington, 43s. and 42s. 

There is a quiet business in — ore, the price of which deli- 
vered in the Clyde is about 3d. less per ton than it was a week ago, 
this being partly due to easier f.o.b. prices at Bilbao, and partly 
to a slight decline in freights. Rubio ore delivered in the Clyde is 
from 14s. to 14s. 3d., and Campanil, 15s. to 15s. 3d. per ton. 

There is some appearance of an increase in the amount of work 
at the steel works, and in that case an additional quantity of Bilbao 
ore will be required, and there will be an increased production of 
hematite pigs. The Clyde shipbuilders have booked several very 
good shipbuilding orders for foreign steamship companies, for 
which a considerable amount of steel will be required. It is also 
reported that, in addition to a large bridge for Glasgow, Mr. Arrol, 
of that city, the contractor for the Forth Bridge, has obtained the 
contract for the bridges that are to span the Manchester Ship 
Canal, and for these a good deal of steel will be required. There 
are also inquiries in the Glasgow market for about 4000 tons of 
steel required for bridge building in Canada. These items of news 
have tended to increase the firmness in the local steel market. 

The makers of malleable iron are still well supplied with work, 
although in some instances the pressure for delivery is not quite so 
great as it has been of late. 

There is a good business passing in the coal trade, and the prices 
of all sorts are well maintained. For the Mediterranean the 
demand has been active, but our shippers have been rather placed 
at a disadvantage owing to” tonnage being attracted away by the 
higher rates that have been current at Cardiff. Still the shipments 
are satisfactory, those of the past week being 87,258 tons, compared 
with 78,341 in the same week of 1888, A great deal of interest is 
being taken in the contracts for the supply of coal to the Swedish 
and the Danish State Railways. The former consists of 85,000 tons, 
of which it is stipulated that 17,000 tons must be supplied from the 
coalfields of South Yorkshire, the remaining 68,000 being open for 
competition here. For the Danish railways upwards of 77,000 tons 
are required, and tenders have been despatched for this lot to 
Copenhagen by Scotch coalmasters. A large proportion of both 
these contracts came to Scotland last year. They were taken at 
fair prices, but the rise in freights greatly reduced the profit of the 
contractors. This year a better price is expected. 

Following the example of the Lonasttiies Coalmasters’ Associa- 
tion, who gave their colliers an advance of 5 per cent. last week, 
coalmasters in other districts are increasing their workmen’s pay, 
and the strike that was threatened for this week has not taken 
place. The new railway rates for the carriage of coals, adjusted by 
the companies under the Railways and Canals Act of last session, 
are in some cases not giving satisfaction to the traders; but it is 
expected that in a short time any real grievances that are now felt 
will be removed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal trade is steadily advancing, and there is no doubt but 
that if even larger consignments could be sent to port a ready sale 
might be obtained. Prices are going up. This week, best steam 
coals are selling for 13s. 6d. Best house coal—Rhondda—is sellin 
readily for 12s, 9d.; and as for small, it is scarce at 8s, 3d.; an 
there is every appearance of another advance. 

Now that we are getting near the end of the month again the 
question is being keenly discussed whether or not the colliers will 
owe in their unfortunate and, I must add, unwise resolution to 

eep the first Monday as a holiday. It told badly last month, 
hampered coalowners and shipping, and affected colliers injuri- 
ously, as in many cases Monday's indulgence led to another holi- 
day on Tuesday. Iam glad to hear that there is now a strong 
opposition coming to the front. This is by the day men, who, 
being paid by the day, naturally suffer by the irregularity of work. 
Prospects are thus hopeful that the Monday holiday will end. 





The advance in small bituminous coal has led to an advance in 
coke. The latest quotations are 16s. furnace and 18s. foundry, 
This reacts upon the ironmaster, who, with steel rails at a fixed 
price and raw material advancing, is getting hampered, and is 
pressing for the completion of the steel ring. I note, by the 
published report of the Rhymney Ironworks, that the steel rail 
trade has not been satisfactory, and to a gat extent the make 
has been lessened in favour of steel bar, and slabs for the tinworks, 
which pay better. The report gives £4 as about the present rate 
of steel rails—heavy sectigns. 

Rhymney evidently is desirous to see the steel syndicate formed, 
A Swedish one is also announced, and this may accelerate the 
British. If the syndicate can get into as good a condition as the 
previous one was at its start, it will be a great boon for this district, 
and the industries may then be classed as good all around, and 
— be lifted. 

e report of Rhymney notifies activity in the coal field. New 
Duffryn pit has been re-opened, and the further sinking of the 
Mardy is resolved upon, Another of the Monmouthshire house 
collieries has ‘‘ run out” near Brynmaur, and 200 hands were dis- 
charged this week. There is still coal left, but it would not pay, 
it is stated, for the working. 

A disaster happened at the tunnel in the Rhondda and Swansea 
Bay Railway, Abergwynfyl, this week, and seven or eight men, it 
is feared, have been killed. The statement is that the timbering 
‘was removed in order to brick up the roof, and that a heavy fall 
ensued, but this seems improbable with skilled direction at work, 
The contractor is Mr. Jones, of the Cardiff Waterworks, for whom 
much sympathy is felt. 

The Cardiff Corporation have decided to issue fresh contracts 
forthwith for their great undertaking. This is timely, as a start 
can then be made as soon as the rough weather is past. Cardiff 
must have the water, and it will be well not to accept a contract 
which experienced critics will rule is at too low a figure. Doctors 
say that the delay in the completion of the works retains the death- 
rate at a higher figure than would be the case were there a plen- 
tiful supply of the Breconshire water, which is said to be equal to 
the quality of that supplied to Glasgow. This is worth considering. 

Business at the ports has been considerable this week. One 
collision—and a fatal one—of a Cardiff vessel is reported. 

Patent fuel is in good demand, and prices are now up to 10s, 3d, 

Prices generally of steel and iron are firm, At the Exchange, 
Swansea, this week there was a good deal of animation. It was 
reported that over 85,000 boxes had been oe during the past 
week, and that stocks were down to 27, boxes. If this a 
not tend to higher prices and increased briskness in demand, I 
shall be surprised. Prices this week are—Cokes, to 13s. 3d.; 
Bessemer, to 13s. 6d.; Siemens, to 14s, Ternes are at 25s. to 27s.; 
charcoal, best Siemens, up to 28s, 

There is a movement at Bristol, I see, to get a new railway route 
to Manchester, linking the two centres in four hours, 

Swansea traders are moving to protect their interests against the 
Railway and Canal Traffic Act. Newport, Mon., sent 22,922 tons 
of coal coastwise last week. 

Good reports are to hand of Mr, Pigott’s sinking operations at 
the Powell Duffryn new pit, New Tredegar. His last enterprise 
was a successful sinking for the Great Western Colliery Company. 








LAUNCHES AND TRIAL TRIPS. 


On the 16th inst. the new s,s, Oldham, built by Earle’s Ship- 
building and Engineering Company for the Manchester, Sheffield, 
and Lincolnshire Railway Company’s service between Grimsby and 
the Continent, was taken on her official trial trip. This ship is 
240ft. long by 30ft. beam, by 1é6ft. ‘“~ of hold, and is built of 
iron to Lloyd’s highest class, with berth accommodation and 
spacious ey J saloon for forty first-class passengers in the e 
She had been brought down to her load draught for this trial, and 
as soon as her compasses had been adjusted by Mr. Olsen, of 
Grimsby, she was steamed round to Withernsea for the measured 
mile test, where, as a mean of four runs, she developed a speed of 
upwards of 12? knots, or more than three-fourths of a knot in 
excess of the contract, which was idered highly satisfactory. 
The vessel was then taken for a full power run out to sea, and the 
average speed for two hours, as shown by the patent log, was also 
123 knots. On her return to Grimsby she was placed in the 
Victoria Dock and will next week make her first voyage in the 
Hamburg trade. 

On January 15th, the ss. Hessle, built by Messrs, Craig, 
Taylor, and Co., of Stockton, for the Hudson Shipping Com- 

ny, West Hartlepool, was taken on her trial trip off the 

‘ees, The dimensions of the vessel are 270ft. by 37ft. by 
19ft. Sin. moulded, and she had on board over 2600 tons dead 
weight, and steamed nine knots on a small consumption of fuel. 
The machinery is by Messrs, Westgartb, English, and Co., of 
Middlesbrough. The engines are 160 nominal horee-power, having 
cylinders 20in., 33in., and 54in., and stroke of 36in., with two 
large steel boilers, 160 Ib. working pressure—indicated horse-power 
800. The trial trip was, we are informed, in every way satisfac- 
tory to those on board, and the vessel sailed direct for Calcutta. 

The first of the two large nger steamers for the Liverpool 
and New York service of the White Star Line was successfully 
launched by Messrs. Harland and Wolff, Belfast, on Saturday 
morning last. The vesse] is named the Teutonic, and her regis- 
tered tonnage is about 10,000. She and her sister ship Majestic 
are the first mercantile steamers specially constructed and retained 
under agreement with the Admiralty for service as armed cruisers. 

A stern-wheel paddle ship, the Presidente do Para, was launched 
last Friday at combe, by Messrs. J. F. Waddington, m4 
builders and engineers, the principal dimensions being—length, 
170ft.; breadth, 21ft. 6in. This vessel, which has been specially 
designed, built, and engined by the above firm for foreign service, 
is one of the largest stern-wheel steamers ever constructed in this 
country. She has three decks, the main deck being of steel, upon 
which are placed two large loco. boilers to work at 125 lb. pressure, 
and the engines placed at the stern being compound jet condensing 
of sufficient power to drive the vessel at a speed of 11 knots per 
hour. Ample space is also provided on this deck for Mg a md 
cattle and light cargo in addition to the two cargo holds below. 
On the upper deck, which extends the full width and length of the 
vessel, accommodation is provided for first-class ers. Deck- 
houses containing saloon, state-rooms, ladies’ cabin, bath-room, Xc., 
also officers’-rooms and pilot-box forward, being fitted on this deck. 
Special attention has been given to the ventilating throughout, a 
light wood-awning deck being fitted above. The vessel is fitted 
with two steam winches, steam windlass, and steam capstan ; and 
being rigged as a three-masted schooner, will shortly gail out to 
her destination on her own bottom. Messrs, J. F. Waddington 
and Co. will shortly launch a steel twin-screw passenger and cargo 
steamer for the same owners and trade, and have also in addition 
to other vessels, a stern-wheel steamer building, guaranteed not 
to draw over lft. 3in. of water. 

On Saturday the s.s, inapoe: ange built by Messrs. Palmer’s 
Shipbuilding Company to the order of the Caledonian Steamshi 
Company, Liverpool, was taken on her trial trip at the measure 
mile off the mouth of the Tyne. The vessel is 312ft. long, 40ft. 
beam, and 27ft. 6in. deep, constructed on the three-deck rule and 
with all the latest improvements for carrying a large cargo, and 
she is estimated to load fully 4200 tons upon Lloyd’s freeboard. 
The engines are tri-compound, with cylinders 23hin., 38in., and 
62in. by 42in. stroke, and having two cylindrical boilers giving 
steam at 1601b. pressure, each boiler being 14ft. 6in. diameter an 
constructed of steel. Messrs, Flannery and Blakiston have super- 
intended the construction. The engines were driven up to 
94 revolutions per minute, and on the measured mile the observed 
speeds were 12°6 and 10°8 knots, giving a mean speed of 11? knots, 
which was considered highly satisfactory. The engines worked 

rfectly throughout the trial, and the vessel proceeded to her 
oading berth in the Tyne. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Jan, 11th, 1889. 

During the yr year 10,587 failures have 
occurred in the States, as against 9740 in 1887. 
The: assets and liabilities, when taken into account, 
are in the favour of 1888, in spite of the increased 

number of failures for this reason. In 1888 the 
general liabilities amounted to 120,242,402 —_ 
—more than 10,500,000 less than the aggrega 
liabilities of the 9740 failures in 1887. is ce 
decline of about 10 per cent., and a great im- 
provement of the general solvency of the com- 
mercial world. The actual assets of the 10,587 
failing merchants in 1888 aggregate 61, 999, 911 
dols., against 64,651,000 dols.—a decrease of 
4percent, ‘This isa good sign for the commer- 
cial activit; and health. 

The total amount of wheat in store for last week 
reported was 52,740,403 bushels, or 17,039,000 
bushels less than at the same time in 1887, 
Stocks of wheat flour have increased over 191,000 
barrels during December, 1888. The bank clear- 
ings of New York A] show a decrease of 7‘] per 
cent, as against 1887. The textile mills down 
East are doing a constantly improving business, 
During 1888 returns in this industry were ex- 
seg | unsatisfactory all over the country. 

a 


Wool has decidedly advanced and is in scant 
supply. Holders are able to obtain practically 
their own prices for their stocks. the cotton 


market is very active, and an upward tendency is 
noticeable. e report for this week shows an 
increase in the number of bales at New York of 
over 12,000 over the preceding week. The in- 
crease in these two staples will give the textile 
manufacturers an excuse for raising prices which 
they will not be slow to avail themselves of. All 
of the mills have been improving their facilities, 
and it would be safe to say that manufacturers of 
all kinds of finished products have been increasing 
their facilities Ha yreng to an increased pro 
duction throughout this year which is now to be 
entered upon. This has made the demand for 
machinery very extensive, and machinery manu- 
facturers have been compelled to work overtime 
to keep even with orders, The machinery makers 
say that be have not had as good a trade for 
years The people feel more confident, and 
more fe pushing into production on an extensive 
scale, now that the economic ey of the Govern- 
ment is practically settled the coming four 
years, 








NEW COMPANIES. 
THE following companies have just been regis- 
tered :— 





Birmingham Smelting Company, Limited. 
This company was registered on the 9th inst., 
with a capital of £5000, divided into 1000 shares 
of £5 each, to carry on and conduct the busi- 
nesses of metal smelters, workers, dealers, and 
refiners, and any extension thereof, and any other 
business of like nature. The first subscribers 

are :— 


8 
G. Williams, 82, Wedman-street, Birmingham, 


gun manufacturer 20 
Joseph Davies, 153, Edmund- street, Birningham, 
merchant 10 


J. Ketley, Broad-street- ‘corner, Birmingham, iron 


and metal broker 1 
“— — L. Robotham, Wenlock- villa, Stechford, 

5 
G. “White, 19a, “Sumner-lane, Birmingham, jron- 
a ae eee ee ee ee 2 
T. White, 19, Constitution-hill, Birmingham, 


boot manufacturer . 
J. Ashton, Alexandra- street, Birmingham, caster 


Registered without special articles, 


ore 





Brown’s Springless Lock and Sash Pulley Com- 
pany, Limited. 

This company was registered on the 11th inst., 

with a capital of £15,000, in shares of £1 each, to 

adopt and ca into effect an agreement dated 


January 3rd, 1889, made between Fredk. Brown, 
of the one part, ‘and James Austin Yorke—for 
and on behalf 


of the compa: ied the other part, 
to acquire letters patent and provisional protec- 
tion relating to springless locks and sash pulleys. 
The first subscribers are :— 
Shares. 
E. F. Green, Stuarts’ Lodge, Luton, ironfounder 1 
Lieutenant-Colonel J. -guieitinael R.A., — 
George-street, 8. W. ne 1 
J. A. Yorke, Southend-on-Sea a a 1 
P. de Jong, Wood-gree' 1 
R. Wilson, 38, Sherriff. rosd, West Hampstead, 
engineer 1 
J.8. aw 125, Battersea Park- road, ‘mortgage 


broke: 

Cc. Tove, 1, Leadenhall street, E. C., metal ‘mer- 
chant .. 1 
The vapdaitesel in Table A ‘of - ‘ont: edestube 

of the Companies Act, 1862, apply, with slight 

modifications, The directors 5 oll a entitled to 
appropriate for their remuneration £100 per 
annum, to be divided amongst them, and an 
additional £20 os annum for every 1 per cent. 
dividend paid beyond £1 per cent. per annum. 
The directors have power to appoint, at any time, 


1 


a managing director, at such salary as they may 
determine. Registered office, 117, Charterhouse- 
street, E.C. 





Miner’s Lamp Electric Lighting Company, 
Limited. 

This company was registered on the 12th inst., 
with a capital of £3000, divided into 600 shares 
of £5 each, to acquire’ a certain invention and 
letters patent for miners’ safety and other lamps 
and wicks; to carry on the business of a safety 
lamp manufacturing company and electric light 
company in all branches, The first subscribers 
are:— 

hares, 

8. 8. Skipton, M.D., 21, Leopold-street, Leeds, 
oa. surgeon gene oe 0 
bson, 82, Kingston- road, Leeds, clerk... 1 

i O. Jones, 31, Hanover-terrace, Leeds, clerk . 1 
A. Lupton, M. E., 6, De Grey-road, Leeds 4 
5 

1 

1 


wo 


R. Bailes, Ridge Villa, Meanwood-road, Leeds, 
manufacturing chemist .. 

G. J, Lampen, Ings-road, Wakefield, notary" 

J.C. Knowles, 10, Tanfield- street, Leeds... 


Registered without special articles of associa- 
— Registered office, 71, Albion-street, Leeds. 
e purchase consideration is £1000, payable 
£850 in fully-paid shares and the balance in cash. 


| city o' 





Duffryn and Llanisher Brick, Tile, Sanitary 


Pipe, and Terra Cotta Company, Limited. 
This company was on the 10th inst., 
with a capital of £12, ) divided i into 1200 shares 


of £10 each, to adopt and carry into effect an 
agreement dated 5th January, 1889, and made 
between John Wesley Courtis, of the one part, 
and William Duncan Hanway, of Cardiff, for and 
on behalf of the company, of the other part, for 
the purchase of certain freehold brickworks and 
land at Lianisher, near Cardiff, and to acquire 
certain fire-clay, sanitary pipe and pottery works, 
situate at Aberoman, near Aberdare. The first 
subscribers are :— 

— 
H. C. Bruce, plowed siecguuaed snageeothe 


*The Hon. 800 
*J. W. Courtis, Cardiff. . 50 
*A. H. Roberts, Cardiff .. .. 50 
F. Edwards, Bute —. Cardiff 85 
L. Williams, Cardiff .. .. .. 5 





J.J. Handam, Cardiff . gat cake Dies ‘add 

Join Gunn, Cardiff .. . 10 

o> first directors shall be James i D. Car- 

and the subscribers denoted by an asterisk ; 

a ification, £250 in the nominal capital. The 

remuneration to the directors is to be fixed by 
the company in general meeting. 


Newcastle and District Electric Lighting Company, 
Limited. 

This company was registered on the 14th inst., 
with a capital of £50,000, divided into 5000 shares 
of £10 each, to supply electricity for lighting and 
other purposes, whether public or private, in the 
Newcastle-upon-Tyne, or elsewhere in the 
United Kingdom. The first subscribers are :— 


hares. 

The Hon. C. A. Parsons, Elveston Hall, — 
on-Tyne.. .. 7 

Sir B. C. Browne, Westacres, Newcastle “ 

J. D. Milburn, West Jesmond House, Newcastle 

J. B. Simpson, Hedgefield House, Ryton- on-Tyne, 
coalowner 

H. C. Harvey, ‘st. ‘John’s-chambers, Newcastle- 
on-Tyne, solicitor .. 

Earl Crawford, 2, Cavendish- -square, London, W. 

A. F. Wade, 9, Albert Mansions, Victoria- street, 
London, 8.W. 

W. M. Angus, St. John’s Works, Newcastle-on- 


Cc. W, Spencer, Newburn Steel Works, Newcastle- 
on-Tyne.. .. 


1 
“ Registered without special articles of associa- 
ion. 


ee en ee 





Improved Screw Cork Company, Limited. 
This company was registered on the 12th inst., 
with a capital of £2000, in shares of £1 each, to 
acquire an invention known as an improved cork 

stopper for bottles and other vessels, in re 
whereof letters fd have been Pace yo 
William Francis Anderson and Henry Davidson, 
No, 8753, of 1885; also an invention for a machine 
for cutting such improved cork stopper, in respect 
whereof letters patent have been applied for by 
Henry Davidson, and an invention for improve- 
ments in bottle stoppers, for which letters patent 
No. 9784, of 1885, were granted to Felix 
Mellvenna and William Thompson, The first 
subscribers are :— 


8 

M. Sinkiditie, 84, Old Broad-street, E.C., char- 
tered accountant. 

P. Lloyd, 120, Palmerston- buildings, EC, in- 
surance broker a oe 

F. Searle, 14, Queen’s- -road, “Wimbledon 

A. Silverthorne, 7, Miles- terrace, East Greenwich, 


clerk - 
R, M. Bland, 32, Munster- are, 2d W., “clerk a 
A. _ Hyde, 7, Rylett- ter oquare, 1. ’s Bush, W., 
cler 
J. Hester, ‘60, “Moorgate- -street, London, ‘BS, 
surveyor .. . . 


et 


Registered thet: 8 ial onties of associa- 
tion, Registered office, 120, Palmerston-buildings, 





Maxim-Weston Electric Company, Limited. 

This is a re-construction of the company of the 
same name, now in course of liquidation. It was 
registered on the 17th inst., with a capital of 
£75,000, divided into 50,000 "shares of 3s. each. 
The subscribers are :— 


Arthur Cousens, 88, Westbourne Park-villas ‘ 1 
John R, McV: eagh, te Upper High Lever-road, W. 1 
William Henry White, Stock Exchange, stock 

and share dealer. . 1 
*G. H. Hildyard, Great Dover- street, 8. E., manu- 

facturer oe 1 
*J, G. Couchman, Eltham- road, Lee, surveyor - 1 
A Ramsay, 2, Metal Exchange- buildings, 
chartered accountant 1 
B. Whitworth, j jun., 2, Metal Exchange- buildings, 
merchant . ‘ 1 

There are not ‘to be less than three : nor more 
than seven directors; qualification 250 shares 
or equivalent stock ; the first are John Marks, 
113, Great Russell- street, J. M. Klenck, 42, 
Bishopsgate- street, Louis Swaihy, 23, Churchfield- 
road, Ealing, and ‘the subscribers denoted by an 
asterisk ; remuneration, £1000 per annum, and 
such further sum as the company in general 
meeting may determine, to be divided as they 
may from time to time decide, 





New Durham Salt Company, Limited. 

This syndicate was registered on the 16th inst., 
with a pe ber of £80,000, in £5 shares, to carry 
into effect an unregistered agreement between C. 
F. Josolyne and the company for the purchase of 
about 63 acres of freehold land adjacent to 
Haverton Hill, Durham, with the salt deposits 
and other minerals underlying, and to erect 
works for raising and manufacturing salt and 
other chemical products and minerals, The sub- 
scribers are :— 


Shares, 
© Collins, 18, Great Ormond-street 1 
H. G. B. Russell, 14, Ossian-road, Stroud- “green, 
‘accountant - 1 
— Russell, Weston-: -super- Mare, ‘secretary toa 
mpany 1 
Neville ©. nests, 2, “Burghley-road, ‘Horsey, 
clerk 1 
F. Martin, 8, Howard- street, Strand, merchant. . 1 
W. A. Taylor, Woodstock-y illa, Forest- lane, Strat: 
ford, ironfounder 1 


A. Steel, 27, Dorchester- Place, Blandford square, 
merchant > . 1 
The number of directors i is not to be lees than 

three, nor more than seven, the first five to be 
elected by the subscribers ; qualification, twenty 
ordinary shares. The remuneration of the board 
is to be at the rate of £200 per annum to the 
chairman, and £150 per annum to each ordinary 
director, 





THE PATENT JOURNAL. 
SE ey oe eee of 


Application for Letters Patent. 
*,.* When-patents have been “ cummunicated” the 
“name and — of the communicating party are 
printed in italics, 
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650. Automatic BookMaRkKeER, H. V. and F, W. Lan- 
chester, London. 

651. Automatic BookmMaRKEeR, H. V. Lanchester, 
London, 

652. Automatic Bookmarker, F, W. Lanchester, 
London. 

653. ComBINATION Hat and Scarr, A. Woolfert, 
London. 

654. Maxine Drivinc Betts, T. Hughes and G. Chap- 
man, London. 

655. MANUFACTURE of Cur Pitz Fasrics, G. A. J. 
Schott, Bradford. 

656. MEASURING ELectriciry, W. H. Dines and L. W. 
Gatward, Hitchin 

657. Fastexines for CupBoaRrp Doors, F. R. Baker, 
Birmingham. 

658. Steam Enornes, M. C. Bowie, ane 

659. Repucixe Zrxc, &c., from Onzs, C . A. Burghardt, 
Manchester. 

660. CLEANING Gavuzes, C. W. Bartholomew and J. 
Oxley, Barnsley. 
1. Motor Enornes, &c., W. P. Theermann, Man- 
chester. 

662. Brusnes, J. W. Williams, Keighley. 

663. FEEDING Miuustones, W. F. Goreham and M. 
Watson, Newcastle-on-Tyne. 

664. Macuinery for Sprnninea, &c., W. Oxley, Man- 
chester. 

665. Drop Capinets for Sewixa Macuines, E. W. 
Rowley, London. 

666. STONE-BREAKING Macungs, A. Hill, Leicester. 

667. Skipping Rope Hanpies, A. E. Boot, Bir- 
mingham. 

668. Iron Castinas, J. Willis, Sheffield. 

669. Carvine Forks, &c., J. E. Fullagar, Stockton- 
on-Tees, 

670. Lona Routers, C. Herbert, Glasgow. 

671. Screw Stopper for Borries, F. J. Sinnette, 
Woolston. 

672. Stoppers, F. J. Sinnette, Woolston. 

678. FinisHinc Woven Fasrics, J. ©. Fawcett, 
Halifax. 

674. Piston Rixas, J. Robinson and W. Summers, 
Sheffield. 

675. Piovaxs, H. J. Hill, Antrim. 

676. FILTERS, ’P. de Mol and A. Gerken, London. 

677. CARRIAGE Sprinos, A. J. Needham, London. 

678. REGISTERING FARES, , eA Duffy and T. F. and 
H. e, London. 

679. Crorn, A and A. Moon, London. 

Pit-BANK WEIGHING Macuines, D. Gough, 

Liverpool. 

681. Mzasurine Liquips, The Native Guano Company 
and C. E. Robinson, London. 

682. a? w. Zz Bennett.—(H. 0’ Connor, 
Bomba 

688. Stones for Potisuine Guass, &c., H. Rossbach, 
London. 

684. STREET Raitways, W. 8. Phelps, London. 

685. TurninG Stones, T. Turner, London. 

686. Locks, C. Wolff, London. 

687. Batt and Ro.iter Bearines, &c., C. Inwood, 
Gravesend. 

688. BaTuinc VEHICLes, A. Rae, London. 

689. SHOULDER Braces, 8. Probert, London. 

690. Sint Stanp, A. Savage, London. 

691. Ink Erasers, J. H. Hallett, London. 

692. Toy, J. Stutely, Woolwich. 

693. Securinc ReFLectors to Gas Penpants, F. 8. 
Streeter, London. 

694. Frost-proor and Sarety Pressure Pirgs, R. J. 
Suter, London. 

695. Locks, E. Draullette, London. 

696. Bracket, W. T. Cook, London. 

697. FIRE-SCREEN or MURAL ORNAMENT, W. T. Cook, 


on. 

698. Stipe Vatves, J. Marshall.—(H. Hanna, United 
States.) 

699. CarrripcEs, J. D. Dougall, jun., London. 

700. Lace Fasrics, W. G. Gregory and F, H. Goodyer, 
London. 

701. UncouPLep Compound Locomotives, F. W. Webb, 
London. 

702, NICKEL-PLATING ENGRAVED Ro.iers, J. Parkin- 
son, London. 

703. Apparatus for CaRBURETTING Gas, H. S. Maxim, 
London. 

704. ConnecTING Pipes, B. Dukes.—(Bonpain tréres, 
Belgium.) 

705. Venicie for Gravity Raitways, A. Tite and B. A. 
Collins, London. 

706. ELectric AccumuL4ToRS, M. R. Ward, London. 
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707. Lamps, H. J. Allison.—(J. W. Williams, United 
States.) 

708. Gas Enarng, J. Taylor, Nottingham. 

709. Automatic STRaPPiInG MorTion ReGuLaToR, J. 
Stott, Oldham. 

710. Stoves, W. B. Dick, Glasgow. 

711. Fire-arms, W. Ford, Sutton Coldfield. 

= — Razors, T. Crookes and F. Lomas, Shef- 

eld. 

713. F.iusaine System for Housss, R. Scott, Glasgow. 

714. Braces for Trousers, W. Butterworth and R. 
Ashworth, Bradford. 

715. DupLex Rervector, J. Worsley, London. 

716. Reapinc Lamp for Rartway CarriaGEs, G. C. 
Bingham, London. 

717. NippLe Su1e.ps, W. Roughton, New Barnet. 

718. INstRUMENT for a Cans, A. J. Bateman 
and A. 8S. Poore, Charlto: 

719. Looms for WEAVING iam, Cc. T. Bradbury and 
W. Halliday, Manchester. 

720. DoUBLE-ENDED TUBE EXPANDER Case, J. Dillon, 
Durham. 

721. Linings for Mantes, W. Kleinertz, Manchester. 

722. Leap Picments, J. Y. Johnson.—(G. Fell, New 
York.) 

723. Sertinc of Steam Boers, J. Y. Johnson.—(The 
Edge Moor Iron Company, United States.) 

724. Joints in Cast Iron Pires, J. Jeffreys, London. 

725. Drivine SpPrnpies, J. Hargreaves and J. Houlden, 
London. 

726. PERAMBULATORS, &c., J. Sheldon, London. 

727. SHutrers for Winpows, W. P. Thompson.—(F. 
Serraire, France.) 

728. Sarety Bars for Doors, W. P. Thompson.—(F. 
Serraire, France.) 

729. WasHine TexTILE Fasrics, J. H. 
Manchester. 

730. OsTaininG Motive Power, A. Wilson and T. H. 
Baker, London. 

ba ay ogy for Erecrric Tramwars, W. J. Brewer, 

732. Canvas Hose Prine, H. J. Fenner, Hull. 

738. Drivinc Dynamos, R. Wilby, Halifax. 

734, CotLectine Hay, 8. Woody, Cleverton. 

735. Keepinc Foop Warm, W. H., W. H., and B. H. 
Jones, Wolverhampton. 

736. Cock for FLuips UNDER Pressure, H. Brecknell, 
London. 

787. Carpina Enornes, G. Smith, Leeds. 

738. ApsustMENT for UMBRELLAS, H. M. Elliott and 
E. Leapman, London. 

739. Rousse, Emproipery, C. Roussell, London. 

740. UMBRELLA Protector, J. Walker and J. H. Gold, 
Sheffield. 

741. Firms, A. F. Y. Schwartz and F. H. Mercklin 
London 


U. D. Aria, London. 


arkinson, 


742, Om Lamps, 





743. Swine, E. de Pass.—(V. B. Ferré, France.) 

744. Rerrina, J. Palmer, London. 

745. Stoppers for Bortixs, G. F. Finch, London. 

746. SeconDaRy Barterigs, O. Lugo, London. 

bg Raitway Sienais, G. 8. Penfold, Kew. 

48, OPENING ENVELOPES, F. C. Roberts, London. 

ie. PuotocrapPHic SxHurters, J. Swift, London. 

750. Lirg-SaviInG Buoys, F. W. Brewster, London. 

751. Borers, G. Clark and 8. Todd, London. 

752. SroppeRinG Bortves, H. I. Gould, London. 

53. Lamps, F. Haes, London. 

754, BIcycLe = G. Harper, London. 

755. ee Cans, H. H. Lake.—(Z. W. Spear, United 
States. 

756. ATTACHING Kinos to Wartcues, J. Rotherham, 
W. Johnson, and E. T. Loseby, London. 

757. Evectric Raitways, C. J. V. Depoele, London. 

758. Movine Raitway Cars, C. L. Barnhart, London. 

759. ELecrric Raitways,C. H. Wells, London. 

760, AERATING Liquips, J. More, sen., and J. More, 
jun., Glasgow. 

761. SHIRTS, F. W. Trezise, London. 

762. Piacine Foo SicNas on Lines, W. Single, jun., 
London. 

763. Music Hoxper, C. J. E. Smith, London. 

764. Sorrentnc Woop, H. Schulte, London. 

765. TELEGRAPH, Abel.—( Messrs. Siemens ard 
Halske, Germany.) 

766. Lire-Boats, A. Ashton, London, 

767. Rue Srrap, A. Gilbert, London. 

768. Gas CARBURETTING, J. O. Spong, London. 

769. Castine of Metats, R. 8. Casson, London. 

770. AtconoL, H. E. Sorel, London. 

771. Borr.ine Liquors, G. D. Wheaton, London. 
772. Automatic Rower for Toy Boats, H. Y. Dickin- 
son, London. 

773. Lupricators, — Aundsen, — Bruff, and — Sahlie, 
London. 

774. Bucket, J. Anderssen, London. 
775. Uritisinc ExHavust Sream, J. D. Carmichael.— 
(&. Petrini, Italy.) 

776. Mountinc Cranks, I, W. Boothroyd and P. L. 
Renouf, London. 

777. Tip-up CLoset Pans, G. A. Goodwin and W. F. 
How, London. 

778. Propuction of CuHLorine, F. Maxwell-Lyte 
London. 

779. Overcoat for Equestrians, J. Phelps, London. 

780. Buzz, W. H. Jackson, London. 

781. InpicaTine Ort in Lamps, 8. Waters, London. 

782. Prosecti.es for Fire-arms, W. E. Metford and 
A. Greenwood, London. 

783. Sticinc SuGaR-caNE, J. Hornung and C. Rabe, 
London. 
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784. Mortar Mixtne Macuines, H. H. Lake.—(G. £. 
Imoda, Italy.) 

785. EVAPORATING Brine, H. H, Lake.—(J. M. Duncan, 
United States.) 

786. Supports for SprixpLes, E. Dummer, London. 

787. Low Soe and Suiprer ComBINED, A. E, Murdoch 
and G. Wynne, Manchester. 

788. CLEANING GraIN, J. Grant, Dundee 

789. Factne the Seats of Taps, F. Hayward, Sheffield. 

790. Macuine for Borriine Liquors, H. W. Payne, 
Birmingham. 

791. MetaLtic TRAVELLING Trunks, G. C. Mohr, Bir- 
mingham. 

792. DeTecror, &c., for Rartways, W. F. Burleigh, 
London. 

793. SEPARATION of Bran, &c., J. Higginbottom, 

iverpool. 
794. Drawinc or Scripinc Comrasses, H. Gohrt, 
iver 

795. CANDLESTICKS, J. Kevan, Liverpool. 

796. Book Rests or Easets, F. H. Shaw, Birmingham. 

797. Dry Ovrsipe Szats on Tramcars, &c., J. Watson, 
Glasgow. 

798. Foot and Borrom for Tomer Cans, F. T. Baker 
and W. Perry, Thornton Hea‘ 

799. Pxiacinc Woopen Tops on Corks, F. Lydon, 
Galway. 

800. Dress SuieLps, W. Humphreys.—(C. M. A. Camp- 
bell, Canada.) 

801. Tires for Lrntnc Watts, H. Hall, London. 

802. REcULATING PreEssURE in AERATED WATER 
Bortiss, T. Lydon, Galway. 

803. HorsesHoes, R. "McBride, Glasgow. 

804. en PHON FLvsHING Cisterns, J. Deeley, Bir- 
mingham, 

805. iesce and other Buckies, H. Halladay, Bir- 
mingham. 

806. BepsTEAD and Matrress, C. Barnes, Bradford. 

807. SipeBoaRD, C. Barnes, B ord. 

808. Drivinc Gear of Tricycies, J. Cheshire, H. 
Payton and C. N. Baker, Birming! gham 

809. Receipt Forms and Oounranvosa, T. Ibbetson, 
Bradford. 

810. Buttons, C. E. Hope, Bradford. 

81L. MaGnetTisM and Evectricity for MepicaL Pur- 
Poses, J. Garton, Newton-le-Willows. 

812. Cast STEEL SHe.xs, R. A. Hadfield and A. G. M. 
Jack, London. 

813. SEPARATION of ALUMINIUM from its FLUORIDES, 
W. Diehl, London. 

814. LoopeD or PILE Fasrics, J. Edmondson, Halifax. 

815. Prorectinc Goops from Tuert, J. T. Roberts, 


Luton. 

816. Looxinc Giass Movements, G. H. Brownhill and 
W. Williams, Hanley. 

817. SLow-pRivinc Motions for Carpina ENGINE 
Cy.inpers, J. McQueen, Manchester. 

818. FIRE-EXTINGUISHING SPRINKLERS, J. H. Lynde, 
Manchester. 

819. Licut BaLtnc Presses, M. L. Sykes, Manchester. 

. Bett Buoys, J. Gibson, London. 

: Sappues for VELOcIPEDES, J. Harrington, London. 

. Knitrinc Macaines, J. H. M. Hobley, London. 

. Lapies’ Dress SLEEVE HoupEr, E. Bills, London. 

824. Compressine Arr, H. B. Higginson.—(H. P. Hig- 
ginson, New Zealand. 5 

825. PeeLinc and Siicina Porators, W. H. Dawson 
and oodwin, London. 

826. FasTenine for Neckties, C. J. Sayer, Croydon. 

827. Eco Cups, J. West, London. 

$28. ENVELOPEs, J. Nelson, London. 

829. ATrracHMeNT for Gas Burners, R. Atkins, 
London. 

830. Percussive Rock Drii1s, A. W. and Z. W. Daw, 
London. 

831. Frxine the Hanpies of BRapaw is, W. Hamilton, 
Glasgow. 

832. HypravLic Brakes for ORDNANCE, H. Schneider, 

mdon. 

833. LowERING Strrrups, W. H. Hillier, London. 

834. Raisinc Winpow B.uinps, W. Fryer and T. Ken- 
drick, London. 

835. FEEDING Bort es, J. Aarons, —. 

836. RoTary CoAL-BREAKING MACHINES, N. 
C. Schoeller, London. 

837. ComBINATION Bayonet and ENTRENCHING Toot, 
C. G. C. Norton, London. 

838. Batu for PHotocrapHic Pictures, W. Rooke, 
London. 

839, STEAM Generators, P. A. Thomas, London. 

840. Mixine Liquips, S. B.and H. E. Boulton, T. B. 
Haywood, and E. R. Gabbett, London. 

841. Exrascrmve Precious MetTats from Orgs, J. B. 
Hannay, London. 

842. VeLocipepes, J. K. Starley, London. 

843. HyDRO-METALLURGICAL Processss, J. H. Selwyn, 
London. 

844. Composition for Coverinc SurFaces, R. Morris 

and . Gent, London. 
ay IRONERS for CLorHEs, A. J. Boult.—(C. R. Klug, 


ance.) 

846. Ve.ocrpepes, B. Witherby and J. C. W. Stanley, 
London, 

847. PRESERVING Paint, E, Edwards.—(A. E. Monard, 
France.) 

848. Srzam GENERATORS, A. Stapley, London. 

849. Canvesticks, N. J. H. Kenney, London. 

850. BoTTLe STOPPERS, A. Walter, London. 


. Frere and 
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851. AnTiserTic ARTIFICIAL Ear-pRuM, J. W. Cousins, 
London. 

852. Steam Enornes and Sream Pires, O. E. Pohl, 
Liverpool. 

853. Marcn-Boxes, F. W. Longhurst, London. 

854. Soap, F. W. Longhurst, London. 
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855. Vatves, O. Richter, London. 
856. Brusnive Harr, 8. Gross, London. 
857. Lounce or Back Rest, G. Dallas, London. 
858. SLEEVE Links, W. Maguire and W. A. Taylor, 
Birmi ; 
859. TeLepHonic Apparatus, H. F. Jackson and D. 
clair, Ww. 
860. Peramsucators, W. S. Dove, Glasgow. 
861. Cameras and Dark Suipes, W. I. Chadwick, 
Manchester. 
862. Automatic ATMOSPHERIC Door-cLosinc APPA- 
Ratus, W. Stephenson, Didsbury. 
863. CarriaGE WHEELS, H. Shakeshaft, Nantwich. 
864. Fioat, H. Shakeshaft, Nantwich. 
865. Founpations for Carps, F. Fleming, Halifax. 
866. Dryinc Worstep Yarns, W. Glover, Halifax. 
67. Drop Box Looms, G. H. Hodgson, Halifax. 
868. Heatine Piates of Street, &c., J. Hart, Middles- 
brough. 
869. Looms, J. Vickerman, Leeds. 
870. Lock-nut, E. J. Ainsworth, Blackburn. 
871. Grinpinc the Fiats of Carpinc Encrives, J. Seel, 
Manchester. 
872. Courtine MiLuinc Encines, Twist Drits, &c., T. 
Gare, Stockport. 
873. Propuctnc Manirotp Copies of Drawines, W. 
Yogt, London. 
874. Dies, T. Whittaker, Accrington. 
875. Gas Encines, E. Repland.—(P. Niel, France.) 
876. MuLtipLe Furrow Piovucr Frames, G. T. More- 
croft, Hampshire. 
877. Macwetic and Sicur Compass, W. Verner, 
ndon. 
878. Kerrie, W. H., W. H., and B. H. Jones, Wolver- 
hampton. 
879. Looms, J. and P. Johnson and R. J. Prestwich, 
Manchester. 
880. Treatment of Skins for Leatuer, H. Belcher, 
London. 
881. Ostarsinc Cutortne, R. H. Steedman and A. J. 
Kirkpatrick, Glasgow. 
882. Fisurnc-rops, G. W. Hemens, London. 
883. Hannes, A. G. Hamilton, London. 
884. ORNAMENTING MeTatiic Tuses, W. J. and F. A. 
Chatwin, London. 
885. Dotty WasHinc Macuines, W. Ayres, London. 
886. Too.s for Dartuinc or Borinc Mera.s, J. Brier- 
ley, London. 
887. Printinc Carppoarp, L. Gunn and E. Rice, 
London. 
888. DistrLumnc VoLaTILisaBLe Liquips, H. Maclagan, 
New York. 
889. TuReapInc Sewinc Macuine Neepies, E. A. 
Bramble, London. 
890. SePaRaTING Metats, R. Stanfield and T. Clark- 
son, London. 
891. Screws, F. S. Arnold, London. 
892. Sweerenrnc Hay, &c., G. and A. J. Keeble, 
London. 
893. Lamp ExtincuisHer, C. Graham and E. 8. Dean- 
field, London. 
894. DIFFERENTIAL ArR Motor Encrves, J. F. H. V. 
Hoop, London. 
895. Evectricat Connections, J. C. and G. Fuller, 
London. 
896. Time Cuecks, F. L. Rawson, London. 
897. Wire BrusHes and Brooms, A. Dumas-Gardeux, 
London. 
898. Frre-atarm, G. C. Hale, A. Barrett, and J. 
Zentner, London. 
899. RoLLeR Binns, N. E. Thomas, London. 
900. Movips for CastiInc NaPHTHALINE, Fleming Oil 
and Chemical Company and G. H. Fenner, London. 
901. Pistox Motor Encines, 0. Imray.—(J. Grabner 
and H. Ruperti, Germany.) 
902. Prosecrices for Fire-arms, &c., M. Tweedie, 
London. 
903. Removine Opovrs from O1zs and Fats, O. Hehner 
London. 
904. Screen, J. Pollock, London. 
905. Prepartne Ixrusions of Correz, G. R. Wilson, 
London. 
906. Sasu Fastener, J. E. Woodard, London. 
907. Securine Sash Lives to Sasnes, J. E. Woodard, 


mdon. 

$08. MertHop of VentiLatinc Rooms, J. E. Woodard, 
London. 

909. Waeets, A. G. Spencer, London. 

910. CanpLEsticks, A. Obigeon, London. 

911. Bep-rest, A. Scott, London. 

912. Gas Cooxinc Burners or Stoves, E. Merz, 
London. 

913. Portasie Tapsie, L. K. and T. A. Deverell, and 
A. Watson, London. 

914. Bearrnes, E. Hiiller, London. 

915. Evecrric Switcues, 8. Z. de Ferranti, London. 

916. Means of Agrtat Navication, F. H. T. Allan, 
London. 

917. Cycies for Lanp or Water, G. Petts and E. J. 
Willis, London. 

918. Repeatinc Guns, L. Collinet, London. 

919. SvuBaqueous TusnE:s, J. Y. Johnson.—(L. Coiseau, 
France.) 

920. Harness, H. E. King, J. Stuart, and D. A. T. 
Christie, London. 
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921. Srartrinc Gear for Enoines, R. Lindner, 
Germany. 

922. JacquaRD Harwyess, W. and H. A. Fielding, 
Manchester. 

923. Boot Sewrnc Macuines, &c., W. H. Dorman, 
Stafford. 

924. Face for Smoornine Irons, A. A. and G. Ward, 
Derby. 

925. Laptes, W. H. Hacking and J. Pemberton, 
Manchester. 

926. VenTiLaTion Suarts for Streets, D. Barclay, 


Glasgow. 

927. Guipes for Gas-HoLpers, R. W. B. Creeke, 
Dundee. 

928. Scrarer for WuHee.s of Bicycies, W. Johnson, 
Birmingham. 

929. Lockine the Stocks of Ancuors, G. T. Barlow, 
Lytham. 

930. Continvous Tube Steam Borrer, J. Brown, 
London. 

931. Socks for Yarns, J. Amiers, P. MacLean, and J. 
Tinline, Galashiels. 

932. Tite Stanps for Piants, Lamps, &c., C. P. Sut- 
cliffe, London. 

933. Macuines for Beetitinc TextTiLe Fasrics, E. 
Simpson, London. 

934. Macuines for Gymnastic Perrormances, R. Wil- 
son, London. 

935. Looms for Weavire, F. Leeming and R. Wilkin- 
son, Halifax. 

936. Looms for Weavinc, H. Crossland and L. Sut- 
cliffe, Halifax. 

937. Trip Gear for Cor.iss Valves, E. Wigzell and J. 
Pollit, London. 

938. BaLioons, H. J. Luff, Wimbledon. 

939. PHotocrapHic Cameras, A. Smith, London. 

940. ADveRTisinGc CLoset Paper, 8. W. Schwarzschild 


London. 

941. KetrLes and the like, J. Ryder and J. 8. Wyatt, 
Bristol. . 

942, Racks for AcricuLTuRAL Toots, W. P. Thomp- 
son —(F. A. Herrick, United States.) 

943. Srurrmc the Tubes of Surrace ConpENsERS, J. 
Allen Liverpool. 

944. MetaLiic Packine for Piston-rops, R. J. Paris, 
Liverpool. 

945. Typs-writers, W. P. Thompson.—({A. £ggio, 


Switzerland ) 





946." Apparatus for Excavatine, T. Whittaker, Man- 
chester. 

947. Strpinc Trivets used for Cooxine, W. Pearson, 
Birmingham. 

948. BuLLets or other Prosecrites, J. B. Clark, 
Live 1. 

949. Macuine Toots, W. T. Rowden, Lenzie, near 
Glasgow. 

950. Frxinc Pockets on Mantet Borpers, P. Lind- 
horst, London. 

951. Construction of Mitk Cans, E. J. Rowland, 
Wolverhampton. 

952. Wire Covur.ines, W. Bainbridge, London. 

958. TuBE Expanpers, A. B., J., P., and J. Jardine, 
London. 

954. INstrumENTs for MreasuRING FLv1p-FLow, G. M. 
Capell, London. 

955. Putteys, Draivinc Wueets, &c., W. H. P. Ard, 
London. 

956. Fire-resistinc Sares, J. B. Spence and D. R. 
Ratcliff, London. 

957. CottaR and Tre Hoxper, J. 8. Tulley, London. 

958. Lerrer and Document Fites, G. Delgado, 
London. 

959. Grass, H. J. Haddan.—(The Josephine Glass 
Works, Germany.) 

960. AuToMaTic SaLe Macurnes, C. H. L. Gartmann, 
London. 

961. VeLocipepEs, A. Easthorpe, London. 

962. Beveraces, A. Malzy, London. 

963. Apsustinc Surraces of Crusaine Ro.ts, A. W. 
Macllwaine, London. 

964. Cement, C. J. Widwark, London. 

965. CrusHinc Org, W. J. Hocking and T. H. Trego- 
ning, London. 

966. Brace.ets, W. Wi ve, London. 

967. Merauiic Casks, W. Kollman and W. Froelich, 
Berlin. 

= we Macurnes for Boor Sotes, H. C. Gros, 


erlin. 

969. Fastentnc Lips of Powper-cases, M. Delmard, 
London. 

970. Lirtine Jacks, J. P. Cito and P. Funck, London. 

971. Repucinc Meta.uic Oxipes, J. Y. Johnson.—(A. 
liwhert, France.) 

972. Instantaneous PHotocrapuic Suutrers, E. I. P. 
Pellew.—(C. Prichard, France.) 

973. Extractinc Enps of Cigarettes from Ho_pers, 
N. Browne.—{J. 0. Bowhili, Natal.) 

974. Locks and Fastenines, J. Gilmore and W. R. 
Clark, London. 

975. MecuanicaL Motion, V. G. Young, London. 

976. Boot and SHor Leve.uinec Macuine, F. 3. Strong, 
London. 

977. PortaBLe Scarro.p, J. Harper, London. 

978. PuLverisinc Apparatus, E. Burton, London. 

979. Razor Srrops, J. R. Dean, London. 

980. Construction of Cemincs, R W. Hitchins, 
London. 

981. Mippiinecs Puririer, H. Miide, London. 
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982. SHavinc Brusues, 8. J. Narracott, Ealing. 
983. — Time AvarM, &c., C. Adams-Randall, 
ndon. 

984. Covers for Ketties, W. V. Rees, Bristol. 

985. Looms for Weavinec, T. Catlow, London. 

986. AUTOMATICALLY SeTTInG the Pace, W. Crampin, 
London. 

987. Boots and SHors, J. Hopwood, Manchester. 

988. Wixepinc YARN or TuREap, H. Wren, Manchester. 

989. Sprnpes for Se.r-actinc Mo ues, G. P. Leigh and 
A. H. Bellringer, Manchester. 

990. Papocks, 8. Mills, jun., and A. Mills, Bloxwich. 

991. Fastenrses of GLope Hovpers, H. Meyer, Bir- 
mingham. 

902. REGENERATIVE CHAMBERS of OPEN-HEARTH FuR- 
stag L. Roberts and H. Tomkins, Stockton-on- 

‘ees 


993. CusHions for BittiaRp Tasies, W. Buttery, 
London. 

994. Tower Arrer, R. H. Bishop, Stroud. 

995. PeRFoRATED Fvet, W. B. Westlake, Swansea. 

996. Toastrnc Fork, W. White, Birmingham. 

997. Seconpary or Storace Batreries, T. Cuttriss, 


Leeds. 

998. VenTILATOR, R. Newell, Lancashire. 

999. SwrtcnBack Rartways, J. Clarke, London. 

1000. Buckets for Pumps, J. E. Rogers, Tipton. 

1001. Recistertnc Fiows of Warer, H. H. Sporton 
and E. White, Enfield. 

1002. Hoitprnc Appiiances, G. H. Hughes, Man- 
chester. 

1003. Stanps, F. McIlvenna, Manchester. 

1004. CoupLtinc Hoss, C. Warner, Wormby. 

1005. CarriaGE Roy, F. Gill, Sunderland. 

1006. Pove-cHanceErs, P. Coote, Brighton. 

1007. Sart, O. E. Pohl, Liverpool. 

1008. SaHuTTLE Boxes of Weavinc Looms, A. Sowden, 
Halifax. 

1009. Fixinc Exvastic W#EEL-TIREs, G. Hookham, 
Birmingham. 

1010. Wasuinc and Crurninc Macuines, A. Bart, 
Glasgow. 

1011. Manvracture of Perroratep Fvet, W. B. West- 
lake, Swansea. 

1012. Fiurp Meters, 8S. Clayton, Bradford. 

1013. Spray Lamps, R. F. Craig, Glasgow. 

1014. Water-cLosets, W. H. Hindle, London. 

1015. Rercector for Artiriciat Licat, J. 8. Grant, 
London. 

1016. Weavinc Dovsie-PILeD Fasrics, J. Oswald, 
London. 


lasgow. 

1018. Worxinc TeLecraru Instrements, G. E. Adler, 
Croydon. 

1019. Macazine BREECH-LOADING FiRE-ARMsS, H. Foster, 
London. 

1020. ApvertisinG, J. H. Greenwood, London. 

1021. Fisu-pLates, I. Hackett and W. 8. B. Kempe, 
New Maldon. 

1022. Mecuanicat Toy, B. P. Stockman, London. 

1023. — Sue ts, E. J. Robinson and C. E. Jolly, 

mdon. 

1024. Removinc Sanp Bars in Rivers, &c., J. M. B. 
Baker, London. 

1025. Wixpows, E. Kingsnorth, London. 

1026. Sora Bepstgaps, A. J. Boult.—(H. Fracke, 
Germany.) 

1027. Inpicatinc Heat of Water in Borters, W. 
James, Liverpool. 

1028. TaBLes, T. Partridge, Liverpool. 

1029. Tins or Canisters, T. Wrench, Liverpool. 

1030. Hypraviic Macuines, Witold de Skorzewski, 
Tondon. 

1031. Dynamo-eLectric Macuines, J. W. King, 


London. 

1032. med Looxine Grasses, &c., H. Nicholson, 

mdon. 

1033. Preservine Fisn, W. G. Pursell, Glasgow. 

1034. Lirr Apparatus, J. Haskins, London. 

1035. Tree and other Fasteninos, F. H. and T. Bailey, 
London. 

1036. Pump Buckets, N. 8S. Hawks, London. 

1037. Taps, F. Chapman and Messrs, Dawson Brothers, 
London. 

1038. Evectric Lamps, J. P. Rees, London. 

1039. Wixpow Sasa Fasteninos, A. H. Randall, 

ndon. 

1040. Casks or Barrets, A. Paternoster, London. 

1041. SpLinrer-BaR Fittincs for VEHICLES, E. 
Bickford, Bromley. 

1042. Support for Carriace Lamps, G. F. Redfern.— 
(PF. Teste, France.) 

1043. Watcu Protectors, 8. Lowenstein, London. 

1044. TreLtiis Work, J. and T. N. Bruce, London. 

1045. Batt Tap, W. and A. MacVitie, Cheltenham. 

1046. UnsymMetricaL Acip GREEN, B. Willcox.-—-( The 
Farbenfabriken vormals F. Bayer and Co., Germany.) 

1047. PrRope.turnc Venictes by Etectric Morors, 
M. R. Ward, London. 





1048. Rarrway Carriace Covupiines, W. L. Dwyre, 
London, 


1049. Numper Printing Macuines, J. M. Black, 
London, 
1050. Wer Spiuyninc Macuings, E., Staelin, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


393,045. Locomorive Truck WHEEL AND Driver- 
Box, J. M. Wallts, near Queenstown, Md.—Filed 
September lst, 1888. 3 

Claim.—In a locomotive axle-box, the combination 

of a box castirg B, having tapered perforations Bl, a 























ad 


collar D, having shoulders D1, and wedge keys EE» 
adapted to pass through the perforations B! and 
beneath the shoulders D! of the collar, all substantially 
as and for the purpose specified. 
398,139. Frexiste Pree Covrtinc, R. Bodycomb, 
Wilkes-Barre, Pa,—Filed August 20th, 1888. _ 
Claim.—The combination of the disc B, having the 
annular flange E on one side and the — uarter-circular 
arm C projecting from the opposite side and Pp 
for the attachment of a pipe, the member F, having 
the base G on flange E, and having the counter bore 
or recess I, and the neck H, with lugs or ears K, the 








cylindrical sleeve L in the bore of the neck and having 
the flanges M at its lower end in the counterbore 1, 
the gland P, fitting in the bore of the neck around the 
sleeve and provided with the lugs or ears 8, clamping 
bolts T, and nuts U, connecting lugs or ears 8 and K, 
the clamping bolts N, securing the members A B 
together, and the elbow coupling V, secured to the 
upper end of sleeve L, substan y as described. 


398 218. Wuesi, P. H. Cummins, Amsterdam, N.Y.— 
Fiied March 24th, 1888. 

Claim.—(1) The combination of the collared shaft or 
sleeve and the laterally-movable discs thereon at oppo- 
site sides of the collar, with the springs inte 
between said discs and the collar on the shaft, and the 
felly and spokes, substantially as described. (2) Ina 
wheel, the combination of the fellies and spokes with 
ashaft or sleeve, two opposite hub-sections or discs 
mounted thereon and turning therewith, but each 
being independently and laterally movable thereon, 


[393,218] - 
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and springs on said shaft between and controlling said 
discs, all substantially as and for the pu specified. 
(3) The combination of the shaft or sleeve with the 
laterally movable discs B B mounted thereon, a 
flanges C, lips c, the interposed springs between sai 
discs, and the felly and spokes, substantially as and 
for the purpose described. (4) The combination of 
the independently-movable discs B, constructed sub- 
stantially as described, and the cone sae springs D D 
controlling the discs, with the felly having a series of 
openings, the pairs of spokes E engaging with discs B, 
and having headed ends passed through openings in 
the felly, and the bushing H sage on the ends of the 
spokes to secure them to the felly, all constructed 
and arranged substantially as and for the purpose 
described. 


393,211. Wrist Pix ror Enornes, F. C. Chase, Low- 
ville, and D. A. B. Bailey, Potsdam, N ¥.—Filed 
February 28th, 1888. 

Claim.—Q) The combination, with the disc having a 


tapered aperture, and recess c, surrounding said aper- 
ture at the larger end thereof, of the wrist pin having 
a tapered head fitting said aperture and a collar fitting 
said recess and secured therein to prevent endwise 








movement of the pin, substantially as described. (2 
The combination, with the disc having tapered aper- 
ture and recess c, of the wrist wd having tapered head 
fitting said aperture, eh g ms ion g, and ieoelder h, 
and a collar fitting said recess and secured therein 
and engaging said shoulder, substantially as and for 
the purpose specified. 

398,220. Drive Cuan, J. M. Dodge, Philadelp a 

Pa.—Filed August 14th, 1888. 

Claim.—(1) A conveyor chain comprising a series of 
U-shay links, each of which is formed of flat bar 
iron and has its end bar made with semicircular or 
curved male articulate members I, and the free ends 
of its side bars with hooks or female articulate mem- 
bers J, all substantially in the manner and for the 
purposes hereinbefore set forth. (2) A conveyor chain 
comprising duplicate links, each one of which has 
formed on the end bar male members I, produced by 


is98220) 








the upsetting of the flat bar at proper localities, and 
has the free ends of its side bars made with coupler 
hooks J, the throat openings of which are of such 
size relatively to the male members I of the link that 
any two adjacent links can be coupled and uncoupled 
only when the links are turned out of a working posi- 


tion, substantially as hereint e set forth. 


$03,411. Grams Separator, P. 8S. Willis, Toledo 
Ohio.—Filed February 23rd, 1888. 

Claim.—{1) In a grain separator, a vertical case E 
having a curved top and a downwardly-inclined dis- 
charge arm continuing the curve of said top, the 
curved top being provided with an opening P, a screen 
covering said opening, a gate P!, for adjusting the size 
of said opening, an adjustable partition H, within said 
d arm, a blast fan L, near the lower end of 
said case, a feed eg cod C, opening into said case above 
the mouth of said blast fan, and a discharge pipe I, 
leading from said curved top at a point beyond said 
opening P and above the line of the upper end of said 








rtition, substantially as and for the purpose set 
orth. (2) The blast fan L, hopper C, and case E, in 
combination with the funnel-shaped spout M, passing 
loosely through the body of said case and —_ 
therein at its point of passage, the larger end of said 
spout swinging over the mouth of said fan and the 
smaller end standing below the mouth of said hopper, 
substantially as and for the purpose set forth. 


393,440. Rock Crusuer, J. B. Low, San Francisco, 
Cal.— Filed May 16th, 1888. 

Claim.—In a rock crusher, the frame, the moving 
jaw pivotted above, and a stationary jaw opposing 
said moving jaw, in combination with the take-up for 
the base of the moving jaw, consisting of the pivotted 
arm having the lug 71, the link connected therewith 
and having a buffer or cushion on its end, a slotted or 

ved bearing, into which said link drops, whereby 
ft may be readily released when the moving jaw is to 
be turned to an elevated position out of the way, and 
the screw bearing against the end of the arm, sub- 


[393,440] 
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stantially as herein described. In a rock crusher, 
the frame having on one side the Jugs or hooks J, in 
combination with the stationary jaw pivotted at its 
top in the frame and adapted to be turned up to an 
elevated position, as described, the removable bolt or 

in passing through the frame behind the jaw to hold 
ft in its working position, and adapted to be placed in 
the lugs or hooks J in front of said jaw to hold it in 
its elevated position, and the pivotted moving jaw 
adapted to be turned up to an elevated position and 
rest against the other jaw, substantially as and for the 
purpose herein described, 








Epps's Cocoa.—GRATEFUL aND Comrortino.—"‘ By 4 
thorough knowledge of the natural laws which — 
the operations of digestion and nutrition, and by 4 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until a enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is @ 
weak point. We may escape many a fatal shaft by 
keeping ourselves well fortified with pure blood and a 

ly nourished frame.” — Civil Service Gazette. 
Made empl with boiling water or milk. Sold only 
in packets, by grocers, labelled—“‘ James Epps & Co., 


pet thic Chemists, London.” Also makers of 
Sppe's Afterncen Chocolate Essence.—[ApvrT.] 
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DEFENCES OF OUR COALING STATIONS. 
No. IL—SINGAPORE. 


In some respects Singapore resembles Hong Kong in its 
attributes as a coaling station of the first class, It is 
justly described by Lord Brassey as the key of the China, 
Java, and Indian Seas, It is “not only a port of call, 
but a great commercial centre,” having a native mercan- 
tile marine the tonnage of which amounts to no less than 
300,000 entered per annum, with crews numbering 
78,360. But the “ passing trade” is prodigious. Eight 
years ago that which passed through the Straits of 
‘Malacca, nearly all of which affected Singapore, was com- 
puted at a value of £74,000,000; and it is increasing 
every day. The number of ships entered in 1887, exclu- 
sive of native craft, was 7075, of which the tonnage was 
upwards of four millions; the numbers cleared in the 
same year were 6916, with a tonnage of four millions 
exactly. As in Hong Kong, there are splendid docks, 
three of them affording accommodation to vessels of large 
size. The position of these is indicated upon the accom- 
panying map. There are also building slips and excellent 
repairing sheds, fitted with all appliances in modern 
machinery. The coal depdts, which are all indicated in 
the plan, are at the new harbour ; some upon the island 
of Singapore, and others upon the island of Ayerbrani, at 
which the men-of-war are coaled from the Admiralty 
Pier. 

In all these respects the capital of the Straits Settle- 
ments resembles Hong Kong; but when we come to 
the question of its defensive features, 

a vast difference is observable between 


armed with 8in. steel breech-loaders, has been constructed 

upon a sandy peninsula, commanding the bay immediately 

opposite the town, and having a range of several miles 

seaward. The emplacements are skilfully constructed, and | 
excellent protection is afforded to the guns. These 

weapons are of 12 tons weight, with a power of penetra- | 
tion into iron plates, at 1000 yards, of 15in.; hence they | 
would perforate with ease the armour of any battle ship | 
at present in the China Seas or Indian Ocean. The new | 
harbour is encircled with a complete chain of works, 
Commencing upon the west flank, a strong redoubt has 
been constructed beyond the western entrance to the | 
anchorage, upon the coast of Singapore, and another work | 
has been placed upon the island of Blakan Mati, over- | 
looking this entrance. Both these forts are to be armed | 
with Yin. steel guns of 22 tons, and their zone of fire will | 
embrace every square inch of the waters in this vicinity. | 
Mount Serapong, which is at the opposite end of the 
island of Blakan Mati, and has a command of 303ft., is | 
already armed with heavy steel breech-loaders. From | 
such a height the fine effect produced would be 

almost irresistible, and the batteries themselves would | 
enjoy comparative immunity from danger. The ex- | 
traordinary value of “high command” was _ never 

more clearly exhibited than in the case of the bom- 
bardment of Fort Saleh Aga, at Alexandria, in 1882. 
It was a small and feeble work, but placed at an eleva- 
tion of 60ft. above sea level. The result of a heavy fire | 
from the Inflexible, for some hours, was to disable one of | 








the old smooth-bore guns and mortars with which this | 


HOW TO TEST LUBRICATING OILS, 





Tue value of an oil as a lubricant is usually determined 
by subjecting the same to a mechanical test in what are 
termed “testing machines,” of which there are several 
types, under conditions similar to those occurring in the 
actual employment of the oil. While granting that the 
results so obtained are to a certain extent valuable and 
not to be altogether ignored, we opine that the deductions 


| drawn from such are oftentimes misleading, and differ to 
| a considerable extent from those obtained in actual prac- 


tice. This is occasioned by the difficulty of determining 
with any degree of exactness what these several conditions 
are, and, even when known, the next to impossibility of 
reproducing the same in the “ testing ” machine. 

It is not, however, purposed in this article to discuss 
the value of the results yielded by the “testing” machine, 
nor yet to describe methods for the chemical analysis of 


| an oil, which we think would be of little interest to the 


majority of our readers, but rather to give a few tests 
which we opine will prove of value to the users of lubri- 
cants in deciding the suitability or otherwise of an oil as 
a lubricant. The tests are viscosity, action on metals, 
loss on )ieating, temperature at which fats deposit, and 
ash. 

Viscosity.—By means of a determination of the viscosity 
of an oil its value as a lubricant may be readily determined, 
as also the class of work to which it is best adapted. Oils 
of low viscosity are suitable for light machinery, 
while those of high viscosity are 
adapted to heavier work. A good 





them. The town and roads of Singa- 
pore are terribly exposed to attack, 
there being no protective attribute, 
such as that afforded by nature to the 
town of Victoria and the anchorage at 
Hong Kong. It is true that the island 
of Blakan Mati lies across the new 
harbour, and that its peaks supply 
valuable objective points for batteries, 
from which an almost all-round range 
can be obtained for miles; but the 
approaches to Singapore Roads are 
very wide indeed, and, unless steps | 
are taken for the construction of a sea 
fort upon a shoal patch immediately 
opposite the old battery, which would 
be a very expensive affair, the town 
must always remain liable to attack 
from the centre of the anchorage. As 
the number of inhabitants contained 
in it, namely, 139,290, is approximately 
near the strength of the entire island, 
the question of their security cannot Spee? 
be lightly estimated. The water | Bs Nem. 
supply of this large community is, 4 
moreover, an important consideration. a 
It originates in a stream, some four 
miles inland, upon an elevation in- 
dicated in the map, and is the only 
source from which the townspeople 
obtain this necessity of life. It is 
true that water can be found in 
abundance by digging wells in the 
country places; but in the vicinity of 
the town the surface drainage and 
impurities, consequent upon so crowded 
a condition as exists in the native 
quarters, would render such action 
impossible and highly dangerous. 
Hence it seems advisable that the 
reservoirs should be afforded protec- 
tion against the possible depredations 
of an active foe. A couple of quick- 
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lubricant is of such a viscosity that 
the moving parts of the machinery are 
kept separate, while the friction is 
reduced to a minimum. Many are of 
opinion that the employment of an oil 
possessing a viscosity over and above 
that actually required is a matter of no 
consequence. Such belief, however, 
is erroneous, as it is equally as harm- 
ful as the employment of one of a too 
low viscosity; increase in friction 
being produced in both cases. This is 
due in the first instance to friction 
amongst the particles of the lubricant 
itself; and in the second instance to 
the improper separation of the metallic 
rubbing surfaces. It must be borne 
in mind that strictly speaking the 
SS results obtained are only compara- 
tive. It therefore follows that the 
suitability of an oil as a lubricant 
for any special purpose can really 
only be determined by the os 
the same with that of an oil which from 
actual practice has been found to be 
well adapted. As generally practised, 
the method of conducting viscosity 
determinations, as also the apparatus 
employed, is very simple. The details 
are as follows:—A glass pipette of 50 
cubic centimetres capacity, one end of 
which is drawn out, terminating in a 
small orifice—this must be sufficiently 
large to allow any particles of dust, 
&c., to pass through—is filled to the 
containing mark with the oil to be ex- 
amined, and the number of seconds 
occupied in the flowing out of a portion 
of the contents between the containing 
mark, and one placed a little below 
where contraction of the pipette com- 
mences, noted. The time in seconds 







—— 





firing guns would be sufficient pro- 
tection to the water-head. 

But the security of the coal depdts aud docks is, of 
course, the primary object in the defensive scheme for 
Singapore, and most effective measures have been taken, 
both by the island authorities and the Imperial Govern- 
ment, with this end in view. The proposals of Sir 
William Crossman, carried into effect by that most able 
Colonial engineer, Major McCallum, Royal Engineers, have 
been executed at a cost of £100,000, and embrace a series 
of new protective works upon most of the salient 
defensive positions commanding the harbour and roads. 


About 150,000 tons of coal are maintained as a reserve in | 
the various mercantile and naval depéts, which are well | 


within the area defended by the forts, and thus beyond 
all possibility of being seized by a coup de main. 
The cost of erecting the new works has been borne 


entirely by the Colonial Exchequer, the armament being | 


found by the War Department. The latter embraces 
weapons of very considerable power and range, a dozen 
modern steel Seesdetuedinn guns, from 8in. to 10in. 
calibre, being included. Some of these are already 
mounted and in position, and others are to be despatched 
from the Arsenal in February or March. Hitherto the 


only land defences of Singapore have consisted of a, 


battery of 64-pounder converted guns at Fort Canning, 
and a number of 7in. muzzle-loaders mounted provi- 
sionally in the new works, which have been lately dis- 
mantled-—-rather prematurely, we cannot help thinking. 
In addition to the new steel breech-loaders to which we 


have alluded, the alternate emplacements of the new forts | 
are being prepared with mountings for quick-firing | 


——— and 6-pounder Hotchkiss guns. These will 
effectually prevent the possibility of an attack by torpedo 
boats upon the anchorage, and will co-operate with the 


, fort was armed. But the most powerful fortified position 
(in Singapore will be Mount Palmer, upon which a work 
has been constructed that is to be armed with the 10in. 
steel breech-loaders of 29 tons, to which Mr. E. Stanhope 
referred in his speech of the 29th of November last. It 
is anticipated that they will be mounted in Moncrieff 
emplacements, similartothose which have been constructed 
for the Australian Government. As the 10in. steel gun 
throws a projectile of 500 1b. weight, without extraordi- 
nary elevation, to a distance of five miles, and penetrates 
21°2in. of armour plate, this excellently placed battery, 
with its high command, similar to that at Serapong, should 
sweep the seas around the whole of the new harbour. We 
have only one suggestion to offer in regard to the arma- 
ment of this most important coaling stations—Do not dis- 
card the 7in. muzzle-loaders, They are capital weapons, 
and in the event of the more powerful and modern breech- 
| loaders getting “ put out of action,” they might probably, 
at a supreme moment, prove to be of inestimable value. 
A few auxiliary earthworks, armed with these guns, 
would be a useful adjunct to the strength of the fortress. 

Submarine mining operations are conducted from the 
Royal Engineer establishment upon the island of Ayer- 
brani, where there is an excellent pier for the purpose; 
and an extensive system of mine-fields has been laid down 
in the various channels leading to the harbour and coaling 
| depots, which are connected with a central “ fixing station,” 
carefully masked. 

Only one more word before we dismiss the subject. 
Whilst fully recognising the good work which has been 
| done, and is now in progress, both by the exertions of the 
| colonial and home Governments—we purposely put the 

former in the first place!—we would strenuously urge 


submarine mine fields which have been already laid | upon the War Department the imperative necessity of 
down, in sealing the approaches to the new harbour. | working at all hours, in season and out of season, to get 
Without publishing indiscreet particulars,a brief and com- | this fortress completed. Wave blank cheques in the con- 
prehensive description can oS iven of the general | tractors’ faces in order to secure this object. When it is 
and more prominent features in the scheme of defence. | done we may bid adieu to any fears that Singapore will 
To prevent an attack upon the town and roads of fall a victim to the “ Russias Hope,” or any other piratical 
Singapore from an easterly direction, a powerful fort, | cruiser that may venture to attack it. 











will equal the viscosity. The operator 
should always be careful to employ the 
same pipette, as instruments agree- 
ing in every particular as regards capacity, bore, &c., 
oftentimes give discordant results; furthermore a new 
instrument should always be compared with the old. The 
test isusually made at atemperature of 60—65 deg. Fah., but 
as the viscosity varies with the temperature, although not 
in any definite proportion, it should be made at various 
temperatures, and especially at that, or as near as possible, 
to which it will be subjected when employed as a lubri- 
cant. The necessity of this will at once be seen when we 
mention that an oil which at ordinary temperature is well 
adapted as a lubricant for a certain class of work is, at a 
higher temperature rendered totally worthless. Some 
operators employ a “standard,” taking as such an oil 
which in their opinion is an ideal lubricant, to which 
they refer all viscosity determinations. We condemn this 
practice for reasons above stated. 

Action on metals—For the determination of the action 
upon metals, a strip of the metal upon which the test is 
to be made is thoroughly cleaned, washed with ether, 
dried and accurately weighed. The piece thus prepared 
is then immersed in 100 cubic centimetres of the oil con- 
tained in a suitable vessel, and allowed to remain in the 
same, at ordinary temperature, for at least forty-eight 
hours. At the expiration of this time the metal is with- 
drawn, washed free from adhering oil with ether, dried 
and —— when, as is obvious, decrease will be ex- 
= should any action have ensued. The oil which has 

een in contact should also be examined for the respective 
metals by the following methods—taken from an article by 
Mr. I. J. Redwood, inthe Journal of the Society “ea Chemical 
Industry, vol. v., No. VI.:— “Iron: Agitate the oil with a 
dilute solution of nitric acid, draw off the solution and 
evaporate to dryness on the water bath in a small porcelain 
Take up with water, and add ammonia and sul- 
phuretted hydrogen water.— Brass : (See copper.)— Tin : 
Extract with dilute hydrochloric acid, evaporate solution 
to dryness, take up with water and a few drops of 
hydrochloric acid, and to this add a few drops of a mixture 
ofa solution of ferric chloride and ferricyanide of potassium. 
If tin be present a precipitate of ‘ Prussian blue’ will 


basin. 
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be given.— Lead: Extract with dilute nitric acid and 
evaporate solution to dryness, dissolve in water, and test 
with sulphuretted hydrogen water.— Zinc : Extract with 
dilute hydrochloric acid, evaporate, take up with water, 
and add ammonia and ammonium sulphide.— Copper: 
Extract with dilute nitric acid, and evaporate (after the 
addition of a few drops of pure sulphuric acid) to a small 
bulk in a porcelain in, in order to remove all nitric 
acid. Dilute with a little water and place a new clean 
needle in the solution. The needle will soon become 
coated with a film of metallic copper if any be present.” 

Loss on heating or volatile oils.—It is hardly necessary 
to state that the presence of volatile oils in an oil destined 
to be used as a lubricant is highly objectionable, as they 
tend not only to considerably depreciate its value as such, 
but also to reduce the flashing point, a very undesirable 
result. The amount of “volatile oils” present is deter- 
mined by the loss on heating at the temperature of boiling 
water. For this purpose 100 cubic centimetres of the 
sample is measured out into a beaker, which is then 
heated in a water oven or bath. At the expiration of one 
or two hours, the beaker and contents are withdrawn, 
allowed to cool, and the volume of remaining oil measured ; 
the loss will be equivalent to the percentage of volatile 
oils present. The “flashing point” can only be satisfac- 
torily determined by means of Abel’s apparatus, which, 
we opine, very few of our readers For this 
reason we shall not describe the modus operandi of the 
method. 

Temperature at which fats deposit.—In a long test tube 
or beaker place 100 cubic centimetres of the sample under 
examination,and immerse the stem of a thermometer in the 
oil. The test tubetogether with contents is nowsurrounded 
with a freezing mixture, and the temperature at which 
fats deposit noted. When this is ascertained, the tube is 
withdrawn from the freezing mixture, wiped thoroughly 
dry, and the temperature gradually raised until a tem- 
perature is obtained at which the fats disappear, which is 
also noted. The following is the composition of a freezing 
mixture :—(1) Snow, or pounded ice, two parts; sodium 
chloride, one part ; or (2) snow, or pounded ice, tive parts; 
sodium chloride, two parts; ammonium chloride, one 


rt. 

Ash.—This is determined by evaporating down to dry- 
ness 100 cubic centimetres of the oil, contained in weighed 
porcelain or platinum dish, and igniting until all carbon- 
aceous matter is expelled. When this is effected, allow 
dish and contents to cool, and re-weigh to determine 
increase due to ash. 








THE INVENTOR OF THE SEWING MACHINE. 





WE glean the following curious scrap of history from the Sewing 
Machine World :-— 

As early as 1830, a man—a modest tailor—had appeared who had 
succeeded in building, and running in an industrial way, a sewing 
machine supplied with a continuous thread, and the needle of which 
was not passed entirely through the cloth, and that man was 
neither an American nor an Sitanens he was a Frenchman, by 
name Barthélemy Thimonnier. 

Barthélemy Thimonnier was the son of a dyer of Lyons, and was 
born at the Arbresle—Rhone—in the year 1793. He studied a 
little while at the seminary of St. Jean, and was put to the tailor 
trade, which he pete | at Amplepuis—Rhone—where he had 
been brought up. Thimonnier, who had many opportunities of 
seeing the female sock embroiderers working for the manufacturers 
of Tarare, took into his head to build a machine to perform with it 
the work of the embroiderer and tailor. In 1828 he removed to 
Saint Etienne, and during several years neglected his own business, 
his only means of earning a livelihood for himself and his family, 
and devoted himself in a lonely room to many pursuits and studies, 
which his friends, as they were unable to understand them, con- 
sidered at once as foolish. At last, in 1829, after four years’ hard 
work, which, ignorant as he was of mechanics, was the more pain- 
ful, he mastered his idea, and in 1830 he applied for a patent for a 
chain stitch sewing machine. Taken to Paris by M. Beaunier, a 
supervisor of mines, who guessed at first the real value of the 
invention, and became morally and niarily interested in its 
success, Thimonnier was, in 1831, made a partner and appointed 
manager of the firm, Germain Petit and Co., and set up on Sévres- 
street, in Paris, a workshop where he used eighty machines, making 
army clothing. At this time, the working men were adverse to 
every kind of new machinery, and used sometimes to destroy it, 
as the boatmen on the Soan River broke Marquis de Jouffroy’s 
steamboat about twenty-five years before Fulton launched his boat 
on the Hudson River. i ier’s hine shared the fate of 
the other machines; the inventor was obliged to take flight, and a 
few months later, on account of the death of M. Beaunier, the 
——- with Germain Petit and Co. was dissolved, and 

imonnier returned to Amplepuis, in 1832. In 1834 he went back 
to Paris, and, as a journeyman, ran his machine, which he was 
always studying to improve. In 1836 he was penniless, and obliged 
to go once more to Amplepuis; he went on foot, carrying his 
machine on his back, and to earn a living during the journey, he 
made a show of it as a curious piece of mechanism. He manufac- 
tured at Amplepuis a few machines, which he sold with a great 
deal of trouble in his neighbourhood ; in 1845 his machine would 
run at a rate of 200 stitches a minute. He made then a partner- 
ship with M. Magnin, and built in Villefranche some machines 
which he used to sell at fifty francs a-piece; and on August 5th, 
1848, jointly with M. Magnin, he applied for an improvement 

tent for his machine, which he called ‘*‘Cousobrodeur”—the 
lish patent was applied for on February 9th, 1848—and which 
he no longer made of wood, but of metal, and with accuracy. 

The revolution of 1848 having stopped Thimonnier’s business, he 
started for England, where he stayed a few months, and sold his 
patent to a Manchester firm. At the Exhibition at London in 1851, 
on account of inexplicable bad luck, Thimonnier’s machine was not 
ready for the examination of the commissioners; whereas the 
Americans exhibited their first improvements to Thimonnier’s 
machine and the shuttle and two-thread machine of Elias Howe; 
as early as 1832 Thimonnier had studied this kind of machine, and 
was yet studying it in 1856. But, exhausted by thirty years’ 
struggling and suffering, he died pennil at Amplepuis on 
August 5th, 1856, leaving a widow and several children. Later, in 
1866 and 1872, the French Government, at the request of the 
Industrial Sciences Society of Lyons, relieved by its subsidies the 
last days of that poor widow, who died on August 9th, 1872. 

e Board of Commissioners of the Exhibition of Paris in 1885 
wrote the following about Thimonnier’s machine :—‘‘ Thimonnier’s 
machine was evidently the standard of all the modern sewing 
machines,” and they bestowed on Thimonnier-Magnin’s ‘‘ Couso- 
brodeur” a first-class medal. The prize was well deserved, as the 
** Cousobrodeur” of 1885 was by far superior to the machine of 
1830, which, made of wood and put in motion directly by a cord, 
was — to make more than one stitch-at each oscillation of the 
treadle, 
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HARRISON’S STEERING GEAR. 


THE invention illustrated in the accompanying engravings, 
patented by Mr. G. H. Harrison, of Great George-street, West- 
minster, has considerable el ts of novelty about it, whilst 
success has, we understand, invariably attended its application 
to launches on the Thames during the past season. The patentee 
claims originality for “two rudders moving bodily about a 
common centre.’” The Thorneycroft system has two rudders 
acting from two centres on either side of the propeller, whilst 
White’s arrangement has a rudder both before and abaft of it. 

When the rudders are put over to an extreme angle, almost 
the whole power evolved from the engines is exerted in turning 
the vessel, owing to the fact that practically the whole of the 
water set in motion by the screw c is deflected to the most advan- 
tageous angle fur reacting in turning the stern of the vessel. In 
practical use it is found that directly the propeller revolves, the 
power of steering is attained—a most valuable point for river 
and canal work, entering and leaving locks, &c. For torpedo 
boats it has the advantage of protecting the screw to a large 
extent from floating débris, whilst its design allows it to act as 
a shield against rifle bullets. Experiments have been made 
with one rudder removed, when it was found that excellent 
steering power was still retained. With the engines reversed 
and the vessel going astern, the mancuvring power is still 
efficiently retained. The drawing shows the rudders as applied 
to an ordinary 40ft. river launch, and a boat of these dimensions 
fitted with the patent will turn continuous circles under 
60ft. diameter with the engines running full speed ahead. It 
will be understood that in this size the rudders are simply sus- 
pended from ¢, and after four months’ hard wear there appears 
to be no sign of straining or bending in any point whatever. In 
vessels of larger dimensions it is preferable to have a pivot under- 
neath the propeller as an additional support. 











AMMUNITION FOR SMALL ARMS. 





WE give illustrations of the present Martini ‘45in. cartridge 


as used for rifles and machine guns—-Fig. 1—and the new ammu- | 


nition as adopted for the small bore rifle of *303in. diameter 





though tightly fitted, is free to move ; the object of this com- 
| pounding is to prevent the bullet “setting up” on striking a 
hard substance, which produces high penetration. 

To obtain the desired accuracy and efficiency with so small a 
bore as *303in. the muzzle velocity must be high in order to 
make the shot effective at long ranges, and to keep the bullet 
from “running wild.’”’ To gain these ends is somewhat difficult, 
as there are contingencies to be allowed for, which, on being 
looked into, seem to be conflicting agencies. To get velocity 
the powder charge must be made as large as possible, at the 
same time the pressure of gases must be kept down and within 
range. Compressed powder has been used. As to the practi- 
cability of using a compressed charge we have our doubts ; the 
mode of manufacture must be expensive, and if extraordinary 
care is not exercised in preparation of the compressed charge 
there is a liability of obtaining a density which varies at different 
points in the pellet or cake ; and uneven results will be got, or a 
detonating mass might be formed which might injure the rifle. 
The authorities prescribe about 1800 f.s. muzzle velocity with 
this *303—as against 1340 f.s. for the Martini—this is nearly 
obtained with a charge of 65 grains of powder, but at the 
expense of a low gas pressure, aud with so small an area asa 
‘303 bore bullet gives, and with existing powders high-pressures 
must be expected. If the quantity of powder be increased no 
advantage is gained, as the length of the barrel—2ft. 6in.— 
does not permit of all the powder igniting, and so the full value 
of the charge is not brought to bear upon the bullet, and a 
lower velocity with irregular results are shown on the chrono- 


Such a high velocity as is necessary for effective and accurate 
shooting is said to reduce the value of the ammunition as a 
fighting agent, doubts being raised as to the capability of such 
a small bullet being able to stop a “rush” when a charge is 
made—rather a grim point, but an important one. 

It is well to note here that the Mauser is still in use in the 
German army, it having been converted into a magazine rifle. 
The calibre *433in. is preserved, and the same cartridge is used 
as in the old M.71 pattern. 

The trials with the converted Martini with detachable 
magazine have turned out favourably, and it seems that this is 
nearly a solution of the magazine rifle question. The weapons 
| now in the service would be retained, and the cost of the altera- 
tion is nominal as compared with the sub- 
stitution of an entirely new arm. This 
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means of knowing at any moment what 














number of rounds he has in his magazine 
—the dangerous chance is always there 
that his ammunition may fail him at the 
critical moment. This disadvantage is 
entirely got over by the detachable mag- 
































azine, in which the number of cartridges 
available can be seen at a glance. 





Derective Sworps.—The Times reports 
that an examination of the swords in the 
possession of the 65th Dragoon Guards 
stationed at the Royal Barracks in Dublin has 
been held, which has given the following 
results :—Out of 419 swords examined, 25 
broke on striking and 31 were slightly 
defective and bent, leaving 363 only which 

ssed the required tests. Thus more than 

0 per cent. of the swords in the hands of 














MARTINI AND SMALL BORE AMMUNITION, 


—Fig. 2. The experiments which have been conducted at 
Enfield for some time past with the latter give fairly good 
results, but there are several details in this new cartridge and 
bullet which are open to criticism, and we offer here a few 
remarks on both the Martini and the °303in. With a maga- 
zine rifle it is now imperative that a man should be able 
to carry more rounds than when armed with an ordinary 
breech-loader, though it may not be advisable to reduce weight 
and bulk in ammunition ; still, it is a factor which is worthy of 
consideration. A small bore also means a lighter arm, thus 
adding, as it were, advantage to advantage in this direction. 
The approximate weight of the Martini round complete is: 
Solid-drawn case, wads, cap, &c., 395 grains; charge, 85 grains ; 
bullet, 480 grains—total, 960 grains. The approximate weight of 
the 303 round is: Solid-drawn case, wads, cap, &c., 150 grains ; 
charge, 65 grains ; bullet, 215 grains—total, 430 grains. This shows 
that more than double the number of 803 rounds go to the same 
weight as Martinis. Then comes the reduction of weight in the 
rifle itself, as mentioned above. With so small a calibre as 
*303in. it is necessary to use a cased bullet, and generally the 
thimble or envelope for the lead core is made of nickel or steel. 
The merits of each of these metals in procuring accuracy of 
flight and great penetration are nearly on a par, steel being if 
anything a trifle superior, but has the objection of rusting 
during storage, and in damp climates, The nickel—so-called— 
contains a percentage of copper which would tend to exclude its 
use by decree of the International Conference. 

The Enfield trials give favourable results with a bullet made 
by the Lorenz Company ; this bullet as described by the makers 
is “compound,” i.e., the outer case or thimble is joined to, or 
“compounded ” with the lead core, thus distinguishing it from 
an ordinary cased bullet, in which the lead core is simply en- 
veloped in a nickel or steel case, and in which case the lead, 


this regiment were bad, giving further 
support to the conviction which is gaining 
ground that all our hand weapons are in a 
very bad state ; though it is to be noticed 
that this regiment’s swords are good indeed 
compared with those recently in charge of the carbineers, if report 
is to be relied on. The swords which broke at Suakim have now 
come home, it appears, and though it would be more valuable to 
have those which have not broken and make a wholesale exam- 
ination, these broken ones may assist in calling attention to the 
subject generally, and leading to the adoption of an improved 
system of issue and periodical examination. 


Tue Late Mr. James Howarv.—Mr. James Howard, the well- 
known agriculturist and stockbreeder, and the senior member of 
the firm of J. and F. Howard, of the Britannia Agricultural Im- 

lement Works, Bedford, died in London, suddenly, on the 24th 
inst., of apoplexy. He was elected unopposed on the County 
Council for Bedfordshire, and was engaged in public and business 
concerns up to the time of his decease. Lately he had seemed in 
fairly health, having recovered from the shock of Mrs. 
Reneets death, which occurred about a year ago. Mr. Howard, 
who was in his sixty-eighth year, represented Bedford as a Liberal 
from 1868 to 1874, and Bedfordshire from 1880 to 1885. He had 
acted as president of the Farmers’ Alliance, and had written much 
on agricultural matters. He bad also written much concerning the 
existing Patent Laws, and great experience gave him a great deal 
of practical information concerning their working. He beld very 
strong views concerning the present provisional protection for nine 
months, with power of extension to at least twelve, and believed 
that thearrangement opened the door to jobbery and fraud, and that 
patentees would be better off with a short provisional period, or 
if they had to lodge complete specifications as in the States. He 
was chairman of the Bedford and Northampton Railway, was three 
times mayor of Bedford, his native town, and had served as high 
sheriff of Bedfordshire. Mr. Howard wasa very energetic man, 
and took a leading part in all that concerned the main affairs of the 
Britannia works, and especially concerning new machinery and 
competitive trials, of the value of which he held the highest opinion. 
His name was also associated with several inventions in the con- 
struction of ploughs. The funeral took place on Wednesday, in 
the parish churchyard at Clapham Park, Bedfordshire. 
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EXPLOSIONS OF LOCOMOTIVE BOILERS IN 
FRANCE, BELGIUM, HOLLAND, AND ENGLAND. 
[Continued from page 30.] 

Tue lists of explosions in Holland and England which we are 
about to give in order to complete the publication of the records 
compiled by M. Vincotte (see THz Enaineer, p. 176, vol. Ixvi., and 
p. 29), refer only to the period 1866-85, the particulars of the ex- 

Josions which occurred in these countries between the years 1840 
and 1866 not having been collected as inthe case of France and 
Belgium. The information given by M. Vincotte with regard 
to the English explosions is drawn principally from the published 
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reports of Mr. E. B. Marten. These explosions are grouped in 
the same way as the French and Belgian explosions. 


HOLLAND. 
(D.} ExprLosions ORIGINATING IN THE FIRE-BOX, 

D 1—81st March, 1868 ; Netherlands State Railway—Fig. 39 ; 
killed 0, injured 2. The boiler was five years old, and had a 
copper fire-box with girder roof-stays. The explosion occurred 
while the engine was standing coupled to a passenger train which 
was about to start. The fire-box crown fractured along the back 
edge and was doubled down upon the tube plate, taking with 
it parts of the back and side plates. The cause was bending of 
the upper part of the back end plate, which carried the back 
ends of the roof stays, owing to fracture of some of the screw 


stays, ‘ 
GREAT BRITAIN. 

(A.) ExpLostons ORIGINATING IN THE BARREL OF THE BOILER. 

A 1—Ist January, 1866; at Nottingham, Great Northern 
Railway. Killed, 0; injured, 0, The boiler had been recently 
examined and tested, and was worked at a pressure of about 
110 1b. per square inch. The boiler was completely destroyed, 
and the pieces, with the exception of the fire-box, blown in 





various directions, The cause was grooving at one of the longi- 
tudinal seams, 


A 2—19th June, 1866; at Nottingham, Midland Railway. 
Killed, 2; injured, 1. The plates of the barrel were 4in. thick, 
and the working pressure 140 Ib. per square inch. The barrel 
gave way along the edge of the lap of one of the longitudinal 
seams and through the adjoining ring. At the point where 
rupture commenced the plate was corroded, but no information 
is given as to the nature or extent of the corrosion. 


A 3—10th May, 1867; at Shildon, North-Eastern Railway. 
Killed, 1; injured, 1. The boiler was worked at about 135 lb. 





BOILER EXPLOSIONS IN GREAT BRITAIN. 


per square inch, The barrel was torn into numerous fragments, 


box tube plates. It was supposed that rupture commenced at 
the edge of one of the longitudinal seams. 


A 4—14th July, 1868; at Halifax, Lancashire and Yorkshire 
Railway. Killed, 0; injured, 3. The boiler was 10ft. 9in. long 
and 8ft. 9in. diameter, of fin. plates, lap-jointed. The barrel 
was completely destroyed. The explosion was due to grooving 
at one of the longitudinal seams, 


A 5—22nd Jannary, 1869; at Manchester, Lancashire and 
Yorkshire Railway. Killed, 0; injured, 0. The boiler was four- 
teen years old, and worked at a pressure of 135 1b. per square 
inch. The barrel was 10ft. 6in. long, 3ft. 9in. diameter, and 
yin. thick. It had been tested to 185 lb. per square inch some 
time previous to the explosion. One of the rings of the barrel 
gave way at one of the longitudinal seams, and the adjoining 
ring was slightly damaged. The explosion was due to grooving 
at the longitudinal seam, 


A 6—29th December, 1870; at Northallerton, North-Eastern 





| Railway, Fig. 1. Killed, 0; injured, 1. Locomotive twenty | 


and many of the tubes wrenched out of the fire-box and smoke- | 


years old, 12ft. 6in. long by 3ft. 8in. diameter, of jin. plates, 
arranged Jengthways, working pressure 80 lb. per square inch. 
The barrel gave way on the underside near the fire-box, and was 
torn into fragments. The cause was not ascertained, as many 
of the pieces were never found. 


A 7—18th December, 1871; at Middlesbrough, North-Eastern 
Railway. Killed, 0; injured, 1. Locomotive boiler, 18ft. 6in. 
long over all, 4ft. diameter, of y;in. plates; working pressure, 
120 lb. per square inch. The ring next but one to the fire-box 
gave way at the longitudinal seam at the underside, and was 
partly unwrapped. There was no other damage. The cause 
was grooving at the longitudinal seam. 
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| A 8—5th February, 1872; at Moor Row, Whitehaven, Cleator 
and Egremont Railway—Fig. 2. Killed, 1; injured, 0. Loco- 
motive boiler, 15ft. 6in. long, 4ft. diameter, of yyin. plates, 
| double rivetted. Working pressure, 110Ib. per square inch. 
| The ring next the fire-box gave way at one of the longitudinal 
| seams. The cause of the explosion was grooving. 

| 

| A 9—28rd March, 1872; at Bridge of Dun, Caledonian Rail- 
| way. Killed, 0; injured, 1. The barrel was torn from the fire- 
box and smoke-box, and completely destroyed. Cause not 
ascertained 


A 10—16th September, 1872; at Bray; Dublin, Wicklow, 
and Wexford Railway, Fig. 3. Killed, 2; injured, 0. The 
dimensions of the boiler are not given. The barrel was 
entirely destroyed, and the tubes were torn out of the fire-box 
tube plate. The disaster was due to the safety valve having 
been 4 
[Note.—In Mr. Marten’s Report on this explosion, it is stated 
that “ the plates had become so weakened as to be unable to 
bear the usual pressure.” —Eb. E.] 





A 11—22nd August, 1873; at Brent; South Devon Railway. 
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Killed, 0; injured, 3. Locomotive boiler, 12ft. long by 4ft, 6in. 
diameter, working at 125 lb. per square inch. The shell gave 
way longitudinally, and was torn into numerous fragments. 
The cause was not ascertained. 


A 12—2nd September, 1873; at Radcliff. Killed, 0; injured, 
2. The engine was employed at a colliery. The boiler was 
thirty years old, 12ft. long, 4ft. Gin. diameter, and worked at a 
pressure of 55 Ib. per square inch. The fire-box was not of the 
usual locomotive type, but cylindrical like the furnace of a 
Cornish boiler. The fire-box end of the barrel was torn from 
the back end plate through the third circular seam, and longi- 
tudinally through the solid plate on each side, thus separating 
into two semi-cylinders, which were blown to right and left. 
The cause was corrosion of the plates, which, notwithstanding 
frequent repairs and patching, had become too weak to bear the 
usual pressure. 


A 13—28th November, 1874; at Leeds; Lancashire and 
Yorkshire Railway. Killed, 0; injured, 0. The boiler had 
single rivetted longitudinal seams, and the joints were badly 
proportioned. Working pressure, 112 ]b. per square inch. 
Rupture commenced at the longitudinal seam on the underside 
of the third ring, and extended through the two adjacent circular 
seams. The entire ring was blown off. . The cause of the ex- 
plosion was not known. 


A 14—26th June, 1875; at Barnsley; Manchester, Sheffield, 
and Lincolnshire Railway. Killed, 0; injured, 0. The barrel 
was 10ft. Gin. long, by 4ft. 3in. diameter, made of }in. plates, 
lap jointed and double rivetted at the longitudinal seams, butt 
jointed and single rivetted with external covering strips at the 
circular seams. The nature of the damage is not stated. The 
explosion was due to greoving at the longitudinal seams. 

{.Vote.—Mr. Marten attributes the explosion to grooving of 
the covering strips of the butt joints.—Eb. E.] 


A 15—23rd July, 1875; at Holbeck; North-Eastern Railway. 
Killed, 0; injured, 2. The barrel was 10ft. Gin. long, by 
3ft. 10in. diameter, of y;in. plates; working pressure, 120 1b. 
per square inch. The explosion occurred while the engine was 
drawing a passenger train. The cause was internal corrosion. 


A 16—20th September, 1876; at Sevenoaks. Killed, 4; 
injured, 8 Barrel 1lft. long by 3ft. 6in. diameter, of 4in. 
plates ; working pressure, 75 lb. per square inch. The middle 
ring gave way longitudinally through the manhole at the 
bottom, and the rent extended partly round each of the 
adjacent circular seams. The causes were the absence of a 
strengthening ring round the manhole and excessive pressure, 
the pressure having risen to 100 lb. during a temporary stoppage 
at the time of the explosion. 


A 17—20th March, 1877; at Alne, North-Eastern Railway— 
Figs. 4 and 5. Killed, 0; injured.0. The barrel, 10ft. 6in. long by 
4ft. 3in.in diameter, was made of $in. plates double rivetted at the 
longitudinal seams. Working pressure, 120 lb. per square inch. 
The boiler gave way at one of the longitudinal seams, and was 
torn from end to end. The upper half was ripped into several 
pieces, some of which were blown a distance of 250 yards. 
Some of the tubes were bent upwards, and others torn out of 
the fire-box tube plate, and lapped round the chimney and 
smoke-box. The cause was grooving at the longitudinal seams. 


A 18—13th September, 1878; at Nethy Bridge; Great 
North of Scotland Railway. Killed, 0; injured, 1. The boiler 
worked at a pressure of 120 lb. per square inch. Rupture com- 
menced at the longitudinal seam on the under side of the third 
ring of the barrel, extended the whole length of this seam and 
through the two adjoining circular seams. The entire ring was 
stripped off and blown a distance of 220 yards. The second 
ring also was torn spirally for three-quarters of its circumfer- 
ence. The cause was grooving at the longitudinal seam when 
rupture commenced. 


A 19—19th October, 1878 ; at Wigan. Killed, 1 ; injured, 0. 
The boiler was thirty years old, 16ft. 10in. long, 3ft. lin. in 
diameter, of ;;in. plates, and worked at a pressure of 100 lb. 
per square inch. The barrel gave way at one of the longitudinal 
seams of the third ring. The upper halves of the first three 
rings were torr into five pieces and blown off, while the lower 
halves remained in place. The cause was grooving at the longi- 
tudinal seam, whereby the thickness of the iron was reduced 
to ;*;in. 


A 20—24th November, 1878; at Blaydon, North-Eastern 
Railway, Fig. 6. Killed, 0; injured, 0. The boiler was six 
years old, the barrel 11ft. long by 4ft. diameter, being formed 
of three rings of ,';in. Lowmoor plates double rivetted. Working 
pressure 135 lb. per square inch. The middle ring gave way at 
the longitudinal seams, was flattened out, and partly blown 
away. The fractures extended some way into the other two 
rings also. The cause was grooving at the longitudinal seams. 
In the middle ring the plate was reduced to less than ,*;in. for 
a width of about jin. along the seams. The ring next the fire- 
box was similarly grooved, but not so deeply. 

[.Vote.—In Mr. Marten’s report the thickness of the plates is 
given as yzin., and the working pressure as 90]1b. per square 
inch.—Eb. E.] 


A 21—16th August, 1879; at Headingley. Killed,0; injured, 0. 
The boiler was thirty-one years old, 10ft. 6in. long, 3ft. 10in. 
diameter, of ,7;in. plates. Working pressure, 120 Ib. per square 
inch. The boiler gave way at the first ring seam beyond the 
fire-box ; the two first rings and a great part of the third were 
torn in pieces and szattered by the explosion. The cause was 
internal corrosion, whereby the plates were reduced to thick- 
nesses varying from jin. to jin. in the neighbourhood of the 
primary fracture. 


A 22—9th September, 1879 ; at Leamside ; North-Eastern 
Railway. Killed, 0; injured, 2. Locomotive eight years old, 
12ft. 6in. long by 4ft. diameter, of }in. plates, working at 130 lb. 
per square inch. The boiler gave way on the right side, where 
one of the hanging brackets was attached. The ring next the 
fire-box was blown to the right in three pieces, and the next 
ring opened out and turned over to the left. The cause was 
grooving of the plate where the hanging bracket was attached, 
owing to the great rigidity produced by the latter. 


A 23—26th January, 1880; at Sunderland; North-Eastern 
Railway. Killed, 0; injured, 2. The boiler, 16ft. 5in. long by 
4ft. 3in. diameter, was made of ,',in. Lowmoor plates, double- 
rivetted. Working pressure, 135 1b. per square inch. The 
barrel gave way at the longitudinal seam of the first ring, 
which was unwrapped and blown to the right, taking with it 
part of the fire-box casing. The cause was grooving at the 





longitudinal seam. The fracture was so close that its previous 
existence was disputed, until a piece cut from another boiler 
of the same plates and design was found to be similarly frac- 
tured. The boiler had not been caulked internally. 


A 24—12th November, 1880; at North-Eastern Railway— 
Fig. 7. Killed, 0; injured, 2. The boiler was six years old, 
of the same dimensions, and working at the same pressure as 
that described in A23. The middle ring opened at the longi- 
tudinal seam, was flattened out and blown away in three pieces. 
The smoke-box and fire-box, with parts of the end rings attached 
to them, were thrown to the front and rear. The cause was 
the same as in the last case, viz., a very fine groove or fracture 
along the edge of the lap penetrating to a depth of jin. 


A25—14th June, 1882. Killed, 0; injured, 2. The barrel, 
10ft. long and 3ft. 10in. diameter, was made of three rings of 
plates, double-rivetted. Working pressure, 1101lb. per square 
inch. The second ring gave way at one of the longitudinal 
seams, and was unwrapped, tearing through the adjoining cir- 
cular seams. The cause was grooving at the longitudinal seam. 


A 26—5th March, 1883; at Coatbridge. Killed, 0; injured, 0. 
The boiler was thirteen years old, 13ft. 9in. long over all, 3ft. 4in. 
diameter, of yin. plates, lap-jointed and single rivetted at the 
longitudinal seam. Working pressure, 112]b. per square inch. 
A piece about 3ft. 8in. by 2ft. 1lin. was blown out of the under- 
side of the barrel near the smoke-box end. The plates were 
generally reduced by corrosion and pitting to about jin., and at 
the edge of the longitudinal seam, where rupture commenced, 
the thickness was only about ;yin., owing to grooving along the 
edge of the lap. 


A 27—3rd May, 1883; at Maryport—Figs. Sand 9. Killed, 2; 
injured, 1. This boiler was fifteen years old ; the barrel was 
8ft. 4in. long by 3ft. 4in. diameter, made of four rings of ,';in. 
plates, lap-jointed and single rivetted at the longitudinal seams ; 
pressure, 1121b. per square inch. The underside of the barrel 
at the fire-box end was blown out, fracture commencing at one 
of the longitudinal seams of the first ring and extending to the 
second ring in directions at first longitudinal and then circum- 
ferential. The cause was grooving at the edge of the lap of the 
longitudinal seam. 


A28—16th July, 1883,atTredegar. Killed 0; injured, 1. Loco- 
motive boiler, seven and a-half years old, working at 120 lb. per 
square inch. The barrel was 9ft. long, 3ft. 4in. diameter, of jin. 
plates, lap-jointed and single rivetted at the longitudinal seams. 
The barrel was torn longitudinally from end toend, spread out flat, 
and carried to a distance of about 80 yards. The lower part of 
the fire-box tube plates was torn from the stays and bulged in, 
and the tubes were bent and in some cases torn out of the tube 
plates. The cause of the explosion is given as grooving at the 
edge of one of the longitudinal seams. 

[Note—The Board of Trade surveyor who reported on the 
explosion attributes it to the fracture of the screw stays which 
tied the front of the fire-box shell to the lower part of the tube 
plate.—Eb. E.] 


A 29—2nd April, 1884; at Coatbridge. Killed, 0; injured, 1. 
The boiler was twelve years old, and was worked at 120 1b. per 
square inch. The barrel, 8ft. 3in. long by 3ft. 4in. diameter, 
was made of jin. plates, lap-jointed, and single rivetted at the 
longitudinal seams. The ring next the fire-box gave way along 
the edge of the longitudinal seam on the right ‘side. The frac- 
ture extended the whole length of this seam, and then branched 
off circumferentially, partly through the plate and partly through 
the circular seam at the front end, and through the fire-box 
casing at the back end. The cause was grooving at the edge of 
the lap of the longitudinal seam, whereby the thickness of the 
iron was reduced to about jin. 


A 30—ith July, 1884. Killed, 1; injured, 2. The boiler was 
twelve years old, and worked at a pressure of 135 lb. per square 
inch. The first ring of the barrel gave way at a longitudinal 
seam near the top. The explosion was attributed to grooving, 
the cause of which was not ascertained. 


A 31—19th September, 1884; at Coltness. Killed, 0; in- 
jured,1. The boiler was 14ft. 10in. long over all; the barrel, 
3ft. llin. diameter, being made of three rings of ,’;in. Lowmoor 
plates, lap-jointed, and double rivetted at the longitudinal 
seams, The safety valves were loaded to 105 lb. per squareinch, 
and the pressure indicated by the gauge a few minutes before 
the explosion was 1001b. The primary rent occurred at the 
longitudinal seam on the right of the under side of the ring 
next the smoke-box, and thence entered circumferentially 
through the solid plate and through the angle iron at the smoke- 
box end, and through the circular seam at the otherend. The 
boiler turned a somersault in the air, and landed chimney down- 
wards upon the tender. The cause was grooving at the edge of 
the lap of the longitudinal seam, whereby the thickness of the 
plate was reduced to less than jin. 


A 32—9th April, 1885; at Schotts. Killed, 0; injured, 3. 
The boiler was twelve years old. The barrel, 8ft. long, by 3ft. 5in. 
diameter, was made of three rings of jin. plate, lap-jointed 
and single rivetted at the longitudinal seams. Pressure, 100 lb. 
per square inch. The barrel gave way on the right side imme- 
diately above the longitudinal seam of the ring next the fire-box, 
the fracture extending at the front end through the circular 
seam, and through the solid plate of the middle ring, and at the 
back end through the throat plate at the front of the fire-box. 
The cause was grooving at the longitudinal seam. 


A 33—21st July, 1885; at Workington. Killed, 1 ; injured, 0. 
The boiler was five years old. The barrel, 8ft. 3in. long by 
3ft. 44in. diameter, was made of ;’;in. iron plates, lap-jointed 
and single rivetted. The middle ring gave way just above the 
lap of the longitudinal seam, and the fracture extended through 
the rivet holes of the adjoining circular seam at the fire-box 
end, and diagonally through the plate of the ring next the 
smoke-box. The cause was grooving at the edge of the longi- 
tudinal seam, 

(To be continued.) 








OLD RAILWAYS. 


At the ordinary meeting of the Manchester Association of Engi- 
neers, held on Saturday last, an interesting paper, entitled, ‘A 
New Chapter in the History of the Manchester and Liverpool 
Railway,” was read by Alderman W. H. Bailey. The following is 
an abstract of the paper :— 

“At the commencement of this century, William Roscoe, the 
poet, philanthropist, and banker, wasa very busy man. His genius 
was many sided, for in the midst of active commercial pursuits he 
found time to lecture on the fine arts as well as on the national 





importance of introducing new food seeds, and on impro 
methods of agriculture. Awe also find him, with the Pa vane! 
Parliament, engaged in improving Chat Moss, dividing it into 
farms, draining it, and making it increase the food supply of this 
country. For more than a quarter of a century he devoted him- 
self and his fortune to the cultivation of this morass. There were 
small railways, and we will call them pioneer railway engineers 
before George Stephenson, and railways on Chat Moss before the 
Manchester and Liverpool Company’s Act. For the cultivation of 
Chat Moss Mr. Wm. Roscoe was fortunate in obtaining, as steward 
the services of Mr. Robert Stannard, who had had considerable 
experience on the Norfolk Broads and the cultivation of the bog- 
lands of that county. 

“Mr. Roseve introduced railways, designed by Mr. Stannard, on 
the Moss about the year 1816. e rails were of wrought iron 
like an inverted V, the wheels being grooved similar to those for 
rope pulleys ; these railways were portable, because, being light, 
they were easy to move from one part of the Moss to another, 
When thus engaged in developing the capabilities of the Moss for 
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agricultural purposes, the survey for the new railway commenced 
about the year 1823, and Stannard has stated that when Stephen- 
son saw the many deep drains that had been cut in the Moss, and 
the wagons and tramways at work, he determined to go straight cn 
over the Moss instead of going round, which would have taken the 
railway one and a-half miles nearer Worsley on the high land 
there. When the Bill passed, Stephenson gave Stannard the sub- 
contract from Eccles to about three miles over the Moss. The 
story of the enormous difficulties in connection with this work has 
been graphically told by Mr. Smiles as well as by writers of local 
history, but the part that Stannard took in assisting Stephenson, 
I think, has not been related. 

‘The first difficulty in not finding a bottom of Chat Moss was 
at a place called Blackpool Hole. Here the contractor tipped 
spoil for more than three months without making the slightest pro- 
gress. Quantities of old sugar casks were chained together with 
brushwood and moss, but these came to the surface again at some 
distance from the side of the line. Altogether something like 
7000 cubic yards of spoil were tipped and disappeared at this place. 
At length the directors began to complain, and Stannard urged 
them to purchase a plantation of young larch trees about 
half grown, nearly a mile distant from the line, at a place 
then and still called Botany Bay Woods, near to b pene f fall. 
Part of the wood was bought, the trees grubbed u y the 
roots, and d to the Moss. These trees were laid together 
‘herring-bone’ fashion; pieces of rock, spoil, earth, and loose 
material were then tipped upon this timber, and the desired effect 
was obtained. No further difficulties were then encountered, the 
remaining portion of the work being done by the ordinary side 
drainage and copping. The whole of the cost of the four milks 
was not £37,000, which was considered a large sum in those days 
but which would not be thought very costly at the present time 
The directors allowed Stannard a penny per cubic yard extra fcr 
the expenses in the purchase of the plantation of Botany Bay 
Wood. Mr. Edward Baines continued the cultivation of Chat Moss 
commenced by Mr. Roscoe, and there are now hundreds of acres 
under cultivation. It may be of interest to state that the piece- 
work rate of wages paid for the main drains of the Moss was from 
1}d. to 14d. per cubic yard, at which rate men earned from 3s. to 
3s. 6d. per day. ; 

‘* During the controversy between Stannard and Stephenson it 
seems there was great difficulty in convincing Stephenson that the 
raft system was the best, as Stephenson always insisted that if they 
put spoil enough on the Moss it would find a bottom; but although 
it did no doubt sometimes reach the bottom it did not stay there. 
But after many anxious discussions Stephenson said to Stannard, 
‘Have your own way.’ The contractor replied, ‘ Yes, I will; but I 
want some money.’ Stephenson then said, ‘The directors have 
none; but I have £400 in one of the Liverpool banks of my own, 
and I will lend it to you.’ He got the money, and, with a fresh 
supply of wagons obtained from Manchester and the weft and warp 
of the trees of Botany Bay Wood, he became successful in obtaining 
a foundation. 

“The history of Botany Bay Wood is of some interest, for here 
the first attempt to make a canal was made by Francis Egerton, 
the third Duke of Bridgwater. The wood is on the south-west side 
of Worsley Hall, that is to say, between Chat Moss and Worsley. 











CHAT MO3S HORSE PATTEN. 


In the reign of George II., in the year 1758, an Act of Parliament 
was obtained to make a canal from Salford to Worsley, and thence 
to Hollins Ferry on the river Irwell. After a short length was 
made it was found not only that it would not hold water, but that 
it was impossible to get to the river in that direction, as Chat Moss 
was in the way. This short length drained the surrounding land 
and brought it under cultivation. Trees were planted, and Botany 
Bay Wood is the result. Francis Egerton, the third Duke of 
Bridgwater, did not follow the lines of his predecessor. The Sal- 
ford Canal sch was abandoned, but by means of the Barton 
Aqueduct, constructed by Brindley, be crossed the river and made 
his canal to Manchester; thus the mistake of the first Duke of 
Bridgwater contributed to the success of George Stephenson 
three-quarters of a century after. It will be remembered that I 
read a paper some short time since to this Society, in which I 
stated that at Worsley Canal yard Fulton’s first steamboat was 
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built, and worked on the ‘‘ Duke cut” or canal in 1798, before he 
went to continue his experiments on the Hudson River in America. 

‘A few days ago I saw in the office of my friend, Mr. Lamb, 
what appeared to me to be a snow shoe, and on making inquiries I 
discovered it had been sent to him by Mr. Stannard’s son—Mr. 
Robert Stannard, This is mentioned in Smiles’s ‘‘ Life of Stephen- 
son,” where it is said Mr. Roscoe adopted the expedient of fitting 
his plough herses with flat wooden soles or pattens, to enable them 
to walk upon the moss land, which had to be brought into cultiva- 
tion, These pattens were fitted on by means of a screw which met 
in front of the foot ; thus with the increased base the horses were 
enabled, when fitted with these pattens, to walk about the Moss. 
These pattens are still used on the farms at the Moss. This 
patten was introduced by Stannard. He also designed im- 
provements in carts and wagons especially for the Moss work, 
with wheels 10in. wide ; he was the first to grow swede turnips 
on Chat Moss in the year 1817, and exhibited samples at War- 
rington Market dinner in that year. In 1816 he placed one bhun- 
dred Southdown sheep on the Moss, obtained from Norfolk. 


That triangular plot of land whose corners are Barton, Worsley, | 
and Chat Moss, is, tothe engineer, a perpetual text-book. Accom- | 


pany me in imagination to Botany Bay Wood, and with our backs 
to Worsley Hall, let us look to the left, and there we see Nasmyth’s 
works, the birthplace of the steam hammer. Right in front is the 
Bridgwater Canal and Brindley’s Aqueduct, at one time considered 
a wonderful triumph of the genius of an unlettered man. We also 
see one of the first railways ever made—the Manchester and Liver- 
pool old line. ‘There is also in sight another great work, the 
destinies of which are presided over by another Egerton, the Lord 
of Tatton, for in the far distance are the great steam navvies and 
a portion of the fifteen thousand men who are engaged in making 
the Manchester Ship Canal, using many huge tools, some of which 
dig and deposit in trucks a cubic yard of earth every four seconds, 
On the right are the smiling farms and market gardens at Chat 


Moss, created upon what was in the ancient days a pestilential | 


swamp, brought under subjection by Roscoe.” 


THE WEST AUSTRALIAN LAND 


PIER AT ALBANY. 


Tue pier illustrated by the above engraving has been con- 
structed by the West Australian Land Company for the use of 
the Great Southern Railway, at the important seaport town of 
Albany, Western Australia. The terminus of the Great Southern 
Railway will be at Albany, and the line has been continued 
along the foreshore to the pier. The jetty is 22ft. wide, and is 
curved to a radius of 9 chains, or 594ft., fora distance of 465ft.; 
then it runs out in a straight line in a direction of about one 
point west of due south for a further length of 510ft. The 
whole of this inner end consists of sixty-five tiers of three piles 
each, with timber wallings and bracings to form a rigid struc- 
ture. At both sides of the south end of the narrow portion is 
a piatform with steps for the convenience of boats, and from 
this are broad step ladders leading up to the deck cf the main 
jetty. The broad portion of the jetty is 675ft. in length and 
42ft. wide, and is supported by forty-six tiers of five piles each, 
spaced 15ft. apart. Near the steps there is only about 13ft. of 
water, but it rapidly deepens in a length of 225ft. to 30ft., and 
in the remaining 450ft. there is about 35ft. of water at the 
deepest part, and 31ft. at the outer end at dead low water. In 
this portion of the jetty some of the piles are very long, being 
70ft. in length, and are driven from 15ft. to 18ft. into the 
ground, so as to get as much rigidity as possible to resist a 
lateral strain. In addition to the walings or bracings as before 
described, there are diagonal or strut piles all along the deep 
portion, Fender piles are driven on both sides opposite each 
tier, and eight of these are carried about 3ft. above the deck 
level to act as bollards, The superstructure is made of rolled 
joists 15ft. by 14in. by 6in. by Jin., and upon these are fixed 
timber joists 9in. by 6in. spaced 2ft. Gin. apart, centre to centre; 
and over all comes a deck made of karri planks 9in. by 3in. 
renee longitudinally, and secured to the joists by iron spike 
nails, 

To give an idea of the magnitude of this structure, it may 
be mentioned that there are 565 karri piles, ranging from 23ft. 


COMPANY'S 


to 18ft. in the ground, and they are tarred and charred from 
1ft. below the ground line to 1ft. above high-water mark. This | 
is supposed to be the best preventative against the attacks of the | 


teredo navalis, There are about 27,400 lineal feet of piles in 
all. The total amount of sawn timber consumed is about 
23,000 cubic feet, and of 3ir. deck planking there is a total sur- 
face of 48,550 square feet. Besides timber, there is the iron- 
work, which the Land Company obtained from England. There 
are 420 rolled joists, which, with the necessary bolts and fish- 
plates, weigh about 160 tons. The girders or joists are stiffened 
with 182 angle iron bracings weighing about 114 tons. There 
are about 25 tons of iron bolts and straps, and about 2$ tons of 
spike nails, all of which are used for fastening the various parts 
together. On the deck of the inner end are laid two lines of 
rails, and on the broad portion of the pier there are four lines 
with switches, points, and crossings conveniently arranged for 
traffic. In all, there are 1684 lineal yards of permanent way 
laid, weighing about 70 tons. The total length of the jetty 
from the bank to the outer end is twenty-five chains, or 1650 
lineal feet, which is exactly five-sixteenths of a mile. The 
work has naturally been costly, and when the mooring buoys 
and other appliances necessary for the outfit have been supplied, 
the total cost will, the Australian Advertiser states, probably not 
be less than £26,000. 

The jetty was designed in the first instance by the late Mr. 
William Rogers, and since his death Mr. Frederic Stafford, who 
succeeded to the post of chief engineer, has worked out all the 
remaining details. Mr. 8S. S. Young, the managing director of 
the W.A. Land Company, has taken an active interest in the 
work of construction throughout. Mr. G. P. Marten, to whom 
we are indebted for the photograph from which our engraving 
was made, was the resident engineer during construction, and 
the contractors were Messrs. Baillie, Davies, and Wishart, of 
Adelaide and Melbourne. The timber was almost entirely 
supplied by Mr. M. C. Davies, of Hamelin, near Cape Leeuwin, 
aud there were seven shiploads in all. 


It is the best quality | 


karri — eucalyptus diversicolor—a very strong, heavy, and | 


durable wood. This is probably the first large marine structure 
in which karri has been solely used, and it is to be hoped that 
it will prove as durable as jarrah, or stringy bark, or sugar gum, 
or any of the better known varieties of the eucalyptus family. 
Although this jetty is not quite as long as some that have been 
built, it runs out into far deeper water than any other in the 
Australian colonies. 








PRIVATE BILLS IN PARLIAMENT. 





ANOTHER inter-metropolitan railway scheme, viz., the North 
and East London Junction Railway Bill, may be briefly disposed 
of. Its purpose was to provide communication between the 
North London and East London systems, and great results were 
anticipated from it; but it has been abandoned, for this year at 
all events. 

Two other important measures, which have already been 
dropped, may be mentioned now. One is the North-West 
Central Railway Bill, which promised to become one of the 
most important Bills of next session, the construction of no 
fewer than sixteen different sections of railway being contem- 
| plated. The main line was intended to have commenced at 
| Penwortham by a junction with the West Lancashire Railway, 


passing from thence to a junction with the Halifax, Thornton, | pose was the object of the paper. 


and Keighley branch of the Great Northern Railway at Bingley, 
| in the West Riding of Yorkshire. Junction railways were also 


j and running powers of a far-reaching character were also 
| proposed over the Lancashire and Yorkshire Railway and its 
| branches as far as Preston, Whalley, and Nelson stations; 
| over the Midland Railway branches as far as Foulridge and 
| Keighley stations; and over the Great Northern Railway as 
far as Cullingworth station. 

The second of these Bills thus early abandoned is the Mid- 
land and Lincolnshire Coast Railway Bill. 


This would probably | 











with the Midland Railway near Peterborough, and thence pass 
into Lincolnshire, and so on through a considerable number 
of inhabited places to the east coast. 

The London, Brighton, and South Coast Railway Company 
promotes no Bill this year, but the South-Eastern Company has 
a Bill for enlarging its railway in several directions, and for 
the construction of docks and works on the Medway. The 
first part of the scheme involves the purchase of further land 
and buildings in Buckingham-street and Villiers-street, Charing- 
cross, in Lambeth, and in various parts of Kent adjoining their 
existing system ; the second part empowers the company to make 
docks, piers, &c., at Port Victoria, and for that purpose, among 
other works, to remove a portion of the foreshore of the 
Medway. 

The northern companies, as usual, are by far the most enter- 
prising in regard to new undertakings. The Great Northern 
Company leads the way this year, separately and jointly with 
other companies. In its separate Bill it proposes, besides 
some extensions near London. to carry out developments in 
Derbyshire, Lincolnshire, and Yorkshire. In the latter county, 
for example, it seeks powers to construct new lines or make 
deviations as the case may be at Black Carr, at Lofthouse, at 


| Beeston and Batley, at Leeds and at Halifax; and to execute 


widenings and other improvements at Holmforth, Ardsley and 
Wortley, Stanningley, Pudsey and other places. For these 
purposes extensive acquisitions of land and other property 
will be essential. The Great Eastern and Great Northern and 
Northern Lines Junction Railway Bill proposes first to incor- 
porate these several interests as one company and then to 
make a line from Misson in Nottingham, by a junction with 
the Great Northern and Great Eastern Joint Railway, to 
Snaith in Yorkshire by a junction with the main line of the 
Hull and Barnsley and West Riding Junction Railway. Th’‘s 
line will run over the Lancashire and Yorkshire—Knottingley 
and Goole—Railway, and thus and by considerable running 
powers, extensive new connections will be established through- 
out portions of Nottingham, Lincolnshire and Yorkshire. 

The Great Northern Bill is among those which have already 
been passed as having complied with the Standing Orders. 








PaNnaMA CANAL.—Speaking at the shareholders’ meeting on 
Saturday last, M. de Lesseps said that in order to gain time it bad 
been decided to form a lock canal, through which 7,500,000 tons 
could pass annually. It was now proposed to dispense with the two 
upper locks, and thus open a freer passage to navigation. The 
amount of capital would be 450,000,000f., not including interest at 
5 per cent. The report drawn up by the engineer-in-chief would 
be checked by a commission of engineers, who would proceed to 
Panama. He would also go there to give what assistance he could. 


INSTITUTION OF CIVIL ENGINEERS.—The association of Birming- 
ham students of this Institution held a meeting at the Colonnade 
Hotel, Birmingham, last Thursday. A paper was read by Mr. 
Lawrence Gibbs, Stud. Inst. C.E., upon ‘‘ Pumping Machinery in 
the Fenland.” The Fenland, it appears, is a district of level land 
lying in the counties of Lincoln, Northampton, Cambridge, Hunt- 
ingdon, Norfolk, and Suffolk, and draining into the Wash through 
the rivers Witham, Welland, Nene, and Ouse, it comprises about 
800,000 acres, almost the whole of which, being below the level of 


| high-water of spring tides, is protected from the sea by banks, 


while an area of about 396,000 acres lies at so lowa level as to have 
recourse to pumping machinery for the discharge of its rainfall 
water. To give a description of the machinery used for this pur- 
Windmills, it appears, were 


| formerly largely used for drainage, there being at one time as 


eee | s 500 in the Fenland. 
| contemplated with practically all the railways in the district, | oi i cs cy Mew cag 


These are now reduced to about 
fifty, steam power being used in all the larger districts. The steam 
engines drive either centrifugal pumps or scoop-wheels ; the latter 
are somewhat similar to undershot water-wheels turned round in 
the opposite direction, and pushing the water up the race instead 
of being rotated by the passage of the water down it. Descrip- 
tions of most of the principal pumping stations were given. One 
of the largest engines is on the bank of the Hundred-foot river, 
near Ely; it drives a scoop-wheel of 50ft. diameter and 3ft. 4in. 
wide, capable of lifting upwards of 170 tons per minute to a height 
of 14ft. This wheel was constructed, and the engine driving it 


up to 70ft. in length, and not less than 14in, diameter at the 
pint, and some are as much as 2ft. in diameter at the head. 
As each of these piles represents a separate tree, quite a small 
forest must have been cleared to provide timber to build this 
| jetty. The piles have been driven to depths varying from 10ft. 


| have proved the largest scheme before Parliament during the 
session. It proposed to construct over sixty miles of new rail- | 
| way and to take running powers over the London and North- 
Western, the Midland, and the Great Northern Railways. The 
| new system was to commence in Leicestershire by a junction 


overhauled, by Messrs. Watt and Co., of the Soho Works, in 1881. 
Centrifugal pumps are now being generally adopted, and descrip- 
| tions were given of several stations at which they are used. The 
| paper was illustrated by drawings of engines and maps of the dis- 
| trict dealt with. Mr. G. Hunt, M, Inst. C.E., occupied the chair. 
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TERRY, COURT, AND GARRICK THEATRES. 
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STRUCTURAL IRONWORK IN THEATRES. 


in London by Mr. Walter Emden, architect, and Messrs. 
M. T. Shaw and Co., contractors for the ironwork, in the 
Strand, Sloane-square, and Charing Cross-road respectively, 
are distinguished by the arrangements for economising the 
space allotted to the auditorium. The ground upon which 
the auditorium is built is limited for obvious reasons, and 
the height of the uppermost seat is limited by the dis- 
tance from the stage and a certain angle of sight, which 
should not be exceeded. The pit is slightly inclined, and 
extends considerably further back than the balconies; it 
is therefore a main condition that between the floor of 
each circle and the ceiling beneath it the structure, which 
invariably consists of an iron framework enclosed in con- 
crete, no space should be wasted. In Terry’s Theatre this 
structure occupied a space of 44in., and in the Court and 





| Garrick Theatres only one of 4in., viz., the iron framing 
mae 2}in. and the concrete 1fin., the average thickness of the 
Tue Terry, Court, and Garrick Theatres recently built | upper concrete layer being about 3in. Thus the floor of 


the first balcony step has a uniform thickness over a 
length of 36ft. and a width of about 3ft. The parapet in 
front does not form an essential part of the structure. A 
longitudinal section is shown in Fig. 1; see also Fig. 4. 
Another important point in these theatres is, that there 
| should be as few columns as possible between the spec- 
tators and the stage. Iu the Court Theatre such columns 
| have been omitted altogether, and the whole circular 
| structure carries itself free between the stringers, which 
are 31ft. 3in. apart. It does so by the reciprocal aid 
| afforded by the riser part and the tread part of the circular 
| steps. Figs. 2and 3 are section and plan of the dress 
| circle of the Court Theatre, and Fig. 4 is an enlargement 
of the first step. SS are the stringers, z.c., plate girders, 
_ supported by columns CC. The circular structure may 








| be regarded as consisting of three parts, the first on the 
left of the line wv, the second between «2 and yy, and 
the third between y y and the wall. Each of these 
parts would support itself independently, although 
more metal would then be required. The _prin- 
ciples of stability of the two lower parts have already 
been explained in the case of Terry’s Theatre—see 
vol. Ixiv., page 257--and the upper part extending to 
the wall resembles in principle of construction so closely 





| the more complicated structure of the roof over the 


| Garrick Theatre, that the explanation of the latter given 
below will include that of the former. It may, however, 
be mentioned that, if this upper part of the balcony struc- 
ture were suspended by chains at points A, B, C, D, D?, 
C1, B!, Al, the stringers and the back wall might be 
removed without interfering with its capability to carry 





the load. The horizontal top and bottom plates might 
even be cut at points 0, c, d, d4, cl, b1, and hinges intro- 
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duced at these points. The equilibrium of the structure 
would, however, then be an unstable one, and it would be 
necessary to make one of the plates continuous in order to 
make the equilibrium stable. In this case the reaction at 
A and Al—Fig. 3—and the sum of the reactions at points 
B to B! are determined for any symmetrically-placed 
load, whether the plates be hinged or not; and each reac- 
tion is determined if one of them is hinged. 

The reactions are also determinable in the case of the 
roof over the Garrick Theatre if one of the flanges of the 
circular girder is assumed to be hinged, but as the ends 
of the radial girders do not lie in a straight line the way 
to determine the reactions is more complicated. The struc- 
ture is illustrated in Figs. 5 and 6; SS are stringers 
27ft. 8in. apart, on each side of which is a flat inclined 
roof 12ft. wide, which does not come into the present 
consideration. The almost semicircular girder supports 
on one side a portion of a cupola of 27ft. Sin. diameter, 
and on the other a portion of a roof, the shape of which 
is best seen by referring to Fig. 8. There are radial 
girders in this portion as well as radial ribs in the cupola, 
and of the former some rest on the wall at the back and 
some on the stringers, where also the ends of the semi- 
circular girder are suspended, viz. at points A A}. 
This suspension is of a nature that no horizontal bending 
moments can exist in the flanges of the girder at these 
points ; such a moment could therefore only begin at the 
next point b, where the short radial girder terminating at 
B is fixed to both flanges of the girder. In the same way 
the other radial girders terminating atC, D, E, &c., are fixed 
to both flanges at c,d,e, &c. If the radial girders are free 
to move horizontally on B, C, D, &c., which is at least the 
condition of most of them before the concrete is filled in, 
and if the bottom flange of the circular girder is assumed 
to be hinged, the line of tension in the latter is the 
polygon drawn through the hinges, and the line of pres- 
sure inthe rigid top flange is a similar polygon, because 
the radial pressures and tensions must be identical, and 
the horizontal reactions to the tensile and compressive 
forces in the flanges must be equal at A or A?, which 
points are free to move horizontally. 

Under these circumstances the structure would there- 
fore be statically determined. The fact that the bottom 
flange of the circular girder is not hinged, introduces a 
degree of uncertainty to the distribution of stresses in 
the structure. If, for example, one of the radial girders 
were removed, or if its end support gave way, the form 
of the polygon of tension nto gre altered so as to cor- 
cumatie the altered loads, the new polygon not coinciding 
with the neutral fibre of the flange would set up bending 
stresses; but, unless very great changes in the position of 
the radial girders take place, these bending stresses will 
be very small and the calculation of stresses will be 
sufficiently accurate assuming that the bottom flange is 
hinged at b, c,d, &c. The relative positions of these points, 
then, determine the reactions at B, C, D,&c. Considering, 
for example, point f—Fig. 7—it will be seen that the 
forces in the three members meeting there horizontally 
must be in equilibrium, and that, if one of the forces is 
known, the other two are determined by the parallelogram 
of forces. If the vertical moment in the circular girder 


on the left of, but close to f, is M,, and therefore “ 
the force in e f at f, the force in F f, bisecting the angle 


ef g will be = = 3 , and the force in g f equal to that in 
5 





ef. of is part of a couple whose moment is 24 On 


the other hand, naming the reaction at F also F, and re- 
ferring to the diagram, Fig. 6, we find: 


5's 


In the same manner we find: 


| M, =H x 180 - 40 x 106 
52 


- M, = F x 1860 - 40 x 10 


| M,=G x 1815 - 40 x 107 
52 








1 M, = E x 111 - 20 x 5°55 I 
52 

| My =D x 57 — 075 x 2°85 

52 

| M, =C x 275 - 0-45 x 1375 

5:2 

1 or 

9°95 M, = Bx 1°15 ] 


Naming L, the load and §, the shearing force in the 

circular girder at e, we have 
M,= M, + (8. - Le)ef 

where ef = 2°75ft., L, = 1°5 + 2°0 — E—see Fig. 6— 
and 8, = 8S — La; Se =S. -— L.; 8S. =S& — Is, and 
S, = A, therefore 

M,;=M.+(A - ly, - L. - ln — L,) 2°75 

M, = Mg + (A - Ll, — L, - La) 2°75 
and so forth, 

This shows that the moments M,, Mc, &c., are ob- 
tained in the same way as if the girder were straight 
instead of curved. It is, however, necessary to determine 
the loads as already indicated, viz. :— 

L, = 15-B; L. =1'5 + 0°45-C; La = 15 + 0°75-D; 
Le = 15+20-E; Lxy=15+4+40-F; L, =15+40-G 
I, = 15+40-H. 

Considering then that the moments are also given by 

equations (I) we can write as follows :— 


oM@meBbe~G74 . 6.55020 s @ 
—1430 C + 3219 = - 545A - 2°76 B+ 4125 . (2) 
—2964D + 11118 = ~ 820 A - 5°50 B - 2°75C 
2 . hare A ee 
~57°72 E + 57°72 = - 1095 A - 825B — 5°50 C 


—-275 D+29987 1.1.5.1... 





— 96°73 F + 207948 = — 13°70 A — 11°00 B- 8:25 C 
-5'50 D — 2°75 E + 54588 a <6 ip ge 
—94°38G + 222°716 = — 16°45 A - 13°75 B- 11:00C 
- 825D -550E-275F + 95014 . . (6) 
— 93°60 H + 220°896 = — 19°20 A - 16°50 B — 13°75 C 
—11:00 D - 8:25 E—5'50 F—2°75 G+150564 (7) 
and 
A+B+C+D+E+F+G+}H= 2295 . . (8) 
_ From these equations we obtain the reactions in tons, 
viz.:— 

A = 62791 ; B = 1°4894; C = 2°6159 ; D = 2°1724; 
E = 2:2492 ; F = 3:0550; G = 33794; H = 3°4187; 
and by putting these values into equations I, we find the 
moments in the circular girder in foot-tons, as follows :— 
M, = 1695; M. = 3419; Mg = 53:27; M. = 72°10; 
My, = 87°53; M, = 96°23; M, = 9909. 

The sectional area of the bottom flange of the circular 
girder is 89 square inches, and that of the top flange 
10°2 square inches, Taking the effective depth at 2°3ft., 


oe . 99°09 : 3 
the strain in the bottom flange is = 4°84 tons; 
23 x 89 
: 99°09 
and in the top flange, 7. 422 tons. The ten- 


sion in the top flange, due to the horizontal thrust of the 
cupola, is about 1*1 ton per square inch, and reduces the 
compression to 3°12 tons. 

The greatest moment in the radial girders is dar 
= 19°04 foot-tons; their depth is 1*5ft.,-and the sectional 
area of the flanges 3°55 square inches. This givesastrain 


19°04 i : a 
iSx3B5 =3°'57 tons per square inch. The superficial 
area of the portion of the roof here considered is about 


400 square feet. The assumed load according to equation 
(8) is 22°95 tons = 51,408 lb., or 128°51b. per foot sup. 
Allowing a strain of 5 tons per square inch instead of 4°84 
tons, a load of 132°8 lb. may accordingly be assumed. The 
weight of the ironwork is about 161b., and of concrete 
901b.: this leaves a margin for accidental loads of 26°8 lb. 
The assumption, moreover, that the radial girders are 
free to move and to turn on their supports B, C, D, &c., is 
not quite correct, and has only been made as it seemed 
advisable to take the most unfavourable view of a novel 
structure. The short girders B b and Cc especially will 
have a moment at B and C, the effect of which is a consi- 
derable reduction of the figures resulting from the calcula- 
tion. Max Am Enpe. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION. 
29th January, 1888. 
(Before LoRD COLERIDGE and Mr, Justice HAwkINs.) 
KAY tv, BRIGGS, 

THIs was a case under the Employers’ Liability Act from the 
County Court of Bradford. The plaintiff, employed in a brick- 
works of the defendant’s, had Jost some of his fingers through an 
accident under these circumstances :—The plaintiff was employed 
at a brick-making machine, the plates of which, used to compress 
the bricks, required from time to time to be cleaned, and he was 
furnished with a scraper for the purpose. On the occasion in 
question, he said, he dg his hand in, first using the apparatus to 
stop the machine, and, the apparatus not working so as to stop it, 
the plate fell upon his hand and crushed it, thus causing the loss of 
several of his fingers, for which he sued his employer. The County 
Court Judge left the case to the jury, who found for the plaintitf 
—damages, £78. The judge who, it was said, had summed u 
rather in favour of the defendant, was asked to grant a new trial, 
on the ground that the verdict was against the evidence ; but he 
said it would be of no use, as any other jury would give the same 
verdict, and he advised the defendant to bring the case before this 
Court, 

Mr. FULLARTON, on the part of the defendant, now moved to set 
aside the verdict on the ground of the absence of evidence of negli- 
gence, in addition to which he urged that there was ample evidence 
of contributory negligence on the part of the plaintiff himself in 
putting his hand in instead of using the scraper. 

Mr. JOSEPH WALTON, for the plaintiff, urged that there was 
evidence of some defect in the machine, as shown by its going on 
to work though the stopping apparatus was used. The plaintiff 
had sworn that he had used the stopping apparatus before he had 
put his hand in, and yet the machine went on working, which 
showed that it was defective. It would not, he said, ‘‘stop right,” 
and the plate came down without warning. That showed a defect 
in the machine, and as to contributory negligence, there was none, 
if the machine had worked properly. [Lord COLERIDGE: Is it 

ible for a machine ‘‘ out of gear” to set to work again?] If it 
is defective or imperfect, certainly it is possible. The case for the 
plaintiff was that it was out of order, and that was a question for 
the jury. 

Mr. FuLtarton, in reply, said that if once the machine was 
* put out of gear” it was physically a that it should go 
= again; yet the jury had chosen to believe this utter impossi- 

ility. 

Their Lordships conferred, and then 

Lord CoLEBIDGE said the verdict was certainly against the whole 
weight of the evidence in the case ; but on that ground alone the 
Court could not interfere. It was, however, for the Court to say 
whether there was any evidence of negligence. Whenever there 
was an accident there might have been negligence; but the burden 
lay upon the plaintiff of giving evidence of it, and to show negli- 
gence in the employer who caused the injury. In this case he 
regretted that the evidence of contributory negligence had not 
been submitted to the jury, as there was ample evidence of it. 
The question, however, was whether there was reasonable evidence 
of negligence of the defendant’s causing the accident. He thought 
there was none. No evidence was given of any actual defect in 
the machine, though it was suggested that it had done what it 
could not have done if it had been in good order. The Act would 
be most mischievous if employers were not protected in cases 
where there was no neglect on their part. In this case the proof 
given by the plaintiff showed that if the machine had been properly 
attended to the accident could not have happened. There was, 
however, no evidence of any negligence of the employer which 
led to the accident, and on that ground the verdict must be set 
aside, but without costs, 

Mr, Justice HAWKINS concurred. 





PACK v, HAYWARD, 


This also was a case under the Employers’ Liability Act from the 
County Court of Middlesex, The case was this. The defendant, 





a contractor, was making a trench 14ft. deep, and the plaintiff, a 
labourer, was employed as a ‘‘ timber man” at the bottom—that 
is, the man who received pieces of timber lowered to him by 
another man at the top, by means of a rope--a hempen rope— 
which, it was suggested, ought to have been a wire or chain rope. 
Two pieces of timber were being lowered, when both slipped through 
the fold of the rope and fell upon the plaintiff's head, and struck 
it severely, so that he was partly stunned. He was just able to 
scramble to the top, where he sat for a few moments with his legs 
over the trench, and he soon fell down into the trench and was 
more hurt. The morning was wet and the ropes were slippery, 
and this, it was said, increased the danger. The evidence was that 
wire or chain ropes were often used ; but, on the other hand, that 
the timber might have — through chain or wire rope; but 
that the latter sort of rope clipped closer and was much safer. The 
case for the plaintiff was that this safer sort of rope should have 
been used. The case went to the jury, who viewed the timber and 
the — and found for the plaintiff damages £200, which was 
more than the amount claimed, and the learned Judge increased 
the claim from £150 to £200 in order to allow of the larger sum 
being recovered. 

Mr. Ruecc, for the defendant, argued that there was no evidence 
of negligence in the mere use of a hempen rope—though others 
might be safer. 

Mr. Bray, for the plaintiff, urged that there was evidence that 
hempen ropes were not so safe as wire or chain ropes, and the 
latter therefore. being safer, ought to have been used. [Lord 
CoLERIDGE.—Certainly not ; or on the same principle steel ropes 
ought to be used as being safer still.] The jury, who saw the ro 
and the pieces of timber, were of opinion that the use of the 
hempen rope was negligence ; and the question was for them. 

The learned Judges conferred, and then 

Lord CoLERIDGE said of all the cases which had come before him 
this was the very worst. The jury seemed to have gone wild in 
their verdict, and it implied a determination to find a verdict 
against the employer ; and it was impossible not to be struck with 
the cruel hardship which was being occasioned to employers under 
this Act. Here was a case in which timber was being let down 
in the usual way, by means of a rope. It was the usual and 
ordinary way of lowering timber. In the particular case, 
the timber slipped and fell. It was said that a chain would 
have been safer, and that therefore, it ought to have been 

That is, that an employer ought to be liable 
who did not use the safest machinery. The jury found that the 
accident was caused by the use of a hempen rope, and not by any 
negligence in the way of fastening it, so that their verdict was 
based on the use of the rope. That was the ground of their 
verdict for the plaintiff, and there was not the shadow of evidence 
to justify it. There had been an utter miscarriage of justice, and 
it was useless to send the case to trial again before a jury. He 
was clearly of opinion therefore that the judgment must be entered 
for the defendant. 

Mr. Justice HAWKINS concurred, and said he failed to see any 
evidence of negligence in the employer or his foreman. 

Mr. Bray asked for leave to appeal. 

Lord CoLERIDGE. —Certainly not. 

Mr. Bray urged that it had often happened that the Court of 
Appeal had taken a different view of the facts, and the amount 
here at stake was £200. 

Lord CoOLERIDGE.—I think that of all the cases I have heard this 
is the worst. 

Leave to appeal refused ; judgment for the defendant. 





ELECTRICAL PROPULSION OF STREET 
VEHICLES. 


AN electrical omnibus is now running in London which has been 
made by Mr. Radcliffe Ward, for the Ward Electrical Car Company. 
Electricity can now be generated at a definite cost, accumulators 
can, it is said, be guaranteed to perform a definite amount: of 
work for a minimum period under the conditions of road traffic. 
If these things are so, then it would appear that there remains 
nothing but some practical experience as the thing necessary to 
commercial success of the application of electricity to a good deal 
of the haulage work in streets. The wide range of power neces- 
sary for the streets of Bath, for instance, or Newcastle, will pro- 
bably long leave a wide field for horse-power. It is important 
that it should be generally known that the position of electrical 
vehicles, from a legal point of view, is not the same as that of 
traction engines or even steam tramway engines. Until quite 
recently no Act of Parliament has ever been passed contemplating 
the use of electrically propelled vehicles for omnibuses, parcel van- 
work, &c. The Highways Acts refer to locomotives—traction 
engines, steam rollers, and agricultural locomotives and some other 
mechanically propelled vehicles. Last year, however, an Act of 
Parliament was passed which defined the licences for electrical 
vehicles, and the omnibus to which we refer is the first one which 
has ever been licensed by the Board of Trade under the new Act. 

There is no doubt, however, that it is in the true interests of all 
concerned in electrically propelled vehicles that they should be 
put under some proper control. That is, that some recognised 
authority should be able to insist that the vehicles should be 
properly equipped with the necessary appliances to render them 
safe and under proper control for street traffic, letting alone the 
fact that such an equipment will be necessary from a commercial 
point of view. There seems little doubt that the Board of Trade 
will be the authority which will almost naturally take the control 
of the matter. 

Estimates show a very considerable saving due to the use of 
electricity for omnibuses, and the Ward Electrical Car Company 
at the present moment are discussing the question of electrically 
propelled vehicles of various kinds on a large scale, as, however 
great the economy may be for omnibuses, it must be very much 
greater for vehicles such as goods and parcels vans, which stand 
about such a large proportion of the time they are out. The same 
is supposed to apply to cabs. The omnibus which is now at work 
is equipped with E.P.S. traction cells which supply two Gramme 
motors, which drive the road wheels by means of steel chains, 








LIVERPOOL ENGINEERING SocteTy.—The sixth meeting of the 
present session of the Liverpool Engineering Society was held at 
the Royal Institution, Colquitt-street, on January 23rd, Mr. John 
J. Potts, Assoc. M. Inst. C.E., vice-president, in the chair, when a 
yor was read by Mr. H. West, M. Inst. C.E., on ‘Steel in the 

ands of the Naval Architect.” He commenced his paper by 
explaining the different processes of making steel, by cementation 
and by the B and Si Martin process, showing fully 
the peculiarities of each quality of the material, and the purposes 
for which each is used. He then described at length the various 
tests of the material required by the different authorities— 
Lloyd’s, the Board of Trade, the Admiralty, and various under- 
writers. This portion of the paper was fully illustrated by 
diagrams which showed clearly the remarkable contrast between 
the properties of iron and steel, the behaviour of the latter being 
o—— with the pliability of leather, some of the samples of 
steel being shown twisted in a remarkable manner. He then dis- 
cussed the application of steel to shipouilding, explaining the 
different strains produced in a vessel under varying conditions of 
loading, being in a heavy sea or in an empty dock, and gave a 
number of formule for calculating the various strains, compari 
and criticising the formule of different authorities, and concluded 
with a résumé of these opinions, and the conclusions he had arrived 
at from his own experience, and the rules he adopted in prac: 
tice. The discussion on the subject of the paper was adjourned 
till next meeting. 
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BOGIE PASSENGER ENGINE ON THE ITALIAN | 
MEDITERRANEAN RAILWAY. 





Contrnuine the series of locomotives! now running on the 
Rete Mediterraneo, Italy, we this week illustrate a four-coupled | 
passenger engine with four-wheel bogie, an outside view being 
given above, and longitudinal sections, on page 96. Six 
hand holes in the upper part of the fire-box shell, which is 
flat-roofed, as on the Belgian State Railways, permit of inspect- 
ing and cleansing the vertical and horizontal stays ; and a pipe 
from the same region to the dome takes the steam off, dry 
in spite of jolting, from the hottest part of the fire-box shell. 
The outside cylinders are 43 cm. = 17in. in diameter by 56 cm. 
= 1ft.10in. stroke ; and the driving wheels are 1 m.82 = 5ft.11}in. 
in diameter on the tread. Not only is the valve gear—Gooch’s— 
outside the cylinders, but the valve spindle is not parallel with 
the piston-rod, and there is screw reversing gear. The area of 
the blast pipe orifice may be regulated by a valve, and an ash- 
trap is provided underneath. The following are the leading 
dimensions and particulars : — 
Boiler pressure 


eo. 00 ee 10 atmospheres = 150 Ib. per sq. in. 
Internal diameter of boiler a0 es 


1°26 metre = 


4ft. 2in. 





Water space .. 29 em. = 105 eu, ft. 
Steam space... .. .. «5 «. of « 286m, = S82 cu. ft. 
Height of fire-box at frontend .. ,. 155metre = 5ft. lin. 
Inside length of fire-box .. .. .. .. 2*l metres = 6ft. llin. 
Inside width of fire-box .. -« «+ 1°05metre = sft. Gin 
ee eee ee ee m = § 5 
Grate surface 2'15+q,.m. = 235 





Tube surface. . 


é se he Oe) Gee §6°45sq.m.= § 
Outside diameter of tubes (179) .. 


50 mm, 


Length of tubes between tube plates .. 3°5 metres = lift Gin. 
Diameter of cylinders .. .. .. 043 metre = I7in. 
Dees os we oe ae 0-56metre = ft, lin, 

Between centres of cylinders .. . 192metre = (ft din. 
Total weight light .. .. .. .. .. 37,700kg. = 387 tons 
Weight on drivers in running order .. 26,500kg. = 26 tons 
Normal tractive effort (speed of 60 km. 

= 87} miles perhour) .. .. .. 1%0kg = 2 tons 
Maximum tractive effort .. 3640 kg. = 3) tons, 








SWEDISH TRIAL OF SCHNEIDER'S STEEL 
ARMOUR. 


Tue Army and Navy Register of January 3rd gives an account 
of a trial of solid steel plates supplied by Schneider and Co. for 
the Swedish armour-clad Gota. The trial is valuable as furnish- 
ing a standard of comparison with our own steel-faced plates. 
The dimensions of plate and power of the attacking gun are not 
quite the same as those employed in any trial of ours, but their 
relative powers and the general approximation of the conditions 
certainly give it the value we indicate. The elements of the 
experiment are as follows. Three rounds were fired :— 


Plate Plain rectangular. 


Length .. . 6 5ft. 
Breadth .. .. 4°86ft. 
Thickness - 9°56in. 
Weight .. 12,676 6 1b, 

_ ae ae eee 6in. of 36 calibre. 
Projectile .. .. ; -. Hard cast iron. 
Weight of projectile .. . 99°21b, 

i. ee . Brown prismatic. 
Weight of charge 85°2 1b. 
Number of shots eo +t , Se) a 

gle 6a be, 3s 00 oe 


Mean velocity of projectile am 1838 foot seconds, 


Distance of plate from gun -. 188°7ft. 
Penetration, first shot -. 8°8in. 
Pp second shot . 8'4in. 
. third shot .. .. .. .. +. 86ir, 
Swelling at back of plate, first shot .. - Com 
” ” » second shot +. O°2in. 
°°” » third shot.. . O'8in. 


All the projectiles were broken, and the swelling at the back 
of the plate opposite each shot-mark is reported as so minute 
that the photograph does not show it. The cuts herewith show 
the behaviour of the plate. Figs. 1,2, and 3 show the plate 
after the first, second, and third rounds respectively. Fig. 4 
shows the back at the conclusion of the trial. 

The value of the results is very much less than would be the 
case if steel projectiles had been employed. Judging as far as 
is possible from the effect of the chilled shot, the total resisting 
power of the steel is by no means greater—but rather less—-than 








4 See Tue Enoineer of 9th November, 1888, p. 896. 








ITALIAN MEDITERRANEAN RAILWAY. 








would be offered by very good steel-faced plates made in this coun- 
t The mass of the plate is rather harder and stiffer than our 
It may be observed that after the second 
blow a crack is developed, not from the second point of impact, 


st eel-faced plates, 
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chilled shot breaks, and with so imperfect a delivery of energy 
that it could not be expected to do more, if as much, as is shown 
in these cuts. We may point out finally that the weight of this 
plate is nearly 504 Ib. per cubic foot. Steel-faced armour 
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SCHNEIDER ARMOUR PLATES. 


but from the first, to the edge of the plate. Seeing that this 
crack does not run from the second shot, it appears probable 
that it was really initiated by the first shot from which it takes 
its origin—vide Fig. 8. It may be concluded also from Fig. 4 
that it is a through crack, the front and back cracks being 
exactly opposite to each other, remembering, of course, that 
the back must be reversed to fit it to the face. It seems almost 
superfluous to point this out, but it is necessary in this case, 
because in the Army and Navy Register the back is printed upside 
down, so as to show the crack on the apparent right side—on 
the same apparent side, in fact, as is shown in the front. 

This plate, then, is more than half broken in two. The best 
thing to be said for it is, the second and third blows did not 
actually complete the division. The velocity above may be that 
at the muzzle, but there would be little decrease in the 183°7ft. 
range, and we may give it the benefit of any doubt, and take it 
as the striking velocity. This givesa total striking energy of 
2261 foot-tons, and a power of perforation of 11°42in, of wrought 
iron, or about 9°14in. of steel-faced or steel armour. The actual 
plate was 9°56in. thick. A good forged steel shell might shage 
been expected to get its point well through ads tS 'Stzok, bits 





averages about 480 Ib. per cubic foot ; that is, the steel is 5 per 
cent. heavier in this instance. 








NAVAL ENGINEER APPOINTMENTS.—The following ———_ 
have been made at the Admiralty :—Robert S. G. Norgate, 
engineer, to the Redpole; Richard S. Hornsby, engineer, to the 
Redbreast, both to date January 24th ; and Josiah P. Thomas and 
Geo Aborn, chief engineers, to the Excellent, additional ; Wil- 
liam H. T. Bills, staff engineer, to the Orlando ; Thomas Hughes, 
staff engineer, to the Australia, both to date January 20th. 


ENGINEERS AND THE Lonpon County Councit.—Among the 
two or three hundred candidates for seats on the London County 
Council only seven were engineers. Of these four were elected, 
two were defeated, and one did not go to the poll. The four 
elected were Mr. W. Hunter, J.P., C.E., Bow and Bromley, at the 
head of the poll; Mr. Charles Horsley, C.E., East Islington, second ; 
Mr. John Burns, Battersea, first; and Mr. W. C. Parkinson, gas 
engineer, North Islington, tirst. The two rejected were Mr. J. 
Havard, C.E., Peckham, third s Mr. H. K. Stopes, West 
Southwark, fourth place. Mr. T. Horn, C.E., stood for West- 
minster, but did not proceed to the poll, 











98 


THE ENGINEER. 





Fes. 1, 1889, 














RAILWAY MATTERS. 


Messrs. Brown, MARSHALLS, AND Co. have received 
the First Award at the Melbourne Exhibition for carriage building 
for a first and second-class composite carriage. 


Tue Morecambe Tramways Company has _ invited 
tenders for the equipment and working of its line by electricity. 
This is the tirst invitation for a public tender for an electric tram- 
way in this country. 


AmeErIcAN people are much more patient than English 
people would be under certain sorts of annoyance. Their elevated 
railways distribute dust and steam in a very impartial manner on 
the people below, but it is only now and then, when fire and coals 
are heaped on their heads, dropped into their eyes, or down their 
backs inside their collars, that they kick. One man, offended in 
this way recently, sent in an account of £1200 for a new eye, and 
got it after some legal trouble. 


Tue Foreign Office issues an announcement that her 
Majesty’s Consul-General at Huvannah has sent home a translation 
of an article which appeared in the semi-official newspaper Diario 
de la Marina of that city, relating to the projected extension of the 
Western Railway of Cuba, for which the detailed conditions will 
soon be published and tenders received by the Spanish Government. 
Further particulars can be obtained by application, either personal 
or by letter, to the Commercial Department of the Foreign 
Office. 


Tue Chicago Railway viaducts, that were so vigorously 
started a year ago for the better protection of street crossings, 
seem to have come to a halt as far as new construction is concerned. 
The Illinois Supreme Court decided that abutting property 
holders could recover damages by reason of a change in street 
grades. The city acknowledged that it would have to satisfy the 
claims, but expected to get the money back from the railroad 
companies. But the American Engineering News says the railroad 
companies won’t pay, and the City Comptroller thinks there is no 
chance for a settlement for years to come. 


ALTHOUGH the South Australian Railway Commis- 
sioners have not had the full control of railway affairs very long 
in their hands, they certainly appear to be infusing a large amount 
of business-like activity into the department. Their report to the 
Government for the quarter ended September 30th shows that 
the approximate earnings of the railways for that period amounted 
to £237,000, while the working expenses amonted to £115,000, 
leaving a handsome profit balance of £122,000. The Colonies and 
Jndia remarks that it is no wonder that all the other Colonies are 
rashing forward to adopt the Railway Commissioner system. 


Tue temporary goods station which the Midland Rail- 
way recently erected in the centre of Birmingham has brought 
the company so much additional business, that the erection of a 
permanent station upon the extensive site secured is now to be 
proceeded with. The buildings upon a part of the ground have 
already been razed, and a number of additional sidings will be laid 
out upon it. By the time they have been provided the clearance 
of the remainder of the site will in all probability be well in hand. 
In the meanwhile, the plans of the permanent station are believed 
to be undergoing revision, and the company is understood to con- 
— a total expenditure of £150,000 in connection with 
them. 


At the recent meeting of the Metropolitan Railway 
Company the chairman read a letter from the Electric Traction 
Company respecting the progress of the electric locomotive for 
that company, saying ‘‘the difficulties which were spoken of in 
your last report, which principally concerned the working of the 
vacuum brake without the use of steam, though intractable for 
a considerable time, have now been overcome. The whole matter 
is in active progress, and has made considerable advance since the 
last report. The Electric Traction Company wish it to be ex- 
plained that an erroneous belief appears to be entertained that 
they propose to suggest traction by means of accumulators for 
ultimate use on the Metropolitan line. This is not the case. The 
use of accumulators is for a temporary service only, and is ren- 
dered ry by circumstances « ted with the traffic, which 
will disappear when electric traction is adopted on the Under- 
ground Railway.” 


A RAILWAY, to be styled the Bristol and Hereford and 
Northern Junction Railway, is projected for the purpose of open- 
ing out a direct route from the south and west of Eng'and, to the 
north, Scotland, &c., vid Bristol, the Severn Tunnel, this proposed 
line, and Hereford, to shorten the distance and time between the 
above districts, and to place the towns of Bristol, Monmouth, and 
Hereford in direct communication with each other. The new line, 
about thirty-two miles in length, would commence by a junction 
with the Great Western Railway at the Severn Tunnel Junction, 
and run through Llanfihangel, Caerwent, Shirenewton, Itton, 
Lianvihangel-Tor-y-Mynydd, Llanishen, Llangoven, Cwmcarvan, 
Wanastow, Monmouth, Welsh Newton, St. Weonard’s, Llanwarne, 
and Much Dewchurch, terminating by a junction with the Great 
Western Railway Station at Tram Inn Station. By the construc- 
tion of this line a saving of about eighteen miles in distance and 
forty-five minutes in time would be effected between Bristol and 
Hereford, and would place Bristol and Liverpool, and also Man- 
chester, four hours off each other. 





Tue independent railway connection so long sought for 
through the centre of Wales, between Liverpool and the rest of 
Lancashire and South Wales, seems on the eve of being accom- 
plished. The Manchester, Sheffield, and Lincolnshire Railway 
Company have entered into an agreement with the Wrexham, 
Mold, and Connah’s Quay Company to work the through traffic, 
and also, in conjunction with the last named company, to 
construct the Wirral line — Dee extension — thus completing 
the connection northwards, as well as eastwards, from the 
rich and as yet undeveloped parts of North Wales. 
The directors of the Manchester, Sheffield, and Lincoln- 
shire Railway Company are also parties to the Welsh Railways 
Union Bill, which has for its object the harmonious working of the 
Welsh system of railways under one management and directorate. 
The new route from north to south goes through some of the most 
beautiful of Welsh scenery—-the upper part of the Severn Valley 
and about fifty miles of the Wye; also through the Usk Valley, 
and landing finally in the South Wales basin, at either Swansea, 
Cardiff, or Newport. 


THE South Yorkshire Coalowners’ Association has de- 
cided to support the proposed new South Yorkshire Junction Rail- 
way, which is planned to leave the Manchester, Sheffield, and Lincoln- 
shire Railway east of Mexborough, joining the Hull and Barnsley 
line near Wrangbrook. The suggested line will shorten the route 
to Hull for many of the South Yorkshire collieries, and by means 
of another branch will improve the communication with the Great 
Eastern and Great Northern systems at Black Carr Junction, and 
lessen the distance traversed over the Manchester, Sheffield, and 
Lincolnshire Railway. Another extension will open up a new 
coalfield in the Mansfield direction. Over 200 workmen are 
now employed at the Chinley and Bedale end of the Dore 
and Chinley Railway. Four shafts have now been sunk at the 
Bedale end of the tunnel, one of which has been got to the level of 
the line—a depth of 150ft. Four engines are being used for boring 
and pumping purposes. Temporary buildings are being erected 
for the accomm dation of workmen, and others will have to be put 
up for the navvies, many of whom have already taken up lodyings 
at the farmhouses, and some are walking long distances to and from 
work. Large quantities of coal have been carted to the spot from 
Chapel-en-le-Frith in case of wintry weather setting in, 





NOTES AND MEMORANDA. 


Mr. Daniet Apamson has had reprinted his paper on 
‘* High-pressure Steam generally and its application to Quadruple 
Engines,” which he read before the Iron and Steel Institute. In 
the reprint Mr. Adamson described engines to work with 1 Ib. of 
coal per horse-power per hour. 


‘TuE natural gas area of Indiana is given as 165 miles in 
length and sixty-five miles wide, and contains 381 paying wells. The 
daily aggregate flow of gas is 600,000,000 feet, of which probably 
100,000,000 feet are wasted. The average flow of gas is 1,500,000 
feet per well. Seventy-nine manufactories have located in Indiana 
in the past two years on account of the discovery of gas. 


THE question has often been asked, “ where do all the 
ery go?” and if our readers would visit the works of the Parry Manu- 
acturing Company, Indianapolis, Ind., they would, the Aye of 
Steel says, be ouaalhy inclined to inquire, ‘‘ where do all the carts go!” 
This company, with five immense buildings and a small army of 
workmen, make two-hundred carts every ox in the year; and 
when they talk of their yearly output of 75, carts it 7 
staggers our credulity. But facts are incontestable, and thoug’ 
we seldom see the man who rides in a cart, he undoubtedly exists 
somewhere. 


Tue stones of the townships of Mador and Mamon, 
Canada, and of the counties of Peterboro’ and Bruce, have been 
examined and practically tested by lithographers, and have been 
in several cases, it is said, pronounced to be of good quality ; they 
have also obtained meee h at various exhibitions, They were 
obtained from the surface in small quarries, and ibly when the 
quarries are more developed, better stones, free from ‘‘sparks” of 
quartz or calcite, will be available in large slabs. It is a well-known 
fact that the Bavarian quarries do not —— now sufficient 
quantity of the best quality stones for the requirements of the 
American market, and this should lead to the development of the 
Canadian supply. 


TH: meteorological observations which were for many 
years conducted by the late Mr. M. Ogle Tarbotton are now 
carried on by Mr. Arthur Brown, M. Inst, C.E. and B. A. White- 
legge, M.D., B.Sc., at Nottingham, at a station 214°32ft. above 
mean or half-tide level at Hull, and 215°00ft. above mean or half- 
tide level at Liverpool. Latitude 52 deg. 57 min. North ; longitude, 
ldeg. 9min. West. For 1888 the following results have now been 
published :—Highest reading of barometer, 30°705 on January 
10th. Lowest reading of barometer, 28°820 on March 28th. 
Range of atmospheric pressure during the year, 1°885in. For 
barometer corrected and reduced to 32 deg. at sea level : —Highest 
reading of thermometer in shade, 82°6 on August 10th. Lowest 
reading of thermometer in shade, 18°0 on January 30th. Range 
of temperature during the year, 64°6. Highest reading of ther- 
mometer in rays of sun—blackened bulb in vacuo—138°5 on 
August 8th. Lowest reading of thermometer on grass, 14°0 on 
January 30th. Number of days on which ‘010 or more rain fell, 
149, Total rainfall during the year, measured on the ground, 
19°987in. Total rainfall during the year, measured 76ft. above 
ground, 18-090in. 


RaINFALL statistics show that 1888 was decidedly a 
dry year, as measured by total rainfall. Excepting over the South- 
east of Irelund and a strip of country running due west from London 
to the Bristol Channel, every record yet examined gives a total 
less than the average of 1870—79, and in many cases the deficiency 
is large, as is shown by the following little table, which refers 
only to stations at which the total rainfall in 1888 was more than 
Sin. below the average 1870—79. 


Deficiency. 





Station. County. Average. 1888, 
| In. In. In. 
Barnstaple.. ..| Devon he 42°43 34°29 -$'l4 
Bodmin .. ..| Cornwall... .. 54°48 48°35 -6°13 
Woolstaston ..| Salop.. .. 87°C8 29°75 —7°33 
Manchester ..| Lancashire 36°73 28°40 - 8°33 
Arncliffe ..| Yorkshire : 60°95 52°69 - 8°26 
Hull .. .. ..| Yorkshire es 29°17 23°73 —5°44 
Seathwaite.. ..| Cumberland .. 134°95 119°89 - 15°06 
Haverfordwest eS Pembroke... 53°32 47°08 —6°24 
Llandudno.. ..| Carnarvon... 33°63 25°87 -7°76 
Cargen.. .. ..| Kirkcudbright 46°65 85°79 —10°86 
Kilmorey .. ..| Argyll .. .. 61°48 56°12 ~ 5°36 
Ballinasloe . . ++ Galway es 38°89 32°18 -6'71 


A NEw mineral of exceptional chemical interest has been 
discovered by Mr. Sperry, chemist to the Canadian Copper Company, 
of Sudbury, Ontario, Canada, It is anarsenide of platinum, PtAs., 
andisthe tirst mineral yet found containing platinum asan important 
constituent, other than the natural alloys with various metals of 
the platinum group. A considerable quantity of the mineral, which 
takes the form of a heavy brilliant sand composed of minute well- 
defined crystals, has been thoroughly investigated by Prof. Wells, 
who names it “‘sperrylite,” after its discoverer. The sand is gener- 
ally found to contain fragments of chalcopyrite, pyrrhotite, and 
silicates, which may be removed by treatment first with aqua regia 
to remove sulphides, and afterwards with hydrofluoric acid to 
remove silicates, After this treatment the sperrylite sand is seen 
to have remarkably increased in brilliancy, every grain showing 
extremely brilliant crystal faces, of a tin-white colour, resembling 
that of metallic platinum itself. It is very heavy, possessing at 
20 deg. a specific gravity of 10°6. Although so heavy, the sand 
shows a marked tendency to float upon water, owing to its not 
being easily wet by that liquid; even when the grains do sink, 
they almost invariably carry down bubbles of air with them. This 
peculiar property, Nutwre says, is retained even after boiling with 
caustic potash and washing with alcohol aud ether, and cannot 
therefore be attributed to any surface impurities. It would appear 
much better to give the metal a name that would indicate its 
character, rather than follow this absurd custom of naming by that 
of the finder. 


In a paper on “ Energy and Vision,” by Professor 8. P. 
Langley, read in abstract before the American National Academy 
of Sciences, the author says :—‘‘ The time required for the distinct 
perception of an excessively faint light is about one half-second. 
A relatively very long time is, however, needed for the recovery of 
sensitiveness after exposure to a bright light, and the time 
demanded for this restoration of complete visual power appears to 
be the greatest when the light to be perceived is of a violet colour. 
The visual effect produced by any given constant amount of energy 
varies enormously according to the colour of the light in question. 
It varies considerably between eyes which may ordinarily be called 
normal ones, but an average gives the following proportionate 
result for seven points in the normal spectrum, whose wave-lengths 
correspond approximately with those of the ordinary colour 
divisions, where unity is the amount of energy—about .,45 erg— 
required to make us see light in the crimson of the spectrum near 
A, and where the six preceding wave-iengths given correspond 
approximately to the six colours—violet, blue, green, yellow, 
orange, red :— 


Colour Violet. Blue. Green. Yellow. Orange. Red. Crims. 
Wave-length . _ 2 “47 *53 58 “60 65°75 
Luminosity (visual 

effect) .. 1600 62,000 100,000 28,000 14,000 1200 1 


Since we can recognise colour still deeper than this crimson, it 
appears that the same amount of energy may produce at least 
100,000 times the visual effect in one colour of the spectrum that 
it does in another, and that the vis viva of the waves whose length 





is 0°75, arrested by the ordinary retina, represents work done in 
giving rise to the sensation of crimson light of 0°0000000000003- 
horse power, or about 0°001 of an erg, while the sensation of green 
seaay be produeed, by 0:00000001 of an erg;” a very absurd use of 


gtitg haneg-Howersunit. 
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MISCELLANEA. 


Speakino of the Kurnool Canal, Jndian Engineering 
says “the purchase value of this white elephant, as shown by the 
facts and figures given by us in a recent issue, is Rs, 2,16,44,795,” 


Mr. Joun Arrp, M.P., will preside at the forty-fifth 
anniversary festival dinner of the [ron, Hardware, and Metal 
Trades’ Pension Society, to be held at the Hall of the Ironmongers’ 
Company in May. 


Messrs. Joun Lysacnut, London, have obtained the 
contract for supply and erection of various iron warehouses 
and sheds for the Milford Docks Co. The same tirm recently built 
and fixed a swing bridge for the Milford Docks, 


Dr. Ewart, chairman of the Sanitary Committee at 
Brighton, has been elected president of the District Council for the 
Registration of Plumbers for the county of Sussex for the current 
year, It has been arranged to open classes for plumbers in the 

righton Technical Institute. 


For some time expectation has been led to stand tiptoe 
anent the promised alternating current motor, trumpeted forth 
under the name of the Tesla motor, Now it is reported that a 
new alternating motor by Ganzand Co., of Buda-Pesth, promises to 
surpass the Tesla motor by requiring only one circuit. It is, in 
fact, before the Tesla motor has been shown at work here, expected 
to do great things in the development of the motor industry, 


Tue meeting of the Bath and West of England and 
Southern Counties Society next ycar will probably tale place at 
Rochester, a committee having reported that the site offered by 
that city for the 1890 exhibition was a very suitable one for the 
purpose, and that the society had been promised by the Mayor a 
most hearty welcome, not only on the part of Rochester, but of 
Chatham also and the neighbouring towns, whose efforts would be 
united to make the exhibition a success, 


Tue number of artificial teeth made in America last 
year by three of the largest business houses engaged in the trade 
was nearly 20,000,000, and this was not more than half the actual 
production of the country. One peculiar feature of the business is 
that the houses which do the most extensive export trade are 
obliged to prepare teeth of different colours for different countries, 
In Canada, for instance, the demand is for molars as white as snow, 
while in South America no such teeth could be sold. There they 
require teeth that are almost yellow, and the trade from China, 
which is a lucrative one, is for nothing but black teeth. 


THE new deep-water entrance lock to the North-Eastern 
Railway Company's extensive docks at Middlesbrough, having a 
depth of over 28ft., was opened on the 18th inst. Considerable 
difficulties were met with during construction in consequence of the 
excavations having to be carried through about 20ft. of quick-sand 
before a sufficiently solid foundation for the lock could be secured, 
It was found impossible to drive piles of timber through this run- 
ning sand, and iron had to be substituted. The new lock, as well 
as the works of the extension of the company’s old dock, has been 
carried out under Mr. Harrison, the company’s engineer, by Mr, 
John Jackson, contractor, of Westminster. 


Accorpinc to a New York correspondent of the 
Standard, a very important decision has been given concerning 
American patents. e says the Supreme Court of the United 
States has decided that when an invention patented abroad is sub- 
sequently patented in the United States, the American patent is 
not limited to the time of the original foreign patent, but extends 
to any period to which the foreign patent may be extended, and 
that irrespective of whether the privilege of the extension abroad 
is exercised or not. This overrules the decision of the lower 
Courts, and revives patents of the greatest importance, which were 
supposed to be dead, such as Mr. Edison’s multiple arc patent, 
and his earlier phonograph patent. 


Tue London University Extension Society’s lectures 
started in Chelsea last October proved very successful, The Com- 
mittee arranged for two courses, one in the evening on ‘‘Electricity,” 
4 Mr. Lant Carpenter, and one in the afternoon on ‘‘ Modern 

istory,” by Dr, Gardiner. It has now been decided to adda 
third course for the ensuing term, also to be given in the Chelsea 
Town Hall, and Mr. H. Llewellyn Smith will give ten lectures on 
‘Wealth and Industry” on Tuesday evenings, the programme of 
which will, it is bened, interest all classes of the community in 
Chelsea and elsewhere. The first lecture is free, on the 29th inst. 
On Friday evenings, commencing on the 25th, Mr. J. D, McClure 
will give a course of lectures on ‘‘ Astronomy,” with lantern 
illustrations; and on Monday afternoons Dr. Gardiner continues 
his lectures on ‘‘ Modern History,” commencing with the year 1805, 


A company has been incorporated under the title of 
Taunton, Delmard, Lane, and Company, with a capital of £125,000, 
in 3000 six per cent. preference shares of £10 each, bearing a 
cumulative preferential dividend of six per cent. per annum, with 
priority in capital as well as dividend, and 9500 ordinary shares of 
£10 each. This company is formed for the purpose of taking over 
as going concerns, amalgamating, and extending the following 
businesses :—Richard H. Taunton and Hayward, manufacturers of 
iron and steel tubes, shells, projectiles, war materials, &c., of the 
Star Works, Heneage-street, Siete: Maurice Delmard, Old 
Charlton, Kent, engineer and contractor; the Patent Steam Boiler 
Company, Heneage-street, Birmingham; Howard Lane and Com- 
pany, Old Broad-street, London, E.C., engineers; and will in future 
carry on the combined businesses under the name of ‘‘ Taunton, 
Delmard, Lane, and Company, Limited.” 


Art the meeting of the Panama shareholders on Satur- 
day, M. de Lesseps began his report by expressing, in his own 
name and in that of the Panama shareholders, profound gratitude 
to MM. de Normandie, Baudelet, and Hué, who have “ preserved 
the enterprise intact by insuring the uninterrupted progress of the 
works.” They succeeded in insuring the uninterrupted continua- 
tion of the canal works till the 15th of February by an agreement 
with the contractors, who accepted the proposal to receive bills 

yable in ninety days for the work done and to be executed. 

he 33,500 shares of the Panama Railway Company were given as 
guarantee for the ultimate payment of the bills. He also dwelt 
on the work accomplished and yet to be done, and stated that the 
company’s chief engineer has estimated the total outlay still neces- 
sary at £18,000,000. In that amount iscomprised the whole outlay 
required to finish the canal, but not the interest of 5 per cent. per 
annum on the share capital of the new company, nor the interest 
on the bonds it will issue. 


Ay alteration in the fitting out of men-of-war, which 
has just been authorised by the Controller of the Navy, though 
of an apparently trivial character, is causing some discussion. 
In future it is ordered that no wash place is required for the 
engineers in ships where they are all provided with cabins or 
where there is fitted a wash place for the gun-room officers. 
This is for the purpose of economising = and the regulation 
has been already carried out on board the Victoria at Chatham. 
It is, however, stated that if it be generally enforced at the present 
time there will be some junior engineers—as distinct from 
assistant-engineers—who will neither be gun-room officers nor, 
being of subordinate rank to all lieutenants, cabins, 
Thus it may happen in the same ship that while the engineer will 
be deprived of a cabin and be excluded from washing himself in 
the gun-room, his assistant—being a gun-room officer—will at 
least be provided with a place in which to perform his ablutions. 
The same difficulty will arise when an assistant engineer is pro- 
moted from the gun-room to the ward-room during a commission. 
In other words, under the new regulation the engineer will be the 
only officer of his rank who will not have a place in which to wash. 
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ENLARGED SECTION THROUGH CENTRE 
SHEWING OVERFLOW, CREST AND CASCADE. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of Yy vcati 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be jorwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

C. L. E.—Nothing of the kind ever appeared in Tuk EnoineeEr. 

H. W. J.—The combination of longitudinal stays wtth gusset stays in a 
Lancashire boiler only Tt. Gin. diameter is very exceptional practice, which 





can only be justified by something exceptional in the pressure carried or 
the thickness of the end plates. 

Stamp.— We have not seen an automatic machine for selling postage stamps, 
but we imagine that the construction of such a machine would present no 
dificulties save those connected with the possible infringement of the rights 
of prior inventors, 

E. W. D. W.—Many attempts have been made to substitute gas engines for 
horses, steam, or electricity as a motive power for tramcars, without success. 
An extremely variable power is required, and this a gas engine cannot 


supply, and all attempts to compensate for the deficiency by gearing have 
Jailed because of the weight, noise, and cost entailed. 

Cotumn.— What style of framing is best depends a good deal on the cost of the 
engine and the weight permissible. An engine with a cast iron frame will 
be the cheapest and the heaviest. An engine with a framing partly of cust 
iron and partly of wrought will be lighter and rather dearer. An engine 
with wrought iron frames will be the dearest and the lightest of all. Fora 
tug-boat we should prefer cast iron frames. 


STEAM ENGINE ECONOMY. 
(To the Editor of The Engineer.) 

Srr,—Will any of your readers kindly explain the following? —We have 
here an engine, 12in. by 20in., non-condensing, making 90 revolutions 
per minute, } cut-off, steam at 451b., driving a line shaft at 130 revolu- 
tions. We recently slowed the engine to 70 revolutions by reducing the 
size of the pulley on the governor, and also put a smaller pulley on the line 
shaft, soas torun at the original speed, still working at } cut-off, with 
the result of increasing our coke consumption by two loads per week. 
We knew that we should decrease the power of the engine, but is the 
result caused by the throttle valve being more closed, or what ? 

Warrington, January 26th, A SUBSCRIBER. 





SUBSCRIPTIONS, 

Tur Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Jrom the office on the following terms (paid in advance):— 

Hal, ag sid (including double numbers) .. -. £0 148, 6d 
Yearly (including two double numbers) .. .. .. £1 98. Od, 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THe ENGINEER is registered for transmission abroad. 

A complete set of Taz ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-ofice order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugul, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Cvast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
orm ag een ower, gry ss peg em 

’ . Borneo, Ceylon, Java, and 8: re, is. 6d. Man: 
Sandwich Isies, £258.) — ™ 

‘és ADVERTISEMENTS. 

«" The charge Sor Advertisements of four lines and under is three shillings, 
Tor every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling, The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 





order in payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Prices for Displayed Advertisements in “ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for rs to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tuk ENGINEER. 








MEETINGS NEXT WEEE. 


Tue InstiruTiIon or Civit Encingers.—Tuesday, February 5th, at 
8 p.m.: Ordinary meeting. Papers to be further discussed :—(1) ‘“‘ The 
Steep Incline on the Puerto Cabello and Valencia Railway, Venezuela,” 
by Mr. John Carruthers, M. Inst. C.E. (2) ‘‘Cost of Working the Hartz 

ountain Railway,” by Mr. Robert Wilson, M. Inst. C.E. (3) “‘ Further 
Information on the Working of the Fell System on the Rimutaka Incline, 
N.Z.,” by Mr, J. P. Maxwell, M. Inst. C.K. Paper to be read, time per- 
mitting:—‘‘Some Canal, River, and other Works in France, Belgium, 
and Germany,” by Mr. L. F. Vernon-Harcourt, M.A., M, Inst. C.E. At 
this meeting the monthly ballot for members will take place. Friday, 
February 8th, at 7.30 p.m.: Students’ meeting. Paper to be read :— 
“Flexible Wheel Bases of Railway Rolling Stock,” by Mr. J. D. Twin- 
berrow, Stud. Inst. C.E.; Mr. W. Stroudley, M. Inst. C.E., in the chair. 

Society or Enoinrers.—Monday, February 4th, at the Town Hall, 
Westminster, at 7.80 p.m.: Ordinary meeting. The President for the 
past year, Mr. A. T. Walmisley, will present the premiums awarded for 
papers read during the year. The President for the year 1889, Mr. Jona- 
than R. Baillie, will deliver his inaugural address. 

LiveRPOOL ENGINEERING SocieTy.—Wednesday, February 6th, at 8 p.m., 
at the Royal Institution, Colquitt-street : Ordinary meeting. Mr. West 
will give a résumé of his paper on ‘‘ Steel in the Hands of the Naval Archi- 
tect,” read at the last meeting, after which the adjourned discussion will 
take place. 

Civi, AND MecwanicaL Enorneers’ Society.—An ordinary meeting 
will be held at the Westminster Palace Hotel on Wednesday, February 
6th, at 7 p.m., when the following paper will be read and discussed :— 
“The Inspection and Cleansing of Domestic Drainage,” by Mr. W. D. 
Scott Moncrieff. 

CuemicaL Socrety.—Thursday, February 7th, at 8 p.m. ‘‘ Researches 
on the Constitution of Azo and Diazo-derivatives,” Part V., by Messrs. 
R. Meldola, F.R.S., and G. T. Morgan. ‘‘ Résumé of Researches on the 
Laws of Substitution in the Naphthelene Series,” by Mr. H. E. Arm- 
strong. ‘The Action of Nitric Acid on Anthracene,” by Mr. A. G. 
Perkin. ‘‘ Note on Methyl Fluoride,” by Mr. N. Collie. 

Royat Institution.—Friday, February 8th, at nine o'clock, the evening 
discourse will be given by Sir William Thomson, F.R.S., on ‘Electro- 
static Measurement.” 

Society or Arts.—Tuesday, February 5th, at 8 pm.: Applied Art 
Section. ‘‘ Manufacture of Sevres Porcelain,” by Mr. Edouard Garnier. 
Wednesday, February 6th, at 8 p.m.: Ordinary meeting. ‘“ The Status of 
the County Council,” by Mr. G. L. Gomme, F.S.A. 

Sourn STarrorDsHIRe INsTITUTE OF IRON AND STEEL WoRKS MANAGERS. 
—To-morrow—Saturday—at the Mechanics’ Institute, Dudley, at 6.30 p.m. 
Paper to be read :—‘‘ The Production of Styrian Steel: with some Notes 
on the Treatment of Tool Steel in General,” by Mr. Korb, Sheffield, and 
Mr. Thos Turner, Assoc. R.8S.M., F.C.8S., Mason College, Birmingham, 
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PAPER MANUFACTURE IN INDIA. 


In our issue for July 27th of last year, in an article 
headed “ Eastern Exchange and Indian Manufactures,” 
we directed attention to the favourable result which the 
depreciation in the value of silver was likely to have upon 
the newly-established industry of paper-making in India. 
The cost of remittances to be made to this country for the 
purchase of the paper required in such large quantity by 
the Indian Press would, it seemed apparent, much more 
than counterbalance the cheaper rates at which British 
mills could produce the article as compared with those 
working locally. But since we so wrote we have under- 
stood that an element has been introduced which must 
seriously affect this aspect of the question. It is stated 
that at the present time the production of German paper 
mills is being offered throughout India at a price with 
which it is greatly to be doubted if the manufacturers of 
the latter country can remuneratively compete. Now at 
first sight it would seem as if India were possessed of 
advantages for the prosecution of the industry of paper- 
making which should defy all possible competition. It is 
a country abounding in indigenous or introduced growths 
which can supply in any quantity the fibres which now 
enter so largely into the composition of papers of a certain 
class; while the material of which the clothing of its 
natives is wholly composed must certainly furnish what 
should be an almost inexhaustible supply of the linen rag 
from which the finer descriptions are produced. As 
regards the raw material, therefore, India is possessed of 
resources which it would seem no European country or 
climate can lay claim to; and yet, in spite of this advan- 
tage, combined as it further is with an unfailing supply 
of labour procurable at 1ates of payment far lower than 
those of any European standard, the industry which is 
thus favoured appears to be in imminent danger of 
being undersold by the ceaseless activity of our German 
neighbours. 

Now, as we have remarked in our article above referred 
to, the condition of the exchange rates between the East 
and West furnishes a large measure of protection to all 
Indian manufacturers. Any home producer endeavouring 
to dispose of his wares in competition with these is saddled 
with what amounts to a protective impost of fully thirty 
per cent, upon his goods before he can stand on a level 
with his local competitor; and yet, even with this addi- 
tion to the prime cost of his goods, and although certainly 
possessed of far less advantages in the supply of raw 
material than is the Indian producer, the German manu- 
facturer appears to be able to undersell the latter in his 
own market. The question naturally arises out of this 
fact, how it can be possible for him to do this. How, 
having such adverse circumstances against him, is the 
German manufacturer able to accomplish this successful 
competition? The explanation, it would seem certain, 
must be sought in the relative cost of manipulation of the 
raw material, and there must necessarily be a very large 
margin to be found in the comparative cost of the two 
workings to counterbalance those adverse circumstances. 
If the machinery of the Indian paper mills was of anti- 
quated fashion, it might be found that the superiority of 
the machines employed by the Germans enabled a far 
cheaper outturn to be made. But the establishment of 
paper mills in India is but of recent date. Most of these, 





we should say, have been erected in the last five years or 
so, and we are not acquainted with any remarkable im- 
provements in paper-making machinery which have been 
made within sucha term. We may be sure that when 
establishing factories in India, those who embarked 
capital in the enterprise took every care that the machines 
with which they started it were of the latest and best 
types; and there appears to be but little probability, 
therefore, that the threatened defeat of that enterprise 
can be due to relatively defective apparatus. 

If we turn to seek explanation in the question of labour 
we find ourselves to be still further at a loss. Cheap as 
unskilled labour of all kinds is in Germany, it cannot be 
said in that respect to be able to compete with the prices 
paid for it in India. But we can understand that super- 
vision throughout every branch of the working of the 
mills has to be secured ata far greater cost than it is 
possible to obtain it for for those of Germany, and outturn 
on an enormously wider scale may so distribute the cost 
of this item as to go far towards an the inequality 
in the wages paid to ordinary mill hands. The lowest 
scale to be paid to the superintendent of a very moderately 
sized factory in India would probably be £1000 a year. 
Such a sum, judging from what highly trained and edu- 
cated Germans are willing to work for in their own 
country, is fully treble the amount for which the services 
of a competent man could be obtained in most of the 
provinces of Germany, and if that diminishment of 
remuneration be spread over an outturn of say a 
trebled quantity, we can readily see how largely one 
of the items of cost could be reduced. But this 
comparison may be carried much lower down in the 
different grades of work. Nearly all the machines 
required in the manufacture of paper require the super- 
vision of highly skilled mechanics. As yet in India it has 
not been found possible to intrust the maintenance and 
repairs of any delicate machinery on any large scale to 
other than European care. It is scarcely possible to 
obtain from home the services of competent men at a 
lower rate than between £200 and £300 a year. In 
Germany equally qualified men can be had for £50 or £60 
ayear. Ina large paper mill there would probably be 
required the services of at least a dozen such trained 
artificers, and the figures to be computed upon this fact 
must readily show how largely the relative cost of skilled 
labour in Germany and India may go towards counter- 
balancing the advantages possessed by the latter country. 
Nor can the first cost of establishment be ignored when 
considering how it may be that the competition now met 
with has become possible. It is well known how far 
more cheaply the Germans can sell machine plant than it 
can be sold forin this country. As it is probable that the 
whole of such plant used in Indian paper mills is of 
British manufacture, the relative first cost of it must con- 
stitute a heavy item against the Indian side of the question. 
To this first cost must be added that of conveyance to 
India, risk of damage, and the greatly increased outlay 
for inland carriage and process of erection. It seems only 
fair to estimate that a mill in India can only be started at a 
capital expense at least fifty per cent. in excess of that 
necessary to do so in Germany. If we add to this 
incumbrance the enormously higher rates to be paid for 
supervision and maintenance of and repairs to machinery, 
with the further higher allowance annually to be set 
aside for depreciation, we shall fail to feel the extreme 
surprise which the statement to which we have devoted 
this article must at first create. 


ENGINEERING UNITS. 


Tue discussion on fan efficiency between Dr. Lodge 
and Professor Unwin has developed into a dispute as to 
the proper units in which to express those quantities with 
which engineers have to do, such as pressures, weights, 
distances, and velocities. That our sympathies are with 
Professor Unwin in this matter goes without saying. 
The letter signed “ Suggestion,” which we print in another 
page, is an interesting contribution to the discussion. It 
comes from the pen of a writer thoroughly qualified to 
deal with the subject, although he has chosen to suppress 
his name. We have already recently dealt with the 
question of units, and it would be unnecessary to return to 
it, were it not that engineering pupils are still taught in 
too many cases not only to use French measures but to 
think in them, and that to the exclusion of English units. 
For the moment we shall say nothing concerning units 
which are cosmopolitan in a sense, such as the dyne, or 
novelties in every sense, such as the barad. We shall 
confine ourselves to the consideration of the metric 
system and the propriety of substituting it for our own 
units—the foot, the inch, the yard, &c. 

It is contended that the French system, being decimal, 
is more convenient for use than the English system. 
Now, the words “convenient for use” may be easily mis- 
applied, and it is therefore necessary that the precise 
sense in which theyare employed should be defined. This is 
a point, however, which is usually passed over. The con- 
venience, as far as we can discover, lies in the fact that 
given quantities can be reduced to a lower denomination 
or raised to a higher by altering the position of a decimal 
point. That is to say, certain very oon sums in addition 
and multiplication need not be worked. No one has ever 
yet proved that the metre is in practice a better unit than 
the yard, or the centimetre than the inch. Let us, however, 
coucede that there is a distinct advantage in the French 
system, that it really is better adapted to the wants of 
mankind. We do not suppose that any engineering 
student contemplates reorganising the English public, or 
persuading or compelling it to adopt the metric 
system. His object is to acquire facility in the use 
of that system of units which is most likely to be 
of service to him in the practice of his profession. 
Now it is entirely beyond question, we think, that 
English units are more likely to be useful to him 
than those of any other country. It may be con- 
tended that French is a better language than English, 
and that German is better than either. What would be 
thought of the college in which the students were 








100 





THE ENGINEER. 











Fes. 1, 1889, 





compelled to read nothing but French or German books, | 
and to lose as quickly as possible familiarity with their 
mother-tongue? Now it is just as reasonable to force on 
the student a foreign system of units as it would be to 
force on him a foreign language. It may possibly be 
urged that the two things are not analogous; but the 
difference is one of degree and not of kind. The language 
of units is as essentially necessary to the engineer as his 
mother-tongne. All day long he is talking or thinking in 
units, or writing units to the men with whom he has to do. 
From thelabourerin hisyard, tothe customerinhiscounting 
house, all use English units. If he alone uses the French 
metric system he will find himself in the same position as 
a Frenchman would be who, dropped in Eugland, knew 
nothing of the language. The result must necessarily 
be the same in both cases. If the Frenchman possessed 
common sense, he would at once proceed to learn English. 
In the same way the student who, fresh from college, finds 
himself the happy possessor of the metric system, will 
perforce have to begin to learn to think in feet and inches 
and pounds, and the metric system will be put away in 
the pigeon-holes of his brain. There is no convenience 
which the system possesses that can for a moment com- 
pensate, we shall not say for the inconvenience, but for the 
impossibility of using it in the practice of his profession. 
It appears to us that this inconvenience is not realised by 
these who advocate the adoption of the metric system ; 
but it has often been poin out. Some years ago Mr. 
Coleman Sellers stated that the adoption of the metric 
system in the United States would represent a loss of 
some millions of dollars; because, among other things, a 
vast quantity of patterns would be rendered useless. 
But we need not deal with employers and manu- 
facturers. Let us see what is the position of the 
student. He finds in the shops that no single dimen- 
sion of any kind admits of being precisely trans- 
lated into metric dimensions. Let us suppose that 
one of his first jobs is to turn a shaft, which shall be 6ft. 
long and 3in. in diameter. At one end is a collar 4}in. 
diameter and lin. thick. At the other end is a bearing 
2lin. diameter and 5in. long. He has to translate those 
dimensions into French, and they come out as follows:— 
The length of the shaft is 1‘829 metres nearly, not quite. 
Its diameter is either 76 millimetres, which is 2°992in. 
and too small, or 77 millimetres, which is 3°03lin. and 
too large. The collar is 108 millimetres, which is a small 
fraction too large, and it is either 25 millimetres thick, 
which is too little, or 26 millimetres, which is too big. 
The bearing is 54 millimetres, which is too big, in 
diameter, and 127 millimetres long, which is very nearly, 
though not quite right. Can it be matter for wonder 
that our student gets rid at once of his French rule, and 
buys, begs, or borrows an English rule. If he is sent to 
take a dimension, he is at sea. If he has to make a calcu- 
lation, as all the particulars are given to him in English 
measures, he has first to convert them into French, 
and then, after all, his results are only approximate, 
instead of being precise. He can buy nothing save in 
English units. He cannot order pig iron or coal by the 
metric tonne. He cannot procure bolts whose lengths 
and diameters are expressible in centimetres. - At every 
turn he finds himself at a loss, and so after a time he has 
to fall into the groove and do as those round him do. 
Let it not be said that we do not wish to see the metric 
system taught. It might as well be said that we hold 
that a lad should not learn French or German. The 
metric system is just as necessary as French and German ; 
no more and no less. Our quarrel, if it be a quarrel, is 
with those who would teach the student to use nothing 
but the metric system, as though they taught him to give 
up English in favour of French. The pupil so taught 
will find himself at a serious disadvantage. 

It must be understood that we do not deprecate the use 
of the metric system for purely scientific purposes ; far 
from it. It has proved its utility as a species of universal 
language. The chemist or the scientist who attempted 
to express numbers in English units would find himself 
in just the same predicament as the engineering pupil 
who employed French units exclusively. The student 
should always be taught that which is most likely to be 
of use to him, and he should be trained in and familiarised 
with that system of units which he will find when he 
leaves college employed in the world which he then 
enters. Familiarity with the ideas connoted by units is 
of very great advantage, and indeed importance, to the 
engineer. It has much to do with that mechanical 
instinct concerning which we have recently written. The 
sense of proportion is mixed up pretty intimately with 
understanding very clearly what an inch or a foot means. 
Nothing but practice can fully develope the sense. If any 
of our readers who chances to have pupils or apprentices 
will get them to draw a circle 10in. or 12in. in diameter, 
or to set out on a given straight line lengths of a foot 
or an inch, purely by guess work, no rule being 
allowed wherewith to measure the distance between 
the points of the compasses, he will find a very re- 
markable difference among the lads. If now he tests in 
the same way a trained foreman, or a thoroughly good 

ttern-maker, he will be in a position to understand 

ow much may be acquired by educating the eye to 
appreciate dimensions at their true value. We need 
scarcely add that if the eye is trained to one set of units, 
very vague ideas will exist concerning another set. 

It isa noteworthy fact that engineers have never yet 
attempted to force British units on scientific men. They 
have always held that the scientific men knew their own 
business best, and understood precisely what was good for 
them. It is, we think, a pity that the men of science will 
not follow this good example, and credit engineers with 
also knowing what is best for them. 





THE EROSION OF COAST LINES. 


TuE information recently published as to the quite appreciable 
rate at which the little island of Heligoland is being diminished 
in size by the erosion due to the action of the sea, must cause 





attention to be directed to the adoption of means whereby 


its further effects may be stayed, unless we are content 
to accept the knowledge that in the course of time little will 
remain to us of this British colony. Weare inclined to think 
that there is too great a disposition generally to accept the con- 
clusion that the sea gives as much as it takes, and to rest satis- 
fied with it. Along the shores of Great Britain itself probably 
such a dictum holds good, and no appreciable diminution in the 
total area of these islands need be dreaded. But in the case of 
an isolated island like Heligoland the case is different. There 
the sea takes all and yields none, and the rate of advance made 
by it is such that there isa very considerably less area shown 
upon modern maps than is to be found upon those of less 
than a century back. It appears to be the case that only one 
side of the island is exposed to this inroad by the sea, and that 
inroad is distinctly assignable to a known cause, the existence of 
a sandbank which diverts the whole force of the sea into an 
erosive line of action along the face of the cliffs. Manuscripts 
abound in the Record-office which show how, from the earliest 
dates almost, our own coasts were subject to the same devasta- 
tion. Dunwich, on our eastern coast, has at three periods within 
historical record, been swallowed up by the sea, and the town 
of some seven centuries back now lies beneath the waves 
more than a mile from the present line of shore. 
Almost equally severe denudation has occurred at various other 
points, such as Cromer and Lowestoft in particular, on the same 
eastern coast, and ancient petitions are extant from their inhabi- 
tants praying for aid against the dreaded enemy. Modern 
engineering science has demonstrated with what comparative 
ease danger such as that which now threatens the total disap- 
pearance of Heligoland may be averted, if only the cause of it 
can be established, and it certainly will be unaccountable remiss- 
ness if our Government fails to avail itself of such aids in the 
case of that valuable point d’appui possessed by us in the German 
Ocean. Those who recollect the great blasting operation which 
threw down a mighty mass of cliff near Beachy Head some 
thirty-seven years ago or so with the object of diverting a 
current which threatened the harbour works at Newhaven, and 
who have since been able to observe the changed action of the 
sea induced as the result to it, can well realise how readily such 
an operation might now be repeated to check the erosion going 
on on the coast of Heligoland. Had the forces now at our 
command been d in bygone days, many a town the 
remains of which now lie buried far out at sea, might at this 
day have remained a place of popular resort. Such forces are 
of ready application wherever high cliffs form the coast line, and 
it is, as the rule, localities possessed of such a formation which 
are most liable to erosion. It is certain that Heligoland has 
this formation, and it is extremely possible that the judicious 
expenditure of a few tons of blasting material would almost 
altogether prevent that wasting of its shore which, at the 
present rate of progress, threatens in the course of time to blot 
out altogether the island from our charts and maps. 


THE VYRNWY AQUEDUCT. 

Tr will be generally known by all who have followed the pro- 
gress of the great works for the supply of water to Liverpool 
from Lake Vyrnwy that the aqueduct of about sixty-eight miles 
crosses the rivers Weaver and Mersey, and that the latter 
crossing is to be effected by a tunnel which will contain room 
for the necessary lines of pipes. The sinking of the shafts on 
the two shores for this tunnel was commenced at the latter end 
of last year, and rapid progress has been made with them, 
although, as mentioned in our last impression, a large quantity 
of water has been met with on the Cheshire side in con- 
junction with running sand. The shaft on the Lancashire 
side has been sunk and iined with cast iron cylinders 11ft. in 
diameter to about half its ultimate depth of a little over 100ft., 
and the work is progressing satisfactorily. A check has, how- 
ever, occurred on the Cheshire side, where the total depth of 
about 80ft. had been reached, and the cylinders sunk through 
the beds of running sand and other water-bearing beds, which 
are of considerable thickness. The clay in which the tunnel- 
heading is to be driven had been reached,and the temporary shield 
over the opening from the shaft lining had been partly removed, 
and the opening timbered in the ordinary way. A very large quan- 
tity of water in the beds referred to exists between them and the 
clay bed, and passed between these materials and the outside of 
the cast iron cylinders, finding its way into the shaft at the 
timbered opening, whence it was removed by the pumps. 
About three o’clock one morning at the beginning of the week, 
the timbering mentioned gave way while the work was going on, 
but the men at work had just time enough to jump into 
the skips and signal to be quickly hauled up, and so escape 
from the rapidly rising inrush of water. The ground around 
the shaft sank, and just as the men were safely landed the 

ing became unworkable—35ft. or 40ft. of sand was after- 
wards found to have risen into the shaft and the water filled it. 
We believe that neither Mr. Deacon, the engineer, nor Messrs. 
Monk and Newell, the contractors, anticipate that any damage 
haz been done, except to the contractors’ temporary works. It 
has been decided to drive the water and sand out by air pres- 
sure, and locks are being constructed and air compressors pro- 
vided for the purpose. If success is met with in working under 
air locks, it is expected that the disturbed clay will soon be 
by the cast iron lining of the tunnel. Once the 
cylinders have fairly entered the clay bed, there is no doubt 
that difficulties will have been overcome, and experience in 
working in this material leads to the hope that the check which 
has arisen will soon disappear. There is much cause for con- 
gratulation, and it reflects great credit on all concerned that 
the enormous quantity of work which has been completed at 
Vyrnwy and on this aqueduct has been achieved with so very 
little mishap of any kind, 


AWARDS FOR WORKMEN’S INVENTIONS. 


THE results attending the past year’s working of the scheme 
of awards to workmen for inventions, which has been esta- 
blished for several years in the shipyard of Messrs. Denny and 
Brothers, and in the engine works of Messrs. Denny and Co,, 
Dumbarton, are such as to encourage the promoters in fostering 
this means of calling into exercise the inventive faculties of 
their workmen. From the ninth report issued by the com- 
mittee of independent gentlemen who manage the scheme on 
behalf of Messrs. Denny and their workpeople, it appears that 
in all thirty-eight claims for awards were made during 1888. 
Of the total twenty were found worthy of award, fourteen were 
rejected, three were deferred for further consideration, and one 
was withdrawn. The total number of claims made during the 
year was a little under that of the previous year, but the 
number of awards granted was a third greater, and involved a 
much larger sum. Altogether the sum of £134 was expended, 
£59 being for ordinary awards, and £75 for extra premiums due 
to workmen on account of the number and importance of their 
successful claims. The total sum expended was £55 greater 
than that of the year previous, The claims, as a rule, were for 
new features or alterations in existing machinery, whereby pro- 





— 


duction was quickened and improved. As in former years, the 
artisans in the joinery and carpentry departments lodged the 
greatest number of claims. ince the inauguration of the 
scheme as many as fourteen of the workmen, in virtue of the 
premium rules, have received large sums, amounting in all to 
£650. The following are the respective sums:—£96, £68, £59 
£50, £42, £41, £39, £38, £36, £34, £34, and £24. At Mesers 
Denny and Co.'s engine works twelve claims were made during 
the year, and one deferred claim considered. Of these, five 
were granted awards, seven were rejected, and one was left for 
further consideration. Similar award schemes were some years 
ago adopted by Messrs. J. and G. Thomson, Clydebank ; by 
Messrs, E. Withy and Co., West Hartlepool; by the Carron 
Company, of Falkirk; and some other firms, but in none of 
these cases have the results proved anything like so successful as 
in the case of Messrs, Denny, the originators of the system. 


THE NEW STRUGGLE IN THE COAL TRADE, 


To all appearance there will be a true trial of strength 
between coalowners and colliers of the country next time a 
dispute occurs in any part of the English coalfield. In the 
majority of contests the masters have been worsted, for lack of 
union; they have frequently shown no niore cohesion than a 
rope of sand. At first they presented a firm front; but 
gradually, when the pinch came, one after the other tempo- 
rised and ultimately surrendered. The men, continuing work at 
two or three large collieries, were able to support their brethren 
on strike; and this applied in a still larger measure to the cval- 
fields of different districts. Yorkshire has been for England 
in coal what Belgium was for the Continent in war—“ the cock- 
pit of Europe.” All the battles were fought in Yorkshire 
while other coal centres looked calmly on, and no doubt, regarded 
the Yorkshire colliery proprietors as exceedingly plucky and 
considerate to fight the battle for the rest of the kingdom. At 
the last moment, in 1888, Yorkshire suddenly realised the situa- 
tion, and, declining to fight the battle for all England, conceded 
the men’s demands. This week an important conference has 
been sitting in Leeds—that of the Miners’ National Union, 
which was attended by delegates representing 150,000 men. 
Their first resolution was a pronouncement that it was impera- 
tively necessary for all the districts to join “a federation based 
on the rules of the National Union.” A few years ago the 
demands of the union leaders were popularised in a couplet, 
which ran thus :— 

Eight hours’ work, eight hours’ play, 

Eight hours’ sleep, and eight shillings a day. 
This is less heard of now, but it is not abandoned, and the ease 
with which the last advance was obtained, followed by the con- 
tinued improvement in trade, will encourage further efforts in 
that direction. To meet this union of the collier forces, the 
coalowners contemplate consolidation of their power, and the 
more effective husbanding of their resources against the evil day 
when next they have to fight. 








LITERATURE. 


The Co-operative Traveller Abroad. By FE. 0. 
London: Arthur Standing. 1888. 

Tuis is a record of the travels of certain members of 
the Labour Association on the Continent, and derives its 
chief interest from a complete and exhaustive description 
of the celebrated “ familisttre” of M. Godin at Guise. 
The late M. Godin, as is well known, introduced at his 
works at Guise the system of allowing the workmen to 
poneiete in the protits of the employer, which is perhaps 
the only practical method of so-called co-operative pro- 
duction. Of course, there are many opinions on this 
question of co-operation, but facts are always much more 
tangible than arguments, and hence this description, 
although no doubt a partial one, is exceedingly interest- 
ing. At the Godin Works every workman can become a 
shareholder, if he so chooses, and if he likes he can take 
a flat in the familisttre or palace, he can have his children 
educated free of cost, his babies attended to, he can prac- 
tice music and develope musical tastes, he can lead the 
most intellectual, most refined, and most economical of 
lives without ever setting a foot outside the Godin 
domains; and this is how it is done:—“M. Godin 
has set himself to work out a method of division 
which shall give to capital all that can be justly 
claimed for it; to management, a sufficient reward to 
insure retaining the highest talent at all times; to excep- 
tional services, by invention or otherwise, a provision for 
exceptional payments; to infancy, youth, old age, sick- 
ness, and all manner of social helplessness, a fund that 
can be relied upon, to reserve and depreciation agreed 
sums ; and, finally, to labour such a considerable amount 
as will avail to make the workers the actual owners of the 
workshops and buildings within a measurable term of 
years.” 

M. Godin, while thus dividing a portion of his profits 
— his workpeople, did not pay them out these sums 
in cash, but gave each man credit for his bonus in the 
books, with the view to making the workers eventually 
capitalist owners of the works. M. Godin’s capital 
represented very nearly £150,000. This capital is remu- 
nerated, first, by a fixed interest of 5 per cent. per annum, 
which is called the wages of capital; but M. Godin does 
not limit capital to this fixed interest. He says: “ Every 
element in production ought to participate in the results 
in the proportion of the services which it renders.” 
He, therefore, allows capital to take an eighth of 
the surplus. He further gives 25 per cent. of the profits 
due to labour to the management, which is thus divided:— 
His own salary as managing director, 12 per cent. ; nine 
members of the committee of management, 9 per cent.; 
three members of the supervising council, 2 per cent.; 
rewards for inventions and special services, 2 per cent.; 
total, 25 per cent. It will be seen that on this basis M. 
Godin’s system may be imitated by men of business with- 
out loss or disadvantage. To see how the system works 
with ordinary workmen Mr. Greening gives us various 
examples, of which we will select that of Frangois Beau, 
who earns at ordinary work about twenty-six shillings 
a week, From the books of the Society it appears that 
in the course of four § sea Frangois Beau has acquired a 
capital of £82. Besides this obvious advantage, the resi- 
dent in the Godin Palace has a theatre, a free school, a 
free service of doctors, co-operative stores, a public 
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nursery, a park, a library, concert hall, and all manner of 
things, too numerous to mention. Whatever his opinion 
of co-operative production may be, every one will admit 
that it must be a fine thing to be employed at the Godin 
works, The scheme is not on a philanthropic basis, but 
purely commercial, and there seems to be no ground for 
finding fault with it. Even supposing there should be a 
bad year, and no profits, that would not deprive the work- 
men of their wages—it would only do away with the 
bonus—and, of course, no factory would continue to carry 
on that did not even earn the wages of the workmen. 
The system also works well from another point of view. 
Every employé being a shareholder, he is working for 
himself, and feels that it is to his own interest to do his 
work as well as possible. It is a curious fact that in 
Russia, the land of tyranny and autocracy, co-operative 
production exists to a large extent, and is found to work 
admirably. Even in banks a large part of the remune- 
ration of the clerks is paid in bonuses at the end of the 
fiscal year. 

We feel certain that all employers of labour will derive 
much food for reflection from a careful perusal of Mr. 
Greening’s book, and though we should not like to com- 
mit ourselvestoan unqualified recommendation of the prin- 
ciples of M. Godin, we cannot help thinking that the results 
he has achieved must eventually influence, to a consider- 
able extent, the relations between capital and labour, and 
tend to bring these two industrial factors, too frequently 
opposed to each other, into greater harmony. 
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FAN PHENOMENA. 


Tuk efficiency of fans has been very fully considered 
mathematically in our pages by Professor Lodge, Pro- 
fessor Unwin, and Mr. Cherry. 
named appear to be, on the whole, agreed as regards prin- 
ciples, although they differ on matters of detail and units. 
It is well, however, to bear in mind the warning conveyed 
by Mr. Cherry, and partly endorsed by Professor Unwin, 
to the effect that fan problems are not always amenable 
to mathematics. The reason is, of course, that the 
mathematician is not in possession of all the facts. It is 
not too much, however, to suppose that if he were he could 
easily bring mathematics to Ser on them to good purpose. 

It is not our intention to support or dispute what Dr. 
Lodge and Professor Unwin have written; but we think 
that some good may be done if, leaving mathematics on 
one side, we call attention to certain phenomena attending 
the action of fans, leaving to others the task of explain- 
ing and reconciling apparent contradictions. 

It will be remembered that the discussion which has now 
proceeded for some weeks in our columns originated in a 
question put by “A Miner,” who wished to know what 
became of the energy stored in the moving air as it left 
the vanes of a Guibal fan and ascended the evasé chimney. 
The general answer given was that as the air ascended in 
the chimney its pressure augmented, it became heated, and 
that itsenergy re-appeared in the form of heat. In deal- 
ing with this question we stated that the explanations did 
not oy to be satisfactory, as the pressure did not rise, 
but fell, as the chimney grew wider, and we cited an 
experiment which was made for us, which substantiated 
our arguments, We have reason to believe, however, that 
we were toa certain extent in error; a circumstance which 
is in no way remarkable, seeing how much yet remains to 
be learned concerning fans. Our error lay in drawing too 
wide a deduction from an isolated experiment as to what 
the distribution of pressure may he in an evasé trunk. 
Broadly stated, however, it may be said that the pres- 
anne always apparently rises in the chimney of a Guibal 
an. 

It is necessary, however, that very clear ideas should 
be formed as to the meaning to be attached to the words 
“pressure rises.” 1f not, mistakes may be made concern- 
ing the nature of the phenomenon. A Guibal fan is 
always employed to ventilate by exhaustion. It is never, 
to our knowledge, used asa pressure fan. Let us consider 
now what is likely to take place under the circumstances. 

We may regard the mine to be ventilated as a portion 
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The influence of the machine begins at the 


of the fan. 
mouth of the downcast shaft. It terminates at the 
mouth of the evasé chimney. The air way is continuous 
throughout the mine and fan. The accompanying dia- 
grar. will make what we have to say more intelligible 
than many words. In Fig. 1, A is the downcast shaft, 
B is the upcast shaft, and C is the fan at the surface. 


We shall neglect the rise in temperature which often 
takes place in air passed through a mine, and assume that 
the column in A precisely balances the column in B,! If, 
now, the barometer stands at 30in. at the surface, it is 
clear that the pressure at the entrance to the downcast 
shaft must be the pressure at the top of the fan chimney 
D. It will suffice to satisfy the hypercritical if we add 
that we are aware that there will be a small modification 
of pressure beyond the mouth of the chimney and the 
mouth of A due to obvious causes. We shall neglect 
these as unimportant. We find that when the fan is at 
work, a current of air passes down A through the mine, 
through C, and up the chimney. It is quite clear that this 
translation of air could not take place unless there was in 
some portion of the whole windway between A and C a 
reduction of pressure. The action of the fan is virtually to 
lighten the column in B, and it will be found that through- 
out the entire wind way there is a gradual fall of pressure, so 
that at the entrance to the fan the “drag” may amount 
to 3in. or 4in, of water. As the air rises in the chimney 
and loses its velocity it approaches more and more nearly 
to the condition of the undisturbed atmosphere, and as 
a result the pressure at the muzzle of the chimney is 
identical with that at the entrance to A. This appears 
to be the reason why the pressure at the top of the 
chimney is greater than at the bottom. The whole appa- 
ratus is immersed in a sea of air. The effect of the appa- 
ratus is to rarify the air within it, but the moment we 
get beyond the influence of the machine the normal 
pressure conditions reassert themselves. In no case will 
a properly constructed suction fan show in any place 
between the inlet at E and the exit at D a plenum. 
The amount of vacuum will constantly augment between 
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A and the fan. It will in like manner constantly diminish 
| between the fan and D, but under all circumstances, as we 
| havesaid, the pressure between A and D will belessthan that 
| of the atinosphere. This is very clearly shown as regards 
the fan by the instructive diagram of the gauges on the 
| great Guibal fan at Mons, supplied last week by “A 
| Miner.” In the sense we have just stated it is certain 

that the pressure augments as we rise in the chimney; 
| that is to say, the normal conditions are restored. But 
the pressure at the chimney muzzle is in no sense or way 
| due to the action of the fan, or caused by it. This is 
proved, we hold, by the circumstance that the pressure in 
the chimney never rises above that of the atmosphere. 
In the Bascoup fan it will be seen that almost up to the 
very top of the chimney the pressure was a little less 
than the atmosphere. So much for the phenomena of 
pressure in a Guibal fan. 

We may now proceed to consider the phenomena of 
heat. There is unfortunately little or no information, the 
result of actual experiment, available on this point. Nor 
is it easily got, because various conditions obtaining in 
the mine throw difficulties in the way. There are, how- 
ever, certain data available which enable us to arrive 
indirectly at a conclusion. When air is compressed it 
rises in temperature. If air be first compressed and then 
expanded, the temperature will remain after the opera- 
tion the same as it was before the operation, provided 
always that no work was done, no heat was permitted to 
rg while the air was compressed, or permitted to enter 
it while it was cooled. Also, it is possible to heat air by 
friction without compressing it. Now the air between E 
and C is, as we have seen, reduced in pressure. Conse- 
quently it must fall in temperature, and it will be deli- 
vered to the fan colder than it was when it came in at E, 
always supposing that it is not heated in the mine, either 
by friction or the natural augmentation in temperature 
due to great depths. It never recovers its full pressure 
and temperature until it reaches D. But the tempera- 
ture begins to rise as soon as the air enters the fan, and 
that because the pressure in the fan is greater than the 
pressure in B, although it is less than the pressure of the 
atmosphere at E and D. Consequently the air will be 
delivered into the base of the chimney warmer than it 
entered the fan, as a consequence of the rise in pressure, 
to say nothing of the heating caused by friction. 

Dr. Lodge, it will be remembered, explains the loss of 
energy in the air by the rise of temperature in the chim- 
ney; but it will be seen that in order to do this he 
assumes, as we understand him—but we are open to cor- 
rection—that the air is hotter when it leaves the chimney 
than it was when it entered at E. But at Eis the tem- 
perature of the atmosphere, and uniess the air in the 
chimney were raised to some pressure greater than that 
at E, it cannot be hotter than the atmosphere. But in a 
Guibal fan the pressure is always minus, and this being 
so, it is impossible that the air can ever be heated above 
the temperature of the atmosphere save by friction, 
which, however, Dr. Lodge neglects as regards the 
chimney. In this case it appears that the energy of the 
fan is expended in cooling the air, much as energy is 
expended in working‘an air pump. It will be understood 
that we are not disputing the accuracy of Dr. Lodge’s 
mathematical formule. We are only stating that as a 
matter of fact nothing happens in the fan apart from 
friction which can do more than restore the temperature 
which was lost by expansion in the air ways and shafts, 
and that as far as the restoration of temperature is con- 
cerned, that begins to take place the moment the air 
enters the fan, and very little is left to occur in the 
chimney, because the difference between the pressures in 
B and C is very much greater than the difference in the 
pressures at the base of the chimney and the > How 
far the fact may modify Dr. Lodge’s views, or whether it 
will modify them at all, we shall not attempt to say. 

A wide distinction must be drawn between pressure 





1 This assumption may be wide of the truth. For example, we may 
cite a Guibal fan at Homer Hill Colliery, 16ft. 6in. diameter and 4ft. 9in. 
wide, When this fan was driven at the ordin working speed of 
26 revolutions per minute it exhausted 13,600 cubic feet of air per minute 
with a water gauge of 0°15in, When the fan was standing still with the 
shutter open, over 9000 cubic feet per minute passed ugh it, the 
current being due to the natural ventilation caused by the heat of the 
mine. With the shutter adjusted to give the best result when the fan 
is working, as much gs 4000 cubic fee’ minute passed when the fan 
was standing. The net work done by the fan was consequently 13°600 - 





4000 = 9°600 cubic feet per minute. 





fans and exhaust fans. In the former the distribution of 
pressure is very different from that obtaining in a suction 
fan. Thus, for example, a pressure of as much as 2]b. 
on the square inch can be got by very small fans specially 
constructed for the purpose, and the air from such fans is 
delivered at an elevated temperature, partially due to 
compression and partially to the violent churning action 
and friction going on inside the fan case. 

It will be remembered that Dr. Lodge holds that in a 
trunk like that shown in Fig. 2 the pressure should rise in 
the enlargement, being greater there because the velocity 
is less. At our instance, Mr. Capell courteously carried 
out experiments to settle this point, with results that we 
append. It will be seen that they are entirely opposed to 
Dr. Lodge’s theory. 

It will be seen that we have contented ourselves with 
statements of fact—the results, in short, of experiment. 
It forms no part of our purpose to criticise Dr. Lodge’s 
theory. That, as we understand him, is a tentative effort, 
one, we may add, which reflects no small credit on him. 
But it is, we think, quite probable that what we have said 
may induce him to reconsider his position on certain points. 


Experiments with a 6in. Capel blowing fan ; inlet, 3in. 
in diameter ; width of fan, 2jin. 

First experiment, Fig. 3: simultaneous gauges, A = 
+0°50in.; B = +0°50in. 

Second experiment: simultaneous gauges, A = +0°50in.; 
B = +0°40in. 

Third experiment, Fig. 4: A = +0°30in.; B = 0°30in. 

C= -—020in.; D = —0°10in. 

— none of these experiments were padded gauge tubes 
used, 

Fourth experiment: same as No. 1, Fig. 3, A= +0°50in.; 
B= +0°40in. 

Fifth experiment: same as experiment 3, Fig. 4, A = 
+0°30in.; B= +0°10in. 

In experiments Nos. 4 and 5 the gauge tubes were 
padded. 

Sixth experiment: asin Fig. 5, A= +2°7in.; B= +1°7in. 

It will be understood that in this case we are dealing 
with a blowing fan, not a suction fan. We understand 
Dr. Lodge to maintain that, under any conditions, when 
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air moves through a tube with enlargements, the pres- 
sure will rise in the enlargements and fall in the contrac- 
tions. The experiments we quote do not, it will be seen, 
support this contention. We are unable to discover any 
source of error which can tend to invalidate the teaching 
of the tests. ; 

It is easy to understand that the pressures in a fan 
and its windways may be made to vary almost in- 
finitely. In asuction fan all the pressures throughout 
will be negative, as we have shown above. In a pres- 
sure fan there must be a region in which the pressure 
is less than the atmosphere, otherwise no air would enter 
the fan. This region is no doubt situated near the 
centre or eye of the fan. The pressure gradually aug- 
ments from this probably up to the point where the air 
leaves the fan. But we may have a fan working under 
such conditions that it is both ag sary oer forcing ; such 
will be the case when a blowing fan a supply trunk 
too small. In that case we get at once a totally different 
set of pressures from those which obtain when the fan 
haseither a free outlet and a virtually contracted inlet, 
as in a Guibal fan ventilating a mine, or a contracted 
outlet and a free inlet, as in an Elland or Schiele fan blow- 
ing a cupola. : 

It may be well to emphasise here a point overlooked by 
some of our correspondents—Dr. Lodge has not written a 
treatise on fans. The fan comes in as a subsidiary. He 
has dealt with the flow of air under stated conditions. 
The defect in his treatment is that the conditions do not 
occur in the case of a Guibal or other suction fan in prac- 
tice. His treatment of the subject is academical. It is 
not for that reason inaccurate; but it fails, as we think, 
to answer the question originally put by “A Miner.” 
The pressure at the top of an evasé chimney cannot be 
greater than that of the atmosphere. The pressure at the 

ttom is always much greater than it is in the inlet to 
the fan. The rise in pressure takes place in the fan, due 
no doubt to centrifugal action ; and the difference between 
the pressures at the top and bottom of the chimney are in 

ractice too small to supply the heat necessary to account 
for the energy apparently lost This seems to be the 
practical bearing of the question, and it is with practice 
alone that we are dealing. It would appear that Dr. 
Lodge has omitted to consider some element which is 
introduced in practice, and a knowledge of which might 
have enabled him to amplify his theory. But what that 
element may be we shall not pretend to say. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


FAN EFFICIENCY. 

Sir,—My letter must have been badly expressed to have misled 
Professor Unwin so egregiously as to my meaning. He writes 
this week as if it were discourteous and exhibited some animus 
against him. May I ask Professor Unwin to read it again without 
any such preconceptions, and surely he will find it courteous 
enough, and deferential in everything except simple elemental 
questions about choice of units, and such trivial things as that. As 
to satisfying myself that there is no difference in theory between 
us, I was satisfied of that when I wrote it. I never thought of 
doubting it; and if there had been any real difference of theory 
between us I should have anxiously sought, and I hope found and 
acknowledged, my mistake. 

Granted, then, that in all essential matters we agree, why does 
Professor Unwin write in what seems almost a bitter and offended 
tone? I can only think because of misapprehension of my meaning 
in two parts of my letter. The cause of this misapprehension I am 
ready to suppose was some imperfect mode of expression on my 
part, but I must really ask him to look at my letter again, with 
fairly genial eyes, and to acquit me of anything in the slightest 
degree approaching discourtesy. 

The two parts in which it appears that some further explanation 
is desirable, are:—(1) The reference to ‘‘customers.” This he 
quotes as if I had said that I did not know he had any fan cus- 
tomers; the meaning of which would be that he had designed a 
fan, but had been unable to find a sale for it. To say this would 
be simply rude; but such an idea never entered into my head. If 
Professor Unwin refers back he will find no reference to fan cus- 
tomers at all. All he will find is that, in answer to his request 
that I would convert ‘‘our customers” to the C. G. S. system, I 
chaffed him for adopting and speaking in a commercial ré/e rather 
than a scientific attitude. 

The same kind of explanation applies to what he said about the 
“mere engineer ” caring for nothing but what his customers would 
pay him for. He seems now to think, but he cannot really think, 
that what I replied about such a ‘‘ mere engineer” was intended 
by implication to apply to him! 

(2) The second point on which Professor Unwin has misunderstood 
me is that he thinks I have attempted to accuse him of gross 
blundering; ‘‘crassly stupid” is his expression. May I repeat 
once more that I was well aware there was no difference between 
us. I thought this obvious on the surface, and Professor Unwin 
had said it himself. Why, then, should I accuse him of blunder- 
ing? I did accuse him of one thing, if it can be called an accusa- 
tion. I accu him of knowingly mutilating a general equation, 
and expressing it ina mutilated but convenient form for practical 

urposes. I never supposed but that he was aware of what he was 
ca. and indeed I said as much, and to emphasise it I pointed 
out what I conceived would be his reply to my ‘‘accusation ;” but 
after his letter this week, I do not clearly perceive his position. 
However, the matter is a simple one, and ought not to be difficult 


to settle. I said that Professor Unwin for convenience wrote ” 
p 


into his equations instead of p'. I admitted the convenience in 
certain cases, but said it left the equations mutilated and, strictly 
speaking, incorrect, being wrong in their ‘“‘dimensions.” I further 
said that Professor Unwin’s equation, 
v2 — 02 
7) 
or, what is the same thing, 
v + 7g p = constant, 
was not accurately true unless variations in density were neglected, 
because plainly it ought to be 
“2 +7gp V = constant, 
with V as one of the variables; and if V is to be got rid of, it 
should be done, not by omitting it, but by eliminating it, when 
one gets 


Y 
aE | (Pi — Pe)s 


e+ig Bp? = constant, 
where everything is constant except v and p. 

I might have specified the other horn of the dilemma. It may 
be held that the equation of Professor Unwin is precisely accurate, 
provided the unexpressed density of air is inserted correctly at 
every place to which the equation is applied ; but inasmuch as this 

ensity varies, depending both on temperature and pressure, how 
is anyone to know what is the right density to employ at a given 
place? The dilemma then is, either not accurate, or else not prac- 
tically applicable as it stands without ignoring the variations in 
density. Iam practically only recapitulating what I said before. 
What else can I do? I do not know what Professor Unwin’s reply 
to it is. I thought he would admit the objection but justify 
the procedure on the ground of convenience, saying that the 
average density would do well enough for practical p' , Which 
is quite true. Instead of that, he ejaculates, ‘‘ Oh, br. Lodge !” 
which sounds impressive, but is not explicit, and leaves me in the 
dark as to what he really wishes to imply. 

If Professor Unwin means that I accused him of treating air as 
an incompressible fluid all through, and ignoring its heating by 
compression, I can only say I did nothing of the kind. He himself 
called attention to the difference, and I read and was interested 
in the part of his letter which really dealt with fan efficiency, as 
well as all other parts. 

As to friction, it was I that had to complain of a statement 
concerning it in Professor Unwin’s former letter. If what he there 
said had, as he now says it had, no reference to the short trunk, 
then it was scarcely fair to call me to account for having neglected 
what he himself admits is insignificant. He formerly seemed to 
imply that the friction I had neglected ‘‘ affected the results 30 or 
50 per cent.” He did not exactly assert this, nor did he really 
intend it; but many readers would think he did. 

Professor Unwin says his equations are true in all units, not only 
in pounds and cubic feet. Very good. So those in his letter are. 
I made too sweeping an assertion on that point. But why then 
does Professor Unwin insist on the advantage of equations being 
expressed in pounds and cubic feet, if they can not help being true 
in those units and in all others as well? Why does he object to our 
equations being true in ‘‘dynes and barads” ? 

«J. L.” can hardly expect a treatment of the steady flow of air 
in a pipe to apply equally well to the violent impact of exploded 
powder ina gun. Iam unable to answer his question about where 
the pressure is greatest, nor how it is distributed, in either a 
cylindrical or a conical gun. Certainly, I should imagine the 
pressure to be far greater at the breech, seeing that all the 
momentum of the ball has to be gained from the reaction there. 
I should also imagine that the pressure rises toa maximum just 
before the ball starts, and fall as it gets up speed. However, this 
reply is only to say that the two problems are quite distinct. I 
did not attempt even this much reply before, because I imagined 
that “J. L.” merely intended his query as an intercalated reductio 
ad absurdum of the doctrine that pressure is greatest at wide 
parts, least at narrow parts, and uniform in uniform parts, of a 
pipe in which there is a steady frictionless flow of fluid. 

“*A Miner” ignores the replies I took the trouble to give 
to his queries last weck, and objects to my putting Q.E.D. 
at the end of a solution of a definite problem. His assumption 
that I imagine I have written all there is to write about fans 
is rather absurd in face of the fact that I have not written 
anything at all about them. The heading to my letter in 





1 By an error for which I am not responsible, this 2 appeared as x. 
) v 
which of course was nonsense. ; 


answer to him was supplied by you, Sir, not by me, My article 
was on the flow of air in a pipe of varying cross section driven by 
some machine or other—no matter what—called “fan” for the 
sake of brevity; and this was what his original question referred 
to, though perhaps by this time he has forgotten it. 

I wonder if ‘‘A Miner” still believes that the pressure at the 
throttle of a trunk is greater than at the muzzle, in spite of the 
diagram of experimental observations which he now quotes. 

Liverpool, January 26th. OLIVER J, LODGE. 





Sir,—‘‘ Miner” should have read my letter with more care. I 
do not regard the fan vanes as the equivalent of the steam, which 
would be simply absurd, but I have stated that the impulse 
imparted to the air by the fan vanes may, for the purposes of the 
analogy, be considered as the equivalent of the impulse imparted 
to the water by the exhaust steam. The Bascoup Colliery experi- 
ments, as cited by ‘‘ Miner,” support my views. Taking ‘* Miner's” 
figures, we have a pressure of — 10 mm. at the throat of the chim- 
ney, increasing to — 3 mm., — 1} mm., and 0 mm., superpressure 
progressing as we ascend the chimney, Thus the air passes from a 
space in which its ena is — 10 mm. into a space in which its 
pressure is10 mm. higher. If experiment did not present evidence 
that the pressure at the bottom of the chimney was less than that 
at the mouth, the sensible plan would be to discard the chimney as 
useless, One would like to learn Professor Unwin’s views, if he is 
free to express them, as to whether the concentric sweep given by 
Guibal to his casing, and the forward inclination of the ends of his 
fan blades, are consistent with an approximation to maximum 
efficiency. 

I do not ‘back up”—as “Miner” puts it—Dr. Lodge. I con- 
sider his theory as an abortive birth—a thing without arms, legs, 
or head. ‘‘ Fan,” in his very sensible letter, which Dr. Lodge passes 
with a most uncalled-for sneer, says that Dr. Lodge has only 
**touched the fringe” of the question, a remark which is far too 
courteous, as he cannot truly be said to have done even that. I 
have pointed out that certain of his assumptions are utterly inad- 
missible, and I may add that his omission to take into account the 
possible existence of free moisture in the air would alone put his 
pro deductions from variations in temperature out of court. 
I do, however, follow—I do not presume to say that I “back up” 
—Mr. Froude, a man who was no mere college theorist, but one 
who made sound theory and experiment walk hand in hand. 

In my letter, p. 83 of your issue of the 25th, second column, 
** feet,” line 28, should be ‘‘ foot,” followed by a comma, 

** Area A = in square feet,” line 32, should read ‘‘area = A in 


square feet.” 
(*, Cc fw, y’ a 
“oJ 7 eH 


A v 
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And ‘‘E,” line 10 from bottom, should be “«.” 

I notice also, in looking over the back numbers, that on p. 472, 
December 7th, 1888, first column, fifth line from bottom, 1 have 
written 121 in place of 4/121 = 11. Henry CHERRY, 

Birmingham, January 26th. 


line 58, should be 





ARITHMETICAL SYSTEMS, 


Sir,—In a late issue Professor Greenhill speaks in his letter of 
the ‘‘impending struggle between the British and metric systems” 
of weights, measures, &c. If such a struggle is coming, what is 
going to be said for either side? I wonder if anybody would pro- 
pose anything so radical as the alteration of our very radix of 
numeration ; and yet it has sometimes occurred to me that in 
future ages, when methods of elementary education are being 
abridged in every possible way, and calculations in the ordinary 
science of life are of an intricacy and necessitate an accuracy of 
which we do not now dream, our posterity may abuse us for our 
want of energy in not getting rid, ‘‘while they could,” of so cum- 
brous a system of numeration as the decimal. 

I should be glad to know of any work giving a trustworthy 
history of radices of numeration. I suppose ours arose from people 
finding their fingers convenient things to count upon. have 
heard that the radix of Chinese numeration was once 2, which I 
suppose was due to their only using their two hands or two feet to 
count with. 

But whatever the simple origin of radices might be, it seems to 
me that the fact of other systems of weights and measures creeping 
in—I mean systems whose cumulative factors are different from 
the radix of numeration—is due to a vague sense that the radix 
was an inconvenient one. Thus the people who subdivided bushels 
down to gills and naggins must have had, though they, perhaps, 
did not so define it to themselves, a sense of the fitness of the 
Chinese radix of 2. Those, again, who invented the division of 
feet into inches and lines probably found division into twelve parts 
most convenient; and if they had not already had another numera- 
tion in fashion at the time, they would probably have adopted one 
with the radix 12, But even here the abandonment of the 
‘‘line” for the one-eighth of an inch seems to imply some sort of 
— of error in the original choice, and a hankering after a dual 
radix. 

Now, if men of such varied interest in calculations as Professor 
Greenhill would meet and decide whether we are really using the most 
simple radix, and the one most likely to simplify calculations in al! 
ages, I think a great service would be done to the world. It must be 
remembered that the longer we go on the more difficult it will be 
to make such a change. 

I have neither leisure nor ability to discuss such a question here, 
but I may indicate a few points on which stress may possibly be 
laid in the discussion. I believe our fathers adopted numbers as 
cumulative factors in their tables of weights and measures, so as to 
have their quantities divisible by as many small prime numbers 
as possible. They seem to have regarded remainders in their long 
division sums with somewhat the same feelings as we now regard 
an elliptic integral or the square root of —1. If there is really in 
these days any difficulty in dealing with remainders, then it is 
apes that a varied system of unradical cumulative factors ma 

advisable. But I think this recommendation will probably sin! 
into insignificance before the objection of metrists that the 
simplification of arithmetic due to the adoption of a metrical 
system, where a change of denomination is effected merely bya 
change of position in the decimal point, would be thereby lost. 

I need hardly point out that these arithmetical advantages would 
be secured by any system of weights and measures whose only 
cumulative factor is the radix of numeration, whatever that radix 
may be. We may call any such system of weights and measures 
a radical system. It follows, therefore, that if any number is 
fixed upon as generally the most convenient cumulative factor, and 
we then make this the radix of our numeration, we shall secure, as 
far as we at present can see, the system of most combined 
advantages, 

If this point is demonstrable in this way, the question will then 
arise whether 10 is a convenient cumulative factor for weights and 
measures. The examples I have quoted in our measurement of 
capacity and the later subdivision of the inch into 4th would seem 
to point to the convenience in ordinary life of some power of 2 as 
a subdivisor, and indeed it seems a question whether science 
itself—which I assume is to be the future mistress of the world— 
would not be a gainer by the adoption of such a radix. Think, for 
instance, of an astronomer interpolating fifths of a second between 
the half-second ticks of his chronometer. Could he not much 
easier interpolate one-fourth, or even one-eighth? Think of 
anybody reading an index between two gradations of ascale. Is 
it not easier to imagine it subdivided into quarters than fifths ? 
Nay, the very scales are ruled, perhaps, by machinery which must 





be ua’ for the and the original graduations are 
wich ng hand. Would Rese oud the work they perform not be 








much more accurate if graduation were carried to greater fineness 
by perpetual bisection, instead of alternative division by five? 'The 
eye, ear, and hand all bisect easier than they subdivide otherwise, 
Perhaps if the operation were thus simplified, the nose and the 
taste may some day prove capable of quantitative measurement, 
One great objection to any change would be the time employed 
in teaching two generations of men both systems to make them 
the interpreters between the old world and the new. Would this 
be so formidable? If another radix is deemed advisable, the 
question will be—Which is the most advantageous? The smaller 
the radix, the greater the number of digits employed in expressing 
numbers; and the greater the radix, the greater is the number of 
new symbols and names to be invented. Please excuse the length 


of my SUGGESTION, 
Bombay, January 10th. 


LEAD POISONING, 


Sir,—The startling and now frequent announcements in the 
daily papers of lead poisoning — especially as having recently 
manifested itself at Bradford and the wore. Mere, districts—and 
the consequent anxiety created in the public mind, induce me to 
encroach upon your valuable space with the following remarks :— 

Already attention has been directed to the unadvisability of 
collecting soft peaty surface waters from the high ground and con- 
ducting them without previous filtration through a proper oxidising 
material into towns and cities in the valleys for dietetical purposes, 
more especially when such waters are allowed to pass through lead 
pipes or stored in lead-lined cisterns. Such water becomes charged 
with dissolved organic matter, mostly of vegetable origin ; this in 
its native rivulets is kept sweet by the presence of myriads of 
organisms, mostly cypridious and entomostracw, of various kinds, 
together with abundance of green plants, notably the sphagnum, 
or bog moss. When such water is separated from these larger 
forms of living population, as is often done by straining through 
sand, the organic matter in solution soon begins to decompose, 
giving rise to and accompanied by a new ane of a lower 
type, more minute in size, and called by the bacteriologist, 
Schizomycetes. 

The products of decomposing peaty matter readily act upon 
lead, and a water so charged dissolves considerable quantities of 
that metal and often becomes really poisonous, as in the cases 
recently cited. 

The physiological action of lead is accumulative and very in- 
sidious, and probably many cases of sickness and failing health, 
put down to other causes, are really due to incipient lead poisoning, 
There are, moreover, grave reasons for doubting the wisdom of 
drinking peaty waters, unless previously purified. The death 
rates indicate that danger is lurking in the practice of importing 
| these waters for public service. For instance, the high death-rate 
of Plymouth, as compared with Portsmouth, is probably due, at 
least in part, to the fact that the inhabitants of the former town 
drink soft peaty waters, and the latter deep chalk waters. I could 
instance many towns supplied with peaty water which have high 
death rates. It behoves such places as are now being supplied 
with peaty waters to so purify by efficient filtration in order to 
reduce this danger to a minimum. Mere sand filter beds will not 
remove either dissolved peat or dissolved lead from water. There 
is, however, a material recently introduced and known as 
“* Polarite,” which effectually deals with these two forms of dele- 
terious dissolved matter. ‘This substance acts, so far as the 
removal of organic matter is concerned, by virtue of the oxygen 
which becomes condensed within the material, and is renewed 
from the air and from the oxygen naturally dissolved in all drink- 
ing waters. Consequently it acts only as a carrier, bringing 
oxygen into immediate contact with the peaty infusion, and abso- 
lutely burning it up. Lead also is absolutely removed by this 
‘* Polarite ;” the existence of this material, therefore, cannot be 
too widely known in all places where soft peaty waters are os a 

lied. Polarite, or magnetic spongy carbon, has, I believe, lately 
~— selected by the Government as the most powerful filtering 
medium known, and is sufficiently cheap to be used in all filter 
beds. In concluding these remarks, I would point out to your 
numerous readers the vital necessity of purifying water before 
using it for dietetical purposes, a precaution which, if neglected, 
must inevitably bring about fatal results. 

London, January 28th. Grorce A, Hatt A.R,LB.A. 





PRESTON AND ITS DOCKS, 

Srr,—It is most amusing sometimes to read comments and argu- 
ments re such works as the above, but Mr. Roberts’, whoever he is, 
scheme for going to Preston vi@ Southport is the wildest and most 
impossible of all. Having been a contractor for public works for 
over forty years, also having done work along that coast from 
Fleetw to Southport, and on to Liverpool and farther up, I 
must have seen something of the nature of that coast. Having 
lived also some three years at Lytham, I had an opportunity of 
judging something of the practicability of making ducks at Preston. 
That they can be made there is not much doubt about, but whether 
the channel could afterwards be kept open at any reasonable cost 
is another question. Now for Southport. Anyone who knows 
Southport and its vicinity knows that at 3ft. or 4ft. deep you come 
to the quickest of quicksands. The pier is, I think, nearly a mile 
in length, and often the shore is high and dry nearly to the end of 
it; but dig down at the foot of the first piles, opposite the Victoria 
Hotel, at aft. or 3ft. deep that is what you find—a pretty place 
to make a canal 25ft. or 30ft. deep. I some seventeen or eighteen 
years ago had a contract to excavate the foundations of two gas 
tanks about a mile inland from Southport ; they were supposed to 
go down 38ft. or 40ft. I knew perfectly well that the thing was 
next to an impossibility, and saidso, The Gas Company’s engineer 
had, he ror iy ot mg > hay and found it all brick clay, and they 
had actually bought brickmaking machinery to make bricks from 
the excavations that came out of the tanks, At about 17ft. to 18ft. 
I came to what I said I should, the quicksand, with the result that 
the Gas Company called in the highest class engineers to pronounce 
the thing practically impossible. The tanks are made, but as 
telescope tanks from that level. I have been a subscriber to your 
valuable paper ever since 1860, and have often had to smile at the 
childish ideas of some amateur engineers; but Mr. Roberts’ scheme 
eclipses them all, I was once when in India asked to tender to 
build a screw pile bridge across a river, the foundation of which 
was rock. I remarked to the engineer that on rock I thought a 
stone bridge would be more practicable. I was politely bowed out 
of the office, but the bridge was afterwards built of stone never- 
theless. 

I built several bridges at Southport on the quicksands, some of 
not more than 2ft. 6in, below the surface, and not a crack or a 
twist can be found in one of them. My object in writing this 
letter being solely to show you the nature of the scheme propounded 
by such men as Mr. Roberts and others. Some three years ago, 
in conversation with a contractor, I remarked that I thought the 
whole scheme would ruin Preston, and after a second or two his 
answer was, he thought it would, You may build on quicksand 
safe enough, but to make a canal in it 25ft. or 30ft. is next to an 
impossibility at any cost. CONTRACTOR. 

Eheshire, January 15th. 





CENTRIFUGAL PUMPS, 

S1r,--So much space has been occupied in your pages on the 
discussion of fan aidens, that I venture to hope something may 
be said concerning another form of fan—namely, the centrifugal 
pump. I am not aware of the existence of any exhaustive investi- 

ation of the theory of such pumps which will compare with 

r. Lodge’s admirable paper on fans recently published in THE 
ENGINEER. I know, of course, that a great deal has been written 
on the subject; but I think something might still be said with 
advantage by, for example, Professor Unwin. 

Apart, however, from any general investigation, I am personally 
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interested in the solution of the following problem:—Given a 
centrifugal pump raising water by suction 7ft., and delivering it 
at a height of 12ft. above the axis of the fan, what is the proper 
shape to make the suction and delivery pipes? This point never 
seems to be touched on by any writer save in a very vague and 
uninstructive way. It seems to me that if great benefit is derived 
from the use of a conical outlet trunk in the case of a fan, some- 
thing of the same kind ought to be possible with a centrifugal 
pump. But all the best makers invariably use parallel discharge 
and suction tubes, 

Professor Perry, it is well known, holds that nearly all text- 
books on hydraulics abound in errors, and that the only really 
sound authority is Professor JamesThomson, Professor Perry lays 
down the following dictum :—‘‘ A gr of water at any place has 
its total energy in three shapes, It has p foot-pounds of energy 
because it is p feet above datum level. It has 2°3 P foot-pounds of 
energy because its pressure is P pounds per square inch, and it has 
y2 + 64°4 foot-pounds of energy, because its velocity is v feet per 
second,” 

Now it is clear that the work of the pump is to augment v; and 
if I read Professor Perry aright, v is sheer waste, except in so far 
as it produces head. In other words, we ought to have at the 
bottom of the rising main the greatest necessary velocity, while at 
the top of it we ought to have the least possible. This goes on the 
assumption that the static head in the rising main is balanced by 
the ‘dynamic head” in the pump, just as the dynamic head in 
an injector balances the boiler pressure. Of course, for a given 
volume of water to be delivered there is a given velocity and dia- 
meter of outlet. Ifthe pipe is bigger than this the velocity will be 
too small, and the head cannot be carried. If smaller, then the 
velocity will be needlessly high. 

In ordinary pump practice the velocity is got in the pump without 
regard to the throat speed. Butis not this bad practice? The fan 
has to give kinetic energy to the water, and this will vary as the 
square of the velocity. It would be very much better in every way 
to make the fans impart pressure energy. If, then, we contract 
the throat, we shall set up a pressure resistance in the pump, varying 
as the velocity only, and we shall get kinetic energy in the throat, 
and this will at once be reconverted into pressure energy in the 
rising pipe which gradually enlarges the whole way up from the 
throat. 

Of course there is the question of friction in the throat to be 
considered ; but this would be very small if the throat curves were 
cf the proper form to suit the contracted vein. It may be that all 
this has been discussed already years ago, but I have not seen the 
question raised, a some of your readers have tried the 
experiment, and can tell me if they have derived any advantage 
from using conical delivery pipes or rising mains. Up to the present 
all improvements seem to have been effected either in the shape of 
the vanes or of the vane case, or both. They end, in a word, with 
the pump, and anything will do for a rising main, provided its 
flanges will fit the pump flanges. It may be that this is all right; 
but it may be all wrong, and I hope you will think my question 
worth a place in your correspondence columns, P. L, WILKINS. 

Spalding, January 29th. 


CYLINDER CONDENSATION, 


Sir,—The subject of cylinder condensation which you refer to 
so suggestively in your leading article last week is one which as 
yet remains to receive an accepted explanation. 

In the cylinder there is a more or less gradual expansion of the 
steam and a continual fall of pressure after the period of cut-off. 
The effect of expansion on air, and no doubt on steam also, is to 
ee cold, or rather to lower the temperature. On the other 
nand, the effect of removing pressure from boiling water is to pro- 
duce steam. It would seem to me that these two observations will 
sufficiently account for the action inside a cylinder, without 
reference to the material of which the cylinder is composed. As 
expansion goes forward, condensation—in consequence of lowering 
temperature—takes place; but as the piston progresses the decline 
in pressure causes the water formed at the immediately preceding 
pressure and temperature to burst into steam. This takes place 
at all parts of the stroke, except previous to the cut-off. Until 
the cut-off takes place expansion goes on, but without much 
decline in pressure, so that the water formed continues water until 
the pressure falls; and this will account for the mistiness or fog 
you refer to in Mr, Donkin’s experimental glass, 

I have frequently calculated by reference to tables of saturated 
steam the water passing through a cylinder indicating 200-horse 
power, and compared it with the water evaporated as ascertained 
by a water meter attached to the single boiler supplying the 
engine, and found roughly that twice as much water passed into 
the boiler as was shown by the diagrams. This loss I accounted 
for entirely as the result of expansion, The material of which the 
— is composed and the influence of the condenser are, I 
think, merely incidental, and are quite unimportant. 

As to jacketting, no doubt artificial heat applied round the 
cylinder will lessen the condensation, but with what economy 
seems doubtful. My observations made on a large jacketted 
receiver, with a good opportunity for experiment, as the load of 
420 indicated horse-power was steady, and the engine supplied 
from a separate boiler, to which the coal was weighed daily, 
showed that the consumption was little affected one way or the 
other—i.e., by filling the receiver jacket or otherwise. 

The Glen, Newry, January 29th. HENRY BaRcROFT. 





RAILWAY SPEEDS, 


Sir,—In your issue of February 29th, 1884, there appeared an 
article in which you rightly stated that the ‘‘ fastest train in Great 
Britain was the Flying Dutchman, of the Great Western Railway,” 
and in which you also corrected some wrong statements which had 
been made by some contemporaries, A book has been lately sold 
on some of our railway bookstalls entitled ‘‘The Best Trains,” in 
which are some glaring misstatements to which I should like to draw 
attention. As all readers of ‘‘ Whittaker’s Almanack” probably 
know, the fastest train in Great Britain is now the up Manchester 
express on the Great Northern Railway, arriving at King’s Cross 
at 6.15 p.m.; next to which come the four trains on the Great 
Western known as the Flying Dutchman and Flying Zulu, two 
each way. I wish, however, to draw attention to the wholesale 
abuse of the Great Western Railway in which the writer of this 
book indulges. Comparing the Great Western and South-Western 
service to Exeter, he says, on page 4:—‘‘ The service on the South- 
Western is certainly better, as there are more fast trains than on 
the Great Western.” Mere reference to Bradshaw will show this 
to be quite untrue. The writer also blames the Great Western for 
not running third-class on their fastest trains, but let him go to 
Paddington at the time the Dutchman is starting with its heavy 
load and he will soon see the reason. 


There is not the least reason why the South-Western should not 
run to Exeter with only a stop for locomotive purposes, as there 
are no big towns in the way. If the Great Western can run a 
dozen trains through Reading without stopping—a town of fifty 
thousand inhabitants—why is it that the South-Western can only 
afford to run three through Basingtoke—a town of four thousand 
inhabitants ? 

Again, in comparing the running of the 10°40 a.m. train from 
St. Pancras with the Dutchman, he says :—‘‘ Here the Dutchman 
is badly beaten, even with its unique road,” whereas the running 
speed of the Midland train is only 51 miles per hour against 
584 miles of the Dutchman. The comparison of the Great Eastern 
Railway service to Cambridge with the Great Western Railway to 
Oxford is also very unfair, not to say erroneous, 

I have no interest in the Great Western more than being a con- 
stant traveller on the line, nor do I wish to set it up as superior to 
any other line ; but I think such odious comparisons as these, and 





many others which I will not trouble you with, ought not to go un- 
challenged. ENGINEER. 
Reading, January 29th. 


THE TEACHING OF WORKMEN, 


Sir,—Would you kindly allow me to draw your attention to the 
lack of really efficient workmen in England. I speak in particular 
as to engineers, though I have no doubt the same defect exists in 
other trades, 

The only way to efficiently learn a trade is to devote a number 
of years to it—in other terms, to be bound. If, as is the case, 
when lads are not apprenticed, this term is cut short through the 
caprice of either master or learner, both suffer, and the whole 
trade degenerates through imperfectly taught men putting them- 
selves in the position of workmen, 

This state of things might be greatly altered if only masters 
would bind all learners, I have done so for a number of years, 
with good results; even every errand boy who enters my factory 
is bound, and eventually placed in a position to become a good 
workman. 

This system has its difficulties undoubtedly, Awkward lads are 
sometimes met with, but these cases are few, and they can always 
be dealt with, 

I would say to the master who will not bind his apprentices, 
do not take them, in nine cases out of ten they do not stop long 
enough to learn a trade, they are no credit to you or to themselves, 
and they become a nuisance to the trade. If masters would bind 
all their learners, and would always give a preference to those 
workmen seeking employment who can produce their indentures, I 
feel certain there would soon be a marked improvement in the 
efficiency of our workmen. 

My experience is that, as a rule, the good workman has served 
his time fully, while the inefficient one—never bound—stops to 
learn only a short time and then leaves to better himself. It is 
undoubtedly the duty of every engineer to instruct his share of the 
rising generation, but it is also his duty to do it in such a way as 
shall conduce most to the general prosperity of the future, 

Good workmen are very scarce, and rapidly getting more so; 
this is, 1 think, a serious matter for consideration, or what will be 
the effect on our manufactures in time to come? 

I trust some of your readers may deal with this subject more 
fully. J. STANNAH, 

20, Southwark Bridge-road, London, §8.E., 

January 22nd. 





WATER GAS, 


Sir,—As many extravagant and one-sided statements have lately 
appeared in the press as to the introduction of this matter in Eng 
land, I beg to inform you that my water gas plant, now at work 
here for heating and lighting, was established early in 1887—that 
is, nearly two years before any other plant now making the same 
kind of gasin this country—and has worked continuously ever since. 

I may add that this apparatus is of quite a different type to my 
payee! meee gas producers, which are most extensively employed 
for producing the very cheapest kind of gas for heating furnaces 
and boilers, costing less than one penny per thousand cubic feet. 

Stafford, January 29th, ALFRED WILSON. 


KINGSTON SEWAGE, 


Sir,—In your description of the works in connection with the 
above-named sewage works, you state that the steam is passed 
through steam separators. It may be interesting to your readers 
to know that they are on Messrs. Boys and Cunynghame’s patent 
centrifugal principle. J.C. R, OKEs, 

39, Queen Victoria-strect, London, E.C., 

January 29th, 





S1r,—I must impress upon your correspondent ‘“ Electrician” 
that I have not turned away from the subject at all, as in my first 
letter 1 asked for economy trials of the Willans three tandem com- 
pound engines. Messrs. Willans say that these engines were con- 
sidered economical in 1884, but they are far from being so now-a- 
days, as Messrs, Willans own figures show, viz., 381b. of water per 
indicated horse-power for a compound engine, and this figure 
requires adding to when the engine has been running a few weeks. 
Iam not writing on a subject I know nothing about; I flatter my- 
self I know a deal more about the practical working of Willan’s 
engines than they give me credit for. I do not wish to say any- 
thing against the new central valve engine, as I look upon it asa 
very ingenious piece of mechanism, and one sure to meet with success 
for land purposes where small powers are required. If Messrs. 
Willans have made so many of these it is very funny that 1 have 
not come across one, as all the engines by this firm that I have 
seen have been three-cylinder simple and three tandem compound, 
and therefore will Messrs, Willans kindly name any launch on the 
Thames that they have fitted a central valve engine to. 

I did not mean to convey that ordinary triple expansion engines 
of equal power to the Willans would have been more economical 
for the pumping at Kingston, but I do maintain that one ordinary 
triple expansion condensing engine, of the combined powers of the 
Willans, driving centrifugal pumps direct and by belts, would have 
been more economical. W. A. 

January 31st. 





STRESS IN WINDING DRUMS. 


Smr,—Would some of your more erudite readers—who are not 
entirely dependent on mechanical instinct—be good enough to 
suggest a correct method of determining the compressive stress 
= square inch on the barrel of a winding drum upon which has 

en coiled under a given tension any specified length of rope. 
The variations due to differing conditions and elasticities of the 
rope might be included with advantage, also the difference due to 
a number of overlapping coils, as against one lap of rope. _Think- 
ing that thisquery may be a matter of public interest, I trust I 
shall not be wrong in anticipating your kind insertion. BETA, 

January 28th. 








THE CITY OF LONDON AND SOUTHWARK 
SUBWAY. 

DvuRING the past half-year continual progress has been made 
with the underground work throughout the whole of the City of 
London and Southwark Subway line, and so rapidly has it pro- 
ceeded that in about three months from the present time it is 
expected that the tunnels from King William-street to Kennington 
Oval, a distance of about 24 miles, will be completed. The con- 
struction of the stations is also being actively carried on. The 
main underground works at the King William-street and Great 
Dover-street stations are nearly completed, and those at the other 
four stations are progressing favourably. During the last half- 
year over 3800 yards of tunneling have been completed, a speed 
of about 80ft. per day, hitherto unparalleled in work of a similar 
character. Of the 6} miles, about 5 miles are now completed. 
In accordance with the resolutions passed by the shareholders at 
the last half-yearly meeting, the directors have devoted a large 
amount of attention to the question of the best method of elec- 
trical haulage, suitable for efficiently working the traffic, and they 
invited proposals from several of the chief electrical manufacturers. 
After a very exhaustive examination into the details of the several 
different proposals, the directors, acting under the advice of the 
company’s engineers, have entered into a contract for the installa- 
tion of the necessary machinery and plant with the well-knéwn 
engineers, Messrs. Mather and Platt, of Manchester. 

e method of construction and the system of working of the 
subway mark a new departure in the methods of communication 
in our large towns, and will probably afford a complete solution of 





the problem of underground railways, The subway consists of 
two tunnels, each 10ft. 6in. in diameter, formed of segmental cast 
iron plates, It extends from the Stockwell terminus at Clapham- 
road, by the Oval and Elephant and Castle at Newington, and 
then under the Thames to the city terminus at King William- 
street, the total length of each tunnel exceeding three miles, 
There will be stations at the Monument, King William-street, 
Great Dover-street, the peer and Castle, the Oval, and at 
Stockwell. As the method of construction, which is entirely novel, 
has been already described in THE ENGINEER, vol. lxiv., page 29, 
we need not allude to it more particularly now, but it is only quite 
recently that the system of traction to be adopted has been finally 
decided, 

The original Act of Parliament specified that the traffic should 
be worked by means of carriages, propelled upon the system of 
the cable tramway, but about a year ago the success of the Bess- 
brook and Newry Tramway and other similar undertakings led the 
directors to consider the adaptation of electrical working, and they 
entered into communication with Messrs. Mather and Platt, of 
Manchester, on whose behalf Dr. Edward Hopkinson, the 
managing partner of their electrical department, prepared a 
detailed and elaborate scheme. The matter was under discussion 
for some months, and finally tenders were invited from the most 
eminent electrical engineering firms. The result has been that the 
scheme of Messrs. Mather and Platt has been adopted in its 
entirety, as affording a perfectly satisfactory and feasible solution 
of the problem, and a contract has been placed with them for the 
carrying out of the entire work. The generating plant will be 
placed at the Stockwell terminus, where boiler and engine plant 
of 1000-horse power will be erected, and three large ison- 
Hopkinson generating dynamos. The current will be conveyed by 
a lead-covered cable throughout the whole length of the line, and 
Dr. John Hopkinson’s system of overhead conductors will be 
adopted for conveying the current to the locomotives. This 
system has proved a great success on a small scale at Bessbrook, 
and is particularly well adapted for such an undertaking as the 
subway. 

There will be fourteen electrical locomotives, each capable of 
developing 100-horse power, which is sufficient for moving a train 
containing 100 passengers at 25 miles per hour, and for providing 
the great power for starting rapidly. e trains will run at inter- 
vals of three minutes, and each consist of three cars. In addition 
to the plant required for the electrical traction, Messrs. Mather 
and Platt’s contract includes the lighting of the trains and of the 
stations, and of the hydraulic lifts and approaches. 

The experience gained by Dr. Edward Hopkinson on the Bess- 
brook and Newry line, which, though on a smaller scale, is still of 
the same character, and which has proved a most unqualified 
success, has solved many difficulties in connection with electrical 
traction, and will be of great value in the present undertaking. 

Mr. James Henry Greathead is the engineer of the subway, to 
whose designs the entire works have been constructed. Sir John 
Fowler and Mr. Benjamin Baker are the consulting engineers, and 
Mr. Spagnoletti the consulting electrician, 








PROPOSED DAM ON THE VERSE, 
WESTPHALIA. 

WE publish this week a double-page engraving showing the main 
features of a proposed dam on the Verse, a tributary of the Lehne, 
Westphalia. Particulars of the proposed works will be published 
in our next impression. 








AUSTRALIAN ENGINEERING NOTES. 

THERE is still no definite settlement amongst the coal miners in 
the Newcastle, N.S.W., district. Several of the mine managers 
have engaged non-union men, who are working under police le 
tection. “The proprietors of the Stockton pits have offered to 
resume work on the accceptance of their agreement by the miners, 
which offer has been taken. The Mount Kemble miners, in the 
southern district of N.S.W., have given notice of their intention 
to cease work within fourteen days, owing to the refusal of the 
masters to advance the hewing rate. The result of the strike in 
the Newcastle district will most assuredly be severely felt by the 
masters in the future ; already four new mines are preparing to 
start in that district. A Sydney syndicate has taken up 3000 
acres of land at Ngakawau, New Zealand, for the purpose of 
working the coal there, and Mr. Harper has recently landed at 
Nelson to commence operations. Sir James Hector, Government 
geologist to the New Zealand Government, and Mr. Reginald 
Murray, Government —_ in Victoria, have just completed an 
inspection of the coal resources of the latter colony. e coal 
seams of the Narracan Valley, Moe, Boolara, and Mirboo, have 
been visited, and also the recently discovered beds on the Latrobe 
River, near Morwell, and at Traralgon. Itis stated that Sir James 
Hector is favourably impressed with the coal resources of Victoria, 
and intends shortly to forward a report to the Minister of Mines 
on the subject. 

Following on the mania for strikes, the men connected with the 
carpentering trade, both union and non-union men in Sydney, have 
gone out on strike, ostensibly owing to the attitude assumed by 
the Builders’ and Contractors’ Association with regard to a code of 
rules, the main point being fora rise in wages from 9s, to 10s. a 
day. This strike will affect about 3000 men. 

The Brisbane tramway employés have struck work on account 
of the refusal to reinstate certain men who had been dismissed in 
consequence of their refusal to sign a code of regulations which the 
men allege is unjust. 

The New South Wales revenue returns just published show the 
revenue for the quarter ending 30th September, 1888, to be 
£2,242,716, against £1,869,112 for the corresponding quarter of last 
year ; an increase of £373,604, or an average increase of £895,896 
for the year. The chief increases are excise and stamps, £16,000 ; 
land revenue, £196,831; pastoral holdings, £211,686 ; land sales, 
£32,090. Mining receipts are increased by £13,691; railways, 
£146,182 ; post office, £24,861 ; fees of office, £2945. The largest 
items of decrease are: customs, £19,449; ad valorem duties, 
£64,108, being partly made up by large increases in the return 
from spirits, wine, ale, tobacco, and cigars. Land sales decreased 
£32,000. The customs revenue for the month of September for 
Victoria shows a satisfactory increase. 

The Illawarra railway from Sydney to Kiama was formally 
opened by the Governor of New South Wales—Lord Carrington— 
on Wednesday, October 3rd. This line runs along the south coast 
from Sydney, opening up railway communication with the southern 
collieries and the finest agricultural district throughout the colony. 

There is still no change with regard to the dispute of iron- 
moulders in Victoria. The Ironmasters’ Association have held a 
meeting, at which they unanimously decided not to recede from 
the position they have taken up ; and at the Ironmoulders’ Society 
the men resolved not to sign the rules of the board of conciliation. 

The Victorian Minister of Water Supply has invited tenders for 
the construction of the Loddon storage and regulating basin, which 
is being undertaken as a national work. 

Mr. Eddy, the new Commissioner for New South Wales Railways, 
arrived in Sydney on the 16th October, and interviewed the Premier 
the following day, when he was formally placed at his new duties. 
It is expected that the other two commissioners, who will co- 
operate with him, will be appointed this week. 








TuE water supply scheme for Brisbane recommended 
by Mr. Davidson, engineer, Melbourne, has been adopted by the 
Government, and steps are to be taken for proceeding with the 
works, The estimated cost has been placed at £216,000. 
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AMERICAN ENGINEERING NEWS. 


Electric railway.—An electric street railway is now being con- 
structed on Fulton-street, New York, running across the city from | 
the East River to the North River. It is on the Bentley-Knight 
system, with conductors carried in a shallow underground conduit. 
The conduits are not laid between the rails of the tracks, but in 
the space between the two tracks, close against the inner rails. 
By this arrangement repairs can be made with comparatively little 
interference with traffic, and existing horse-car lines can be 
converted to the electric system without disturbing the track. 
The yokes are of cast iron, and have the upper part formed into a 
hollow box, in which are the nuts of the bolts holding the slot rails, 
so that adjustments can easily be made, and by these boxes access 
can be had to the insulator supports. The boxes are covered with 
caps. The conductors are copper bars, 24ft. long, carried in 
porcelain insulators. Connection is made by means of a contact 





plough, at the lower end of which are pivotted spring shoes, which 
slide along the copper bars. The plough is hel 


in guides, which | of 


| been set to run after its initial dive from the vessel, and it is to 


recover from this dive within 90ft. It can be adjusted so that at 
the end of its run water will be admitted to the charge, and the 
torpedo will sink to the bottom, or ballast will be dumped so that 
it will rise to the surface and can be recovered. The motive-power 
is the momentum stored up in a heavy steel fly-wheel, to which a 
high velocity of rotation is given by a motor before the torpedo is 
launched. The inventor is Captain John A. Howell, United States 
Navy. 

Dry dock,—The Navy Department will build a timber dry dock 
at the League Island navy pny Philadelphia, 150ft. long on top, 
130ft. wide, 25ft. 6in. draught on sills at mean high-water, 50ft. wide 
on floor, 80ft. wide at entrance. The six upper altars and coping 
to be impregnated with croesote. The pumps are to have a dis- 
charge capacity of 40,000 gallons per minute each, The entrance 
will be closed with an iron caisson. 

Heavy locumotives.—The Philadelphia and Reading Railroad Com- 
pany has ordered some heavy “ Consolidation” engines—four pairs 
rivers and two-wheeled leading truck—for the mountain divi- 


extend across the entire width of the car, and allow the plough to | sions Cylinders, 22in. diameter by 28in. stroke; driving wheels, 50in. 
slide freely and to follow any variations in the line of the conduit | diameter; boiler, 6ft. diameter and 13ft. 6in. long between tube 


slot. 


When a car switches from one track to the other for its | plates, with 270 tubes 2}in. diameter; fire-box, llft. by 3ft. 6in.; 


return trip, the plough must occupy a position opposite to that | placed above the frames but not above the wheels; heating surface 
which it had before reaching the switch, and must maintain the | of fire-box, 185 square feet ; total heating surface, 2845 square feet. 
electrical connection while making the switch. Between the yokes | They will burn anthracite coal, but not buckwheat or refuse coal. 
the conduit is of sheet iron, in a bed of concrete. The sketch | They will have the Le Chatellier water brake, and the American 
below shows a cross section of the track and conduit at the yoke, | steam brake on driving and tender wheels. Total weight in working 








and shows also a view of the car truck, with its motor equipment, 
plough, &c. The line will be a difficult one to operate, as there is 
a heavy traffic of ponderous wagons, Xc., which will severely try 
the track laid on a street without any concrete foundation, as too 
many of our streets are, and as Fulton-street is. 

Water supply of New York City.—The president of the Board of 
Health recently wrote to the Aqueduct Commissioners, asking 
when the city would receive the benefit of an increased water 
supply through the new aqueduct, so as to determine whether 
owners of tenement houses should not be at once compelled, in the 
interests of health, to take measures to have more water in such 
houses, as he has been frequently appealed to tos nd orders on 
the ground that with the completion there would be plenty of 
water, which the pressure would force up to the top floors, which 
it does not now do. The Commissioners, in reply, stated that they 
hoped the aqueduct proper, from Croton Lake to the gate-house at 
135th-street, will be completed next summer and autumn, although 
circumstances may arise to delay its completion until the end of 


| The ‘* vestibule” 





the year. This, however, will not of itself afford any considerable 

relief to the city ; and no real relief from the present scarcity of 

water will be obtained until additional storage reservoirs are com- 

pleted in the Croton basin. Of such reservoirs, the first to be com- 

pleted, and the only one now under construction, is the double | 
reservoir known as the Sodom reservoir, the contract for which 

calls for its completion by December 31st, 1889. If completed in 

time to be filled by the spring floods of 1890, it would then be pos- | 
sible to increase the present average supply of water in this city | 
by about 25,000,000 gallons per day, an increase of about 22 per | 
cent. over the present average daily supply. Should completion, 
however, be delayed three months or more, the reservoir would | 
probably not be filled before 1891, Even the completion of the | 
Sodom dam will not furnis> all the water required for a sufficient | 
supply for the city ; this can only be obtained by the construction | 
of other storage reservoirs, and the Commissioners expect to enter | 
into contracts for the construction of such reservoirs in the near 

future. No additional water supply can, however, be ex; | 
from the construction of any reservoir not yet contracted for, 
until at least two or three years after the contracts are awarded. 

Railway speed.—Railway racing has been tried between Phila- 
delphia, Pa., and Washington, D.C. The distance by the Baltimore 
and Obio Railroad is 134 miles, but there is a ferry transfer across 
Baltimore Harbour; by the Pennsylvania Railroad the distance is 
137°8 miles. The fastest time used to be 3 hours 25 min., made by 
the fast express on the Pennsylvania; but some time ago the | 
Baltimore and Ohio ran two fast trains a day each way, making the | 
run in 3 hours 15 min.; the Pennsylvania followed by a cut to 
3 hours 10 min., and the Baltimore and Ohio then reduced its time 
to 3 hours, which means an average speed of over 50 miles an 
hour, deducting the time required for the ferry transfer. The 
only stops were at Wilmington, Newark, and Baltimore, and the 
run from Baltimore, M.D., to Washington—41°8 miles—was made 
in 50min. The company is building three passenger engines | 
designed to make a uniform speed of 60 miles per hour, and has 
ordered thirty vestibuled cars from the Pullman Palace Car Com- 
pany—also three postal cars; this equipment is for the express 
service, and will first be used for the enormous press of traffic on 
4 occasion of the Presidential inauguration at Washington in 
March. 

Brake tests.—The Lehigh Valley Railroad Company has been | 
making tests with a train of fifteen cars fitted with the new Widdi- | 
field and Button electric and automatic brake. On a 70 mile run, 
an emergency stop at 34 miles an hour was made in 28 seconds | 
and 680ft.; a service stop at 29 miles an hour was made in 680ft.; | 
the train was broken in two at 32 miles an hour, and the detached 
portion—automatically braked—stopped in 27 seconds. Friction 
pulleys on a sleeve cast on the car axle are thrown into action by 
an electric current, and apply the brakes by a chain gear. The 
electricity is stored at the engine and rear car, and led through 
the train by an insulated wire with suitable couplings. Each car is 
acted upon independently, so that the train is stopped without 
os ing. 

loes.—The Secretary of the Navy has awarded to the 
Hotchkiss Ordnance Company a contract for thirty Howell automo- 
bile torpedoes at 2200 dols. each, and ten sets of launching appara- 
tus at 3800 each. They are for the new steel cruisers, and this is 
the first Government contract for the Howell torpedo. The results 
obtained, as compared with those of the Whitehead torpedo in use 
by European navies, will be watched with interest. The con- 
tractors only guarantee a speed of twenty-two and a-half knots per | 
hour for 400 yards, although the Whitehead has made thirty knots 
under favourable circumstances, but they guarantee that when 
launched from a ship making eighteen knots or less, the to ° 
shall deviate more than fifteen yards to the right or left of the 
point aimed at, or 2ft, above or below the depth at which it has 





| are 400 nominal horse- 


order, 153,040 lb, with 
138,040 lb. on driving wheels; 
tractive force, 271 1b. per pound 
of average pressure in the cylin- 
der. 

Cost of rolling stock, — The 
Southern Pacific Railroad Com- 
pany has spent about 5,000,000 
dols. for engines and cars 
during the last sixteen months, 
The new freight engines are 
twelve-wheelers, and one will 
do the work of three of the old 
engines onthe mountain grades, 
The capacity of the freight cars 
has been increased to 25 tons. 
The purchases included 180 lo- 
% Wyss, comotives, averaging 10,000dols. 
= each; 40 sleeping cars, at 

| 14,000 dols. each; 75 passenger 

Ss cars at 5000 dols. ; between 2500 

Yy and 3000 box and flat cars, the 
A Lf 
in ef 
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Center Line of Street. 


former costing 600 dols. and 
the latter 400 dols. each; also 
a number of tourist, mail, bag- 
gage, and express cars at an 
aggregate of 75,000 dols. 
Electric lighting of trains,— 
car train which runs three times a week 
Fla., is lighted by 


ee 


a 


between New York and Jacksonville, 
electricity on a new plan. In each car is a battery of 
thirty-two storage cells, which are kept charged by a small compact 
dynamo in the baggage car driven by a Brotherhood engine, the 
exhaust from which is used for heating the cars. The whole plant 
in the baggage car only occupies 6ft. by 3ft. of floor. Each car is 
wired for twenty-six lamps, and connections are also made with 


portable incandescent lamps hung at the sides, so that a passenger | 


can light one of these lamps, and see to read comfortably after 
the curtains of the berth are drawn at night. A similar arrange- 
ment has recently been established on two vestibule trains on the 
Chicago, Milwaukee, and St. Paul Railroad. 

A steel car.—A United States postal car built of steel has 
recently been completed by the American Fireproof Steel Car 
Company. The frames and upper framing are of steel channels, 
angles, plates, and rods, and the panelling is of steel sheets, cor- 
rugated, covered with asbestos boards. It will be run on the 
Louisville, New Albany, and Chicago Railroad. 

English railroad track.—The American Society of Civil Engineers 
has awarded the Norman medal, for 1888, to the paper on “‘ Eng- 


| lish Railroad Track,” by E. E. Russell Tratman, which was read at 


the last annual convention. The paper goes very fully into the 


| details and cost of the track, preservation of timber, &c, 








LAUNCHES AND TRIAL TRIPS. 


On the 25th ult., the s.s, Echuca proceeded from the Tees on 
hertrial trip. This vessel has been built by Messrs. Raylton, Dixon, 
and Co., for Mr. William Lund, of London, her dimensions being 
—Length, 336ft.; breadth, 40ft.; depth, 28ft. 8in.; with a dead- 
weight carrying capacity of 4050 tons, and is intended for his 
Australian line. She has hand dation for p gers 
in long ag. domes officers and engineers under long bridge amidships, 
and large chart-room and ‘no oa on top. er engines, which 
have been built by Messrs. T, Richardson and Sons, Hartlepool, 

wer, having cylinders me 43}in., and 
7lin. diameter, and 48in. stroke, are very complete, and fitted 
with manganese bronze propeller. They worked most satisfactorily 
on the trial trip, attaining, we are informed, a speed of over 12 
knots with loaded vessel. She has been built under the superin- 
tendence of Captain Mackenzie, of Sunderland. 


On Tuesday the Blyth Shipbuilding Company launched a steel 
screw steamer of about 2500 tons dead weight, namod the Petunia, 
for Messrs. Lilly, Wilson, and Co., of West Hartlepool. The 
vessel has been constructed with cellular bottom for water ballast, 
web frames, &c., and will class 100 A 1 at Lloyd’s. She hasa 
raised quarter-deck and poop aft, long bridge from after end of 
engine-room to fore side of foremast, with topgallant forecastle for 
crew and firemen. There are four large cargo hatches and four 
powerful steam winches for working the cargo, direct-acting steam 
windlass for working the stockless anchors, and steam steering gear 
amidships, with a powerful screw gear aft. The engines are triple 
expansion, and will be supplied and fitted by Messrs. Biack, Haw- 
thorn, and Co., Gateshead-on-Tyne, with cylinders 20in., 33in., and 
54in. and 36in. stroke, and 1601b. pressure. This is the second 
vessel launched this year by the Blyth Shipbuilding Company, who 
have several vessels in hand at present, and are also engaged in 
the construction of a large dry dock. 

The Union Steamship Company’s R.M.S. Pretoria, built and 
engined by Messrs. Denny Brothers, of Dumbarton, and favourably 
known in the Cape and Natal Mail Service, has completed a 
thorough refit, and her engines have been converted tothe tri-com- 
pound system by Messrs, J. and J. Thomson, of Finnieston Engine 
works, Glasgow. Thefollowingarethe particulars of Pretoria’sengines 
as now converted :—Diameter of cylinders, 33in., 52}in., and 86in. ; 
stroke, 54in.; and she has been fitted with new high-pressure boilers 
working at 160 Ib. to the square inch. The whole of the steamers 
employed in the Union Steamship Company’s Mail Service to and 
from South Africa have now been supplied with tri-compound 
engines, and the Pretoria, in common with the others, has been 
fitted with all the latest improvements, such as refrigerator and 
cold air chambers, and a lete installation of electric light. 
The Pretoria will be remembered in connection with the Zulu War 
of 1879, when she conveyed the 21st Highlanders, 942 in number, 
from Southampton to Durban, Natal, in twenty-four days eight 
hours, being then the fastest run from England to Natal ever made, 
The Pretoria, with the old boilers and engines, has mado the voyage 
between Plymouth and Cape Town, and vice versa, in eighteen days 
eleven hours, and eighteen days five hours respectively, net steam- 
ing time in each case, and it is anticipated she will excel these per- 
formances with her new engines and boilers, She underwent her 














official trial trip in Stokes Bay, on Monday, January 28th 
when she attained a mean speed of 14°3 knots per hour, and indi. 
cated 3657-horse power. This indicates an increase of three-quarters 
of a-knot, and 861-horse-power over the result of her trial trip with 
the old type of engines. 

On the Ist of January Messrs. W. Simons and Co., Renfrew 
launched a patent stern well hopper dredger, named Otter, which 
has been constructed to the order of Mr, Walter Peace, agent for 
the Natal Harbour Board. The vessel was launched complete 
with machinery on board. The Otter is of the following 
dimensions :—Length, 170ft.; breadth, 82ft.; depth, 14ft. In the 
forward part of the dredger are fitted two pairs of independent 
compound surface condensing engines of 500 indicated horse- 
power, each pair driving its own line of propeller shafting, while 
the dredging operations can be carried on by either pair of engines 
and each of which will be capable of raising 400 tons of ordinary 
material per hour. Steam is supplied by two steam boilers 
of 100lb. pressure. When the boilers are cold, and when 
raising steam in them, separate donkey boilers and engines 
are provided for circulating the water. This is a very 
necessary provision against their unequal expansion and con- 
traction so ruinous to boilers. The engine-room, which is very 
spacious, is provided with ventilating fans, and has also telegraphic 
communication between the bridge and the dredging gear. Patent 
steering gear is provided, An important improvement has been 
developed by this firm in connection with the dredging gear, by 
which the bucket ladder can be moved forward or backward inde- 
pendent of the vessel, and thus be made to project through the 
stern of the vessel and cut its way into and through sandbanks 
where there would not ordinarily be sufficient water to float in, 
The point of different between this and other dredgers jis 
not in the application of the traversing gear, but in the stern 
being divided instead of the base for the projection of the 
bucket ladder, and in this manner having a solid instead of 
a divided bow, which is better able to withstand heavy seas, In 
the suspension of the bucket ladder another improvement has been 
effected by hanging the bucket ladder on a separate shaft from 
that which holds the top tumbler, so that the latter may be taken 
out without having to disconnect the lower tumbler. Spring 
buffers are fitted at the top bearings of the bucket ladder, so that 
when rising and falling in a swell when dredging the risk of break- 
age to the ladder shaft bearings is reduced toa minimum. The 
buckets have a capacity of about half a ton each, and are of some- 
what different form, and a decided improvement upon those 
now in general use, Ripping claws are provided for the 
disintegration of hard material. The builders have in a forward 
state of completion for the same owners the hopper dredger 
Beaver. This dredger, instead of a bucket ladder, will have two 
very powerful centrifugal sand pumps, which will raise about 1200 
tons of sand per hour. The above-described dredgers are con- 
structed from the specifications of Mr. C. W. Methven, M. Inst. 
C.E., resident engineer to the Natal Harbour Board, and the prac- 
tical inspection of them in this country has been in the hands of 
Mr. D. Macallister, C.E., assisted by Mr. John Stewart, M.E. The 
selection of the hopper dredger instead of the stationary dredger 
system as the most suitable for the port of Natal has been the 
result of careful consideration. At this port, the distance to 
place of deposit being short, and sometimes rough seas have 
to be encountered, the danger that there is in connection with 
towing barges or loading them alongside ordinary dredgers in a case 
like this is obviated. When the material to be dredged is of varying 
quantity and hardness, a sufficient number of hopper barges must 
be provided to keep the ordinary dredgers fully employed while 
dredging in soft material, and, consequently, when hard material 
is being lifted—the quantity naturally being less—some of the 
barges and their crews must remain idle. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


WE have now got through the first month of the year, and iron 
and steel masters have every reason to be gratified with the 
evidences which the experience of the past month results in of a 
maintenance in 1889 of the revival of last year. The commence- 
ment of February finds makers in possession of a good market, 
There is a steadiness and solidity about the trade which is 
eminently satisfactory, and which encourages the belief that we 
shall have better prices, as well as more work, as the year 
advances. 

The demand for iron is such as warrants the firmness which the 
several associations in the respective finished iron branches are 
showing in the matter of maintaining selling rates at the declared 

uotations. It cannot be said that the associations are in any 

irection attempting to over-reach the market, and buyers have no 
complaint to make of their existence. Indeed, as regards the 
sheet and strip iron combinations, it may be said that these are 
acting almost in concert with consumers. The Galvanised Iron 
Trade Association give every countenance to the black sheet 
makers’ syndicate, and the National Wrought [ron Tube Makers’ 
Association entirely desire that strip prices should be maintained 
by combination, as at present. 

The rise of 5s. per ton in black sheets, following the increase in 
ironworkers’ wages of 24 per cent., is this week being very gene- 
rally insisted upon by makers. Makers assert that the declaration 
by the Association does not absolutely indicate a rise to this extent, 
since for some time previously the new minimum quotations of 
£7 10s. for doubles, and £8 10s. for lattens, have been ruling in 
actual business, although the Association were 5s. per ton less than 
this. Be this as it may, however, the fact remains that firms who 
were previously content with quoting £7 10s., are, now that the 
Association has taken action, found this week quoting £7 12s, 6d., 
and occasionally even £7 15s. per ton. 

As might be expected, consumers are not over willing to pay the 
ienmeeel price, and for a time they will doubtless try to satisfy 
themselves with the deliveries already contracted for. If, how- 
ever, the demand for galvanised sheets should continue as good as 
now, consumers will have no alternative but to give makers’ figure. 
Certainly, makers manifest every determination to stand by the 
advance, and as regards galvanised corrugated sheet prospects it 
is at once gratifying and significant that the shipping demand for 
these keeps exceedingly good. 

The private returns furnished by the Board of Trade department 
to the Galvanised Iron Trade Association continue to show in- 
creased shipments every month. The largest markets iy te from 
these returns to be Australia and New Zealand, South America, 
and South Africa. The last-named country is at date particularly 
increasing its purchases. Prices of galvanised sheets keep at 
£12 10s. to £13 per ton nominal, delivered Liverpool. Sheets in 
cases are £13 10s. to £14 per ton, f.o.b. London, for 24 gauge, 
and £15 to £15 5s, for 26 gauge. ; 

A report is in circulation that Messrs, J, Lysaght, galvanisers 
and sheet iron makers, have decided upon laying down five new 
sheet mills as an extension of their Swan Garden Works, at Wolver- 
hampton, and the statement is that the new mills would have a 

roductive capacity of some 200 tons per week. I have authority 

or stating, however, that the announcement is entirely premature, 
and that at present the firm is not engaged in any new work of 
the kind. 

On ’Change to-day in Birmingham and yesterday in Wolver- 
hampton bar makers were attempting to realise 2s. 6d. to 5s, per 
ton advance upon the prices prevailing before wages went up. 
Some of them specifically quoted the larger amount, declaring that 
such an advance was required to recoup the dearer labour, and the 
continued increased cost of pig iron and coal. Second and third- 
class bars were the qualities mostly affected, there being greater 
room upon these for an advance than upon best bars, It cn 











Fes. 1, 1889. 


THE ENGINEER. 


105 











hardly be said that makers were generally successful in obtainin; 
the rise, still consumers who were badly needing wens and ha 
before been making their purchases at exceptionally low terms, 
had to give the increased rates. The advance makes merchant 
qualities about £5 12s. 6d. to £5 15s. per ton, and common bars 
about £5 7s. 6d. Best bars are unchanged at £7 to £7 10s., and 
second quality marked bars £6 10s. 

Current quotations of the Pelsall Coal and Iron Company are as 
follows :—P.C. bars, £5 10s.; P.C. hoops, £5 15s.; crown bars, 
£6 10s.; crown hoops, £6 15s.; crown sheets, £7; charcoal 
sheets, £13 10s.; hinge strip, £6 5s.; gas strip, £5 15s; and 
nail strip, 24in, wide to 13 gauge, also £5 15s.; all delivered at 
works in the district. 

The steel makers keep very busy. A noticeable feature of the 
steel trade at the present time is the greatly lessened difference 
which now exists between the prices of Siemens-Martin and Besse- 
mer qualities as compared with a year or two ago. This change is 
noticed and commented upon by buyers in this district of blooms, 
bars, and the like for rolling down into sheets and other sections. 
The difference between Siemens-Martin and Bessemer prices is now 
very small. The change is to be attributed largely to the increased 
confidence which buyers have shown in the Bessemer metal of late, 
and the consequent increase of demand. The material is answer- 
ing all their expectations, and the necessity for paying the higher 
price of the Siemens metal does not appear. 

Prominent amongst the local steel firms who are busiest at 
date are the Patent Shaft and Axletree Company, Wednesbury ; 
the Staffordshire Iron and Steel Ingot Company, Bilston; the 
Lilleshall Iron and Steel Company, Shropshire; and Hatton, Sons, 
and Co., Bilston. The Lilleshall Company is exceedingly active. 

The pig iron trade upholds the exceptionally good position 
which has for some time been its fortune. On ’Change to-day in 
Birmingham sellers announced additional business, representing a 
large tonnage alike in medium qualities and in hematites. Sales 
of the latter have been so satisfactory during January that some 
agents to-day expressed fear lest principals should decline to 
accept all the business. Prices are kept up by the comparative 
shortness of supplies, as concerns both Midland pigs and steel- 
making brands, and there are no indications at present of the 
blowing-in of additional furnaces. This latter circumstance is one 
which affords considerable satisfaction to sellers, and which must 
have an important bearing upon prices. 

Northampton pigs keep at 42s. to 42s. 6d. delivered ; Derbyshires 
about 43s.; and Lincolnshires, 45s. to 45s, 6d. Staffordshire makes 
are unchanged at 55s. for best, with 80s. for cold-blast, 42s, 6d. to 
45s. for part-mines, and 35s. for cinder pigs. 

Considerable discussion is going on in steel circles here concern- 
ing the probabilities of the revival of the International Rail Syndi- 
cate. The attempts now being afresh made to resuscitate the old 
Association are being watched with a good deal of interest, and it 
may fairly be said that the bulk of the steel makers heartily wish 
the efforts every success. It is felt here that rails have long been 
at a desperately low figure, and anything that would put an end 
to the ruinous competition would, it is held, bea great advantage 
to trade. The present price of steel rails at £4 to £4 1s, oe ton 
should, it is felt here, legitimately give way to something better ; 
and the figure of £4 15s., to which it is understood the new syndi- 
cate would try to get them—and which was the figure obtained by 
the last syndicate—is considered in no sort excessive, 

A good deal of interest has been excited among the tin-plate 
manufacturers by the intelligence of the introduction into the 
American Senate of a proposal to impose a protective duty upon 
tin-plates imported into the United States. If the proposal should 
be carried into effect, it will have important results upon the 
English tin-plate industry. 

Traders continue considerably exercised upon the railway rates 
question. ‘The increased charges which now prevail in consequence 
of the companies having withdrawn all special rates are a matter 
of great complaint. It is, however, satisfactory that the majority 
of firms are not actually paying the ordinary classification rates 
which nominally are supposed now to be in force. They decline to 
accept the intimations which have hitherto been issued by the 
companies as formal notice of withdrawal of previous special terms, 
and claim that their accounts for traffic services during the first 
month of the year shall be in harmony with the rates which they 
were paying up to the end of last year; and, as a matter of fact, 
the agents of the carriers are pretty much allowing it to be under- 
stood that this arrangement will be allowed. The position of the 
traders at the moment is not therefore so bad as upon the face of 
it at first appears. After the 10th of this month, by which date 
all the new classifications have to be in the hands of the Board of 
Trade, a more — index of the exact position oi rates under 
the new Act will be possible. 

The copper market continues in a most perplexing position for 
consumers, Chili bars, which were £78 a week ago, are now easily 
obtainable at £76 for cash, and three months forward deliveries 
fetch only £74 nominal. The syndicate which has hitherto sup- 
ported the market is now buying very little, even at these low 
prices, Copper-mining shares have fallen more than £8 from their 
recent maximum, While some buyers regard this condition of the 
market as the indication of the syndicate’s approaching collapse, 
others regard it as a trick intended to ‘‘corner” the ‘‘ bears” as they 
were cornered in November last. Complaints continue to be made of 
the prejudicial effect of the inflation upon the copper and brass 
industries of Birmingham. Spelter has declined in prive, being 
now quoted in London £17 15s, to £18. 

The disastrous explosion which took place on Saturday night in 
the London and North-Western Company’s steelworks at Crewe 
has not as yet resulted fatally, but four of the injured men remain 
in a precarious ition. The broken wheel which was the cause 
of the accident has been carefully examined, but no flaw van be 
found in the iron. The officials of the company are of opinion that 
something got between the cogs of the opposing wheels, 

It became known on Change in Birmingham on Thursday that 
the Hoop and Strip Makers’ Association had advanced prices 5s. 
per ton. This brings strips up from £5 15s. to £6, and hoops from 
£6 to £6 5s. Circulars announcing the advance were posted on 
Thursday to the trade. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.~-Business continues to move on steadily in all 
branches of the iron trade of this district, and prices are well main- 
tained, although there is perhaps not quite that strong hardening 
tendency all through the market that has recently been so notice- 
able a feature. The weakening in warrants, with makers mostly 
so fully sold can have little or no present effect upon their position, 
but it is naturally an inducement to buyers to hold off, and where 
they are prepared to give out orders they generally accompany 
their inquiries with the intimation that they are not at all anxious 
to buy, unless the seller has some ‘‘cheap iron” to offer. Makers 
here and there, if what may be termed a good order seems likely 
to pass, are perhaps not quite so stiff in holding out for the top 
prices they have recently been quoting, almost as a prohibitive 
rate, but there is no actual giving way, and generally they are still 
indifferent about committing themselves to heavy forward engage- 
ments, Consumers, on the other hand, where they are tolerably well 
covered, are disposed to wait; and although there are consider- 
able inquiries, the weight of actual buying is not very large. 
Hematites, not so much as the result of any really brisk demand 
here as to the activity in the steelmaking centres of other dis- 
tricts, show a steadily hardening tendency, and are not to be got 
within about 1s, per ton of the prices recently taken. In the 
manvfactured iron trade the further advance in wages also has a 
decided stiffening tendency; makers are not disposed to book 
orders at the minimum prices which were being taken a week or 
two back, and quotations which were little more than nominal 
are gradually becoming the real current market rates, 





There was a fair average attendance on Tuesday’s Manchester 
iron market, with a moderate business doing. A few tolerably 
large inquiries for pig iron were reported, but buyers show little 
or no disposition to place out orders at the full rates that have 
recently been quoted by makers. In Lancashire pig iron a fair 
business is reported at the quoted rates of 41s, 6d. to 42s. 6d., 
less 24, for forge and foundry delivered equal to Manchester, but 
in district brands the full prices makers have been asking are not 
readily obtainable. In rbyshire the continued low price of 
Middlesbrough necessarily tends to withdraw buyers, and 
makers are beginning to feel that to secure business they will 
have to meet buyers with some concession upon the quoted prices 
of 44s, 6d. to 45s., less 24, for good foundry qualities delivered 
here. ey are not yet actually offering at anything under those 
figures, and for the present are sufficiently busy with orders that 
are readily obtainable from the Staffordshire district as to be under 
no necessity to force sales in this market, but little or no business 
is being done here on the above basis. Lincolnshire iron continues 
scarce, but makers find buyers not at all willing to pay the prices 
they have been quoting. For forge and foundry, delivered in this 
district, the actually quoted prices are not under 41s, to 42s., less 
a but a little below these figures would be taken in some instances. 

be difficulties in the way of any present further materially in- 
creased production of pig iron, owing not only to the advanced 
prices, but also the actual scarcity of coke, must, however, neces- 
sarily have tendency to keep prices firm, and I understand that 
several furnaces in the district which have been got ready are pre- 
vented from being blown in solely owing to the difficulty expe- 
rienced in securing the requisite supplies of coke. In outside 
brands the giving way in Glasgow warrants during the week has 
had no effect upon makers’ prices for Scotch iron ; in some instances 
they are even holding out for slightly higher rates, and certainly 
there is no indication of any weakening. Middlesbrough remains 
firm at about late rates ; one or two makers are holding out for 
43s, 4d. net cash, delivered equal to Manchester, but good ordinary 
foundry brands are still readily obtainable at 42s. 10d. net cash. 

There is only a limited business doing here in hematites, but 
quotations are very firm on the basis of 54s. 6d. to 55s., less 2, 
for good foundry qualities delivered in this district. 

There bas been rather more doing in steel boiler-plates, and 
although there is some competition from Yorkshire, plates made 
in the above district being offered here at about £8 per ton, local 
makers are very firm at £8 5s, as their minimum, and they have 
booked fairly good contracts at this figure, whilst for small occa- 
sional orders they are not quoting anything under £8 7s. 6d. per 
ton delivered, and this figure also remains the firm quotation of 
Scotch houses offering here. 

For manufactured iron a fairly active demand is reported 
generally, buyers evidently showing more anxiety to place out 
orders in view of the stiffening in prices which must necessarily 
follow upon the recent advance in wages. For the most part prices 
are already showing a decidedly hardening tendency, makers who 
have been taking £5 10s. for bars delivered in the Manchester 
district being now See to book further orders at this figure, 
and £5 12s. 6d. to £5 15s. more nearly represent the average 
current rates, with hoops about £5 17s, 6d., and sheets £7 7s. 6d. 
to £7 10s. per ton delivered. 

In all departments of engineering. activity is being fully main- 
tained, the most noticeable feature being the largely increased 
foreign demand for all kinds of railway plant and material, and in 
other branches considerable orders for export have also been 
recently given out. Home requirements. however, continue large, 
and with plenty of inquiry generally, the outlook for the future is 
healthy and hopeful. 

‘The revolving flat carding engine has during the last few years 
almost entirely superseded all other machines for performing similar 
work ; but notwithstanding the numerous improvements that have 
been introduced, one serious defect has yet remained, in that the 
working flats are liable to uneven wear, by which the quality of 
the work and the carding power of the engine are very materially 
reduced. Various appliances have been adopted for periodically 
trueing up the bends, but as the same irregular wear goes on as 
before, the weak point in the flat carding engine really remains. 
With the object of removing this serious disadvantage, an improved 
revolving flat carding engine, with Wilkinson’s patent adjustable 
revolving wheel or disc, has been introduced by Mr. Samuel 
Brooks, of Manchester. In the ordinary flat carding engine the 
working flats pass over a stationary surface, usually termed “the 
bend,” which engenders a large amount of friction, with the 
inevitable wear and tear, not only on the bends, but also the flat 
ends. In Brooks’ improved carding engine the special feature 
is that instead of the flat ends passing over the stationary 
bearing surface, they rest upon the rims of the disc wheels, 
which are lin, wide; and the weight of the working flats, 
without the aid of any gearing, carries the disc round, both 
tavelling at the same surface speed. By this arrangement 
it is claimed that there is an absence of friction, and consequently 
that no wear of the flat ends or their revolving course can take 
place. The discs are bored in the centre, and are mounted upon 
adjustable bosses 9in. diameter, one on each side of the machine, 
fixed pees true with the shaft; from this centre the discs are 
turned on the edges to a perfect circle, so as to revolve in exact 
concentricity to the cylinder, and as all the working flats rest upon 
the disc wheels, the difficulty usually experienced in setting the 
bends, and consequently the flats, is entirely obviated, whilst the 
most regular and perfect carding of the cotton is insured by the 
wire of each of the working flats being exactly one and the same 
distance from the wire of the cylinder. Anotherimportant feature 
is that accuracy and regularity can be maintained so long as the 
carding engine will work, as when the wire of the cylinder has been 
ground, it is only necessary to reduce the diameter of the discs, 
which is rendered possible by a special arrangement, when the flats 
resting upon the latter naturally follow the reduced radius, and 
are so brought to the correct position. This is all accomplished in 
the simplest manner, without removing the flats or losing any time, 
the operation being carried out whilst the engine is carding, 
and it is claimed that in the Wilkinson improved carding 
engine there is the most perfect mathematical and mechanical 
working of the flats in relation to the cylinder that has yet been 
introduced. There are also several minor improvements, among 
which are a new setting arrangement of the flats, a slow driving 
motion, and patent adjustable mote-knives, which can be set at 
any angle to the taker-in, and already a number of these new 
machines has been sold. It will be remembered that in con- 
sequence of the increase of Mr. 8. Brook’s business, the Junction 
Ironworks, Newton Heath—which were erected as model works by 
the late Mr. Evan Leigh, author of the well-known work on 
cotton spinning—were purchased some months back, and the 
whole of the new premises have been completely overhauled and 
repaired. A large number of new tools have also been added, and 
I understand that the new works are now in full operation. 

A new illustrated catalogue has just been issued by Messrs. 
Gresham and Craven, of Manchester, which contains a mass of 
interesting matter respecting their various well-known specialities. 
Their various types of injectors are fully illustrated and described, 
the self-acting re-starting injector being shown in a variety of 
positions, and it is claimed for this type that it possesses great 
advantages over other patterns for simplicity of construction, 
manipulation, and reliability. These injectors are specially 
designed for locomotive use, and fixed on the tire-box they are com- 
bined with all the necessary valves for working them. Other 
classes of injectors are also illustrated, in a manner to fully show 
their special features, and the recently introduced patent sanding 
apparatus for locomotives is shown in working position. I may 
add that the firm are just now very busy in all their branches, over- 
time having to be worked in both the injector and ejector, and also 
the vacuum brake department, the latter, of course, indicating 
activity amongst locomotive builders, which extends not only to 
this country, but to the Continent and abroad generally. 

A Manchester engineer of considerable emi in his profes- 








sion, and who was highly esteemed by both business and private 
friends, has just ed away in the person of Mr. Greenwood 
Craven, of the well-known firm of Messrs, Craven Brothers, Man- 
chester. The deceased gentleman was also a leading member of 
the Manchester Association of Engineers, and at the last meeting, 
held on Saturday evening, when the president, Mr. Samuel Dixon, 
made fitting allusion to the loss the members had sustained, a 
vote of condolence with Mr. Craven’s relatives was unanimously 
accorded. 

An extra meeting of the Manchester Geological Society was held 
on Tuesday evening, in the Beyer wing of the Owen’s College, Mr, 
John Knowles, J.P., president, occupying the chair. Mr. Leader 
Williams having addressed the members on the progress of the 
Ship Canal works, and also shown some interesting triassic sand- 
stone specimens, found near Runcorn, Professor Boyd Dawkins 
briefly referred to the additions made during the year to the geo- 
logical and zoological museums of the college. Mr. P. F. Kendall 
subsequently read a paper, illustrated by diagrams and lantern 
slides, on ‘‘ The Volcanic Phenomena of the Island of Mull,” and 
the members were afterwards conducted through the museum by 
Professor Dawkins. 

An improved system of stoking machinery, driven by steel wire 
ropes, has recently been erected J Messrs. West and Co., of Man- 
chester, at the Blackburn Gas Works, and at an inspection made 
last week the drawing and charging of twenty-four retorts was 
accomplished in the remarkably short time of twenty-one minutes. 

There is a fair business doing in the coal trade, although the 
mild weather still restricts the demand for domestic consumption. 
The lower qualities of round coals move off pretty freely for iron 
making and general trading purposes, and there is also a fair 
shipping demand. All classes of engine fuel continue in brisk 
request, and although slack is perhaps not quite so difficult to get 
as was the case a week or two back, some qualities are still 
decidedly scarce. Prices are fairly steady with the close of the 
month, and pit mouth quotations average 10s. to 10s. 6d. for best 
coals, 8s. 6d. to 9s. seconds, 6s. 6d. to 7s. common round coal, 5s, 
to 5s. 6d. burgy, 4s. 3d. to 4s. 6d. best slack, and 3s. 6d. common 
sorts, whilst good steam coal for shipment is not generally obtain- 
able under 8s. to 8s. 3d. per ton, delivered at the ports on the 
Mersey. 

Barrow.—There is a steady tone in the hematite pig iron trade, 
ard makers are exceptionally well off for orders ; but the sales are 
not large, because makers maintain a higher rate of prices than 
those now received for hematite warrants. The latter are quoted 
at 44s, 6d. per ton at a month, and makers are still asking 45s. for 
mixed numbers of Bessemer iron, net, f.o.b. The output has been 
increased, and a few furnaces have been put in blast which were 
idle, but as deliveries have increased stocks do not accumulate, 
although they are still very largely held. There is every reason to 
anticipate a large trade in hematite pig iron during the year, espe- 
cially as steel makers are likely to use larger parcels. Makers, 
therefore, anticipate no difficulty in getting prices up, and this is 
a reason why at present they are so firm. In fact it is only needy 
sellers who are disposing of iron at the prices now ruling for war- 
rants. In the steel trade the market is active, and the works dis- 
play an industrial activity which is indicative of a healthy trade 
and a good outlook. In rails especially the demand is brisk, 
and is likely to be maintained throughout the year, both in heavy 
and light sections. Some makers are quoting an advance of 5s, per 
ton for heavy sections at £4 3s., but the general quotation is £4. 
There is a continued good demand for steel for shipbuilding pur- 
poses, and the mills are as busily employed as ever. A brisk local 
demand is maintained and this is supplemented by an active general 
inquiry which looks hopefully for the business of the year. There 
is a steady trade in all the minor classes of steel produced in the dis- 
trict. Shipbuilders are expecting every day some new and 
important orders, and with that view have been declining 
no end of work which has been offered. There is a very 
brisk inquiry for shipping, but makers prospectively have 
their hands full, and are getting more and more busy every week 
on the work they have already in hand. The Naval Construction 
and Armaments Company has been putting down some very 
heavy and ponderous machinery at its new works at Barrow for 
the purpose of undertaking the construction of armour-plated war 
vessels, and it has also just completed a large sawmill and a 
new boiler shop fitted with all modern tools, and including an 
80-ton overhead crane. Probably before next week new orders 
will be placed at Barrow for a heavy tonnage of shipping. Iron 
ore is brisk at late rates. Coal and coke steady. Efforts are being 
made to bring about a combination in the steel trade with the view 
of bringing up the prices of steel rails, and some of the large 
companies are in favour of it. The explorations in reference to the 
recently discovered salt deposit on Walney Island are being con- 
tinued. Two additivnal bore-holes are being put down to prove 
the lateral extent of the deposit. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TRON is once more reported to be firmer, and demand well main- 
tained. Steel, in nearly all grades, is similarly active. Prices are 
steadily going upward. An immense business in railway goods for 
South America is anticipated in the spring and summer, with in- 
creasing demand from India and South Africa, and every prospect 
of Japan being a larger customer. There is hope of China follow- 
ing the example of her progressive neighbour, and local firms are 
watching the course of events in that quarter with interest. At 
home the demand for English companies in railway specialities has 
largely increased of late, the opinion having gained ground that 
values are certain to be raised materially this spring. 

The chairman of the Lofthouse Colliery Company—Alderman 
Latham—speaking at the half-yearly meeting held at Leeds on 
Saturday, stated that for four and a-half years they had never 
experienced such a bad six months. One cause was the mildness 
of the season, which had told against the demand for house coal; 
and another was the strike, by which they were deprived of 8000 
or 9000 tons of coal. During the half-year the amount paid to the 
miners had been £18,500, and to the shareholders only £2098. For 
his own part he could never see any justification for the recent 
advance demanded by and paid to the miners. Much was made of 
the larger volume of coal produced during the year, but though 
larger it was never less profitable, and at 4s, 9d. a day the men 
could scarcely say they had starvation wages. In order to meet 
the consequences of future strikes, he advised coalowners to have 
a reserve fund on similar lines to that organised by the men. It 
was the only way to meet a severe and protracted struggle. Then, 
after this somewhat pitiful story, comes the quaint application, ‘‘a 
dividend of 10 per cent. was declared.” A colliery that can pay 
10 per cent. has cause ‘‘ to sound the loud timbrel,” instead of be- 
wailing bad business. There are many colliery shareholders who 
wish their properties had half that complaint. 

The Sheffield and South Yorkshire Canal scheme is being en- 
couraged by district meetings in the town. Mr. G. H. Mellor 
addressed a large meeting at Brightside on Monday. He men- 
tioned that the Railway Rates Act, instead of relieving the 
charges, had in many instances raised them to double the amount 
they were before. This was contrary to all expectation, the Act 
having been brought in specially to prohibit the allowance of 
preferential rates to foreigners. Whatever they did, they must 
not allow the canal to become a monopoly. ‘To some extent it 
should be under the control of the Corporation and County 
Councils in the districts traversed. London received seven million 
tons of coal annually, and of this three millions were taken by the 
waterways. The Newcastle coalowners could undersell the South 
Yorkshire by 2s. per ton, because of the facilities offered to them 
by cheap sea carriage. A few days ago the Leeds Corporation 
advertised for tenders for the supply of 50€0 tons of tram rails. 
Five English and one German firm competed. The foreigner got 
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the order, because water carriage, low w: , and long hours 
enabled him to underquote the home ne ng, is all the more 
remarkable because the raw material had been sent from England 
to be worked up in Germany. 

The London ivory sales, which have just been held, were largely 
attended by the representatives of Sheffield firms. 98} tons were 
offered, against 105 tons at the similar sales of last year. 55 tons 
were from Zanzibar, Bombay, Mozambique, and Siam ; 8} tons were 
Egyptian, and 33} tons West Coast African. Of the East Indian, 

teeth were scarce, owing to diminished shipments from Zanzi- 
bar, due to disturbances on that coast. There was a good demand, 
both for the continental and home trade, and prices ruled higher 
than previous account. All ivory suitable for cutlery purposes was 
in brisk demand, and fetched higher prices—£2 to £3 per cwt. 
more than last sales. In consequence of this rise, following the 
advance in the previous quarter, the ivory cutters are issuing a 
revised list of prices, which will show a considerable increase. At 
Liverpool, on Monday, there were only about 27 tons offered. The 
majority of buyers were from the Continent, though there were a 
few from Sheffield. All the lots found purchasers at the advances 
secured at London. 

The Yorkshire Railway Wagon Company, in its report for the 
half-year ending 3lst December last, shows a profit of £3009, ade- 
quate to pay a dividend of £5 per cent., after applying a sum in 
reduction of cost of Horbury Works, and carrying forward a sub- 
stantial balance. 

The Sheffield Telegraph announces this week the death of Mr. 
William F. Cooper, a member of the Meteorological Society, whose 
observations took the practical form of ‘‘ Warnings to Colliers,” 
which were first published in that journal, and are now given by 
all the leading provincial papers. Mr. Cooper's study of climatic 
changes were frequently communicated to the Meteorological 
Department. 

t the Harleston Ironworks, Sheffield, on the 30th inst., there 
was successfully taken out of the sand a casting 50ft. In. in length. 
This is one of four being made for Palmer’s Shipbuilding Com- 
pany, in the North, and is probably one of the largest bed-plates 
ever cast in one piece. 

The movement initiated in London last June to federate the 
various Institutes of Mining and Mechanical Engineers is being 
carried forward. A private conference took place in Sheffield this 
week, when considerable progress was made in the desired direc- 
tion. 








THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 


NoTWITHSTANDING the quietude which prevails at Glasgow, the 
Cleveland pig iron trade shows continued improvement. A further 
advance in prives took place at the market held at Middlesbrough 
on Tuesday last. Consumers now betray anxiety to contract ahead, 
but producers have not much iron to dispose of for early delivery, 
and higher rates are demanded by them for what they have left. 
Last week 33s. 9d. per ton was the figure quoted for G.M.B for 
prompt delivery, but on Tuesday 34s. was the lowest at which 
orders could be placed. For February delivery 33s. 104d. is freely 
offered by buyers, and 34s. 3d. would be given for contracts to the 
end of the half year. Sellers, however, seem sanguine as regards 
the future, and are reluctant to commit themselves far forward. 
The minimum price entertained “| makers for prompt delivery is 
34s., but their books are well filled, and they are quite indifferent 
about fresh business. Forge iron has risen 3d. per ton during the 
week, and 33s. is now the minimum rate. 

Warrants have improved in value in sympathy with the general 
tendency of the market. The price on Tuesday was 34s. per ton, 
or 6d. more than at the beginning of last week. 

On the 28th inst., Messrs. Connal and Co. held at their Middles- 
brough store-yard 246,192 tons of pig iron, or 270 tons less than a 
week previously. The stock in their Glasgow store on the same 
date had reached the enormous total of 1,033,735 tons, 

The shipments of pig iron from Middlesbrough during January 
exceeded those which have taken place at the same season for 
many previous years. The quantity exported between the Ist and 
the 28th was 61,412 tons. 

The strike at the shipyards at Stockton and the Hartlepools has 
not, so far, interfered with work at the steel and iron works in the 
district, All the mills are still in operation, and prices are firm at 
the rates quoted last week. 

The directors of the Consett Iron Company have decided to pay 
on the 15th prox. an interim dividend of 7s. 6d. per share on old 
shares and 4s. ld. per share on new shares. The dividend to be 
paid on the shares of the Consett Spanish Ore Company will be 
decided shortly. 

Mr. Edwin Lucas Pease, a gentleman who was formerly promi- 
nently connected with the manufactured iron trade of the North, 
died on the 24th ult., at his residence at Darlington. Nine days 
before he was riding home from the hunting field when his horse 
fell, and he was so seriously injured that he had to be carried 
home and never recovered. Mr. Pease was the leading member of 
the firm of Pease, Hutchinson, and Ledward, who built the Skerne 
Ironworks, and afterwards sold the concern to the Skerne Iron- 
works Company. Mr. Pease was an exceedingly able and clear- 
headed man of business, He was at one time Mayor of Darling- 
ton, and at another time High Sheriff of the county of Hereford. 
He leaves a widow and four children to lament his loss, 

A meeting of the Cleveland Institution of Engineers was held in 
the hall of the Literary and Philosophical Society, Middlesbrough, 
on Monday evening last, Mr. Charles Wood, the — occupy- 
ing the chair. A paper was read by Mr. Henry Wilson, of Stock. 
ton, on ‘‘ Forced and Assisted Draught, as applied to Marine and 
other Boilers, and other Purposes.” Mr. Wilson has a system of 
his own which he explained in the course of bis paper. It had 
been, he said, very satisfactorily used in dessicating timber; also 
in the process of malting by extracting all the moisture from the 
grain under treatment. He had also applied it to the ventilation 
of the holds, cabins, and other internal parts of ships, and for 
increasing the combustion in marine and other boilers. He con- 
sidered that the application of forced draught resulted in a saving 
of fuel, and not the reverse, as is supposed by some. An interest- 
ing discussion ensued, which terminated in the passing of a cordial 
vote of thanks to Mr. Wilson for his able and interesting paper. 

The annual meeting of the Board of Arbitration for the manu- 
factured iron and steel trades of the North of England was held in 
the Mechanics’ Institute, mee on the 28th inst. Mr. W. 
Whitwell, the president, occupied the chair. It was reported that 
Mr. T. Cullen, who had held the position of vice-president for a 
great number of years, was lying seriously ill, and that but faint 
hopes of his recovery were given by his medical attendants. Mr. 
Cullen was re-elected vice-president for the ensuing year, and a 
vote of sympathy was ordered to be sent to his relatives. The 
report of the Standing Committee upon the work of the past year 
was, on the whole, of a very satisfactory character. It showed 
that a great many disputes had been settled, and a general 
alteration in wages had been effected without any stoppage of 
work. In criticising the report, Mr. Trow, the operative 
secretary, complained strongly that there were. several em- 
ployers who still held aloof from the board, although they 
did not object to benefit by its operations. He thought 
the employers within the Board should use their influence to 
induce these firms to join. If they did not, those who held aloof 
might expect that their men might in future take every advantage 
of their isolated position. The operative secretary then put in 
the following notice, which is understood to be the result of Sir 
Thomas Martineau’s recent award in South Staffordshire, viz.:— 
‘January. 26th, 1889.—To the Employers’ Secretary.—Dear 
Sir,—In accordance with the conditions of the aw: of Dr. 

S. Watson, dated November 28th, 1888, I hereby give 
you notice, on behalf of the operatives, that they claim an 
advance in the wages of puddlers and all other forge and 





mill workers, whose wages are governed by the Board; to date 
from not later than the 23rd February, 1889.—Signed, E. 
Trow.” The president thought this could be arranged at once, as 
the employers would be willing to give the advance of 24 per cent. 
obtained by the Staffordshire men, on the understanding that within 
the six months for which that advance would run, efforts should be 
made to formulate a sliding scale. In the event of disagreement 
as to any point connected with such scale, the said difference should 
be referred for decision to Dr. R. S. Watson. A committee of six 
was then appointed to arrange details. 

An extraordinary and terrible accident occurred at Darlington 
on the —- the 28th inst. About 10 p.m. the works of the 
North of England School Furnishing Company were found to be 
on fire. A large crowd gradually assembled, and presently the fire 
brigade arrived and commen operations, A large number of 
people sheltered themselves under a high wall, forming the gable 
end of the building, where they were secure from the heat and the 
spray from the hose pipes. Suddenly some kind of explosion 
seems to have taken place in the burning building, and immediately 
the wall was blown down on to the people below. Four men were 
found to be dead, and sixteen at least seriously injured. It is 
probable, however, that the list of casualties will eventually prove 
to be much greater. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THERE has been considerable fluctuation and occasionally some 
excitement in the Glasgow pig iron market this week. The export 
demand has been rather quiet, but there is a large business in the 
home department, the consumption of pig iron in the malleable 
iron and steel and the foundry and engineering works being excep- 
tionally great at present. It is calculated that the current output 
is being more than utilised at present, and that makers’ stocks are 
being reduced by about 1000 tons a week, while the addition in 
the warrant stores is small. 

There is no change in the number of furnaces in blast. There 
has been a quiet business in Cleveland iron in our market, and the 
prices of hematite iron are well maintained. 

The current values of makers’ iron are as follows:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 48s. 3d.; No. 8, 46s. 3d.; Colt- 
ness, 50s,-6d. and 48s, 6d.; Langloan, 49s. 6d. and 46s. 6d.; Sum- 
merlee, 50s. 6d. and 46s. 6d.; Calder, 50s, 6d. and 45s. 6d.; Carn- 
broe, 43s, 6d. and 42s.; Clyde, 46s, 3d. and 44s, 3d.; Monkland, 
42s. 6d. and 41s, 3d.; Govan, at Broomielaw, 42s, and 41s.; 
Shotts, at Leith, 49s. and 46s. 3d.; Carron, at Grangemouth, 

6d. and 45s. 6d.; Gle ock, at Ardrossan, 47s. 6d. and 
~ = Eglinton, 41s, 6d. and 40s. 9d.; Dalmellington, 43s, 
an 


The new contracts that have been recently placed for ship- 
building in the Clyde have given still further employment to the 
steel workers, and the prices of steel are firmer ra they were a 
few weeks ago. Merchants report that they can purchase plates at 
a reduction, but state that they are manufactured in the North 
of England. 

What was formerly known as the Brandon Iron and Steel Works, 
at Wishaw, which have been idle for some time, are to be started 
under the name of the Etna Iron and Steel Company, the principal 
partners being Messrs. Wotherspoon and Kerr, both and known 
in connection with the iron and steel trade of Lanarkshire. They 
are erecting furnaces and roiling plant, making extensive additions 
to the machinery, and in ucing the electric light, and the 
works are to be started immediately. 

The makers of finished iron are still very busy; and the prices 
are fully maintained. The order for seven street bridges of iron for 
Dublin will, it is hoped, be placed in this district. Bridge builders 
are now looking forward to a revival of the activity that has been so 
materially sustained for years in connection with the Tay and 
Forth Bridges contracts. 

General engi and | tive builders are in most cases fully 
employed, and they are looking forward to additional orders. 

ere is a very good business in the coal trade. House coals have 
been in slow request for the season; but this drawback, which 
is a consequence of the mild weather, is fully conpensated for 
by the large quantities taken for manufacturing purposes and for 
shipment. The oo rama of the past week from Scotch pprts 
amounted to 108,593 tons against 72,517 in the same week 7 ast 
year. The last increase of wages given to the colliers by the 
associated coalmasters of Lanarkshire, under the sliding scale, has 
been followed by an almost universal advance all over the mining 
districts. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ANOTHER brisk week has been passed, and each of the ports has 
had a vigorous time of it. Omitting coastwise shipments from 
Newport, which came * closely to 20,000 tons, more than a 
quarter of a million tons of steam coal were sent from Wales in the 

week ; and of this great total, Cardiff again figured for nearly 
,000 tons. 

I am glad to see that my remarks concerning the first Monday’s 
holiday in each month have caused some discussion. Coalowners 
say that, with all the collieries in full work, the supply is yet in- 
adequate, and to further curtail quantity by taking a day’s holiday 
will be most prejudicial. I hope that the protest will have an 
effect on Monday next. 

Prices continue to advance, and steam coal is now selling at 
13s. 9d. best quality, while for seconds 12s. 6d. is readily obtained. 
Monmouthshire coal quotations are 11s. 6d. to 12s, ouse coals 
are now higher than I have known them for many years. Rhondda 
No. 3 is now selling freely at 12s, 6d. to 12s. 9d., and even No. 2 is 
quoted at lls. 6d., an unusually high price. Small bituminous 
sells for 8s. 6d., and strong fears exist amongst buyers that it will 
touch 9s. In special circumstances siocatig te, 9d. has been had. 

Coke remains firm at its advanced price, 16s, and 18s. being 
quoted at Cardiff and Rhondda Valley. At Swansea, 15s. and 17s. 
are quoted, though best quality commands more. Most raw mate- 
rial and manufactures are ‘‘ up.” 

Patent fuel is selling at lls, to 1ls. 6d. Pitwood is rapidly 
nearing 20s., and iron ore is at 13s. 6d. to 13s. 9d. I refe last 
week to the difficulty steel makers are placed in by these advances. 
Coal up 4s. to 5s.; coke up 2s.; iron ore advanced nearly 2s, all 
tell, and yet prices in steel and tin-plate are almost stationary. 
Such advance to tin-plate manufactures alone amounts to an extra 
cost of ls. per box. 

At the Exchange, Swansea, on Tuesday, the tone of things was 
better, but not sufficiently so. I give the prices quoted, and in 
many instances obtained, premising that the figures may be 
accepted as those ruling as well at Lianelly, Landore, and the 
Newport district. In exceptional quantities, special delivery, or 
other arrangement, a slight difference generally obtains, but as a 
rule these figures -_ be taken as trustworthy. 

Iron coke tins, I.C., per box, 13s. to 13s. 3d.; Bessemer steel 
coke, 13s. 3d. to 13s. 6d.; Siemens, coke finish, 13s, 9d. to 14s.; 
ternes, 28in. by 20in., 25s, to 27s. double box ; charcoal, Siemens 
steel, 26s. 6d. to 28s-; best charcoal, 17s. to 22s. 6d. Shipments 
of tin-plate were heavy last week, 78,733 boxes going from Swansea 
alone. Judging from late rates, and the readiness with which 
orders have been placed, buyers evidently anticipate an advance 
in {price, and this is needed. Coastwise shipments of plates are 
improving. There has been some little dissatisfaction amongst tin- 
plate workers at Swansea, consequent upon the dismissal of several 
men, and a deputation has been arranged to wait upon the masters, 

Little is doing in steel rails, and the general —-, I find, 
amongst managers, is that the prices are ridiculously low. Quo- 
tations represent prices at £4 10s. to £4 12s. 6d., but I am told 
that buyers press to get them at about £4, and in many cases it is 





this, or they go elsewhere. Ironmasters in the North seem to 
secure more orders for rails than the Welsh ironmasters, but in 
steel bar, slabs, &c., the Welsh hold their own, and as regards 
quality certainly cannot be beaten. 

I was much impressed with the vitality and progress shown at 
Cyfarthfa this week. Extensions and additions, I see, are the 
order of the day. The vigorous management of Mr. W. Evans 
has brought these works into the very front rank of steelworks, 

Rbymney works have been pi in di ion during the 
last few days consequent upon the annual report, and the opinions 
of Sir Henry Tyler with regard to the steel trust ; but, with all 
belief in the principle enunciated, I find, by mixing amongst the 
leading men of the steel world, that the publicity of the matter is 
condemned. There has not been enough diplomacy shown. One 
of the first results of the announcement of a probable steel trust 
was to advance prices upon all raw material. The syndicate should 
have withheld the announcement until agreed upon. 

Iron and steel prices are :—Welsh bars, £5 to £5 2s, 5d.; sheet 
iron, £7 15s, to £ am ore steel sheets, £8 10s. to £9; Bessemer 
blooms, £4 15s.; tin-plate bars, £4 15s,; Siemens tin-plate bars, 
best, £5 2s. 6d. cash. Pig: G w, 41s, 4}d.; Middlesbrough, 
38s.; Welsh hematites, 47s. 6d. Tin, latest price, £96 17s. 6d. 

A little difference has arisen at the Great Western Colliery, but 
it is not expected to be of much account. 

A pacific settlement has been gg about at the Ocean Col- 
lieries by the judieious action of Mr. W. Jenkins, the general 
manager, and a strike is now averted. The Ocean scale is, I hear, 
to cease, It is not likely that another wil) be established, and 
opinions incline to the adoption of that of the Association, under 
certain amendments and alterations. 

A difficulty arose at the Cardiff docks this week in loading a 
four-deck Cunard steamer, the trimmers striking against the 

rice. 
¥ Amongst new companies floated, I see, is a Loughor colliery and 
a patent safety wire rope coupling company, A tin-plate freighters’ 
association is also in formation. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE condition of the iron markets here continues quite satis- 
factory. The tendency is not only towards higher prices all round, 
but in several instances advances have already been made, as for 
instance, in bar iron, girders, plate, and sheets. The demand is, 
asa rule, brisk, and where no rise in prices has yet taken taken 
place the old ones are held very stiff and firm, so that on the whole 
no fears are entertained but that the business this year will 
progress and develope in a healthy manner. 

Every branch of the iron industry and trade in Silesia shows 
great activity, and this improvement is looked upon as a sure sign 
of the stability and soundness of the trade. The demand keeps 
increasing from week to week, production can scarcely keep pace 
with consumption, and dealers and consumers of all sorts of iron 
are raising their prices hand in hand with the producers. Indeed, 
in this out-of-the-way corner, off from the main route of competi- 


tion, it seems that brisk trade and good prices have converted, as 
long as it lasts, both producers, sellers, and buyers into one happy 
family. 


The Austrian iron business has begun this year earlier than 
usual to show animation by a very firm tendency, which has been 
caused in a measure by a late rise in pig iron, as in this country, 
by the large orders for railway material, both permanent and 
rolling, given out this year by the State, amongst the latter 100 
locomotives and 1000 freight cars. The Minister of Commerce has 
advertised all the railway administrations of the empire that they 
are for the future to order, purchase, or make everything they 
require for the service of the railways in the country itself, and 
nothing is to come from outside that can be furnished within the 
country. In future concessions to private railway companies a 
clause is to be inserted, binding them also to get all their require- 
ments within the empire, even to the tools, steel, and the like. 

The condition of the Belgian market is so far satisfactory 
that orders ceme in sutlicient to keep the mills regularly 
running, but much more could be turned out if required. 
The steelworks have received a number of orders, but the prices 
are so wretched that no one cares to say what they are. In 
December there were thirty-one out of fifty blast furnaces at work, 
one is to be blown out in February next. New trains for rolling 
girders are being put down, yet the Belgian girders have lost 
ground in Italy, one of their best purchasers. The export of steel 
rails had increased last year, but taking all kinds of iron and steel 
goods together, Belgian trade shrunk by 15,000t. for the eleven 
months. The French market has lost its late firmness, which is 
not to be wondered at when the strange competition is taken into 
account, in spite of sales syndicates and such like combinations. 
Bars are noted nominally still at 135 p.t., but can easily be bought 
for less money. 

In Rheinland-Westphalia the iron mines are being pushed to 
their utmost, yet there is a good and easy sale for all ore got at 
very firm prices, but not notably different from those last noted. 
The minettes trade is good, but they have become a trifle cheaper, 
and red, containing 40 per cent. of iron, are now selling at M. 3°15; 
the grey, with 37 per cent. of iron, 2°50 p.t. at mines, All current 
sorts of pig iron were brisker of sale during the week. Spiegeleisen 
has improved upon the month as well for inland as for foreign 
demand, and the price continues extremly firm. The works have 
contracted for all this quarter’s output, and higher prices are being 
asked for future deliveries, the 10 to 12 per cent. grade standing 
M. 59 p.t. Forge iron is also in very brisk demand, and prices 
have a a ecided rising tendency, the present price being M. 51°50 
p.t. In basic and Bessemer there is no change to note upon, 
prices remaining M. 46 and 65 p.t. respectively. Foundry sorts 
are in good demand at from M. 54 to 61 p.t.- Luxembourg 
forge pig is noted M. 34°50 p.t. In malleable iron there 
is not much change to report. If ae tee the inland 
demand has again improved, whiie from abroad it continues 
extremely dull. Girders have been definitively advanced M. 3 p.t. 

e business in hoops is a little more animated, In plates the 
market is very brisk, and all the works have full employment, at 
the enhanced price of M. 175 for boiler, and 155 p.t. for tank. 
Sheets are a little more active, but still the business leaves a good 
deal to be desired. Wire s are in much better demand for 
abroad, and the trade generally has become more lively. The works 
are not inclined for the moment to take large orders at current 
rates. The demand for inland is still sluggish, as drawn wire and 
wire nails are still in a miserably depressed condition. 

No less than 7000 freight trucks and 5000 "regen ed coaches 
have fallen to the share of the wagon works of late, so that they, 
as well as the machine and constructive workshops, are now fully 
and satisfactorily employed. In other railway material there is no 


change to note. 

The newest list prices per 1000 kilos. at works are: Good mer- 
chant bars, M. 12/ to 130; angles, 138; hoops, 125 to 127; iron 
boiler plates, 175; steel ditto, 125 to 140; tank plates, 155; thin 
sheets, 150 to 155; iron wire rods, 111 to 113; in steel, 106 to 108; 
drawn iron or steel wire, M. 120; steel rails, 120 to 130; steel 
sleepers, 120 to 130; light steel rails, 110 to 115, 








Ir is thought by no means improbable that paper will yet 
supersede cotton and woollen cloth as the clothing material of the 
people. One establishment in the United States is already doin 
an extensive business in the manufacture of paper clothing, an 
the fabric is said to equal that of any other class of “— in style 
and durability. For blankets, piano covering, and similar pur- 
poses, the — fabrics are an established success; they are light 
and serviceable, 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, Jan, 18th, 1889, 

TuERE are reports afloat to the effect that the 
Edison Electric Light Companies all over the 
United States, aggregating some 150, are about 
forming a combination for the purpose of sup- 
pressing competition. It is also stated that the 
outside companies have formed an association to 
protect themselves. The Edison headquarters 
will be in this city. . j 

Another important event is the reduction, by 
the Structural Iron Association, on beams to 2°80c. 
This concession was made for several reasons, one 
of them being that structural iron capacity has 
steadily increased till it is now beyond present 
market requirements, It was done also to ward 
off possible foreign competition. The reduction 
will no doubt have the effect of bringing in many 
orders which have been hanging fire several 
months. As frequently stated, the demands for 
bridge-building material will be very heavy this 
year, Our a are large purchasers of 

late iron, which sells at 2 to 2°10c. per lb. Some 
of the shipbuilders have orders booked as far 
ahead as two years. 

The steel rail market remains in an unsatisfac- 
tory condition. Quotations are still 28 per ton. 
Several of the mills have been compelled to shut 
down. Many of the rail makers are turning their 
attention to the manufacture of steel for other 

urposes than steel rails, which is causing mer- 
chant steel manufacturers some little annoyance. 
They are not justified in feeling so, however, as 
there is work enough and plenty to go around. 
Orders for merchant steel are beginning to flow in 
quite rapidly once again. 

With the opening of the building season will, 

rhaps, come some improvement in nails, A 
Fittle emand is badly needed in this department, 
as prices have been cut and hacked almost beyond 
recovery. Quotations are 1°80 dols. to 2 dols, 
per keg at this date. Holders of old rails are 
still obdurate in their demands for 23°50 dols., 
and buyers still insist on their inability to clear 
margins on manufactured products at this price 
for the raw material. Bar iron makers have sold 
some good-sized lots at 1'75c. to car builders, 
Medium and refined bar are firm at 1°80 and 1°90 
respectively. 








NEW OOMPANIES, 


Tue following companies have just been regis- 
tered :— 
Blackstone and Company, Limited. 

This company was incorporated by articles of 
association on mber Ist, and was registered 
on the 16th ult., as a limited company, with a 
capital of £50,000, in £10 shares, to purchase the 
business of agricultural implement makers carried 
on at Stamford and Spalding by E. C. Blackstone, 
of Stamford, and George Mills, of Belmont Park, 
Chigwell. 2500 shares are taken up, and the full 
amount is paid up thereupon. Assets to the 
value of £25,000 are brought into the company 
by the vendors, and shares to the nominal amount 
a £25,000 are allotted to them or their nominees 
credited as fully paid up, as follows :— 


*E. C. Blackstone, Stamford +» 1407 

SO eee ee eee 

*W. W. Blackstone, 40, Camden-square, cement 
manufacturer . 





Shares. 


*T. P. Blyth, Southam, cement manufacturer .. 
W. T. Beadsworth, Stamford, manager.. .. 
Mrs. Emma Blackstone, 147, Haverstock Hill 
Miss Emma Blackstone, 147, Haverstock Hill 
Mrs. Mary Burford, Stamford .. .. .. .. 
*G. Hunt, Tinwell, Stamford .. .. .. .. 
er eee eee 1 

The number of directors is not to be less than 
three, nor more than five, the first being the 
members denoted by an asterisk; qualification, 
shares of the paid-up value of £500. Mr. E. C. 
Blackstone, so long as he holds £7000 of the 
capital, is to be managing director, at a salary 
of £500 per annum, e remuneration of the 
ordinary directors is to be determined by the 
company in general meeting. 


Dt at tt tet et et bt 





Cordoba and Rosario Railway Company, 
Limited. 

This company was registered on the 16th ult., 
with a capital of £900,000, divided into 6000 pre- 
ference and 3000 ordinary shares of £100 each, to 
acquire, construct, and work railways, tramways, 
lines of telegraph, telephones, or other means of 
communication in the Argentine Republic. The 
subscribers are :— 


Pref. shares. 

J.B. W. Hurry, Junior Carlton Club .. .. .. 
A. i. ae 135, Gladstone-road, Wimbledon, 

cler. _. Ce eb, “eer 6a. we 8. we . 
J. A. Holliday, Asylum-road, 8.E., clerk .. .. 
G. W. T. Coghlan, St. Mary nom Kent, secretar 
A. Z aaa cae 39, Vartry- , Stamford Hill, 
C. E. Scouby, 16, Ebury-street, S.W., clerk.. .. 
C, W. Shortt, 51, Bloomfield-road,W. .. .. .. 

The number of directors is not to be less than 
three, nor more than seven; qualification, £500 
in preferred shares. The subscribers are to 
nominate the first directors; remuneration, 
£2000 per annum, to be divided as they may 
determine. 


i 





Spiral Wood Cutting Company, Limited. 
‘This company was registered on the 19th ult., 
with a capital of £1500, in £1 shares, to acquire 
and work the letters patent No. 12,576, dated 
16th September, 1887, for a new and improved 
tool for spiral turnings. The subscribers are :— 
W. Cutlan, 51, Wray-crescent, Tollington Park, 
joinery manufacturer .. .. .. .. os se 
E. Cutlan, Everleigh-street, Tollington Park, 


_ | | EG irr are 
H. Gill, 61, St. John’s-villas, Upper Holloway, 
0! 


a arCes San 6a ee <> be. on ah oe 
A. Gill, 61, St. John’s-villas, Upper Holloway, 
. oan”. 
W. Osmond, Sanford House, Clapton Common, 
LO EET EIS 
G, W. Tonking, 28, Tollington-place, N., traveller 100 
F. Cutlan, 48, Beatrice-road, N., builder .. .. 100 


. Scaroedy, 48, Beatrice-road, N., merchant .. 
D. A. Gill, 66, King-street, Regent-street, tailor 25 


Registered without special articles, 





Dyer and Robson, Limited. 

This company was registered on the 19th ult., 
with a capital of £30,000, in £5 shares, to trade 
as makers and dealers in ammunition, guns, tor- 
pedoes, ordnance, naval and military stores, and 
explosives; and also to trade as general mer- 
chants, farmers, and market gardeners. An 
agreement of the 9th ult., unregistered, between 
J. W. Dyer—trading as Dyer and Robson—and 
G. J. Lucas will be adopted. The subscribers 
are:— 

Shares. 
Frances Emily Dyer, Ulandi-road, Blackheath .. 
H. E. Fenner, The Cedars, Blackheath... .. .. 
*W. P. Laing, Romford, Essex, gun carriage 

WBE sc. ss c0: ce ce ne ce ce te oe 
C. T. Lamb, 33, Old Jewry, solicitor .. .. .. 
C. G. Lucas, Chatsworth-road, West Norwood, 
B. Bailey, 2, nog iy re Greenwich, clerk 
A. H. M. Turner, 61, Oakfield-road, Penge .. 

The number of directors is not to be less than 
two, nor more than seven; the first are C. C. 
Colley, of 4, Lombard-street, W. P. Laing, and 
J. W, Dyer; qualification, twenty shares, Mr. 
J. W. Dyer is appointed managing director for 
seven years at a salary of £ pod annum, and 
a further sum of £100 for each £1 per cent. divi- 
dend beyond 8 per cent. on the ordinary shares. 
The chairman—Mr, Colley—will be entitled to 
£200 per annum, and each ordinary director £100 

r annum. £250 may also be divided when 
0 per cent. dividend is paid. 


tt 





Elmore’s Patent Copper Depositing Company, 
Limited. 


This company was registered on the 18th ult., 
with a capital of £200,000, divided into 100,000 
shares of £2 each, to purchase and work the 
whole of the British patents of Francis Edward 
Elmore, and all improvements thereunder, when- 
soever made, relating to the treatment and elec- 
trical deposition of copper and other metals, for 
the manufacture of copper and other metal 
articles; also to carry on the business of an elec- 
tric light company in all branches, The first sub- 
scribers are :— 


Shares. 

Sir J. H. Morris, 88, Queen’s-gate,S.W. .. .. 500 

E. J. Carron, Rydal, Surbiton Hill Park, 8.W. .. 500 

A. Holland, 2, East India-avenue, E.C., ship- 
GWMGE cc cc 06 08 06 we oF of e8 ef 

Major-General J. P. Beadle, 6, Queen’s-gate- 
GUNNA: ve ce ce ce ce 0s ce 00 

J. MacFarlan, Invermay, Wimbledon, Surrey .. 500 

George Smith, West Bank, Lewisham-hill, 8.E., 

F. L. Rawson, 12, Queen Victoria-street, E.C., 
electrical engineer .. .. .. «2 «- « «» 1000 
There are not to be less than three nor more 

than nine directors, and the first are appointed 

by the subscribers ; qualification, 250 shares, The 
board of directors, exclusive of the managing 
director or directors, will be entitled to a remu- 
neration of not more than £1500 per annum, 
together with 10 per cent. of the net profits of 

the company, after payment of 20 per cent, divi- 

dend per annum to the shareholders. 





Patent Safety Wire Rope Coupling Company, 
Limited. 


This company was registered on the 16th ult., 
with a capital of £1500, in £1 shares, to adopt an 
unregistered agreement of the 3lst December 
between L. W. Mercier and T. Thomas, of which 
no particulars are given, The subscribers are :— 


8 
J. Fennimore, Gowerton, manager of steel works 
W. H. Edwards, Swansea, metal broker .. .. 
T. Avrmold,Gwansen .. 2. 22 oc co cc ov 
J. A. Thomas, Swansea, solicitor .. .. 
W. Fender, Swansea, steam tug owner .. 
A. Grant, Swansea, Eee 
E. Lippmann, Swansea, merchant .. 


Registered without special articles, 


ror OF Gr Gr Gr Gr 


Coventry Watch Movement Manufacturing 
Company, Limited. 

This company was registered on the 22nd ult., 
with a capital of £20,000, in £5 shares, to manu- 
facture and trade in watch movements and mate- 
rials, The subscribers are:— 

Shares. 
Charles Read, Coventry, watch manufacturer .. 20 
R. Thorneloe, Coventry, watch manufacturer .. 20 
J. Hawley, jun., Coventry, watch manufacturer 20 
8. Yeomans, Coventry, watch manufacturer .. 20 
I. J. T. Newsome, Coventry, watch manufacturer 20 
R. Hill, Coventry, watch manufacturer .. .. 20 
T. Kinder, Coventry, watch manufacturer .. .. 20 
J. Hewitt, Coventry, watch manufacturer .. .. 20 

The number of directors is not to be less than 
five, nor more than ten; qualification, twenty 
shares. 


Walkers, Parker, and Company, Limited. 


This is the conversion to a company of the 
businesses of manufacturers and dealers in lead, 
carried on in London under the firm of Walkers, 
Parker, and Company, and in Liverpool, Chester, 
Dee Bank, and Bagilt, under the firm of Joseph 
Walker, Parker, and Co.; in Newcastle, under 
the firm of Walkers, Parker, Walker, and Co.; 
and in Glasgow under the firm of Joseph Walkers, 
Parker, and Co. It was registered on the 21st 
ult., with a capital of £500,000, in £10 shares, 
The subscribers are :— 


Shares. 
W. W. Walker, J.P., Oaken Manor, near Wolver- 
| Sar erie 
Captain A. C. sme i 67, St. George’s-road, 8. W. 
Lieutenant-Colonel R. Vivian, 5, Hans-place .. 
J. tt-Leonard, Kingston-hill .. .. .. 
T. gee Union Club, Trafalgar-square 
A. C, Kennedy, 8a, St. James’s-square .. .. .. 
J. A, Carson, Belle Sauvage-yard, Ludgate- 
MID, Sc) GE. ae ee. 40h 5, oe <0 
The number of directors is not to be less than 
three, nor more than seven; the subscribers 
appoint the first; qualification, 100 shares. The 
directors, other than the managing director, will 
be entitled to a remuneration of £2100 per 
annum, and in addition £105 for each 4 per cent. 
dividend in excess of 8 per cent. per annum. 


te tt et et 





North-Eastern Sanitary Inspection Association. 

This association was registered on the 21st uit., 
as a company limited by guarantee to 5s, each 
member, the word ‘‘limited” being omitted from 
the title by licence from the Board of Trade, in 
a of Section 23 of the Companies Act, 
867. It proposes to provide inspection and 
advice, with a view to insure and maintain the 





proper sanitary condition of buildings or other 
property, and generally to F ejgermen sanitary 

i The solicitors of the company are 
Messrs. Watson and Denby, of Newcastle-on- 
Tyne, and the offices are at Standard-chambers, 

eville-street, Newcastle. The president of the 
Council of the Association is Sir Matthew White 
Ridley, Bart., M.P., and the vice-presidents are 
the Lord Bishop of Newcastle, Mr. R. 8. Donkin, 
M.P., Mr. Thos, Hodgkin, D.C.L., Dr. Philipson, 
the Earl of Strathmore, Mr. R. Spence Watson, 
LL.D., and Mr. Percy Westmacott, C.E. 


Woodford Sheet Iron Company, Limited. 
This company was registered on the 22nd ult. 
with a capital of £100,000, in £10 shares, to 
acquire the Woodford Ironworks, at Soho, Bir- 
mingbam. The subscribers are:— 


Shares. 

*C. 8. Bailey, 35, Royal Exchange, fact: 
B. to Pear Tree-court, Farringdon-street, 
en, eer a é. s6. S46: 60 ee Oe 
F. W. Ticehurst, Edmund-street, Birmingham, 
WE gs cs oe on ts ce ed) 00 
F. J. T. Wheeler, Handsworth, cashier... .. .. 
*J. Ash, Birmingham, manufacturer .. .. .«. 
E. J. Abbott, 77, Colmore-row, Birmingham, 
chartered accountant .. .. .. «2 « 
J. L. Ash, 1, Cannon-street, Birmingham .. .. 
The number of directors is not to be less than 
two, nor more than five; qualification, 100 shares ; 
remuneration, £250 per annum, with £100 addi- 
tional for every 24 per cent. over 10 per cent. 
dividend, to be divided as they may determine. 
The first two subscribers are appointed managing 
directors, and will each be entitled to a salary of 
£500 per annum, 








et 





Bury, Rochdale, and Oldham Tramways Company, 
Limited. 

This company was registered on the 25th ult., 
with a capital of £42,000, in £1 shares, to pur- 
chase from the liquidators the property and 
assets of the Manchester, Bury, hdaie, and 
Oldham Steam Tramways Company. The sub- 
scribers are :— 


iS) 
*A. P. Smith, 19, Mosley-street, Manchester, 
ne ae ae ae ee 
*J. Coomer, 14, Brown-street, Manchester, cotton 
MINTS 457 ac a3) (0s oe 0s <S8. oe. 190 
*J. Byrom, Bury, contractor 
E. Rothwell, C.E., Rochdale .. oe es 
*P. P. New, Rochdale, architect .. .. .. 
*8. Johnson, Rochdale, mechanical engineer 
§. Spencer, Rochdale, manager.. .. .. .. + 
The number of directors is not to be less than 
three, nor more than seven; qualification, £100 
in shares or stock. The first are the subscribers 
denoted by an asterisk. The company in general 
meeting will appoint remuneration. 


bet at tat pt tt 





Delhi, Umballa, Kalka Railway Company, 
imited. 

This company was registered on the 25th ult., 
with a capital of £800,000, in £10 shares, to con- 
struct a line of railway from Delhi to Umballa, 
with an extension from Umballa to Kalka, and to 
form junctions with the railway of any other com- 
pany. The subscribers are :— 

Share: 
*Lieutenant-General Sir Andrew Clarke, 52, Port- 
md-place .. .. .. ee we ne ee ae oe 
*J. J. Keswick, Lockerbie, N.B., merchant.. .. 200 
R. 8. Crawford, 46, Leinster-gardens .. .. .. 200 
*R. Miller, 41, Albert-mansions, merchant .. .. 200 
*Colonel A. J. Filgate, R.E., 106, Jermyn-street.. 200 


W. Duff Bruce, M.1L.C.E., 23, Roland-gardens,S.W. 200 
J. Saunderson, 46, Queen Victoria-street, solicitor 150 


The number of directors is not to be less than 
three, nor more than six ; qualification, 200 shares. 
The first are the subscribers denoted by an 
asterisk ; remuneration, £2000 per annum, to be 
divided as they may determine. 





Gare Machine Company, Limited. 


This company was registered on the 25th ult., 
with a capital of £15,000, in £100 shares, to acquire 
a patented invention relating to the manufacture 
of boots and shoes. The subscribers are :— 

Shares. 
J. A. Berry, Northampton, boot manufacturer .. 
Mrs. E. Berry, Northampton .. .. .. .. « 
D. A. Berry, Northampton, boot manufacturer .. 
Mrs. E. Berry, Northampton .. .. .. «1 « 
W. Freeman, South Wigston, Leicester, boot 

WMEENON ks os. cs ce ce cq se 40 
O. Coppock, Stockport, solicitor .. .. .. 
Thos. Gare, Stockport, machinist .. ee 
Mrs. Gare, Stockport .. .. 


Most of the regulations of Table A apply to the 
company. 


Pt et pet tet et 





Tilliam Foster and Company, Limited. 


This is a reconstruction of William Foster and 
Company, Limited, engineers, ironfounders, ic., 
carrying on business at Waterside, North, parish of 
St. Swithin, Lincoln. The company was regis- 
tered on the 24th ult., with a capital of £90,000, 
divided into 7104 ordinary, and 1896 6 per cent. 
cumulative preference shares of £10 each. The 
subscribers are :— 


Sh 
*William Frankish, Limber Magna, near Ulceby, 
Lincoln, maltster .. .. .. os es oe of 
*R. J. Ward, Lincoln, solicitor... .. 
*T. C. Bourne, Lincoln, solicitor .. Sa. ee 
*E. Paddison, Lincoln, farmer a a 
*C. Brook, Lincoln, surgeon .. .. + oe oe 
*L. F. Tonge, Lincoln, engineer .. .. .. 
*E. F. Sandon, Lincoln, engineer .. .. .. .. 


The number of directors is not to be less than 
three, nor more than eight ; the first are the sub- 
scribers ; qualification, 100 shares. 


Ht tt teat bat pt tet 








SoutH KENSINGTON MusEUM.—Visitors during 
the week ending January 26th, 1889:—On Mon- 
day Tuesday, and Saturday, free, from 10 a.m, 
to 10 p.m.:; Museum, 7925; mercantile marine, 
Indian section, and other collections, 3344. On 
Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. to 4 p.m.: Museum, 720; 
mercantile marine, Indian section, and other 
collections, free, 2497. Total, 14,486. Average 
of corresponding week in former years, 13,641. 
Total from the opening of the Museum, 
27,103,799, 





THE PATENT JOURNAL. 
Condensed from the een the Commissioners of 
a b 


Application for Letters Patent. 


*,* When patents have been “‘ cummunicated” the 
name and address of the communicating party are 


13,670a. Enpway ApJusTMenT for Currer SpinDiEes, 
J. A. A. Buchholz, London.—{Note.—The applica- 
tion having been originally included in No. 13,670, 
dated 21st — 1888, takes, under Patents 
Rule 23, that date.] 


21st January, 1889. 
1051. Or, Stoves, W. H. Pasley and J. Hodgetts, Bir- 


mingham, 
1052. Stay, &c., of Looms for Weavine, J. T. Thorn- 
ton, Halifax. 
= aan aa Corks in Borries, A. E. H. Lozé, 
Vi 


erpoo! 
1054. SHEDDING Motion of Looms, F. 8. Walker, 
Bradford 


ord, 
1055. Weicuinc Macuine for Carts, J. Bradbury, 
Manchester. 
1056.  ome7— Srorace Batrery, T. Pease, Liver- 


poo 

1057. Exectric Date, &c., Stamps, C. Adams-Randall, 
London. 

1058. PHonocrapH System, C. Adams-Randall, 
London. 

1059. Cigar, &c., Hotpers, J. M., F. M., and 8. H. 
Dixon, London. 

1060. ILLUMINATED PERAMBULATORY ADVERTISEMENTS, 
W. U. Crighton, Manchester. 

1061. ConTROLLING the Supriy of Lusricants, J. L. 

randison, Manchester. 

1062. Inon and Sree, W. Corbett, W. W. Manfield, 
and J. Marsh, Manchester. 

1063. FASTENING MADE-UP Neckties, A. R. Hind, 
London. 

1064. Rance Fixvers, P. J. Lynam, Louth. 

1065. C or 8 Sprinos, J. H. Boll, Yeovil. 

1066. AXLEs and AxvE-Boxes, 8. McCall, Kilmarnock. 

1067. Spice Box and Fiour Dreporr, J. F. Smith, 
Birmingham. 

1068. Inrants’ Cuarrs, J. W. Clift, Shropshire. 

1069. TracHEoTromy TuBe, O. D. Coll, Limerick. 

1070. Crimax CoLiar Stup, J. Holmes, London. 

1071. Bur_pers’ Cramps, J. Wilkie, Dundee. 

1072. Dressine, &c., Poratogs, W. E. 8. Birchall and 
J. Owen, Rainford. 

1073. CoLLapsiBL—E SHapE Ho.pers for Gas Lamps, 
F. J. Stewart, London. 

ae Frost Screws or Coos, H. T. Pearce, Gloucester- 


ire. 
1075. Stoppers for Botries, C. T. Whitmore and T. H. 
8, London. 

1076. Stop-cocks for Gas or Water, H. Andrew and 
J. E. Dudley, Oldham. 

1077. Picrure Frames, H. E. Simon, London. 

1078. Puriryinc Water, H. and A. Green, Hollin- 
wood. 

1079. ILLUMINATING PoTTERYWaRE, G. Vernon, Bir- 


1080. Raisinc and Lowerine Pepestat Lamps, W. H. 
Singer, Frome. 

1081. LLER Butnps, J. Partridge, London. 

1082. QUICK-DRYING ADHESIVE CEMENT, J. Robinson, 


mdon. 

1083. Courn Vatves, W. McKenzie.—(The Richmond 
Cedar Works, Limited, United States.) 

1084, VELocIPEDES, J. Bourdin, London. 

1085. Rapip-ririnc Gun Carriace, A. C. Koerner, 
London. 

1086. CLEANING or Repairtnc Windows, C. Brawn, 
London. 

1087. Wire Nerrrne, E. 8. Bond, Birmingham. 

1088. Ascent, &c., of Paracuutes, J. H. Tyler, 

mdon. 

1089. MovaBue Coat Tips, 8. W. Allen, London. 

1090. CHeck Actions for Pianorortes, 8. Franklin and 
J. H. Dunkley, London. 

1091. Preventine Purses being Lost, A. C. Morgan, 
London. 

1092. Wire Netrinc, F. H. Monmon and E. Darigny, 
London. 

1093. SappLEs and Sprines for VeLocirepes, A. Adams, 


mdon. 
1094. Dryinc Fisres, H. W. and J. H. Whitehead, 
Londo: 


n. 

1095. Cooxine, &c., Frvrr, W. W. Good, London. 

1096. Fastentse for Corsets, A. J. Boult.—(C. Libron, 
France. 

1097, Lanterns, W. P. Thompson.—(H. Schiissler and 
W. Rosenberg, Germany.) 

1098. REGENERATIVE Hot-sLast Stoves, O. Imray.— 
(M. Boecker, Germany.) 

1099. Iron and Steet, J. Richardson, London. 

1100. Paper, J. Y. Johnson.—(J. Paillard, France.) 

1101. UNDERGROUND Mars for ELecrric ConpucToRs, 
W. Lowrie and C. J. Hall, London. 

1102, Sarety Fuses, W. Lowrie and C. J. Hall, 


London. 

1103. DistriputTine Pires, W. Lowrie and C. J. Hall, 
London. 

1104. Borris Storrer, N. C. Parascho, London. 

1105. Carryinc Watcues on VELocIPEDEs, W. P. 
Walker and C. T. Crowden, Lewisham. 

1106. Lacixe Boots and SHoss, H. Gatt, Glasgow. 

1107. Recorprxe and DispLayine Messacgs, F. How- 
croft, Londen. 

1108. AXLEs and AXLE-BoxEs for Roap VEHICLES, J. H. 
Dwyer, London. 

1109. RELIEF of Busions and Corns, 8S. Constable, 
London. 

1110. CuLortng, F. Maxwell-Lyte, London. 

1111. Lawn Mowers, E. H. and E. E. Bentall, Lon- 


don. 

1112. SimvuttanEous TELEPHONY, E. Gwosdeff, Lon- 
on. 

1113. Lone Distance TeLePpHony, E, Gwosdeff, Lon- 


on. 

1114. Pixs, F. H. Langworthy, London. 

1115. ExpLosives, H. M. Chapman, London. 

1116. Warminc the Key-Boarps of Orcans, F. L. 
Wilder, Berkshire. 


22nd January, 1889. 


1117. Apvertisinc J. H. Weight, London. 
1118. Swircaine Loop Crecuits, E. A. Speny, Lon- 


on, 

1119. Sxrt-cps, J. Fairburn, jun. Halifax. 

1120, CompinaTion TrLE and Gutter, B. E. Smith and 
F, E. V. Taylor, Birmingham. 

1121. Kyitrine Macuings, H. Wildt and F. W. Raw- 
stron, Bradford. 

1122, InpicatTine Timg, E. Hunt, Glasgow. 

1123, Heat Rapratinec Screen, W. H. Prestwich, 


mdon. 

1124. Preparine Woot, J. Farrar, Halifax. 

1125. Cranes, J. Isles, and E. Yeadon, Stanningley, 
and T. 8. Rhodes, Kirkstall. 

11:6. Runyers for UMBLELLas, W. H. Welshman, 
Birmingham, 

1127. Barret Botts, T. Hill, Birmingham. 

1128. Packine Yarns for Exportation, G. Hahlo, 
Manchester. 

1129. Lusricatine Ax.es, J. H. Dobb and J. Boylan, 


mdon. 
1130. Rartway CHarr, W. McNulty, Newcastle-on- 


yne. 

1131. Hottow Furnace Frames, 8. Cutler and A. 
Dougall, jun., London. 

1132. Automatic CoMPRESSED AIR WATER ELEVATORS, 
J. K. Leedy, N. W. Solenberger, and G. Smith, 
London. 

1133. Corsret CLasps, M. W. Henius, London. 

1134. RounpaBouts, W. Reynolds, jun., and’ ¢. T. 
King, London. 
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1135. Spryninc Tackie for Fisaine, L. and G. R. 
Lowndes, London. 

1136. Sarery SHavine Instrument, J. Kelly, London. 

1137. Curtine the Pite of Fustians, &c., E. Gowar, 
Redhill. 

1138. Sarery Hixce for Srep-Lappers, J. G. Keeler, 
Oldham. 

1189. WaTER-cLOsET Apparatus, T. Stevens, Bourne- 
mouth. 

1140. Kwire-cLEaninc Macuine, F. Bemrose and C. 
Bordes, London. 

1141. Inonine for Tamtorinc Purposes, E. Moore, 
Liverpool. 

1142. pene of Om-cake, H. Guthrie, Liver- 


pool. 
1143. _ Sprinec-catcu and Hortper, D. Banfield, 
's 


xeter. 

1144. Sewace CLeaninc Macuine, C. F. Gower, 
Ipswich. 

1145. Comprnation Bott, Door Guarp, and Coat 
Hook, 8. Coombs, London. 

1146. Exnupitinc Macurng, F. H. Ridgard, London. 

1147. Covpiincs for Merauuic Tusine, T. I. Cammell, 
London. 

1148. Pencrt Hoipers, A. Whittle, Manchester. 

1149. PrRopectinc Vessets by WAaTER-POWER, P. 
Charles, Bristol. 

1150. Locomotive Circus of PLEasurE Boars, I. Jones, 
Hooley Hill. 

1151. Sarety Ripine Stirrvps, J. Bradbuy, Bloxwich. 

1152. Preventine the Feet Sirpprxc on the Pepats of 
Bicycies, H. Robbins, Dublin. 

1153. Suspenpinc Piates on Watts, R. G. E. Lemp- 
riere, Bristol. 

1154. Garment Crasp, F. B. Spooner, London. 

1155. Hatr-pins, R. Lanham, London. 

1156 Pivorrep Sewrxe Macuine TREADLE, W. Stagg, 
London. 

1157. MEASCREMENT Guns and Rires, W. P. Jones, 

irmingham. 

1158 Locks for Doors, &c., W. Woodward and J. 
Walton, London. 

1159. Supptyisc Arr to Furnaces, N. S. Hawks, 
London. 

1160. Griypinc Mitts, F. C. Hall, London —{Date 
applied for under Section 103 of the Patents, &c., 
Act, 1883, Ist November, 1888, being date of applica- 
tion in the United States ]} 

=. — Borers, H. Newton.—({ W. Cowies, United 
States. 

1162. Evecrric Governors for Stream Encines, R. 
Kennedy, Glasgow. 

1163. DenTat ArticuLators, R. S. Hayes, London. 

1164. Bac Hoxipers, T. W. Harrison, London. 

1165. Rattway Switcues, P. Jensen.—(H. F. Parsons, 
Cnited States.) 

1166. Testrnc the InsuLation of Execrricat Con- 
puctors, W. Lowrie and C. J. Hall, London. 

1167. Switcnes, &c., W. Lowrie and C. J. Hall, 
London. 

1168. Execrric Current Switcnes, W. Lowrie and 
C. J. Hall, London. 

1169. Avuromatic ELecrricat Macurtng, G. E. Rutter, 


London. 
= —— for Horses, C. J. Jutson and F. A. Poupard, 
on. 
1171. Stvps for Fasteninc Currs, &c., F. H. Jerson, 


1172. TREaTING MaTERIALs with Liquips, W. Mather, 
London. 

1173. Pranororte Actions, C. Warren, London. 

1174. Rupper Tires for WHeEeEts, C. 8. Stone, Lon- 


don. 
1175. Heatrsc Rattway Venicies, P. H. Shannon, 


London. 

1176. Nams, H. H. Lake.—(P. H. Coleman, United 
States.) 

1177. Horsesnors, H. H. Lake. —(The Copenhagen 
Horseshoe Manufactory, Denmark.) 

1178. Horsesnores, H. H. Lake. —(The Copenhagen 
Horseshoe Manufactory, Denmark.) 

1179. Horseshoes, H. H. Lake. —(The Copenhagen 
Horseshoe Manufactory, Denmark.) 

1180. HorsesHoEs, H. Lake. — (The Copenhagen 

Horseshoe Manufactory, Denmark.) 

1181. HorsesHors. H. H. Lake. —(The Copenhagen 
Horseshoe Manufactory, Denmark.) 

1182. HorsesHors, H . Lake. — (The 
Horseshoe Manufactory, Denmark.) 

1183. HorsrsHoes, H - Lake. —(The Copenhagen 
Horseshoe Manufactory, Denmark.) 

1184. Horsesnors, H. H. Lake. — (The Copenhagen 
Horseshoe Manufactory, Denmark.) 

1185. Rotiine Mitts, H. H. Lake.—(7he Copenhagen 
Horseshoe Manufactory, Denmark.) 

1186. CavutKs on HorsgsHors, H. H. Lake.—(The 
Copenhagen Horseshoe Manufactory, Denmark.) 

1187. Cuancinc Boxes for PHotocrRapnic Prates, J. 
Burn, London. 

1188. Lirtrnc Bopies, Tangyes Limited and J. R. 
Williams, London. 

1189. Satts of ALumrina, E. Auge, London. 

1190. Execrric CurrRENT TRANSFORMERS, Laurence, 
Paris, and Scott, and W. H. Scott, London. 

1191. Foop for Does, &c., G. J. Andrews, London. 

1192. RocypaBovts or MERRY-GO-RoUNDSs, J. Welburn, 
London. 

1193. HorizonTaL FeaTHERING WiNp-MoTor, W. H. 
Hall, London. 

1194. Hotper for UmBreias, W. G. Copestake and J. 
Gordon, London. 

1195. Untversat Torrepo Droppinc Gear, C. Dann, 
London. 

1196. Printryc with Sreciat Cotourep Ink, C. 8. 
Jones, London. 

1197. Maskinc Torrepo Boats, &c., A. C. Barbaran, 
London. 

Makinc EarTHENWARE Pipes, A. Ramsden, 
London. 

1199. Conveyors for Transportinc Coat, F. Ley, 
London. 

1290. Puririers Emptoyep in MiL.ine, H. J. Davis, 
London. 

1201. Mrtk Powper, W. Gerbel, London. 

1202. TrEaTING Supstances by STEAM PREssuRE, A. 
H. Hobson, London. 

1203. Rvupper Batts, A. M. Clark.—(A. Schnurmann, 


Germany.) 


Copenhagen 


23rd January, 1889. 


1204. DispLayinc 
Sunderland. 

1205. Manvuracture of Socket Botts, F. R. Baker, 
Birmingham. 

1206. Cement, W. T. Wheatley, Sheffield. 

1207. Rippine Diat of Knrrrinc Macuiygs, J. Cunning- 
ham, Paisley. 

1208. Manvuractcre of SHow Carps, F. W. Washing- 
ton, Manchester. 

1209. Macnivery for Breakina Coat, G. Lowry, 
Barnsley. 

1210. Reverseratine Cupota Furnace, J. Williams, 
London. 

1211. Gie Mixts, E. M. A. §methurst and C. Wood, 
Manchester. 

1212. Drawinc-orr Rotiers, &c., F. Illingworth, 
Bradford. 

1213. CyLinper GLasses, W. Curry and G. Paxton, 
London. 

1214. Corkinc Borttes, J. Cole, Birmingham. 

1215. Insertinc Fronts in Suirts, W. Matthew, 
London. 

1216. Contact Maker for Evectrica. Circurts, G. E. 
Fletcher, Edgeley. 

1217. Maaniryine 
London. 

1218. Apparatus for AERATING BEVERAGES, F. P, 
Griffith, London. 

1219 Cortiss Motive power Encines, J. Tidswell, 
Bradford. 

1220. ApsusTaBLE CHAIR ATTACHMENT, C. C. Yewdall, 
Bradford. 

1221. GuLty Tras, M. J. Adams, Monkbridge. 


ADVERTISEMENTS, T. Summers, 


MecuaniM, &c., E. Thomas, 





1222. Manuracture of SHow Carps, F. W. Washing- 
ton, Manchester. 

1223. Rerty Tevecrapus for Encrne-rooms, E. Berg, 
Berlin. 

* Fiusninc Apparatus for Ciosers, J. Milne, 
J 


S) 
1226. Dampinc Fasrics, A. and R. Brearley and J. 
Cc , London. 


~~ | 
1225. Fires, T. H. Heard and W. K. Birkinshaw, 
heffield. 





| 


1312. Curmmney Tors, J. Barrow, Manchester. 

1318. BLeacuine Paper Putr, &c , E, M. H. Andreoli, 
London. 

1314. Pumps, R. Holt, Rochdale. 


| 1315. FLex1pte NoN-CORRODIBLE Pen, T. Pease, Liver- 


1227. Consuminc Smoke, J. Proffitt and T. Foley, | 


London. 

1228. Heatinc Apparatus, W. Huhne, jun., and J. 
Hulme, Manchester. 

1229. Suspenpine Device for Lamps, W. R. and J. J. 
Rawlings, Manchester. 

1230. Cootine Siaa, W. E. Pedley and T. G. Barlow- 
Massicks, Kent. 

1231. Brakes, J. M. Boyd, Glasgow. 

1232. Parinc Macuine for Boots, &c., A. I. Steele, 
Armley. 

-_— Manvracture of Fisninc Nets, J. M. Hood, 


iw. 

1234. Equipment of Cavatry, E. T. H. Hutton, 
London. . 

1235. Licutinc Gas Lamps of Wennam Grass, P. J. 
Charles, London. 

1236. Unprercrounp Conpvuits for Conpuctors, B. 
Verity, London. 

1237. AuromaTic CorIn-FREED Macuines, W. F. Hurn- 
dall, London. 

1238. Stampine Apparatus, C. R. Borland, London. 

1239. ALPHABETICAL CuHEss, E. A. Wiiterich, London. 

1240. Morticinc Macurnes, E. Cory, F. W. Reynolds, 
and G. W. tford, London. 

1241. SHoe Lirt, J. Knowles, London. 

1242. EarTH-BoRING Apparatus, E. Przibilla and F. 
W. Klever, London. 

12413. RANGE-FINDER for MARINE PuRposEs, M. 
Thompson, London. 

1244. Rattway Foe Sienars, &c., B. P. Stockman, 
London. 

_— TaBLe of Accounts, A. Détré.—(Z. Maria, 

aris. 

1246. Ostarninc Copres of Writina, E. Klaber.—(A. 
D. Klaber, United States.) 

1247. Stoprers for Cans, G. A. Poole.—[{Date applied 
for under Section 103 of the Patents, &c., Act, 1883, 
30th June, 1888, being date of application in the 
United States.]} 

1248. Rattway Covuptines, W. P. Thompson —(4. 
Kunze, Giirtel.) 

1249. BREECH-LOADING SMALL-aRMs, W. H. Brighton, 
London. 

1250. ConnecTinc Hanp.es to Tea-pors, H. T. Fellows, 
London. 

1251. Lyrics for Hats, D. W. Wall, London. 

1252. Securinc Parer on DrawixG Boarps, E. A. 
Penley, London. 

1253. Fisninc Nets, G. F. Gamble and W. J. Cum- 
mins, London. 

1254. Powisninc, &c., Stony Mareriats, W. Hay, 
London. 

1255. Divipinc Potrery TRANSFER Paper, T. Phenix 
and G. Kirk, London. 

1256. Tissuz Paper TransFers, T. Phenix and G. 
Kirk, London. 

1257. CoLourtne Matter, O. Overbeck, London. 

1258. Supportinc Wire, &c, A. B. Barlow and C. 
Jumeax, Manchester. 

1259. PREVENTING OvERFLOW of Liquips, W. Little- 
field, London. 

1260. Reaprsc Macures, E. H. and E, E. Bentall, 
London. 

1261. PHoroGRaPHic 
London. 

1262. MaNUFACTURING ARTIFICIAL Stone, A. McLean, 
London. 

1263. ConrroLtiinc Raitway Trarric, F. W. Webb and 
A. M. Thompson, London. 

1264. Mowinc and Reapine Macuines, W. H. H. Hey- 
drick, London. 

1265. Sewrnc Macuines, H. H. Lake.—{J. Bopyt, 
United States.) 

1266. ADVERTISING on Breap, W. Mannion and J. 
Hewitt, London. 

1267. Lances, W. Lorenz, London. 

1268. StraicHT and CrrcuLarR Saws, &c., W. Lorenz, 
London. 

1269. Hyprav ic Presses, C. D. Abel.—(M. M. Rotten, 
Germany.) 

1270. Fire-escapes, H. A. St. Marie and A. A. Valigu- 
ette, London. 

1271. Ovens, H. Simon, London. 

1272. Insertine and Curncuine Wire Stapces, H. E. 

i m, London. 

1273. Insertinc and Curscuine Wire Sraptes, H. E. 
Cunning! , London. 

1274. VeLocipepes, G. L. Morris and W. T. Wilson, 
London. 

1275. Sewrxc Macurngs, P. M. Justice.—( The Wardirell 
Sewing Machine Company, United States.) 

1276. Frre-arms, H. F. Woodgate, London. 

1277. DistrisutTine O11 on TrousLep Water, N. C. 
Bing, London. 

1278. Puotocrapuic Cameras, H. N. B. Good, London. 


24th January, 1889. 
1279. CHeckinc the Taxine of Money, A. H. Guy, 


Apparatus, H. Blackwood, 


on. 

1280. Stare Pencrt Suarpener, G. and W. Rockliffe 
and W. Key, London. 

Winpow Sash Fastener, A. Hewson and 8. 
Bradley, London. 

1282. Maxine a Waite Picment of Leap, J. B. Han- 
nay, Glasgow. 

1283. Printixc FLoorciotus, E. Ostlere and A. M. 
Strathern, Glasgow. 

1284. Fotpinc Heaps of Carriaces, J. G. Harrison, 
Birmingham, 

1285. Fotpinc Hoops of Carriaces, J. G. Harrison, 
Birmingham. 

1286.. Topacco Pires, D. McPhun, Glasgow. 

1287. Sarety WatcH-anD-Mongey Pocket, B. Woods- 
ford, London. 

1288. Ciasp for Betts, T. Walker, Birmingham. 

1289. Rotary Frames, W. and J. T. Laing and T. A. 
Robson, Birmingham. 

1290. Sarety Lamp, H. Harrison, Leeds. 

1291. Saavinos for Packine, J. M. Webster, Liverpool. 

1292. Stanps for Botrries, F. Evans, Liverpool. 

1293. Cire for Hotpinc CLoTH in Macuines, W. G. 
Hanna, Belfast. 

1294, Governors for Gas Enorves, W. Stoner, Leeds. 

1295. Weavinec Ficurep Fasrics, J. L. Byrom, Man- 
chester. 

1296. CLEANING Pens, A. B. Archer, Watford. 

1297. Stanp for Reparrine Bicycwes, C. M. Linley and 
J. Biggs, London. 

1298. Bicycte Construction, C. M. Linley and J. 
Biggs, London. 

1299. Toy Crane, R. L. Grainger, Glasgow. 

1300. Preventinc Dravcuts, O. T. Christie and F. 
Mason, Nottingham. 

1301. Feepinc Macurnes for Corn Mits, G. Lister, 


tamford. 
1302. Maxine Biscuits, W. Gray and A. Harvey, 
Glasgow. 
1303. Pataxic Actp, R. Lucas, London. 
1304. Manuva Brakes, T. and M. Croft and G. Walker, 


London. 
CarriacE Door Hanpies, J. Harrington, 

London. 

1304, GLass Monuments, H. Provis, Cardiff. 

1307, ALARM WuisTLe for Bicycies, H. Newman, 
Birmingham. 

1308. Securinc Wixpow Buinps, G. Bowden and J. 
Edwards, Smethwick. 

1309. Rattway Siocnat Wires, J. Ledbrook, Birming- 


m. 

1310. Suartinc, N. 8. Parker, W. Mahood, and A. 
Granville, London. 

1311. Raisinc and Lowerixe TaBLe Pittars, H. C. 
Harold, R. Jenkins, and 8. Johnson, London. 





pool, 
1316. Kerries for Domestic Purposes, A. 8. Grove, 
mdon. 

1317. Sewinc Macutygs, J. R. Robinson, Bradford. 

1318. Lamps for Vetocirepes, T. Devoil and B, Barton, 
London. 

1319, ‘wont omen as Suapes for Lamps, R. Rayner, 
H 


ull, 

1320. Dryinc Macuines, J. Wood and J. Robinson, 
Manchester. 

1321. Macuine for Makino Cartripges, W. D. Borland, 
London. 

1322. ConpensEep Steam Poririers, &c., J. Wright, 

ondon. 
13°83. Wixpow Butnps, M. Boam and F. H. O. Jerram, 


London. 
1824. Domestic MecHANICAL Stroker, L. P. Garrett, 


on. 

1325. HorsesHogs for Frosty Seasons, W. Godfrey, 
London. 

1326. Maxrno Gas, J. Greenfield.—(C. A. d’Assumpcao 
and EB. S. Dias, Portugal.) 

1327. Tarasninac Macuines, E, F, Sandon.—(P. W. 
Nicholson, Hungary.) 

1328. WasHinc and Rinsinc Macuing, W. H. Davey, 
London. 

1329. Car Starters, W. P. Akers and J. C. Lindsey, 
jun., London. 

1330. Frames, Screens, and the Like, F. Barrow, 
London. 

1331. Surnrace Conpensers, T. Cooper, London. 

1332, Ovens, J. Read, London. 

1333. MECHANICALLY Printing Correct Time, J. 
Jofeh and A. Lang, London. 

1334. DiapHracms for Lenses, J. Stuart and G. 

arrop, London. 

1335, SecrionaL STEAM Boiters, G. Tangye, London. 

1336. Neckiace, V. Milward, London. 

1387. CicaAReTre Macuine, H. Atkins, London. 

1338. Compinep Suutrer and Sun Buin, R. Fleming, 
Merton. 

1339. Curtarn Potes, G. Smith, London. 

1340. Hot-arr Enoines, C. Wells, Loodon. 

1341. Evecrricat Inpicator, C. Wells, London. 

1342. Gas Enornes, C. Wells, London. 

1343. Measurine Execrricity, F. H. and H. Nalder, 
C. W. 8. Crawley, and A. Soames, London. 

1344. Mixture for Liver Compiarints, J. Taylor, 
London. 

5. Cytinpers for Tanninc, B. Nicholson and T. 
Palmer, London. 

1346. Maxine CarponaTe of Leap, &c., J. W. Hall, 
London. 

1347. Frrevicuters, P, Hardy, London. 

1348. VeLocirepes, A. Ashby and L. 8S. Haskins, 


mdaon. 

1349. Fastenixc Device for Carriace Doors, H. H. 
ke.—(A. Weil, France.) 

1350. WasHine Macuines, W. Shedlock, London. 


25th January, 1889. 


1351. Revor.vine Gas Licut for Ovens, W. H. Young, 
London. 

1352. Lamp Suapes in Rerousse Metat, J. P. Howard, 
London. 

1353. Construction of AncHors, J. F. Hall and J. 
Verity, London. 

. Iycreastyc Combustion of Fue, W. Horsfall 
and G. Darley, London. 

1355. AppLiance for Preventinac Watcues being 
Sroten, C. C. Wright, London. 

1356. Fire ExtinevisHixc Apparatus, T. Ballard, 
Cambridge. 

1357. Carpets, 8. Wood and G. H. Heppleston, 


Halifax. 

1358. Execrrica, Casckinc Macuines, J. G. Cum- 
ming, Edinburgh. 

1359. Fasrenrsc Corks, A. Philburn, Ashton-under- 
Lyne. 

1360. ReGucatine Steam Distripution, A. W. Cooper, 
Forfarshire. 

1361. TrsuLaR Meta.iic Pir Supports, 8. E. Howell, 
Sheffield. 

1362. TusvuLaR Meta.uic Pit Supports, 8. E. Howell, 
Sheffield. 

1363. sa tuaariaaameans J. Clayton and C. Tindall, 


London, 

1864. Castors for Bepsteaps, R. G. V. V. Avezathe, 
Birmingham. 

1365. Lamp for PoorecrapHic Work, W. J. Lancaster, 
Birmingham. 

1366. Draw-Bars for Parr-Horse Veuicies, T. H. 
Brigg, Bradford. 

1367. IxprcaTor for StarrcaseEs, J. Robson, Newcastle- 
on-Tyne. 

1368. Apparatus for RecuLatinc Gas, J. Laycock, 
Bradford. ; 

1369. Burners for Pararrin Lamps, J. Stark, Liver- 


1. 
1340. Levers for the Heaps of Looms, W. H. Kenyon, 
Huddersfield. 
1371. Fenper and Frre-cuarp, W. Crewe and J. 
Fillingham, Leeds. 
1872. Pcitieys for Biinp Corps, F. R. Baker, Bir- 


mingham. 

1373. Grinpixo Rouuers, J. E. Platt and J. Fidler, 
Manchester. 

1374. Rupsper Stup, J. Milnes, Huddersfield. 

1375. ArTiFicIAL Fisuixe Baits, J. Gregory and Son, 
Birmingham. 

1376. Catcrum SuLPHYDRATE So.vtion, E. W. Parnell, 

iverpool. 

1377. Ename.s, A. Larthe, Staffordshire. 

1378. CycLe Be.xs, T. W. Girling, Brighton. 

1379. SincLe SELvace Motions, W. Hallworth and J. 
Mercer, Blackburn. 

1380. Sarety Lamps, J. Miiller, Manchester. 

1381. Hat Banps, R. Macgregor, London. 

1382. Suction Drepcers, P. J. Ogle, London. 

1383. Wixpow CLeaner, W. T. Quinsey and W. H. 
Swingler, Birmingham. 

1384. Ink Borrt.e, J. Wilson, Glasgow. 

1385. Macuines for Printinc TextiLe Faprics, J. 
Grimond, Dundee. 

1886. Sash Bavance, F. L. Rosentreter and W. H. 
Caldwell, London. 

1387. Manuracture of Linen Goons, B. J. Wolff, 
London. 

1888. Hosreny Dresses, H. Caston, ianen. 


1389. Sprinos for Venictes, F. and T. Wvodhead, 
Bradford. 
1390. Meratitic Coverine for Betts, F. E. Plumb, 


eeds. 

1391. Actuatinc Skips for WuHeeExs, J. D. Robinson, 
Sheffield. 

1392, Auromatic Suppty of Beveraces, F. Bolton, 

mdon. 

1393. Burners of Ort Lamps, F. L. Jeyes, London. 

1394. StoppeRinG Bortries, W. P. Wood, don. 

1395. Dressino Hops, G. F. Strawson, London. 

1396. MecHanicaL Motor for Dentat Purpossgs, E. H. 
Grey, London. 

1397. ScarF Pins, W. Ford, Putney. 

1398. Locks, W. Ford, Putney. 

1399. Reservorrs of AUTOMATIC AIR Brakes, H. 
Howard, London. 

1400. VeLocrpepes, J. L. Watkins, London. 

1401, Generatine Execrriciry, I. T. Dyer and P, and 
R. C. Fish, London. 

1402. SprinKiers for ExtinauisHine Fires, A. Devon- 
shire. Paisley. 

1403. Revo.vino Winpow Frames, J. Clark, London. 

1404. Umpreiias and Parasots, H. Gallon, Hudders- 
field. 

1405. Curtixc LeatueRr, H. E. Randall and E. Powell, 
London. 

1406. Propuction of Wroucat Metat ArRTICcLEs from 
Semi-FLuip Metat, W. 8. Simpson, London. 





1407. Locks, W. B. Press, London, 
1408. ComprneD Boor and Sor Scraper, T, Bohm, 


ndon, 

1409. Apparatus for VenTILATING Cass, J. H. Barry, 
London. 

1410. Trouser Braces, E, Edwards.—(E, A. Levesque, 


nee. 

1411. Bansos, A. Wright, London. 

1412. Insectors, W. A. Weber and J. 0. Westphal, 
London. 

= boy Bort.ss, O. Imray.—(D. N. Martin, United 

8. 

1414, ArtiriciaAL Fuet Biocks, L'Agence Maritime 
Anglaise.—({C. Audouy, France.) 

1415. Water Meter, E. C. Maldant, London, 








SELECTED AMERICAN PATENTS, 


From the United States’ Patent Office Official Gazette. 


393,410. Wire Srretcuer, G. W. Williams, Greens. 
burg, Ind.—Filed August 2nd, 1888. 

Claim.—The improved wire stretcher comprising the 
bearing plate having the concavity a, the notched ears 
B, and the flanged recess D, the pawl E, having the 
foot ¢, resting in said flanged recess, the bevelled 





point ¢l, and the downwardly-inclined arm ¢?, the 
roller F, journalled in the notched ears B, and the 
ratchet wheel on the roller engaged by the point ¢! of 
the pawl, as set forth. 


393,469. Dynamo-eLectric Macuine, W. W. Gris- 
com, Haverford College, Pa.—Filed June 30th, 1888. 

Claim.—(1) The bination, in a dy electric 
machine, of an armature com of two parallel cast 
iron rings, strips of tinned iron uniting said rings at 
equidistant circumferential points, and one or more 
layers of soft iron wire enveloping said strips in non- 
magnetic contact therewith. (2) The combination, in 
a dynamo-electric machine, of an armature composed 
of two parallel cast iron rings, two concentric series of 








tinned iron strips, having their opposite ends con- 
nected to said rings respectively, and one or more 
layers of soft iron wire enveloping said strips in non- 
magnetic contact therewith. (3) In a dynamo arma- 
ture, the combination of two parallel cast iron rings 
respectively ted to a rotating shaft by spiders 
of non-magnetic material, a series of tinned iron strips 
connecting the two rings, and one or more layers of 
soft iron wire uniformly disposed upon or around the 
said strips, substantially as described. 


393,483. Feep-waten Heater, R. F. Pratt, Revere, 
and C. D. Wainwright, Medford, Mass. — Filed 
January 15th, 1887. 

Claim.—The heater described, consisting of the 
base A, casing E, and cover F, said casing being 
provided with cross-bers G, in combination with a 
tube-nest located upon said bars G, within said casing, 
and consisting of two tube-plates H H, a series of tubes 
connecting said tube-plates, two recess-plates, of sub- 








stantially the kind described, attached to the said 
tube-plates, each recess in said recess-plates being 
opposite two sets of tubes and forming a chamber 
which connects them, the recesses of one plate over- 
lapping the recesses of the other plate, wherby there 
is formed a continuous passage through the tubes and 
recesses for water or steam from the lower set of tubes 
to the upper set, or vice rers@, said nest having a single 
inlet and a single outlet, all arranged together, sub- 
stantially as and adapted for the purpose set forth. 


393,510. Carvina Fork, W. W. Lee, Northampton, 
Mass.—Filed April 16th, 1888. 

Claim.—In a carving fork, shank A, the back of 

which has a recess a in which is a stationary post a}, 





and a spring «*, in combination with guard B, having 
bearing surfaces a5 pinned to post al, substantially as 
and for the purpose set forth. 
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CANALS AND INLAND NAVIGATION 
W. H, WHEELER, M, Inst. C.E, 
No. I. 


(anaus have recently occupied a considerable amount 
of public attention. Owing to the difficulties under which 
the industries of the country have been carried on during 
the last few years, arising from the general depression 
of trade, foreign competition, and other causes, manufac- 
turers and traders have devoted their attention to every 
means by which expenses can be reduced. The cost of 
transport is found to be an item which is seriously aflect- 
ing most of the heavier trades of the country. The low 
rates at which the internal transport is conducted on the 
Continent, and the small cost of sea transit, as compared 
with the rates prevalent on the railways here, enables 
foreigners to enter into competition with our own manu- 
facturers for the supply of both manufactured goods and 
raw produce in this country. To meet this many large 
establishments are moving their factories from inland 
towns to the coast, to the loss and ruin of the property 
owners, shop-keepers, and small traders which congre- 
gated around them. The prosperity of a country and the 
development of its resources depend on the facility and 
economy of transport. The efficiency of internal commu- 
nication therefore affects not the actual users only, but is 
a matter of national importance. It has been stated that 
the quantity of material transported from one part of the 
kingdom to the other is more than three times as much 
as that of the foreign and coast trade. The great bulk of 
the internal carrying trade of this country has passed 
into the hands of the railway companies, and, with few 
exceptions, canals have fallen out of use. The exceptions, 
however, prove that under certain conditions transport 
by water is more advantageous and economical than by 
railway, and that it can be conducted so as to afford a 
high return to the canal owners. In France and Belgium 
this fact has long been recognised, and the State has made 
it its business to develope the waterways. In both these 
countries the canals and navigable waterways are under the 
control of the Government, and are free of toll beyond 
that required for working expenses. A uniform system 
has been adopted, and a large amount of public money 
spent in improving the works and bringing the waterways 
and locks to a uniform width and depth. The producers 
and manufacturers in these countries reap very great 
advantage from the low charges for inland transport. 

The cost of moving produce and heavy manufactured 
goods by railways in this country is so high that the 
conveyance from the seaports to inland towns is in some 
instances as much or more than the whole cost of carriage 
across the ocean. For example, the whole cost of freight 
for goods from the manufacturing districts to India, over 
a distance of 4000 miles, is 22s. 6d., of which 12s. 6d. is 
absorbed by the carriage over 40 miles of railway. Iron 
is delivered in London from Belgium at one-third the 
cost of carriage from the iron districts in the Midland 
Counties, and goods cost less to deliver in Birmingham 
from Germany than from London. 

The greater distance inland goodscan be brought without 
breaking bulk the more economically can they be imported 
or exported. The Manchester ShipCanal is a bold attempt 
to provide the meansof carrying goods toand from thechief 
seat of manufacture in the same vessels in which they are 
carried across the ocean. The enterprise which conceived 
this scheme, the energy with which the whole proceedings 
have been conducted, and the striking facts which the 
— brought to light in the three prolonged fights 
sefore Parliament, have shown forcibly the value of 
canals, and have given an impetus to their develop- 
ment which will no doubt end in placing them in the 
position which they ought to hold in this country. 
It is a singular coincidence that the town which gave 
the first great impetus to the original development of the 
canal system by the successful construction of the Duke 
of Bridgwater’s Canal should now again lead the way 
by a new departure in the construction of its ship canal. 

The condition of our canals has received the attention of 
numerous public bodies. In 1872 the questions as to the 
rates charged, and the effect of their being placed under 
the control of railway companies, were considered by the 
joint Committee of the Houses of Lords and Commons on 
Railway Rates, which sat in 1872; and several recom- 
mendations bearing on canal management were made. 
In 1883 a special Committee of the House of Commons 
had before them the principal canal engineers and 
managers, and obtained a large amount of valuable 
evidence from them, and many opinions of traders and 
others, as to the best means of rendering the canals 
efficient. The Committee which sat to consider the depres- 
sion of trade also had the matter under consideration, 
and included the subject of the present condition of 
canals in their report. In May last the Society of 
Arts held a two days’ conference, and several papers were 
read and discussed on the history of the rise and progress 
of canals, the cost of maintenance and haulage, and 
the best means of effecting their improvement. The 
— has also been dealt with at meetings of the 

ritish Association, the Statistical Society, Cham- 
bers of Commerce, and other representative societies. 
In an article in Tux Enoineer for September, 1886, 
some statistics were given as to the length of the canals 
of this country and their present condition; and notices 
have appeared in Tue Encineer from time to time of 
the various projects which have been brought forward. 

The conclusions to be drawn from the various opinions 
which have been expressed at the Society of Arts and 
other meetings, and from the evidence given before the 
Parliamentary Committee, may be summed up as follows: 
—(1) That if the inland manufacturing towns of this 
country are to compete successfully with their continental 
rivals, some cheaper means of transit for minerals, raw 
materials, and heavy goods must be provided than exists 
at the present time. (2) That the cost of construction, 
of maintenance, and running expenses of railways is too 
great to allow of the transport of these heavy goods at 





sufficiently low a rate to be remunerative on the capital 
outlay. (3) The cost of enlarging and adapting existing 
canals between the inland manufacturing towns and 
the nearest seaports for use by barges of large size hauled 
by steam power can be effected at an outlay of capital 
sufficiently small to enable goods to be transported by 
water at a cost considerably less than by railways; 
(4) that the transfer of the carriage of these heavy goods 
from the railways to canals would be of advantage to the 
former by relieving them of traffic which is the least 
remunerative of any carried; would obviate the con- 
stantly occurring necessity of raising fresh capital for 
duplicating existing lines and sidings to provide for this 
slow traffic. Thus, the removal of the greater portion of 
the heavy slow tratlic would add to the efficiency of exist- 
ing lines by enabling quick trains to be run at shorter 
intervals, and the natural increment of paying traffic 
could be provided for by the removal of the non-remune- 
rative slow heavy traffic; (5) that the opening out of a 
cheaper system of transit would be the means of develop- 
ing many industries which are now lying dormant, owing 
to the cost of transport leaving no margin for profit; 
(6) that therefore it is most desirable, in the general 
interest of the trade of the country, that the inland 
towns should be connected with the seaports by water- 
ways constructed and worked on a uniform system, so 
that traffic could be interchangeable from one part of the 
kingdom to the other; (7) that the prospect of the remu- 
nerative working of these improved waterways is suffi- 
cient to induce capitalists to provide the required money 
for adapting existing canals to modern requirements. 

It is now proposed to describe, from information ob- 
tained from the sources above alluded to and others, the 
principal facts relating to the canals of this country, the 
causes which have led to their present condition, their 
future requirements and prospects, with details as to cost 
of haulage and freight. 

The development of England as a great manufacturing 
country may be said to be coincident with, and consequent, 
toa great extent, upon the construction of canals. In 
the middle of the eighteenth century the only means of 
inland communication and for the transport of the pro- 
ducts of one district to another, or to or from the seaports, 
was by road. These were in such bad condition that only 
in exceptional instances could the goods be conveyed on 
wheels, and the bulk of the traffic was carried by pack 
horses. Thus the clay and flints used in the Potteries, after 
being brought up the tidal river as far inland as ible, 
were conveyed to Staffordshire on the backs of horses. 
The manufactured pottery was also conveyed in crates 
slung across the backs of horses. Salt, in like manner, was 
carried from the salt districts in Cheshire and distributed 
about the country by strings of pack horses; even coal, 
lime, and stone were carried in this manner. About 150 
v0 horses in gangs were occupied in going weekly from 

anchester loaded with woollen and cotton cloth for 
exportation.—(Smiles’ “ Life of Brindley.”) The cost of 
conveyance of goods by road from Liverpool to Manchester 
was 40s, per ton; to the Potteries in Staffordshire, 50s.; 
to Wolverhampton or Birmingham, £5 ; from Manchester 
to Nottingham it was £6 ; and to Leicester, £8 per ton. 
The ordinary rate at that period for heavy goods may be 
taken at 1s. per ton per mile. 

For the — of affording an outlet for his coal 
mines at Worsley the Duke of Bridgwater employed 
Brindley in 1759 to construct a canal to Manchester. 
This was followed in 1772 by a continuation of the 
scheme to the Mersey, thus opening out a waterway 
between the coalfields, the town of Manchester, and the 
port of Liverpool. Subsequently the Grand Junction 
i was designed by Brindley, to join the Mersey with 
the Thames, the Severn, and the Humber, and so afford 
direct communication between the ports of Liverpool, 
Hull, Bristol, and London. Although several canals had 
been constructed previous to these, and the navigation on 
some of the inland rivers improved, it was to the bold 
undertaking of the Duke and Brindley’s comprehen- 
sive Grand Junction system that the impetus was given 
to canal construction, which resulted in the spending 
of fourteen millions of money on the laying out of about 
3000 miles of canals during the succeeding fifty years. 

The effect of the opening of the Duke of Bridgwater’s 
canal was not only immediately to reduce the cost of 
conveying minerals, raw materials, manufactures, and 
cee to one-fourth of what it had been previously, 

ut also, by giving facility of transport, enormously to 
increase the manufacturing industry of the country, 
and the imports and exports from other countries. 
The greatly increased number of seagoing ships 
required to accommodate the traffic brought to 
Liverpool by the canals connected with it raised 
it to a first-class rt. The tonnage of English 
ships increased threefold, and the number of sailors was 
doubled. As Liverpool and Manchester owe their first 
great rise to the Duke’s canals, so Leeds may ascribe a 
—_ part of its prosperity to the Aire and Calder system ; 

irmingham would never have developed its hardware 
trade before the era of railways but for the canals con- 
necting it with Liverpool and the seaports. Nor could 
the Potteries and the salt trade have been developed 
without the water carriage afforded by the Grand 
Junction and the Weaver. Even the Port of London 
would not have held its way without the canals which 
brought the produce from the inland manufactories for 
export abroad, and for distributing the imports. So 
ae an impulse was given to the industry of the country 

y the opening out of this system, that by the end of the 
century canals e the rage, and, as subsequently in 
the case of railways, a canal mania prevailed. Numerous 
schemes were projected, and heavy premiums paid for the 
shares. The sources of the country were overstrained, 
and a panic followed. Schemes hastily got up for specu- 
lative purposes were abandoned, with consequent ruin 
and loss. The construction of canals, however, continued 
up to about the year 1832, when an Act was passed for the 
construction of the Ulster Canal. Inland navigation may 
be said to have reached the height of its prosperity at this 





time. The dividends paid were in some cases highly 
remunerative, amounting on some of the main lines to as 
much as 100 per cent. on the capital. The shares of the 
Longhlasongh Bavigailon st at a premium of about 
twelve times their original value. Those of the Mersey 
and Irwell, the Erewash Canal, the Oxford Canal, the 
Coventry Canal, and the Forth and Clyde were at a 
premium of five to six times their original value, and 
those of the Trent and Mersey ten times. The narrow 
waterways of the old canals, with the small barges towed 
by horses, may seem now a clumsy way of transporting 
the commerce of the country, but these canals laid the 
foundation on which Great Britain has risen to the highest 
commercial fame, and may yet, if properly dealt with, 
assist materially in maintaining that position. 

In 1825 the railway era commenced, and steadily pro- 
gressed until it reached its climax in 1845, It was at 
this time that, in order to get rid of the opposition of the 
canal proprietors to the newly-projected railways, the 
promoters offered to buy up their undertakings. The 
canal owners, realising the fact that traffic was being 
diverted from the canals to the railways, became ma yan 
and accepted the offer of the railway promoters. In three 
years—1845-7—no less than 948 miles of waterways 
passed into the possession of the railways. Subsequent 

urchases were made from time to time, till now nearly 
half the canals of the country are in the hands of the 
railway companies. In allowing this the Legislature 
was guilty of a want of foresight, the evil of which is 
now seriously felt and acknowledged. Canals, when 
owned by independent companies, afford a useful check 
and means of competition, and allow of the transport of 
the heavier class of goods at rates which railways cannot 
afford to carry. The other oversight which has been 
committed by the Legislature was in not adopting some 
standing regulations as to uniformity in the dimensions 
of the locks and bridges. Each separate undertaking 
selected a gauge which appeared most suitable for the 
particular local trattic which they expected to carry. 

The depth of water in English canals ranges generally 
from about 3$ft. to 5ft., but in some of the improved 
canals it has been increased to 9ft. The locks range in 
size from 72ft. in length, with 7ft. width; this length 
being increased of late years to 215ft. length, by 22ft. in 
width. Even on the main system of canals there are two 
or three different gauges of locks, and even where the 
canals forming a continuous line are approximately of the 
same size, the gauge of the locks is different, being either 
shorter or having less width or depth. For example, the 
line from the coalfields of Derbyshire and Nottinghamshire 
to London comprises the canals of seven different com- 
panies and has four different gauges. The locks have an 
average width of 14ft. 6in., but there is one link in the 
navigation on the Grand Union Canal, where the locks 
are only 7ft. wide, and this limits the carrying power of 
the boats to 24 tons; whereas, on other parts of the line, 
the boats can carry from 60 to 80 tons. Again, on one of 
the routes, from Hull to Liverpool, on the Huddersfield 
Canal, the locks are only 7ft. wide. On the Shropshire 
Union Canal, which connects Birmingham and Wolver- 
hampton with the Mersey and Port of Liverpool at Elles- 
mere, the locks vary from 6ft. 9in. to 14ft. 6in. in width, 
and from 63ft. to 82ft. in length, and the carrying capacity 
of the boats from 24 to 60 tons. From London to Liver- 
pool there are four breaks of gauge. One part of the 
system allowing of boats 80ft. long by 14ft. Gin. wide, and 
drawing 4ft. 6in. of water ; while over one line the largest 
boat that can pass is 72ft. by 7ft. by 3ft. 6in. deep, the 
load varying from 80 to 30 tons ; the small gauge prevail- 
ing over about one-third of the length. The 30-ton boats 
that can pass all the way from London to Liverpool 
would not be safe for navigating the Mersey, and the 
cargoes would therefore have to be transhipped into larger 
craft on arriving at the estuary. These difficulties have 
entirel = an ena to the through traflic that formerly 
existed along this route. 

This want of uniformity has proved of more serious 
damage to the past than it will do to the future useful- 
ness of canals, as if these are to have any large share in 
the carrying trade of the country, the present small locks 
must be enlarged to allow of a larger class of boats and 
the use of steam. In making these alterations the 
smaller locks will have to be increased to a size uniform 
with the larger. 

The total length of canals and canalised rivers con- 
structed in Great Britain is about 4033 miles. From 
a paper put before the House of Commons’ Committee on 
Canals by Mr. H. Taunton, containing the names and 
lengths of all the canals, it appears that the approximate 
lengths are as follows :— 





Miles, Fur, 
rma er | 
* a amet ae 
a Wales Se oae wie tes a aes ee 
Lee 2641 5 
River navigation in England ... 1141 5 
3783 2 

Canals and navigations abandoned or converted 

into railways ... ides cadena dch oh 250 1 
4033 3 


Of these 1447 miles are given as under railway control, 
and 927 are held by public trusts. The length of the 
canals in Ireland is a bi 256 miles. , 

The four great estuaries are connected together by 
nearly 2700 miles of waterway, which are thus classified 
by Mr. Conder—(“Conference on Canals,” Society of Arts). 
The Thames and Humber are connected by a network of 
400 miles of canals and 140 miles of river navigation ; 
170 miles of this system are under railway control. Be- 
tween the Severn and the Mersey there are 600 miles of 
canals and 230 miles of river navigation ; only 110 miles 
of this system is under independent control. The Severn 
is connected with the Mersey and the Humber by 
680 miles ; 415 miles of canals and 265 miles of river navi- 
gation ; 360 miles of this system are under railway con- 
trol. The Thames is connected with the Mersey and the 
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Severn by 650 miles of waterway, 200 of which are under 
railway control. 

The average cost per mile of the British canals has been 
estimated at from £3500 to £5000 per mile, the capital 
expenditure being put at from fourteen to twenty millions. 

Causes of decay.—The principal cause which led to the 
abandonment of canals as a means of transport was the 
opening out of the railway system. The public soon 
learnt to appreciate the advantages to be derived from 
the rapidity of transit and certainty with which light 
and perishable goods could be delivered by railways. 
The convenience to small traders in receiving parcels of 
goods, or single trucks of minerals, gradually diverted so 
much traffic from the canals that the managers, except in 
a few instances, lost heart, and had not the courage to 
face the altered circumstances by adapting their canals 
for steam transit and through rates. In a panic, the 
canals were, in many instances, sold to the new railways, 
and thus all chance of amalgamation and the opening out 
of main through lines and uniformity of rates was gone. 
The confidence of the traders in canals was lost, and they 
gradually fell in public estimation, and became to be 
looked upon as relics of a bygone age. Heavy traffic was 
then almost entirely dive to the railways. Another 
cause which led to this transfer was the attempt on the 
part of the canal companies to continue the heavy tolls, 
which, under the monopoly they had enjoyed, had given 
them such large dividends. Many of the companies 
clung to their old rates with a tenacity that drove the 
traders and colliery owners to welcome railway promoters 
as deliverers. One company, which refused to take less 
toll for boats from the collieries in the Midland district 
than at the rate of 2}d. per ton per mile, now are glad to 
get ;.d. for the same distance. Other causes are due to 
the fact of the want of uniformity of management on the 
different systems, the varying tolls and regulations, and 
the variations in the width and depth. A trader finds it 
exceedingly difficult to make any definite arrangement 
for the conveyance of his goods from one part of the king- 
dom to the other, or to obtain quotations or through 
rates. The small size of the locks, and the fact of many 
of the canals not being adapted for steam haulage, also 
prevents a low rate for any through traffic. 








ON SACCHARINE MATTER IN MORTAR, AND 
ON BUILDING IN FROST. 


By SaMUEL CROMPTON. 


Ix my communication printed on the 19th I spoke of some 
building just done in sharp frost. The courses of brickwork set 
in the wall with sugared mortar are perfectly sound, and are 
untouched by the frost and by the thaw that followed it; 
whilst the work below it, and the work done on the same day 
that the sugared work was done, but done with unsugared 
mortar, has suffered severely. So that it is proved, that by 
using sugar iu the mortar, building can be safely done in frost— 
and in sharp frost, too. I have said already that the village 
sand is, in my opinion, not a good sand for use in frost. 

If powdered flint, or if powdered limestone, or if a sand white 
and glistening and sharp had been used, I have no doubt 
that an equally good result would have been got with half 
the quantity of sugar, and probably with much less. 
But if the same amount of sugar had to be used that was used 
in this case, would it be an expense worth regarding when we 
reckon against it the great misery and privation which occur, 
in severe and long-continued frosts, among all the people em- 
ployed in the building trades? To this is to be added the 
great inconvenience felt by those who wish their buildings to be 
completed, and who are baffled by frost. 

So far I have spoken only of the possibility of building in 
frost; but another great advantage of using saccharated mortar 
is that in all building done, say, from the end of October till 
May, all anxiety as to harm that may come from frost at any 
time is entirely removed, if certain conditions of a simple kind 
be observed. When the lady invited her friends to come and 
taste some cf the first tea that had come into England, 
she did not proceed scientifically, for she threw away the 
liquor, that is, the tea, and treated her friends to the boiled 
leaves. It seems to me that most of the mortar made at the 
present time is as unwisely made as this lady cooked her tea. 
if the same insane plan of making it that is so largely adopted 
be employed in frost, there will not be success, except by using 
a larger amount of sugar. It is perfectly plain to me that one 
great cause of the goodness of Roman mortar was that they 
slaked the lime in pits and allowed it to remain there for two 
or three years before they used it. Here is the proof—I quote 
from Dr. Philemon Holland's translation of Pliny. Pliny was 
born in the year a.p. 23. He published his book in the 
year 77, that is, more than 1800 years ago. He says :— 
“« And, verily, the greatest reason that cities fall to decay and 
be so ruinat is this, that mortar the elder it is, the better it is 
found for building. Moreover, in the old laws which provide 
for the perpetuitie of houses in ancient time, we find it 
expressly set down that the undertaker to build at a certain 
price shall use no mortar under three years of age; and this 
was the reason that in those daies a man should not see any 
roughcast or parget to rise or chawme so ill-favouredly as now 
they do.” 

Philemon Holland made his translation in 1634; so that 
after knowing this for upwards of 250 years, we Englishmen, 
full of admiration of the wonderful mortar of the Romans, 
have deluded ourselves into the belief that the Romans 
used hot lime. Pliny, like myself, was not a practical 
man, therefore he is, I think, to be understood to 
say that the lime was slaked and allowed to stand for 
three years to get it into a perfect state, but that the sand 
was not added except as and when that slaked lime was needed 
for building with. Herein is one of the great and one of the 
chief secrets of that old Roman mortar. In a field at Lincoln 
not far from the cathedral, I saw last year a mass of Roman 
masonry, mostly concrete, as hard to this day as possible ; and 
likely to remain so for a thousand or two thousand years to 
come. I examined the walls of the castle built by William the 
Conqueror, and here I found the mortar inferior. It will be 
said, that his mortar had not had time to grow hard, but such 
an opinion is utterly groundless, as I hope to beable to convince 
the building world. The Conqueror’s mortar had fallen out 
from the joints, but had evidently been pointed within the last 
few years. This plastering or pointing was so rotten that the 
point of a knife entered it as easily as it would have entered 
into, net a cheese, but the frailest confectionery. I have no 





doubt that whoever did this pointing, intended to do it well, 
and that either in the weather when he did it, or with our 
insane notions about hot lime, he was misled. 

What a chorus of disapprobation there will be when what I 
have written is read! One will say, “ Who does not know that 
lime, the fresher it is, the better!’ I answer that lime, the 
fresher it is, and the earlier it is dealt with after it leaves the 
kiln, the better it is. 

Another will say, “But if it be fresh, it will be hot when it 
is slaked ; and the fresher, the hotter.” I believe so too. I am 
sure it will. 

Another will say, “I have been amongst mortar all my life ; 
I have used thousands upon thousands of tons of it, and surely 
I ought to know something about mortar. He will never per- 
suade me that mortar that has been left in a pit slaked for 
three years, can have any virtue left in it. No, no; this opinion 
of his is simply nonsense, sublimated nonsense. Besides, is the 
nation, and all building, to be kept at a standstill for three 
years, till we wait for the mortar to be Romanised? Tut, tut, 
mere moonshine.” 

My answer is that I made no such proposal, but that if engi- 
neers and architects also had kept on the old lines, all the work 
that they did would have been perfect, so far as perfect work 
depends on lime only. But knowing that lime that had been 
slaked for three years could nowhere be found, I said that ground 
lime should be used, and I say, that the more finely ground 
that lime is, and the better it will be. If newly burnt lime be 
used at a building where a mortar mill is on the ground, that 
lime ought to be ground with water and not dry; and the 
longer the grinding goes on, the better and stronger the mortar 
will be that is made with it. But, observe carefully, that the 
sand should never be ground with it, but be added afterwards 
when the mortar is made for each day’s use ; and that it will 
be found that the shorter the time that between the 
mixing and the using of the said lime—that is to say, of the 
mortar—the better it will be, and will work; and with some 
sugar or treacle added to it, if the right sand, or what I propose 
as a substitute for sand, be added, it will, for plain mortar, be 
equal to every ordinary or common purpose. 

The objector will say, “ This man has sugar on the brain,” and 
he will drop THE ENGINEER upon his knee and say to his wife, 
“ My dear, what do you say to this; here isa man wanting to 
persuade us that we ought to put sugar into our mortar.” 
“ Gracious !” she will say, “‘ sugar into mortar? I never heard of 
anything so ridiculous.” And he will answer, “ Neither did I,” 
and will add, “ you had better lay in a few hogsheads of it before 
the price goes up.” He will take up his ENGINEER, and go on 
reading, saying at the same time to himself, “ I have begun this 
rubbish, and will read it through.” If I were there I would 
say, “Don’t be alarmed, madam, I will tell you a little story. 
Many years ago there was a man they called a quack. His 
name was Solomon, who sold what he called ‘ Balm of Gilead.’ 
Solomon was really a doctor of medicine, and had been edu- 
cated at one of our Universities. An old fellow-student, a 
physician, met Solomon in Cheapside, and drew him into 
a doorway and begged him to give up advertising and selling his 
Balm of Gilead. Solomon said,‘ Look at all these people who 
are passing this door ; how many of them, think you, are wise 
men’ I forget whether the physician said, ‘Perhaps one in a 
hundred’ or ‘one in a thousand ; the point of the story is 
this. that Solomon replied, ‘ Well, then, you take the wise one, 
and leave the others for me.’ I am on the look-out for the 
wise man. It will be difficult to find him ; so you may dismiss 
any fear that the price of sugar can rise soon by anything I say. 
Your husband, madam, has hot lime on the brain, as I have 
sugar. Once I, too, believed in hot lime; but now, if I 
a limestone mountain, or a chalk one, with coal at hand, and a 
valley of my own, I would make brick-pits and would shoot the 
hot lime into them and pour water upon it till it would take up 
no more, and till the water stood above it, upon which water I 
would pour either oil or tar, and would take care that the lime 
never got uncovered with a layer of water. If I wished to 
hasten the process, I would first grind the hot lime and then 
proceed as above, directing that a man should pass down into 
the mass an iron rod at intervals of a few inches and every 
few days, so that the water would penetrate thoroughly. Not 
sooner than three years would the former be fit for use, but 
the latter would be so in six months. Neither planting nor 
mining would pay so well as this. By my will and testa- 
ment, madam, I would leave all to my widow. It would be a 
mine of wealth to her and her heirs. The longer it was kept the 
better it would be, if the covering of water and of oil or tar were 
kept upon it. The architects would fight for it. In their speci- 
fications they would say, ‘ Dash’s Crompton lime, five years or 
ten years, &c.’ The lady would quietly say,‘ Well, your will 
would be a warm-hearted one, and your lime would be effec- 
tually cooled ; but how about floods? ‘Oh! those I would 

inst in this way : I would get one opinion from a kid- 
gloved engineer and another from one who does not wear gloves. 
I would take the mean between the areas they reckoned suffi- 
cient for water contingency, and that number I would multiply 
by fourteen. The theological golden number is seven ; but my 
mortar golden number is fourteen. Then I think I should be 
safe. A valley a few miles long of such a series of pits 
would be a mine of wealth indeed.’ ‘But,’ she will say, 
‘you forget that we are antiquity, and not the men of 2000 
years ago. You forget that my husband is a depository of the 
knowledge and experience of all past ages, and must know that 
hot lime is the strongest and best.’ ‘Madam, your remark is 
a most sagacious one, and I can see plainly that you have solved 
many a difficulty in your husband’s career. But the ancients made 
better ink than ours. I have seen documents written hundreds 
of years ago where the ink remains perfect, and is as black as a 
raven. They are few, it is true. But in my examination of 
documents regarding inks, a deed written between thirty and 
forty years ago was shown to me where the ink had almost per- 
fectly faded. May it not be that we are wrong in our mortars ? 
May not even the fancy mortars of this day n to show shortly 
signs of decay? They do show it daily; and I believe it will come 
to pass that this period of building in England is not a creditable 
one—nay, rather a bad one; for where strength has been got it 
has been obtained at a needless and extravagant cost; and as 
Mr. Burrell says, or what he says amounts to, is that we are at 
sixes at sevens, and the prey of doubtful doctrines. I feel sure, 
madam, that if a lady had such an inheritance of a valley of 
several miles long of such lime, Mr. Beagle, her steward, would 
tell her that they could not supply it fast enough, and that as 
the lime came out of the vats it cut like brown soap, and that 
not a particle of grit could be seen or felt.” 

Dreams are things that we cannot order or anticipate. But 
we may imagine that madam dreamt that she saw her husband 
filling up the large artificial lake in their grounds, by a staff of 
a hundred men, with hot lime; and that she told her husband 
her dream, who said, on hearing it, “And what did you do, my 
dear? If I had dreamt that I was doing it, I should have looked 
over my shoulder from time to time to see that you were not 
watching me, or expected to see you come with your hair down, 











in your dressing gown and without stockings; and then what a 
scene!” ‘No, my dear,” she would say, “ you are quite mis- 
taken ; I should have taken it quite calmly and composedly,”’ 

It seenred to me to be necessary, in preparation fur what is to 
follow, to state my case as I have done. In my next communi- 
cation I will state the scientific grounds on which my opinion 
rests. I must warn practical jokers who use the sugared lime 
solution which I allowed to Mr. Faija for his mouth, that it 
would probably be dangerous to swallow much of it, or any but 
a very small quantity of it. 

In conclusion, I will ask all engineering and architectural 
pupils another question. Stir into a quart of water two or three 
ounces of quicklime. When the liquor is clear, pour it into two 
tumblers. Blow through a tube into one of them, and do so 
once or twice a day. Observe both. Taste both from time to 
time. What is the bearing on mortar of what you have seen ? 
If education in England were what it ought to be, such questions 
would be childish. But I know what our education is; indeed, 
I know it too well. Samvuet Crompton, 

Cranleigh, Guildford, January 30th. 








THE TEREDO AND OTHER TIMBER PESTs, 
By R. H. HaAMMERSLAY-HEENEN, Mem, Inst, C.E.1 


AxsouT fourteen years ago the railway from Port Elizabeth to 
Uitenhage was constructed by a private company, which decided, 
for various reasons, to use timber extensively in the construction 
of its works, and the engineer-in-charge, who had had considerable 
colonial experience, decided to utilise sneezewood for the pile work 
of all the bridges spanning the numerous small tidal streams that 
flow into the Zwartkops River. This timber was of the soundest 
and best quality procurable, and was evidently selected with much 
care, and obtained at no small cost. It was the longest of its kind 
that I have ever seen, averaging about 20ft. long and about 12in, 
square. 

Some three years ago Mr. J. S. McEwen, who was then the dis- 
trict engineer at Uitenhage, noticed that the piles of a bridge not 
far from Zwartkops Station were diminished in section close to the 
low-water mark. At first he thought it was merely the sapwood 
that had decayed, but on minute examination discovered that the 
teredo had attacked the piles, and so reduced their dimensions, 
that he decided to recommend that they be removed, and iron 
substituted. This was done, and when the piles were taken out 
and carefully examined it was found that they had in every case 
been more or less deeply burrowed into for about Qin. above and 
Yin. below the low-water mark. I have told these facts to several 
old colonists of experience in such matters, and in every case have 
been met with the remark, ‘‘It could not have been sneezewood 
the worm has never yet been known to touch it.” And I fully 
believe I would have failed to convince them to the contrary had I 
not been able to produce proof, which there is no possibility of 
escaping from, in the shape of the timber itself, showing the tereco 
snugly incased in tunnels of its own making. 

Greenheart—Nectandra Rodicvci—has long been looked upon in 
England and Northern Europe as practically a teredo-resisting 
timber, and, in consequence, it has been much used for marine 
structures, and in most cases with marked It so happens, 
however, that it falls to my lot to show that not only is greenheart 
attacked by the ordinary worm in this country, but that it is also a 
victim to the ravages of the chélura terebrans, and, | believe, also 
to the dimnoria itself. 

About the year 1878, the Port Elizabeth Harbour Commissioners 
had two jetties constructed from the designs and under the pro- 
fessional direction of Sir John Coode, Mem. Inst. C.E. For the 
most part wrought iron was used, but it was decided that the 
seaward ends, known as the V heads, should be—for special 
reasons—of wood, and after due consideration greenheart wes 
selected as the timber most suitable for the purpose, and with 
this material—excellent of its kind—the work was carried out. 

Some time ago I had to make a detailed inspection of these 
jetties, and on examining the V heads I noticed what at first 
appeared to be signs of decay in one of the horizontal pieces, and, 
on cutting into it with an adze, found it completely honeycombed, 
for about an inch deep, with the tunnels of the teredo; and, on 
further examination, found that all the horizontal timbers, at low- 
water mark, had been in a like manner attacked. I then looked to 
the vertical pieces, or eo and discovered tbat, although the worm 
had ente many of them, still, the progress it had made was 
small, compared to that on the horizontal pieces. 

Having pleted my inspection of this portion of the structure, 
and having satisfied myself that the teredo was in undoubted and 
secure possession, where it will unquestionably remain until it has 
completed its work of destruction, I proceeded to examine the 
timber frame—also of greenheart—that has been placed outside 
the iron portion of the jetties to act asa fender to prevent boats 
coming into direct contact with the iron. I there found not only 
the teredo—evidently thoroughly enjoying itself, but also, in vast 
numbers, a most destructive little creature which I believe to be 
the chélura terebrans, which does not attack the timber in the 
general and haphazard way in which the teredo appears to do, 
but invariably commences its work at the ends of the timber, or 
where one piece comes into contact with another, and in this wa 
—although the actual area destroyed | it is comparatively small 
—it becomes more injurious to a framed structure than is its great 
competitor. 

It requires but little technical knowledge to see that the cleats and 
walings were rendered entirely useless, in fact, so useless that at 
certain points the force of the sea was sufficient to disperse the piles. 

Since my first inspection, the result of which I have just endea- 
voured to describe, I have made numerous examinations of these 
works, and have watched with interest and dismay the advances 
made by these mollusca, and am now only too fully convinced that 
before very long the question of replacing the timberwork will 
have to be faced, and, when I state that it originally cost—for the 
two jetties—some twenty-five thousand pounds, the seriousness of 
my subject may perhaps be realised. 














LICENCES FOR VEHICLES PROPELLED BY ELEctRIcITY. — During 
the last session of Parliament, when a Bill for the Readjustment of 
the Excise Duties was brought forward, in the clauses whcre 
carriage licences are referred to, special mention was made of 
carriages propelled by electricity, and at the present time two 
guinea licences can be obtained for these, as for any other form of 
four-wheeled carriage. The li can be obtained through any 
postal money-order office under the Inland Revenue Department, 
and they specify “carriages with four or more wheels and fitted 
tobe drawn by two or more horses or mules, or by mechanical 
power.” The definition is as follows: ‘‘The term carriage means 
and includes any carriage—except a hackney carriage—drawn by 
a horse or mule, or horses or mules, or drawn or propelled upon a 
road or tramway, or elsewhere than upon a railway, by steam or 
electricity, or any other mechanical power, but does not include a 
wagon, “—* or other such vehicle which is constructed and adapted 
for use, and is used solely for the conveyance of any goods or 
burden in the course of trade or husbandry, and whereon the 
Christian name and surname and place of abode or place of business 
of the person, or the name or style and principal, or only place of 
business of the company or firm ey the same shall be visibly 
and legibly painted in letters of not less than lin. in length.” The 
first licence for an electric carriage for ordinary roads under the 
new regulations has been taken out by the Ward Electrical Car 
Company, for the electric omnibus described. The legal difficulty 
is therefore apparently practically at an end. 


1 Paper read at the meeting of the South African Philosophical Society, 
November 28th, 1888. 
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PERRET FURNACE APPLIED TO A LANCASHIRE BOILER. 


MESSRS. BRYAN DONKIN AND CO., BERMONDSEY, ENGINEERS. 


her. 


\ 












(| p= 
i 









LONGITUDINAL SECTION. 


























Warer Gauce 




































































oF TUBE for pressure of air 1} ty, =E=— 
Gil (Zp S 
bi 
\| 
6.0 & CY 
A a Water [Petel_in_(froughs a we 
~~ way — = aes 
{ Y ccna 
i fa = 
Thegttle 
Ae 
is 
\3 
Ap 
8 : 
, AS 1% 
ae Firing Floor level =P s ? 
J. Svan Eng. od z 
= iS 
eS 


THE UTILISATION OF SMALL COAL. 





Tuene is produced in Great Britain an enormous quantity of 
small coal and slack, which is practically unsaleable. In some 
cases it is burned at the pits’ mouths in great heaps, simply to 
get rid of it. In others as much as 18d.a ton has been paid to 
persons willing to cart it away. Under the most favourable | 
circumstances it can only be sold at a very small price. It is 
evident that any scheme which proposes to utilise this waste 
product is entitled to consideration, Various attempts have 
been made in this direction. Thus the small coal is mixed with 
tar or flour and water, and moulded into briquettes. The fuel 
thus produced is very good, but it is quite as costly as coal. 


the close fire bars and the fuel is very considerable, and contri- 
butes, no doubt, to this end. A throttle is, however, fitted at 
the hand of the stoker. 

This Perret system has been in useat Messrs, Donkin’s works in 
Bermondsey since February, 1885. It has beenperfectly success- 
ful. The boiler is of the Lancashire type, 7ft. in diameter and 
21ft. long. The flues are 2ft. 9in. diameter, with three circula- 
ting tubes in each flue. The heating surface is 382 square feet. 
The boiler is set with a split draught, the gases from each flue 


| running along its own side of the boiler, and finally return to 


Again, efforts have been made to coke it, and it has been | 


employed simply to get ammonia and tar from it; but none of | ,;in. 


| water, or rather less. 


the back end under the boiler bottom. The chimney is 70ft. 
high, and lft. 6in. square at the top. Its pull is about fin. of 
The fire bars are Zin. thick at the top, 
tapering down to jin.; and the air space between each pan is 
There is a dead-plate 5in. wide along each side of the 


these schemes have been attended with much commercial success, | grate. The total fire-bar area is 7} square feet in each flue. 


Recently a system of using 
small and refuse coal has 
been brought out on the 
Continent. It is the inven- 
tion of M. Perret, of Paris, 
and has been so satisfactory 
in its results that Messrs. 
Bryan Donkin and Co. took 
it up, proved by exhaustive 
experiments—for their own 
information in the first place 
~—of what it was capable, 
and then introduced it to 
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the public. 
The difficulty met with in 

















burning small coal to make 
steam is almost wholly 
mechanical. If grate bars 
placed, say, one-fourth of an 
inch apart be used, the 
greater portion of the coal 
falls through into the ash- 
pit ; if the bars are placed 




















so close to each other that 
this is prevented the draught 
is impeded ; besides, the 
small coal is almost always 
dirty, and clinker is pro- 
duced. This adheres to the 
bars, and can only be got 
off with difficulty, the fire 
being ruined in the process. 
M. Perret solves the problem 
by using forced draught to 
burn the small or dust fuel 
lying on bars placed almost 
in contact with each other; 
and to preserve the bars and 
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to prevent the clinkers from ~ " 


sticking to them, the bars 

are provided with deep fins, the lower edges of which dip into a 
trough of cold water. The result is that not only small coal 
but almost any rubbish that will burn can be used to make 
steam. It is well known that clinkers will not adhere to cold | 
bars. In the Perret furnace the bars are so cold that we do not | 
exaggerate when we say that the fire being pushed back in a 
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The bars last about three years. 
seem to waste slowly in the water. 

Before we proceed to speak of the results obtained, it may 
be well to show that the opportunities for acquiring informa- 
tion are not lacking. Up to May, 1888, sixty-seven bvilers, 


They do not burn out, but 


| with 103 grates, had been fitted by Messrs. Donkin and Co., as 


Lancashire boiler, and the grate brushed, the hand can be at once | follows :— 


put on the bars and kept there. The clinkers lie quite loose on 
the grate, and can be removed with the utmost ease with an 
ordinary slice. 

The accompanying illustrations will make the construction of 
the furnace quite clear. It is a most important and valuable 
feature that it can be applied to any Cornish or Lancashire | 
boiler, without altering the boiler in any way. The perspective 
view shows a Cornish boiler with a portion removed to permit 
the arrangement of the furnace to be seen. A cast iron trough 
the length of the furnace is put into the flue, and supported as 
shown in the engraving. This trough is supplied with water 
by the aid of a small cistern and ball tap, about the size of those 
used in connection with ordinary kitchen boilers. This will be 
more readily understood from the front elevation of a Lan- 
cashire boiler at Messrs. Donkin’s works in Bermondsey. The 
fire-bars are usually arranged transversely, but they may be dis- 
posed in the ordinary way. They are carried at each end by the 
edges of the trough, and the lower edges, or fins of the bars, | 
dip about 3in. into the water, and are thereby kept cool. The | 
air blast is supplied by a fan, the wind trunk entering the closed | 
ashpit as shown. 








Class of boilers. Number of boilers. Number cf grates. 
Lancashire os Soke as we ao 
a eee 26 
eee ee ee eee 2 
Cater's a kee) he ‘ 1 1 
Root’s 1 1 
Lane’s 1 1 

67 103 


These boilers are employed as follows :—Gas works, 23; paper 
mills, 2; cement works, 3; engine works, 1; boiler makers, 1 ; 
ironworks, 1; tannery, 1; jam factory, 1; collieries, 2. 

In estimating the value of any fuel, Messrs. Donkin hold that 
it is necessary to establish a fixed and uniform standard and 
work to that, and they have adopted the cost of evaporating | 
1000 gallons of water. This is really the crucial point. From 
a scientific point of view it is interesting and important to 
estimate the value of a fuel or a boiler in terms of pounds of | 
water evaporated per pound of coal burned. But the steam | 
user regards the subject from a different point of view. Let us | 
suppose, for example, that Welsh coal evaporated in a given 


It is found that no inconvenience is caused | boiler 10 1b. of water per pound of coal, and that common slack | being at the rate of 9°96]b. of water per 


| and the net saving is as follows:— 


in the latter case, and the evaporative efficiency of the boiler 
would be reduced. It is clear, therefore, that before the slack 
can be compared favourably with the coal its cost must be 
reduced below half, and the efficiency of the boiler as a steam 
generator must be maintained. This last is a most important 
point. It is sometimes impossible to use cheap fuel just 
because it will not make steam enough. The Perret system 
settles the point, as the boiler makes all the steam wanted. 
Now, comparisons have been made in the cases we are about to 
cite. As steam enough is provided, the slack is as good as coal, 


Cost of evapo- 











rating 1000 gal. Saving. 
Ordi- | Per |Per cent. 
Pe — nary | 1000 |of former 
System oystem gals. | bills. 
(pea lee ig 2 54 a.| ; 
W. Joynsonand Son .. .. .. «. «| 5 34 710 (2 at | 30°/, 
Gas Light and Coke Co., St. Pancras 0 53/7 3 6 6%] 93°/, 
SNe co cs cs cs us ve we] S 1D SES OL, 
J. B. White and Brothers .. - 1 814 8 }2 4] Sey, 
B. Donkinand Co. .. .. ") 410h 1010 | 511) 55° 





These figures speak for themselves. 

Messrs. Donkin have perhaps carried out more experiments 
with steam and the steam engine than any other English firm, 
and they are thoroughly trained to the work. Most elaborate 
trials, extending over many months, have been made with the 
Perret furnace to test its value with all manner of fuels ; some 
of the stuff used doves not at first sight appear to have anything 
in common with received notions as to what a fuel should be; yet 
all seems to be grist to the Perret mill, and in more than one 
case steam users have contracted with the local dust contractors 
for a supply of ordinary house refuse, which is burned without 
being sifted just as it comes. 

As to the actual work done, we may say that ordinary Londor. 
breeze evaporates 5°1 lb. of water per pound ; equal weight of 
breeze and coal dust, 5°8lb.; coal dust, 7°6lb.; and Welsh coal 
dust, 7°1 lb. of water per pound of coal. 

The sectional engravings and plan show the Perret system 
applied to Lancashire boilers. Messrs. Donkin make a small 
simple engine and fan to supply the requisite blast. The 
whole apparatus from beginning to end is simple, straight- 
forward, and may be managed by any reasonably intelligent 
stoker after an hour’s instruction. 

We cannot better conclude this article than with the following 
results of a trial made by Professor Kennedy at Messrs. 
Donkin’s works. The fuel used was dust from Nixions navi- 
gation coal. The furnace gases were sampled continually as 
they left the boiler. The calorific value of the coal was deter- 
mined by a Favre and Silberman calorimeter. 


Details of Trial (No. 8) of a Lancashire Boiler with Perret’s 
Water-cased Grate, burning Welsh Coul-dust, at Messrs. Don- 
kin and Co.’s Works, 





Date—14th January, 1887. 








ee ee ee Oe ae, ey 
Mean pressure of air-blast below fire-bars— water column Olin 
»» temperature of air entering grate is 65°5° F. 
” ” issuing gases .. ee ee 399° F. 
» pressure of steamin boiler .. .. .. «. 50 Ib. 
Air required for combustion of 1 Ib. of the coal 11°7 Ib. 
»» Supplied per Ib. of coal burned .. 25°0 Ib. 


Dust fuel from “ Nixon’s Navigation ” coul, of the fol- 
lowing composition :—C 88°58 %, H 4°10 %, O 2°76 %, 
§ 0°66%, N 1°00 %, ash 2°90% 2. oe 22 oe oe 

Heat value, by calorimeter, for pure and dry coal.. 

Moisture in coal as used 


x 15,955 heat units 
Total quantity of coal used, including ashes, c‘inkers, 








> na ee ee eS 1387 °5 Ib. 
Quantity of fuel consumed perhour .. .  .. .. «. 154 1b, 
Pe - cS per sq ft. of grate.. 10°2 1b, 
Ashes 76°5 lb., clinkers 21 Ib.—total, 97"5Ib. ..  .. s. TO% 
Mean thickmess of fires .. .. «- cc ce ‘ce_cs cc 8-5iu. 
Analysis of issuing gases. Percentages by weight :— 
CO, 12°46 %, CO 0°0 %, HzO 3°04 %, O 10°89 %, 
N 73°61 % 
Mean temperature of feed-water .. Shak: Fes 48°6° F. 
Total quantity of water evaporated .. eo se oe 11,497 Ib. 
Quantity of water evaporated per hour Gl aces en 1277 Ib, 
” ” per sq. ft. of ; 85 Ib, 
a. 
” ’ per sq. oO . 
? ; heating surface i 2m 
” ” per Ib. of fuel, from mar 8°3b. 
» and ai 9: 
” ” ” ” 912° F. } 9°9 Tb. 





It will be seen that the result is fairly good, the evaporation 
pound of coal, from 


by opening the fire-door when the blast is on, the pull of the | evaporated 51b. Let the cost of the coal be 15s. a ton, and of and at 212 deg. Fah., and the rate of combustion was 10} Ib. per 
chimney being sufficient to prevent the exit of gas into the | the slack 7s. 6d. Then, in a sense, one would be as cheap as the | square foot of fire-grate per hour. This is, of course, but a 
boiler-house, The resistance to the passage of the air caused by | other, but double the quantity of fuel would have to be handled low rate, but the boiler could not conveniently be then worked 
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any harder without losing steam by the lifting of the safety 
valve, which would have been inconvenient to the various 
observers engaged round the boiler; consequently during the 
greater part of the time, a large portion of the air was allowed 
to escape, so that the mean pressure of the air is very low, and 
it may be safely assumed that, had it been desired, at least 
20 lb. of coal could have been burned per hour, with approxi- 
mately the same rate of evaporation per pound of coal, without 
forcing the boiler. The balance-sheet of heat-units for this trial 
is given in the following table:— 


Balance Sheet of Heat Units for Trial (No. 3) of 14th January, 
1887, with Welsh Coal-dust per Pound of Pure and Dry Coal. 





Heat evolved. Heat absorbed. Per cent. 
Heat units Heat units 
Heat value of 1 Ib. Feed-water evapo- 
of pure and dry rated .. .. ..| 10,959 68°7 
coal nt an 15,955 Furnace gases .. 2,623 164 
Radiation and con- 
vection e. Tis 4°9 
Hot ashes and 
clinkers .. .. uy o7 
Unaccounted for. . 1,478 9°3 
15 955 Total 15,955 100°0 





LETTERS TO THE EDITOR. 
We do hold oursel: le the opini 
€ not i ae - opinions of our 


FAN EFFICIENCY, 


Sin,—I will very readily absolve Dr. Lodge from any intention 
to be discourteous. I regret I used a phrase which could be 
twisted to that meaning. “ But Dr. Lodge’s reply is largely a 
repetition and aggravation of his original singular blunders. I am 
sorry to have to use the word, but no other is accurate. Some 
further reply is desirable, which I will make as short as possible, 
dealing almost entirely with matters which advance the under- 
standing of the problem in discussion. 





So far as I know, p in feet of head and p V in Ibs. per square | 


foot and cubic feet per lb. must be, and in treatises are, constantly 
used as identical. Atany rate, I explicitly defined the symbols so. 


and disingenuous. 

I use “head” not as a convenient approximation, as Dr. Lodge 
again alleges, but because it puts the equations in the simplest and 
most recognisable form, and can be graphically shown in a diagram, 
while p and V cannot be. I expected a ‘“‘college man” to be 
rather pleased with the form of the equations. 

But Dr. Lodge has invented a new horn of a dilemma for me. 
He says virtually this:—I don’t suppose, or, at any rate, I won't 
acknowledge, that you did mean p = p V. 
equations are not mutilated and inaccurate as I said they were. 
In that case, however, they are unusable.” The dilemma then is 
[the equations are] either not accurate or else not practically 
a le, as they stand, without ignoring the variations of 

ensity.” 
physicists I am obliged to use the false relation V = constant, 


which Dr. Lodge blundered in introducing, and am not allowed to | while a cubic foot of compound armour weighs only 4801b., the 


use the true relation, pV 7% = constant. It certainly never 
occurred to me to be necessary to point out that 
_ De Se 
29 ss 1 Pi — Pe) 
cin be reduced to 
ae y, _ (P2\ 9°29 
i 7-1 *™ [ Cy) ] 
when the pressures are given in pounds persquare foot. I presume 
Dr. Lodge will see that this equation is ‘practically applicable ” 
with the'data of the problem he was di ing. Itis astounding 
that Dr. Lodge should have written the nonsense about ‘no 
knowing the right density to employ at a given place.” It is only 





corresponding to the change of velocity is mainly consumed in dis- 
tur and eddying motion. The pressure contours near the 
bottom of the chimney in “ Miner's ” diagram actually show that 
eddies are forming, and this, although no doubt the pressures 
given by ‘‘ Miner ” are mean pressures with the fluctuations damped 
out. I ought also to have said that with much divergence of trunk 
the air stream does not fill the trunk at the wide end, so that 
ty = "1", where 7, ¢, are the mean velocities normal to the sec- 
tions, is not the real change of kinetic energy. I used the word 
“current” in a previous letter to imply this action. 

In a conical trunk of slight divergence, with air entering at 
moderate velocity, the conditions assumed in Dr. Lodge’s paper— 
or, if Dr. Lodge pleases, in my article in the Britannica—would be 
nearly satisfied. The pressure would increase as the section 
enlarged and the velocity diminished, nearly according to the law 
for a stream line, neither receiving nor losing heat. In actual 
machines for either water or air the disturbance of the motion 


| diminishes the gain of pressure head which would otherwise 


obtain. But that gain of pressure head is the whole object of such 
arrangements as the discs used by Francis for turbines, the 
whirlpool chamber used by Professor Thomson—which was not so 
great a failure as Mr. Cherry supposes, the expanding outlets for 
centrifugal pumps—sometimes with guide vanes to reduce eddying 
—and lastly, the divergent chimney of the Guibal fan. 
Kensington, February 3rd. W. C. Unwin, 





Str,—Dr. Lodge appears to be slowly discerning the difficulties 
of his position. He now asserts that ‘‘he has not written anything 
at all about fans.” If any candid reader will compare this state- 
ment with his article on page 1, Jan. 4th, which simply bristles 
with the word fan, he will be able to form an idea ofthe position in 
which Dr. Lodge now finds himself. As far, however, as my own 
strictures are concerned, they are perfectly valid whether he has 
written about fans or no. 

Surely there was no necessity to inflict on us an elementary 
disquisition on the “Y possible kind of motion of a fluid in a 
tube of varying area. We already had Mr. Froude’s popular treat- 
ment—see, for instance, Vature, vol. xviii., 1875—and Professor 
Unwin’s clear and succinct handling of the subject—see ‘‘ Ency. 
Brit.” Ed. IX. Art. ‘‘Hydromechanics,” which by the way, 
‘** Miner ” should read before writing again on the subject ; by the 


| time he has fairly understood it, is notions as to the destructibilit 
a | of energy will probably have evaporated—let alone the cut-and- 
That is answer enough to a part of the reply, which is really unfair | 


dried treatises, such as Lamb's. With reference to the exper- 


| ments of which you make brief notes on page 101, the broadly 


flaring outlets adopted are admirably calculated to bring out the 
invalidity in practice of Dr. Lodge’s assumption on which I have 


| repeatedly insisted, but are in no way applicable asa test of the 


accuracy of the accepted theory of plane layer motion. The first 


| portion of Dr. Lodge's letter of this week, which relates to Pro- 


, ing myself. 
But if you did your | 


Will Dr. Lodge say by what law of the colleges or the | 


fessor Unwin, reminds me strongly of his letter of last year respect- 
HENRY CHERRY, 
Birmingham, February 2nd. 





STEEL v. COMPOUND ARMOUR. 


S1r,—In all previous discussions on this subject, and in all the 
firing tests hitherto made, one fact appears to have been completely 
overlooked, namely, that a cubic foot of steel armour weighs 4921b., 


former weight exceeding the latter by just 2} per cent. The 


| advocates of all steel have not been very successful in showing 
| that, thickness for thickness, the all-steel plates have as much 
| resisting power as the compound; but supposing, for the sake of 


| 
| 


with a quite desperate case that one ventures to “‘abuse the | 
| but in this case the compound, having the greater thickness, will 


plaintiff's attorney” in that way. 
But an end to formulas. Another point is practically far more 


important. I wanted mildly to point out that engineers object to | 


working results out in barads and dynes, and then reducing the 
results to ordinary units ‘‘with a liability to error.” For that 
a me I bad to put myself as much as possible at Dr. 

ge’s point of view. I did not intend to discuss fan 
theory at all. Butin both letters I pointed out that the real 
fault of Dr. ge’s reasoning, considered as a solution of a prac- 
tical problem, and not as a mere college exercise, is that the eddy- 
ing motion is neglected. Dr. Lodge really assumes that the current 
of air has simple stream line motion. With actual eddying motion 
Dr. Lodge’s minute calculations become untrustworthy and useless. 
I hoped I bad expressed myself clearly about the short conical air 
trunk. But by ignoring one-half what I said Dr. Lodge manages 
again to misrepresent me. 


argument, that this had been shown, there is certainly no ground 
for pretending that a less thickness of steel has as much resistance 
as a greater thickness of compound. In other words, the assump- 
tion for the purposes of this article that a 12in. compound plate 
and a 12in. steel plate are exactly equal in resisting power, is con- 
ceding more to the all-steel system than it has yet proved itself 
entitled to. 

It is then a mere matter of arithmetic to show that a ship carrying 
about 1000 tons of armour nominally 12in. thick may have either 
12,5,in. of compound or 12in. of steel for the same total weight ; 


have the greater resisting power. Or again, if the thickness of 
lates is fixed at 12in. in each case, the use of steel will add 
25 tons to the weight of the ship without the smallest compensating 
advantage. Twenty-five tons does not seem much, but it means 
about the weight of two 6in. breech-loading guns complete with 


| ammunition. 


I assuredly believe that in a short | 


conical trunk the loss of energy may exceed 30 to 50 per cent. of | 


se 4“. If Dr. Lodge will flash some gunpowder near the small end 
of a Guibal chimney, I think he wil be astonished and instructed by 
seeing the instantaneous distribution of the smoke by the eddies 
through the whole massof air. In very short trunks the disturb- 
vt - v7 

z 29 we 

No doubt the disturbance of the motion accounts for the results 
obtained by Mr. Capell. The conical parts used in his experiments 
should have been twenty to fifty times the length shown in your 
woodcuts to obtain any approximation to stream line motion. 


ances may use up 100 per cent. of 


Toe long divergent cone of the Giffard injector shows the pro- | 


rtions necessary with a stream of water, and air requires a stili 
onger cone. But there is another trouble about all fan experi- 
ments. The means of ascertaining the pressures are really im- 
perfect and crude; with undisturbed motion the simple gauge tubes 
would give good enough results. But with disturbed motion they 
are untrustworthy, partly because of induced action, partly because 
the pressure varies at different parts of a cross section. With any 
curvature or twist in the stream the pressure varies along the 
radius of the curve. Fan makers like a so-called “ muffled ” gauge 
tube, chiefly because it damps out the oscillations and makes the 
reading of the gauge easy. But I believe the muffled tube is un- 
trustworthy. Itis a pure assumption that the water level in the 
gauge tube corresponds to the mean of the rapidly varying 
pressures at its mouth. Indeed, it could not be strictly the 
mean, unless the variations of pressure followed a certain time law. 
On the whole, I prefer a simple open shielded gauge tube, the 


shield round the mouth being normal to the 
| mouth and parallel to the general direction 
fF of the current. Some very accurate experi- 
BL ments show that with such a tube there is no 
nna 2 induced action. ‘‘ Miner” gave usa figure 
iS ea | with data interesting enough, and asked us 

to calculate the power of the fan. He for- 
} got, however, to give either the sections of 
‘ the evasé chimney or the quantity of air dis- 
charged. Judging from his figure, the chimney must have been 
30ft. high, and part of the answer to his question about where the 
energy goes is this: The air has to be lifted 30ft., and this is 
equivalent to overcoming a pressure of 2°4 Ib. per square foot, 
equivalent to a water gauge column of nearly }in. An actual pres- 
sure difference of gin. water column is shown on ‘‘ Miner’s” dia- 
gram. Hence the change of pressure and elevation head due to 
the expanding form of the chimney is about jin, of water column. 
The further expenditure of energy to be accounted for out of that 


Now, according to generally accepted rules, the resistance of an 
armour-plate to perforation by a shot of given calibre varies as the 
square of the thickness of the plate; i.¢., 24 per cent. increase of 
thickness would mean rather more than 5 per cent. increase of 
resistance. But suppose a 6in. gun, say, with full charge and 
short range, can only just pierce a plate x inches thick, and a inches 
are added to the thickness of the plate; is then the resistance 
increased as 2? to (r+ a)?! No; it is increased—as regards the 
6in. gun—to an infinite extent, for whereas the plate could be just 
pierced before, now it just can not be. To pierce such a plate the 
next higher calibre of gun would have to be resorted to—namely, 
the 8in. A larger hole would have to be pierced, and the rule 
above quoted would not apply. It is suggested that 10 per cent. 
is not an unreasonable figure at which to put the practical increase 
of resistance gained by increasing the thickness of a plate 24 per 
cent.; since, according to the calculations of the authorities, 


| AGin. gun) ‘ 2,300 foot-tons cust ( , in. plate, 
An Sin. gun delivering a 6,300 foot-tons | ant a 12in. plate 
l4in. plate. 





A9-2in. gun [( blow of about ‘10,600 foot-tons (°U8 
A 12in. som ) ( 18,000 foot-tons ) pierce a { i6in, plate. 
Thus— 
From in. tol2in. ) an addition to 83°33 % ) adds to f 174% 
From 12in. to l4in. ; the thickness 16°66 % - its resisting 68 % 
From 14in. to léin. J of the plate of | 14:29 % ) power ( 70 ¥ 
To sum up, putting cost aside, although it could be shown with- 
out difficulty that compound armour is as cheap ton for ton as 
steel, and therefore cheaper thickness for thickness—(1) ships of 
equal resisting power of armour must carry 24 per cent. more 
weight if clad with steel than if clad with compound ; (?) ships of 
equal surface and weight of armour will have from 5 to 10 per cent. 
more resisting power if clad with compound than if clad with steel ; 
and this on the assumption that, thickness for thickness, steel armour 
is as good as compound, an assumption that is far from doing 
justice to the latter system. dD. 
Sheffield, January 25th. 


RAILWAY SPEEDS. 


Sir,—In this week’s ENGINEER I see a letter signed ‘‘ Engineer,” 
on this subject, and as there are several errors in it I ask your 
permission to rectify them. The fastest trains in Great Britain 
are as follows :— 





Miles. Train Time Speed. Ry. Co. 
733 Peterboro’ to Finsbury Park 

(Mondays only) .. .. .. 9.12 a.m. .. 1.20 .. 55} .. G.N.R. 
50} Grantham to Doncaster.. .. 11.53 a.m. . 54... GN. R. 
105} Grantham to King’s Cros .. 4.18 pin oo Eee R. 
56] Huntingdon to Finsbury Pak 4.34 p.m, WB se . GN. R. 
26} Hitchin to Huntingdon 9.40 a.m, 30 .. 531 .. G.N.R, 
83 Grantham to Retford - mem . OT... Gar 
16 Manchester to Warrington .. 8.80 a.m... ‘18 .. 58} M.S. & L. 


Then come the three Great Western trains, i.¢., 11.45 a.m., and 
3.0 p.m. ex-Paddington, and 2.45 p.m.; the fourth, 6.42 p.m. 
from Swindon, reaches a at 8.10 p.m., and consequently 
only averages 52% miles per hour, and hence is outstripped by 
two more Great Northern trains and two North-Western, one of 
which, the 2.45 p.m. ex Preston, covers the ninety miles to Carlisle 








in 102 min., or almost 53 miles per hour, including the ascent of 
Shap, considering which it may be reckoned a finer train than any 
run by the Great Western Railway. 

This table serves to show that the Great Western Railway does 
not run the second fastest train, but rather the eighth fastest, 
As to ‘‘ Engineer’s ” comment on the London and South-Western 
Railway and their service to Exeter, I would remind him that 
two South-Western trains are quicker than any Great Western 
and that they carry third-class passengers, who now form quite 
85 per cent. of the travelling er Probably they stop so often 
because they find they are able both to develope their traffic and 
at the same time to reach Exeter quicker than the Great Western 
Railway. 

As to his comparison of the 10.40 a.m. ex St. Pancras, and the 
3.0 p.m. ex Paddington, most people will, I think, agree that to be 
able to go third-class 204 wiles in 4 hours 7 min. at a running speed 
of 503 over the rough Midland road is preferable to going 194 miles 
in 4 hours 14 min. at 503 over the easy—with the exception of the 
Whiteball incline—Great Western road, and would prefer to ride 
204 miles in a Pullman car for 25s. 9d. than 194 miles ina second- 
class for 25s. Probably the 11.45a.m, and 3.0 p.m. ex Paddington 
do fill up, but I am sure if two or three Sdikcees coaches were 
put on they would fill even better; but probably the engines 
designed more than forty years ago would be quite unable to draw 
the increased load, seeing that they have great difficulty in drawing 
the present load of about 120 tons from London to Swindon to 
time. The wisdom of the policy of keeping down the trains to 
suit the engines in preference to building engines more suitable to 
the heavy trains of modern times may be left to the shareholders. 

As to ‘‘ Engineer's” remarks on the comparison made between 
the Oxford and Cambridge service, which he characterises as very 
unfair and erroneous, I quote Mr. Foxwell, and leave your readers 
to judge whether this is so. He says: ‘‘By the Great Eastern 
route, 553 miles, Cambridge has nineteen London expresses, 
averaging 1 hour 20 min., besides a dozen on the Great Northern 
58 miles, which average one minute more, i.e. thirty-one expresses 
in all. Oxford has six—but then Oxford is unfortunately situated 
on a main route to places like Birmingham, Wolverhampton, &c., 
instead of being on a line bordered by Norfolk villages. 

Feb. 5th E. B, D, 





RAILWAY AND CANAL TRAFFIC ACT, 1888, AND SECOND- 
HAND MACHINERY RATES, 


Sir,—This new law will materially alter railway rates, and by it 
it is intended that all traders shall be considered as well as the 
railway companies, also that the public shall have a voice in 
determining what rates are fair and reasonable. There will be an 
entirely new classification to which any person may object, and if 
he shows to the Board of Trade that he is unfairly or oppressively 
charged, they will make inquiry and endeavour to settle the 
matter amicably between the trader and tke railway company, 
and if this is not accomplished and the trader does not get satis- 
faction, the matter can be heard in the Houses of Lords and 
Commons by any member bringing it up. 

In 1883 I went to considerable trouble and expense in endeavour- 
ing to get a reduction in the rates charged on second-hand 
machinery, as compared with new, and taking the rates for 
engines, locomotives, boilers, and machinery generally, they have 
been excessively high, on account of the value of the traffic, but no 
difference whatever is made between the rates for new and second- 
hand, when the value is, of course, much less, and I certainly con- 
sider this is both unreasonable and unfair. This is a very impor- 
tant question, affecting one of the principal industries of this 
country, viz., the machinery trade generally ; and although I have 
been unsuccessful in getting any reduction hitherto, now is the 
time for all who are interested to combine to endeavour to get 
relief. Should any damage or breakage be caused to the machinery 
while in transit, the railway company deals with it on its actual 
value as second-hand, although the greater value rate, as for 
new, has been charged for carriage. The enormous cost of 
removing machinery from one part of the country to another 
prevents a large amount of business being done; indeed, the 
cost of carriage in some instances exceeds the purchase price of the 
machinery, and it must be against the railway companies’ interests, 
as they lose a lot of traffic which would otherwise be dealt with. 
It ought also to be borne in mind that the value of implements and 
machinery is not what it was nine or ten years ago, yet the railway 
rates have remained precisely the same, and I am afraid of what 
the rates will be under the new classification unless some alteration 
is made. I intend taking action in the matter myself, and trust 
all those in any way interested will co-operate with me to take the 
matter up without delay. The new classification wil] be out on the 
10th February, and it will be necessary to take immediate action 
afterwards, I have written to the principal railway companies, 
and told them I intend moving in the matter unless there is a 
reduction made in the rate for second-hand machinery, and I shall 
be glad to see some correspondence in the papers on this subject, 
or to hear from anyone interested in it, 

I thank you in anticipation of your inserting this in your 
valuable paper, as unless it is attended to immediately it will be 
too late. CHARLES D, PHILLIPs, 

The Waterproof Cover Works, Newport, 

Mon., January 31st. 





THE STRONG LOCOMOTIVE, 


Srr,—I note with some amusement your remarks regarding the 
Strong locomotive in your review of engineering in the January 4th 
number of your journal, You state that the “‘ first Strong locomo- 
tive was a failure, on account of its fire-boxes burning out.” Some- 
time ago you were predicting this result, and not having heard 
that it had actually taken place, I suppose you either take it for 
granted or draw on your American correspondent in your London 
office for the information. I am glad to inform you, however, 
that you are wrong, and that the first two Strong locomotives 
—383 and 444—of the Lehigh Valley Railroad Company are 
actively at work, and have been—one for three years and 
the other for nearly two, demonstrating their efficiency and 
durability. The small difficulty in the junction between the 
fire-box and combustion chamber, that gave rise to the rumour on 
which you based your prediction of failure, was soon overcome, 
and this engine has not missed a trial for five months, and has 
never leaked a drop, and shows no sign of weakness. She recently 
made a run up a 96-foot grade twelve miles long, with six = 
ton coaches, in eighteen and a-half minutes, and she frequently 
makes sixteen and a-half miles up a 38-foot grade in eighteen 
minutes, with nine coaches weighing thirty tons each. She is 
to-day the most powerful locomotive for express work on wheels 
either in this country or in Europe, and I am ready to put her in 
competition with any as to economical performance, as to coal con- 
sumed per horse-power, with a load of, say, twelve Pullman coaches, 
at a speed of forty-five to sixty miles per hour, as that is the class 
of work she is suited to. This does not look like a failure; does it? 

45, Broadway, New York, January 25th. Geo. 8. STRONG. 

(One grade Mr. Strong has failed to climb. He cannot manage, 
it would seem, to rise to the normal level of English courtesy in his 
correspondence.—ED. E.] 








GLOUCESTERSHIRE ENGINEERING SocreTY.—On Tuesday evening 
a —_ was read before this Society by Mr, W. A. Walton on 
‘‘Dynamo-electric Machines.” The points dealt with were:—The 
= theory of the dynamo; its various forms and chief dif- 
erences; principles of winding the armature and field coils; elec- 
tric lighting, &c.; and were illustrated by machines, batteries, 
diagrams, and lantern slides, The chairman, Mr. Seekings, 
expressed the indebtedness of the Society to Mr. Walton for his 
paper. 
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RAILWAY MATTERS. 


Tue report of the directors of the London, Chatham, 
and Dover Company, presented on the 6th inst., proposes the pay- 
ment of a dividend of £2 5s. per cent. for the past half-year 
upon the arbitration preference stock. 


Tur working expenses on the London, Cuatham, and 
Dover Railway during 1888 were 52°16 per cent. of the gross 
receipts, and the total profit on the year’s working was 
£630,113 1s. 11d., the largest yet reached. 


Aw unusually fatal accident occurred on Sunday to the 
express train from Brussels to Namur. It ran off the rails near 
Grénendiil and struck an abutment of a bridge, which broke down 
under the blow. Five carriages were smashed and about fifteen 
passengers were killed and many severely wounded, 


Tue iron railway car constructed by two Danish 
engineers for carrying live fish has proved a success, The car con- 
tains two chambers, into which the fish are deposited in water 
tanks. It is said that experiments are now to be made with 
sending live fish in this car from Denmark as far as Switzerland 
and Italy. 


Tue South Pennsylvania Railroad, which was projected 
in rivalry to the Pennsylvania Railroad, was partly constructed, 
and val was then stopped. The road will now, as a result of 
recent negotiations, pass into the control of men friendly to the 
Pennsylvania Railroad. This is regarded as an important element 
in the recent Trunk line settlement. 


A ForMER popular Governor of Ceylon disallowed the 
extension of a railway to Heputale, because he did not consider 
coffee a permanent industry. A short time afterwards the coffee 
leaf disease broke out and scattered ruin broadcast throughout the 
colony. In the abstract, therefore, the Governor was right. The 
property is now being planted with tea, in which interest, rather 
than that of coffee, the railway extension is to yo forward under 
the present Governor. 


A TABLE of Weekty, veeuy results of working of the 
London, Chatham, and Dover line shows that there is hope even 
for the ordinary stock of the line. Jn 1867 the profits on working 
were £219,000; last year they amounted to £630,000, having 
increased nearly threefold in this period. Twenty years ago the 
working expenses took rather more than £65 out of every £100 
received ; in the last year £52 only was absorbed in earning each 
£100 of gross receipts. 


AN apparatus very necessary in Germany and Holland 
for warning travellers of an oats train at road crossings 
has been constructed by Messrs, Siemensand Halske. Byanelectrical 
arrangement a bell + to ring violently at the crossing when 
the train is 1500 yards therefrom, and continues ringing till the 
train has passed. The apparatus is particularly intended for the 
light or second-class railways in —— worked by omnibus 
trains, where such crossings are not guarded, 


Tue following is given as Bill Nye’s obituary of Mr. 
Weeks: ‘‘Mr. Weeks wasaself-made man, and even in his most 
prosperous days, would not allow finger bowls in his house. His 
education was mostly in the line of the business he had adopted, 
and though he did not know that evolution was a gradual change 
from an indefinite and incoherent heterogeneity to a definite and 
coherent homogeneity, through constant differentiations and 
integrations, a flat wheel would wake him out of a sound sleep 
before it had made two revolutions.” 


Tue Board of Trade has prescribed that where a rail- 
way company intends to increase any toll, rate, or charge published 
in the books required to be kept by the company for public inspec- 
tion, notice of the intended increase shall, not less than fourteen 
days before the date on which the increase is to take effect, (a) be 
array once at least in one of the newspapers which has a circu- 
ation in the district or in each of the several districts comprising 
the stations or places the traffic at or between which is subject to 
the toll, rate, or charge which it is intended to increase; and () be 
printed in large type and posted, and afterwards kept posted for a 
period of not less than twenty-eight days in a conspicuous place in 
each of the stations on the company’s railway the traffic at or 
between which is subject to the said toll, rate, or charge. The notice 
is to be in the form of the schedule attached to the order. 


At Pensacola, Florida, there is building, the American 
Manufacturer says, a marine railway on a novel plan, under the 
direction of a French engineer. To secure permanency the columns 
supporting the ways will be made of wrought iron. The base of 
each column is to be provided or armed with a flange l6in. in 
diameter. The superstructure will be made of four strings of 
double standard steel rails of 76 1b. to the yard, strongly bolted, 
rivetted, cross-tied and braced together. The length under water 
will be 285ft. The part above the water, and resting ona yellow 
pine trestle work, is to be 250ft. long. The cradle or ship carriage 
1s to be 225ft. long, and will be provided with cast iron rollers, the 
bearings of which will be bolted to the lower part of the cradle. 
The motive power will consist of a 40-horse-power Ide automatic 
cut-off steam engine, making 275 revolutions per minute. The 
gearing will be that of a worm and worm wheel, driving a powerful 
wrecking capstan. 


Ir will be remembered, says the 7imes, that some years 
ago an attempt was made to form an English ey any oe the pur- 
of constructing a railway from the Lower to the Upper Congo, 
rom Vivi to Stanley Falls, for the purpose of overcoming the 
obstacles presented by the long series of falls to the navigation of 
the central river. Owing to the jealousy of the Belgians, the 
English capitalists found it impossible to proceed, and a company 
almost entirely Belgian was formed. Under the auspices of this 
company a survey party of engineers was sent out to discover a 
suitable route. That party has just completed its labours, and 
the chief engineer, M. Cambier, has sent in his report, which 
affords some idea of the nature of the country which has been 
surveyed, and of the difficulties to be encountered along the pro- 
posed railway route. The construction of the railway, we are 
assured, is the work of only two or three years, and involves the 
expenditure of only a million sterling. The proposed route is to 
the south of the river, and at an average distance of thirty miles 
from its banks. Its entire length will be about 200 miles, 


THE report to be submitted to the meeting of the share- 
holders of the North-Eastern Railway at the annual meeting, to be 
held at York on the 8th inst., states that there is a balance of 
£901,744 2s, 6d. available for dividend on North-Eastern consols, 
which will admit of a dividend at the rate of if r 
cent. per annum, and leave a balance of £33,343 1 Ba. 
to carry forward, The directors say that the new entrance 
to the Middlesbrough dock is now complete and open for use. 
It has been the source of great trouble to the engineers and 
contractors, on account of the presence of quicksand to a great 
depth. A new bridge is to be put over the Ouse at Selby forth- 
with. Those who frequently travel over the line will agree that 
this work has not been undertaken before being urgently needed. 
The unfortunate Whitby, Redcar, and Middlesbrough Union Rail- 
way, which has been for some time worked by the North-Eastern 
Company, is now to be purchased by them, subject to parliamentary 
sanction, and the old shareholders are to receive a solatium of 

,000, besides getting rid of their liabilities. They will also seek 

; liamentary powers to enable them, among other things, to esta- 

lish a pension fund for servants of the company in receipt of 

weekly wages, similar to the existing superannuation fund applic- 
able to salaried servants of the company. 





NOTES AND MEMORANDA. 


Water recently taken from the taps in Bradford is 
found by analysis, it is said, to contain from 0°9 to 1°5 grain of 
lead per gallon. 


IN a yer on the electric conductibility of salts in 
solution M. Lucien Poincaré says—Comptes Rendus—the author 
finds that a high polarisation of a silver electrode plunged into a 
saline solution, such as the nitrate of potassa, falls immediately to 
zero by adding a trace of the nitrate of silver. From this pheno- 
menon follows a means of greatly os in certain cases the 
method hitherto employed by MM. Bouty and Poincaré for 
measuring the electric resistances of saline solutions. 


At a recent meeting of the Paris Anatomy of Sciences 
a paper was read giving observations relative to M. Vaschy’s recent 
note on the propagation of the current in a telegraph line, by 
M. L, Weiller, The author questions on theoretical grounds some 
of M. Vaschy’s conclusions, on which has been based an application 
for a patent. M. Weiller submits a speci of a telephonic cable 
with two conductors constructed for the purpose of obtaining by 
self-induction the compensation of the electro-static capacity. In 
this apparatus the increase of the co-efficient of self-induction is 

btained by inclosing the chief copper conductor in a covering of 








soft iron wire. 


Ar the last meeting of the Physical Society, Dr. 8. P. 
Thompson road a “ Note on a Relation between Magnetisation and 
Speed in a Dynamo Machine.” In a note presented to the Society 
in June last it was shown that =p =R=4anCS8, where Zp and 
=R are the magnetic and electric resistances respectively, n = 
speed, and C and § the numbers of armature and field windings. 
By writing the equation in the form a 3 ae it is seen that 
when the electric resistance is maintained constant, the magnetic 
resistance is proportional to speed. 


A LARGE wood pu!p mill is thus briefly described by 
the Scientific American :—‘‘ Mr. John A. Greenleaf, of Lewiston, 
Me., has closed a contract with the Shawmut Fibre Company for 
the erection of the largest pulp mill in the United States, if not in 
the world. It is to be built at Somerset Mills, Me., and 
Ex-Governor A. H. Rice, of Mass., is one of the projectors 
of the enterprise. The buildings will be nine in number, as 
follows:—A wood-working room, 4lft. by 50ft.; a digester house, 
50ft. by 64ft.; two tank houses, each 62ft. by 16ft.; two machine 
houses, 54ft. by 52ft. and 50ft. by 50ft. respectively; an acid 
house, 50ft. by 50ft.; a sulphur-burning house, 52ft. by 28ft.; a 
sulphur storehouse, 27ft. by 27ft. These buildings will take over 
300,000ft. of lumber, over 200,000 shingles, 12,000 clapboards, and 
about 350 ship’s knees.” 


A METHOD of determining vapour tensions at low tem- 
peratures is described by J. Walker—Journal of the Chemical 
Society. Three sets of Liebig bulbs are employed, the first two 
containing the solution to be examined, and the third distilled 
water. These are connected with a U-tube, containing pumice 
moistened with concentrated sulphuric acid. The apparatus is 
kept at constant temperature, and air drawn through the whole for 
some time by means of an aspirator. The relative decrease in the 
vapour tension, produced by the salt in the solution, is then equal 
to the loss in weight of the third bulb, divided by the increase in 
weight of the U-tube. An experiment takes on an average about 
twenty-two hours. The weight of water absorbed by the sulphuric 
acid will then be from 1 to 3 grams, if the temperature is from 
18deg. to 25 deg. Details of experiments with this apparatus 
show that it gives very satisfactory results. 


Accorpine to W. W. H. Gee and H. Holden—Journal 
of the Chemical Society—currents up to a given strength can be 
passed through strong sulphuric acid, but on attempting to pass a 
stronger current, the decomposition nearly ceases. The size of 
the electrodes has a considerable infil If a current be 
passed from a large to a small electrode and then reversed, the 
current is almost completely arrested. The obstruction after 
reversal is at the anode, for if the cathode be exchanged for a 
large plate, the resistance is not removed, whilst if the anode be 
changed the current again passes. If the anode be increased, a 
greater current is required to produce insulation. The insulating 
condition is due to a resistance at the anode, and may conveniently 
be regarded as due toa film of badly conducting material. The 
film disappears very quickly if the current is broken, and instantly 
if it is reversed ; the film is also removed by wiping. The film 
cannot be produced if the acid contains more than 70 per cent. of 
water. With increase of temperature, increase of current is 
required to produce insulation. Swan lamp filaments gave the 
same results as platinum, but other forms of carbon were disinte- 
grated. The formation of the resisting film is probably due to the 
concentration of the acid at the anode, the oxygen under the 
above conditions becoming entangled inthe film. An upper limit 
has been found at which the disturbing effect of the oxygen again 
comes into play. 


Art the meeting of the Physical Society on the 26th 
inst. Professor Herroun read selections from a paper, ‘‘On the 
Divergence of Electro-motive Forces from Thermo-chemical Data.” 
The fact that the electro-motive forces of voltaic cells do not always 
coincide with calculated values has not hitherto received a satis- 
factory explanation, and this paper describes an experimental 
research bearing on the question. Several suggested explanations 
are given. In some cells the anticipated chemical change does not 
occur, and some metals become coated with oxide or subsalts; 
others are affected by dissolved gases, and the hydration or 
solution of the salts formed may supplement or diminish the 
E.M.F. of a cell, as well as the absorption or evolution of sensible 
heat. The question of absorption and evolution of heat is the one 
chiefly dealt with. If such actions do take place, the total heat 
evolved by passing a definite current through the cell must depend 
on the direction of the current, and by enclosing the cell in a 
calorimeter the difference should be detected. The total heat 
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developed by a current C in ¢ seconds is = -— —, where r is 


the resistance of the cell and e the divergence of the observed 
E.M.F. from the calculated E.M.F., the — or + sign depending on 
the direction of the current. In the case of mercury cells, which 
are usually said to give about half a volt excess E.M.F., the heat 
was found to be independent of the direction of the current. The 
heats of formation of mercury salts were then re-investigated, and 
the results showed that Julius Thomsen’s numbers—those 
usually accepted—were greatly in excess of the true values, This 
accounts for the difference between the observed E.M.F.’s and 
those calculated from Thomsen’s numbers. A copper, silver, 
nitrate cell was tested in the calorimeter, and the sensible heat 
effect agreed closely with that deduced from the ‘‘ thermo-voltaic 
constant” or divergence of observed from calculated E.M.F. 
Other experiments on tin, lead, nickel, iron, and calcium cells 
are described, and the chief conclusions arrived at are (1) the 
primary factor in determining the E.M.F. of a voltaic cell is the 
relative heat of formation of the anhydrous salts of the two metals 
a: (2) that this E.M.F, may set up chemical changes of a 
different direction and character from those predicable from the 
heat of formation of the dissolved salts; (3) that the E.M.F. set up 
by—J—may be, and usually is, supplemented by the energy due 
to the hydration or solution of the solid salts, and may have values 
which accord with the heat of formation of the dissolved salts. 
The absorption of or evolution of sensible heat depends primarily 
on the attraction between the salts and water, combined with the 
heat of solution. Finally, the author states that the E.M.F. of a 
cell gives a more accurate measurement of chemical affinity than 
data derived from calorimetric observations. 





MISCELLANEA. 


Tue Local Board of Sutton, Surrey, have instructed 
Messrs. Bailey Denton, Son, and North, of Palace-chambers, 
Westminster, to prepare a scheme of sewerage and sewage disposal 
for their district. 


Messrs. G. Baitey Toms anp Co, have sent us a copy 
of the 51st edition of their list of sections, which shows clearly and 
concisely an enormous number of sections of argle, tee, joists, 
channel, and other sections of iron. 


THE output of new vessels from the Clyde shipyards in 
January numbered seven, with a tonnage of 13,550, against 13,056 in 
the first month of last year. The fresh contracts placed during the 
month amount to about 25,000 tons, and it is estimated that there 
is about 30,000 tons more work in hand than at this date in 1888, 


In driving the somewhat miscellaneous but large collec- 
tion of dynamos for the electric lighting at the great Paris Bon 
Marché, about 900-horse power is employed. The greater part of 
the lighting is done with Vance lamps placed in parallel on a 70 volt 
circuit. 

Ore preparing machinery seems to be in considerable 
request. A great quantity of various kinds been sent out 
recently, and we notice that the two steamers Chyebassa and 
Junma took, arongst other machinery, additional Glote mill plant 
for Queensland gold fields, and that the Ravenna is to carry more 
to Sydney. 


THE council of the Meteorological Society has arranged 
to hold, at 25, Great George-street, Westminster—by permission 
of the council of the Institution of Civil Engineers—on March J]9th 
to 22nd next, an exhibition of instruments connected with atmo- 
spheric physics invented during the last ten years, especially those 
used for actinic and solar radiation observations, 


Tue following little fact is of interest concerning the 
River Ribble:—At Southport on the 4th inst. the receding tide 
cut a new channel 4ft. wide adjoining the pier, carrying away 
thousands of tons of sand and stones, some of which became 
deposited on the chains of the new surf lifeboat, thus holding her 
under water. The foundation of the pier also gave way, wrecking 
the refreshment room on the pier. It is also reported that several 
small boats were buried in the débris, 


A new work, entitled, “ Modern Views of Electricity,” 
by Dr. Oliver J. Lodge, F.R.S., will shortly be published by Messrs. 

acmillan. The object of this work is to explain without techni- 
calities, and to illustrate as far as possible by mechanical models 
and analogies, the position of thinkers on electrical subjects at the 
present time. It deals especially with that view of electrical theory 
which is specially associated with the names of Clerk Maxwell and 
Sir William Thomson, and it aims at going as far as possible into 
the most recondite portion of the subject, explaining what is 
known of the nature of electricity, but entirely without the use of 
mathematics, 


At 10.45 on Sunday morning, Messrs. Donald, Currie, 
and Co.’s Castle Packet Roslin Castie arrived at Plymouth, with 
mails and passengers from Cape Colony and Natal. This steamer’s 
voyage from Capetown vié St. Helena, Ascension, and Madeira is 
the shortest recorded passage by this route, and it is interesting to 
note that her outward passage from Dartmouth in December last 
was the quickest passage hitherto made between England and 
Table Bay. Her present run of 6071 knots has been performed in 
17 days 17 h. 25 min., including stoppages at the three islands, the 
net steaming time being only 17 days 6h. 40 min. Average speed, 
outward, 14°35 knots ; homeward, 14°60. 


Tue long-continued experiments which have been 
conducted on board the Nettle at Portsmoutb, with the view of 
determining the respective merits of compound armour and of 
solid steel armour as a protection for battleships, have just been 
brought to a close. Only two Sheffield manufacturers sent in 
compound samples for competition, but the number of steel-plates 
forwarded for trial amounted to eight, from as many makers, being 
two less than were expected. The 10in. plates were attacked by 
steel and Palliser projectiles, at a range of 30ft., and although two 
of the solid steel armour-plates at least underwent the crucial 
ordeal with satisfactory results, the superiority remained with the 
steel-faced armour now adopted in the Navy. 


Tue Stondard Shanghai correspondent says :—“ The 
extension of the Tien-Tsin Railway to Tung-Chow has encountered 
an unexpected obstacle, which it is to be feared will prove fatal 
to its progress for the present, at least. The great fire, which 
destroyed part of the Imperial Palace in Pekin on the 17th of this 
month, caused much disturbance in the minds of the old-fashioned 
and superstitious, who are still strong in the capital. In conse- 
quence, the emperor and his mother consulted the Imperial 
astrologers, who, after much deliberation, declared that the fire 
was an evil omen, and was intended asa warning against permit- 
ting the approach of the Western invention to the sacred city.” 
The Chinese seem to have quite as many superstitious beliefs as 
people in Western Europe. 


TuE Manchester sewage scheme, of which some particu- 
lars have been given in THE ENGINEER, has been approved by the 
Local Government Board, but the same authority has rejected the 
district scheme put forward by the different townships immediately 
outside Manchester. Their combination to extort favourable 
terms from the Manchester Corporation has so fir completely 
failed, and the combination itself is apparently falling to pieces. 
Stretford withdrew some time back ; Newton Heath is apparently 
on the way to incorporation with the city, and both Prestwich and 
Gorton seem to be following in the same direction. As to the 
Manchester scheme, certain modifications are recommended by the 
governing body in London, and an additional £50,000 is to be asked 
from the Council, which will bring the amount to be spent upon 
the scheme up to £500,000. 


In a paper on the manufacture of Styrian open-hearth 
steel, with notes on the treatment of tool steel, by Fr. Korb, Shef- 
field, and Thos. Turner, F.C.S., Birmingham, theauthors say, ‘‘The 
matters of which we shall treat may not be new, but we trust they 
may be practical and useful, and we would acknowledge our 
indebtedness for much that is contained in this paper to the manager 
of Messrs. Béhler Bros. and Company’s Styrian Steel Works, Shef- 
field, who has had very large experience in the treatment of high- 
class tool steel.” Why not give the manager’s name if the informa- 
tion is worth giving at all? A great deal of this sort of thing that 
is published by the modern order of teachers is only new to 
the teachers. They get hold of a little of that which every foreman 
and good workman knows, and talk as though they had found out 
something when in fact they have merely learned it. 


Ir is expected that an early meeting of the Lancashire 
members will be held for the purpose of considering the streng 
complaints which are made as to the serious injury the health of 
Lancashire weavers is sustaining through the system of steaming 
in weaving sheds. In some of the places where coarse goods are 
woven the blowing-in of steam is, it is alleged, on frosty days espe- 
cially, so great that water drips down the walls and off the roofs 
of the sheds, the floors being wet and the air dense and vaporous, 
At the meeting of the Preston Weavers’ Association last week the 
address of the Executive, which was considered, stated that great 
and united efforts will be required to secure the abolition of steam- 
ing. The question, it was urged, ought to be taken up by all 
branches of operatives, for the practice makes the workpeople 
miserable, and induces premature old age and death—facts which 
were proved by the circumstance that almost all the local medical 
men had signed the memorial to have steaming prohibited by 
statute. 
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PERRET FURNACE FITTED TO A CORNISH BOILER. 


(For description see page 111.) 
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The Encincea 


ARCHD. EDMESTON AND SONS’ 
CLUTCH. 

THE accompanying engraving illustrates a 
friction clutch made by Messrs. Edmeston and 
Sons, Salfurd. Although the illustration shows 
its application in the case of a belt pulley, it 
can, of course, be used—and is, indeed, so used 
—as a means of coupling and uncoupling two 
shafts in the same line, and in connection with 
toothed wheels and rope pulleys as well. The 
following are the details of the tests made as to 
its power :— 

A clutch at Messrs. Edmestons’ works is 
attached toa short shaft carried in two bearings 
and arranged in connection with a Prony brake 
and Salter’s balance, as shown on the engrav- 
ing. Motion is transmitted to the outer shell 
I of the clutch by means of the pulley F and 
pinion G aud wheel H; the latter keyed to the 
outer shell in the same manner as the pulley 
on the engraving. This outer shell runs loose 
on the shaft L, but the inner clutch ring, worked 
by the disengaging gear K as shown, is keyed 
to the shaft, as is also the brake pulley D. In 
testing a prop is placed under brake lever B, 
between the spring balance A and the brake 
blocks C, to prevent the lever and balance fall- square inch of working surface is needed to 
ing too low when the clutch is disengaged during overcome their maximum working load. This 
the test. The shaft L is 2in. diameter, and the pressure for ordinarily lubricated surfaces is, 
clutch is the usual size made for this diameter of shaft. The | toshocks,asare all shafts which are set in motion moreorless sud- | we think, very moderate. In the test clutch to which we 
distance irom the centre of the brake pulley to the centre of | denly by clutches, Messrs. Edmeston consider a twisting moment | refer the diameter is 8in. and the breadth 8in., so that with a 
the pull is 30in. The lever and spring balance are balanced by | of 6000 inch- -pounds up to the safe working limit, and they find no | coefficient of friction of ‘08 the mean pressure is under 200 Ib. 
the counterpoise E. For a 2in. shaft—wrought iron—sub;ected | difficulty whatever in raising the lever B from the support under | per square inch, assuming that the whole surface is expanded 


a load of 150 Ib. on the spring balance. This 
gives a twisting moment of 150 x 30 = 4500 
inch-pounds, or three-fourths of the safe working 
load of the shaft. There is no tendency to slip 
when running under this load, nor is there any 
undue shock when thrown suddenly into gear, 
as no sound of striking is heard on the gear 
wheels, That this load is well within the capa- 
city of the clutch they know, for they fre- 
quently screw the balance down to 200 lb. or 
250 lb. in showing the apparatus to intending 
users, and with the same satisfactory result. 
The working surfaces of the clutch rings have 
to be kept well lubricated owing to their close 
proximity to each other when running idle, and 
this state of lubrication is of great advantage, 
as it enhances the value of the clutch for hauling 
machinery, such as is used in mines and at 
dock side, for the engaging gear can be so ar- 
ranged that if much more than the maximum 
working load comes upon the rope—owing to 
accidents and other causes—the clutch will slip, 
and prevent breakage of the rope or other part 
of the machinery. The diameter and breadth 
of all the clutches are so proportioned that not 
much more than a mean pressure of 250 1b. per 
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OTTO WIRE ROPEWAY, GUTTESEGEN COLLIERY, ANTONIENHUTTE—TERMINAL STATION. 
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against the outer shell, which cannot be far from the actual 
state. The makers have tested the working when wholly 
slipping, and find that under half load—namely, 75 lb. on the 
end of the lever—the 2in. clutch wil! run for a considerable 
time without heating much, so that for ordinary accidental 








| only section of line they have erected in this country has been 


| the one they exhibited at the late Newcastle-on-Tyne Exhibition, | 


| and for which they were awarded a silver medal—the highest 
| award given—by the haulage committee. This system of trans- 


At the Aschenborn Colliery there is a very complete modern 
screening plant, capable of treating some 700 tons to 800 tons 
per day: but the arrangements for screening at the Menzel shaft 
are somewhat primitive. In order to reduce the cost of trans- 
port and loss through breakage of coal from the Menzel shaft, to 


| port, we are convinced, has only to become better known to be | 


slipping needed in hauling machinery they are quite trust- | very generally adopted, not only for the trausport of mineral, | 


employ this coal when necessary at the Antonien Ironworks, and 


worthy. but also for all kinds of goods overland, where the construction | to make use of the above-mentioned screening plant at the 
The constructive points of the clutch to which we would | of ordinary tramways would be either too costly or impossible. | Aschenborn shaft, it was deemed necessary to make some altera- 
call attention are as follows :—(1) The expanding ring, which | This same system of transport has also lately been largely | tion in the means of communication between the two pits. 


. P “ lo ° . ee: ° ae 
is cast in one piece, with the driving arm keyed to the shaft, | employed in factories, breweries, &c., for carrying the goods Several schemes were taken into consideration ; but, after weigh- 


thus obviating loose pieces, which shake and rattle when the | about in the buildings and warehouses, fixed hanging rails being 





clutch is running idle. (2) The toggle joint arrangement to the 
working screw, which gives great power to the engaging gear, 
and makes the other leverage attached to the sliding sleeve very 
light. (3) The arrangement for taking up the wear of the rings, 
which is neat and trustworthy. 

The outer portion A of the clutch consists of a cast iron ring 


and plate, with a boss at the back, upon which is keyed the | 


pulley or wheel. 
The inner piece B is also in the form of a ring, and is cast in 
one piece with its boss ; this is keyed on to the shaft. The 
inner ring is turned to fit easily into the outer portion, and is 
divided or split at its thinnest part. It is therefore capable of 
being expanded and pressed against the inner surface of the 
external ring with the force requisite for driving the shaft or 
the pulley. This is accomplished by means of a right 
and left-hand screw working into two nuts, which fit 
into sockets in the inner clutch. The screw is operated by 
the lever D and the sliding boss and link C. As the sliding 
boss is pushed along the shaft towards the clutch, the screw is 
turned, and the inner ring forced against the outer one. The 
middle part of the screw is grooved in the direction of its length, 
and the lever is secured to it by a key fitting into these grooves, 
and into a slot in the lever, the key being kept home by a set- 
screw. Between the back of the key and the bottom of the 
slot in the lever there is a small space, sufficient to allow of 
the key being drawn clear of the grooves in the screw. By 
this arrangement the lever can be turned on the boss of the 
screw, to take up the wear of the clutch rings. 








OTTO PATENT WIRE ROPEWAY. 





Ir is somewhat surprising that so little progress has been 
made of late years, in this country, in the design and adoption 


of aerial tramways, the old Hodgson system of single endless | 


This external part runs loose on the shaft. | 


running rope, to which the buckets are attached and carried | 
along, being the only one so far employed. These single rope | 


tramways are, from the nature of their construction, limited to | 


the carrying of light loads, and subject to considerable wear and 


tear; this may partly account for their not having been more | 


extensively adopted. With the Otto ropeway these drawbacks 
have been overcome by using fixed ropes, of considerable 
diameter to carry the load, and a light flexible endless steel 
wire rope for hauling it. This plan enables these lines to be 
carried over wide valleys and rivers, and up very steep inclines 
without difficulty, and permits of an economical transport of 
large quantities of material. Nearly 300 of these ropeways 
are now at work, so that there is no longer any question as 
to their practical utility and efficiency, Single lines on this prin- 
ciple are at work, varying from 100 yards to several miles in 
length, and spans of over 1000ft. with a carrying capacity of 
5000 tons per week, and two to three times this amount on lines 
arranged with double and triple systems of fixed ropes. 

Messrs. Commans and Co., mining engineers, of London, 
recognising the great importance of this cheap means 
of transport, have taken up the manufacture of the Otto 
ropeway for this country and the Colonies, So far, the 


employed in the place of the wire ropes. 
In order to give a more clear idea uf the capacity and efficiency 
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of these ropeways, we will fully describe an existing line, and 
have chosen for this purpose one at work at the Gottesegen 
Colliery, near Antonienhiitte, in Upper Silesia. The Gottesegen 
Colliery, together with the Hugozwang Mine, some mile and 
three-quarters distant, belong to Count Hugo Henckel von Don- 
nersmarck. The main shaft of the Gottesegen Mine is known as 
the Aschenborn, that of the Hugozwang as the Menzel shaft. 
These two shafts communicate with each other by a gallery some 
500ft. below the surface; but above ground, before the ropeway 
was built, there was no direct communication. The shafts are 
joined up to the main Silesian Railway system at Morgenroth 
station by two short branch lines, some four miles in length. 
The line from the Menzel shaft to Morgenroth station is, how- 
ever, of a narrower gauge than the main line, so that all the coal 
from this colliery required to be unloaded into main line trucks, 





which entailed considerable expense and increased the amount of 
small coal, 





ing the advantages of both underground and overground haul- 
age, and careful calculation of the cost, the Otto system of 


























Fig 4 


aerial ropeway was finally decided upon as being the cheapest 
and most suitable. See two-page engraving, January 25th, 1889. 

The line was erected during a very severe winter, and took 
about six months to erect. Ever since its completion it has been 
at work without the least interruption, and has effected a great 
saving in the cost of transport, and has thus fully proved that 
the choice of an aerial ropeway was the right one. As it was 
found if the line was made straight, from shaft to shaft, it would 
have to cross over other people’s property, it was therefore 
decided to insert an angle station, which slightly increased the 
original cost. 

Desoription.—As will be seen from the plan and sectional eleva- 
tion Figs. 1 and 2, p. 115, the ropeway consists of twostraight lines 
at an angle of 133° 12’. The length of the linefrom the Menzel 
shaft to the angle station is 1155 yards; from the angle station 
to the discharging station at the Aschenborn shaft, 1746 yards; 
thus giving a total length of line of 2901 yards—1°6 miles, The 
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greatest incline on the line is where it crosses the main road | ec andd—Fig. 9—which discharge through shoots into the buckets. Before describing the experiment it may be well to note the 
after leaving the Menzel shaft, and is 1 in 11°8. The fixed | The buckets after being filled are pushed along the fixed rails ¢ | pe yea they were designed to illustrate. The inventor, Mr, 


carrying rope for the full buckets is 1gin. diameter, and for the | 
empty buckets 1jin. diameter. These ropes are of steel and of | 
special construction, which from experience has been found most | 
suitable for this class of work; the breaking strain of the | 
larger being some 43 tons per square inch, and of the smaller | 
some 28 tons per square inch. The fixed ropes are supported | 
on wrought iron standards at an average distance of about 
38 yards apart, the design of which is clearly shown in Figs. 3 
and 4. At the end stations the ropes are firmly anchored | 
in masonry, the tension weights for keeping the ropes taut being | 
fixed at the angle station as shown in Figs. 5 and 6. The 
weights for the loaded and unloaded ropes are respectively 
75 tons and 44 tons, or only about one-sixth of the breaking 
strain given above. The driving rope is jin. diameter of 
crucible steel, having a breaking strain of 114 tons per square 
inch. At the angle station the hauliag rope runs over two hori- 
zontal guide pulleys, as shown in Figs. 5 and 6. The rope is 
driven by a horizontal engine situated at the unloading station, 
Fig. 13—January 25th—having a cylinderof 11}jin.diameterand | 
233in. stroke. The power is transmitted by belt and bevelgearing | 
to two large grooved pulleys lined with leather 7ft. 3in. 
diameter, around which the hauling rope is several times coiled. 
The arrangements for adjusting and tightening the hauling rope 
consist in a horizontal pulley attached to a movable frame 
working in guides which is constantly loaded with a weight, as 
shown in Figs. 7 and 8. The weight is about 14 tons, so that 
the strain on the rope would be about ? tun. The maximum 
strain on the rope when driving the full complement of buckets 
is about one ton. The carriers, Fig. 18, consist mainly of four 
parts; the bucket or skip, the truck or runner, the triangular 
frame or hanger connecting the two, and the grip or clutch for 
laying hold of the hauling rope. The buckets in this instance 





and f—Fig. 8—on to the carrying rope, and thrown into gear with 
the hauling rope as described above. 


The weight is registered as they pass over the scale A by | 


means of an automatic weighing machine; ¥ is a shunt line for 
storing a reserve of empty buckets. On the arrival of the 
buckets at the unloading station—Figs. 11 to 17—at the Aschen- 


| born end of the line, they can be switched at points 1 and 2— 
| Fig. 12—on to whichever of the branch shunt-lines may be 


desired. If the small coal is to be further screened and sorted, 
it is run on to the rails ¢ and tipped on to the shaking 
screens K K!—Figs. 11 and 12—in the coal-screening house, 
where the various sizes are conveyed on endless bands to the 
railway trucks If, on the other hand, it is desired to load the 
small coal as it arrives at once into the railway trucks, the 
buckets are switched on to the line x and run round and tipped 
over the shoots F F'!—Figs. 12 and 16. The buckets containing 
small lump coal are either switched off on line Z to the storage 
ground or on to #, and lowered by means of the balanced 
hoist B—Fig. 11—which takes two buckets ata time, to the rail S, 
where the coal is either tipped automatically or by hand into 
the railway wagon m—Fig. 16. The lump coal on its arrival is 
switched also on to line « aud lowered by means of hoist B on 
to the line Y if the same is to be stored; or by lift B'\—Fig. 11 
—on to line W—Fig. 17—if it be desired to load it at once into 
the railway wagons n—Figs. 12 and 17. 

The hoist B?, Fig. 11, is only employed to lower the buckets 
from the lines S and Y on to the line W, when it is required to 
load the wagons n with lump coal from the storage und. 
The three stations are connected with electric bells and tele- 
phones, and the unloading station is fitted with a counter which 
records the number of buckets that arrive. 

The cost of working this line, taking the quantity transported 
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are made of steel boiler plate and have a capacity of 22 cubic 
feet, or about 10 cwt. of coal. The truck, Figs. 19 and 20, con- | 
sists mainly of a frame and two grooved wheels. The frame is | 
composed of two steel plates held apart by a cast iron distance- 
piece in the centre and two distance-pieces at the ends, which 
also form the spindles for the grooved wheels and are hollowed | 
out to hold grease or other lubricant, which can be inserted by 
removing the screwed plug at the ends of the same. By this | 
simple arrangement of supporting the spindle at both ends the | 
grooved wheels can never get atwist, thereby effecting a great 
saving in the wear and tear of the spindles and wheel bosses. 
The hauger for carrying the bucket is supported by a spindle | 
passing through the centre distance-piece, and hangs on one side | 
of the truck. The grip employed in this instance is Otto’s 
patent dise or friction arrangement, Figs. 21 and 22, which for 
gradients under one in six has given excellent results. It is 
attached to the channel iron cross bar s of the triangular hanger- 
framing; by means of the disc a the second disc b is free to 
move on the spindle c, and when the buckets are standing still 
acts as a guide and support to the hauling rope gy. This spindle 
c is firmly bolted to the disc a, and has a square-threaded screw 
d on its outer end, with a nut connected to the levere. If the 
lever is hanging down the discs do not grip the rope, and are 
kept apart by means of the spring f; on raising the lever 
through an angle of 180 deg. the discs approach each other, and 
the hauling rope is tightly gripped between the same. The 
trigger / k, dropping into a notch in the spindle ¢, prevents the 
lever falling in transit. The discs can be adjusted to suit the 
size of rope by means of the locknuts n. On ‘the carrier 
approaching a station the trigger J i and lever e come in contact 
with the fixed plate m, attached to the station. The lever e, in 
falling to a vertical position, separates the discs and releases the 
grip and automatically frees the carrier from the hauling rope. 
The carrier, by virtue of the momentum, moves up a tongued 
rail off the carrying rope, and is at once switched on to a siding 
of fixed rails, which can be of any desired form or length. A | 
man then moves the carriers along the siding tu the point where | 
the skips have to be filled or emptied. To start the bucket on 
its journey, and to throw the carrier again in gear with the haul- 
ing rope, all that is required is for the man to bring the lever e | 
up again into the vertical position shown in Fig. 21. At the angle | 
station Fig. 6, p. 115, the carriers are thrown in and out of gear 
in exactly the same manner. The skips, Fig. 24,as they arrive 
detach themselves automatically from the hauling rope, and are | 
pushed round on the fixed rail by a workman on to the second 
section, the grip once more being thrown into gear with the 
second hauling rope. 

The speed of the hauling rope is about 3°35 miles per hour, | 
and the buckets are attached at intervals of 126°3ft., so that | 
one bucket arrives every 25°7 seconds, from which it will be 
seen the line transports 700 tons of coal per day of ten hours. 
The loading station at the Menzel colliery —Figs.7, 8, 9—see 25th | 
Jan.—and 10—is of wood. The trucks as they come from the 
pit are run on toa tippler a—Fig. 10, p. 115—and emptied over a | 
screen b, which divides the coal into three sizes. The large | 
lumps pass down the screens direct into the carrier buckets, the | 
small lumps and fine coal falling into the two separate hoppers | 





Fig. 24 


at only 500 tons a-day, is about 1s. 3d. per ton per mile; or, 
including repairs, interest on capital, and depreciation, about 
13d. per ton per mile. For loading and unloading the coal at 


| the stations only twelve to fifteen women are now employed, 
| whereas there were formerly sixty-six; and two horses less are 


required for shunting the trucks, so that it has been found that 


| the adoption of the ropeway has given even better results than 


had been calculated when making out the original estimate, and 
that a very great saving in expense has been effected. It is dif- 


| ficult to give the exact cost of transport, as this will of course 


vary with these ropeways according to the quantity transported, 
price of labour, and the cost of construction of the line. In the 
case of the ropeway at Esch in Luxemburg, which is three miles 


in length and transports 300 tons of ore per day of ten heurs, | 


the cost of transport, including all expenses, viz., wages, repairs, 
interest on capital, and depreciation, works out to only 44d. per 
ton, or 1$d. per ton per mile. 


These ropeways are now at work in all parts of the world, and | 


one nine miles and three-quarters in length, and capable of trans- 
porting 400 tons of ore per day over a country impassable by 
any other means of transport, has just been opened in the South 
of Spain to convey the ore from the Serena de Bedar to the sea 
coast at Garrucha. On this line there are gradients of one in 
three, and spans up to nearly 1000ft. There is no limit to their 
application. At the smelting works of Rumelange in Belgium, 
for instance, the iron ore is carried on one of these lines direct 
from the mines to the top of the three blast furnaces, and 
works day and night, transporting 2000 tons of ore per day of 
twenty hours. 


As regards the life of the ropes, this of course greatly depends | 
on the care which is bestowed in looking after them. On a line | 
| at Giessen in Germany, carrying daily 350 tons of ore, the same 


hauling rope has been in use for eight years. As for the carry- 
ing ropes, they last from five to ten years, according to the 
amount of traffic passing over them. One of these ropeways 
will shortly be erected at the renowned Sheba Gold Mine in the 
Transvaal, for the transport of the quartz from the mine to the 
stamp batteries. 








BELLITE EXPERIMENTS. 


On Tuesday last, February 5th, a programme of experi- 
ments with the explosive known as bellite was carried out at 
Wangey Hall Farm, Chadwell Heath, in the presence of Sir 
Lowthian Bell, and other scientific visitors, including many of 
the attachés of foreign Powers. The series was of a similar 
character to that reported in THE ENGINEER of November 9th, 
1888, but on a larger scale. Bellite in its character and compo- 
sition closely resembles roburite, but it claims to possess spezial 
advantages in the total absence of sulphur and chlorine, and 
consequently the property of being flameless, and thus specially 
adapted for work in “ fiery” mines. It also claims to have been 
invented many months before roburite. Bellite consists of five 
parts by weight of nitrate of ammonia and oneof bi-nitro-benzine. 
The trials were conducted under the direction of Mr. C. Napier 
Hake, the arrangements being made by Mr. Priece Williams. 





| Carl Lamm, claims for bellite the following advantages :— 
| (1) That bellite is one of the most powerful explosives known; 
| (2) that bellite is more powerful than either gun-cotton, dyna. 
| mite, or gunpowder ; (3) that bellite possesses qualities of safety 
entirely foreign to explosive substances generally ; (4) that bellite 
| presents no danger whatever in manufacture; (5) that bellite 
| cannot be made to explode by friction; (6) that bellite cannot 
be made to explode by shock or by pressure; (7) that bellite 
cannot be made to explode by electricity or by lightning ; 
(8) that bellite cannot be made to explode by fire; (9) that 
bellite cannot be made to explode by any means except by the 
aid of a detonating cap, and is therefore absolutely safe ; (10) that 
on bellite being exploded no noxious gases are given off, as is 
the case with dynamite and all nitro-glycerine compounds; 
(11) that bellite made expressly for coal or rock blasting dves 
not shatter like dynamite, but forces the coal or rock out in 
larger blocks, making but a very small percentage of dust; 
(12) that bellite does not undergo any chemical change from 
time nor from atmospheric influences, always retaining its non- 
explosive character until the fulminating cap is applied to it; 
(13) that bellite can be used in shells that would prove of a 
terribly destructive character. Dynamite cannot be so applied, 
as the concussion produced by ignition of the gun charge would 
be liable to explode the shell and burst the gun. _Bellite shells, 
however, may be fired without any such risk, thus solving the 
problem of firing high explosives from ordinary guns, hitherto 
an impossibility. (14) That bellite can be manufactured in 
tropical climates, which is not possible with dynamite ; (15) that 
bellite can be transported by land or sea with perfect safety, 
being carried in Sweden as ordinary merchandise; (16) that 
bellite requires no thawing in the coldest weather, like dyna- 
mite, consequently much time is saved ; (17) that bellite can 
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| be profitably sold at a lower price than dynamite or any other 
| nitro-glycerine compound. Bellite has been awarded the medal 
| at the great Exhibition held this year at Copenhagen, for “a 
| safe and powerful explosive.” This is said to be the first in- 

stance in which an explosive has been admitted to any exhibi- 
| tion. At present there are about sixty factories in Europe 

making dynamite and similar compositions, producing annually 
| 40,000,000 Ib. 

The programme was commenced by firing a charge of 14 Ib. 
of bellite in a can under water. As the bellite was enclosed in 
a water-tight case there was nothing in this test to notice. 

(2) A bellite 4 oz. charge-—which somewhat resembles a stick 

of sulphur with a perforation at one end—was broken in two, 
the solid end being thrown into a coal fire, where it melted and 
burnt without attracting notice, and the perforated end being 
exploded by means of a fuse and detonator, on a jin. boiler 
plate, which it bulged. This illustrated the fact that bellite 
will not explode by ordinary combustion, while its action on 
| ignition by a detonator is very powerful. e 
(3) An iron 120 1b. weight was dropped from a height of 
| about 16ft. on five charges of bellite laid on an iron plate. The 
| first blow not being quite end on, this was repeated, when the 
| bellite was crushed to powder without explosion. 
(4) The crushed bellite thus produced was then placed in a 
| tin which held 5 oz., and fired by a detonator in contact with an 
old S.E.R. iron steel-faced rail, which was fractured. This illus- 
trated the power of bellite to resist explosion under a blow 
when in contact with iron. 

(5) Ina hole 3ft. deep was buried 11b. of blasting powder 
mixed up with naked bellite cartridges or charges, and the 
powder fired by a plain powder fuse, when the bellite was 
thrown about and blackened, and the surface burnt in places, 
but apparently none of it was exploded. 

(6) A charge of bellite was fired like a bullet from a small- 
arm, “ No. 8 ”—}%in.—bore, against a gin. boiler plate. Bellite 
was found in small pieces adhering to the face of the plate 
unexploded, 

(7) The propelling power of bellite was next shown by the 
following experiment:—A 321]b. shot was discharged from a 
short mortar, first by a charge of 4 lb. of powder—Curtis and 
Harvey’s—and then by } lb. of bellite. In the former case the 
shot fell at 404 yards from the mortar, and in the second at 
about 95 yards, illustrating the great superiority of bellite over 
double the weight of powder fired under these conditions, for 
propulsion. 

(8) Charges of dynamite and bellite 4 oz. each were placed on 
similar gin. boiler plates, and after being covered with clay, 
which was pressed over them, were fired. The effects were 
very nearly identical in this case. It is, however, said that ex- 
perience has shown that the injury effected by dynamite is 
generally more local, and that of bellite more distributed. 

(9) The fuses of mines in the earth charged with gunpowder 
and bellite were now ignited. The powder exploded, but the 
bellite fuses failed. Nothing could be learned from this, the 
failure being in the fuse, and of course unconnected with the 
merits of the bellite. : , 

(10) A charge of 8Ib. (ten shillings worth) of bellite which 
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had been buried 3ft. beneath a length of 60ft. of railway line, 
Jaid on chairs fixed on cross sleepers, with fishes, &c., complete, 
was now exploded by the usual detonatirg fuse, and a very 
striking effect produced. The entire structure for many feet 
was lifted high in the air, the rails being both broken through 
in one place, while one rail was bent at some feet distance 
from the point of fracture, the fishes of the other rail 
being broken through at a nearly equal distance. The sleepers 
were torn and split, and one chair broken, A crater was 
opened in the ground about 12ft. in diameter. The depth 
could hardly be measured owing to the debris falling into it 


in. 

*eThe programme must be said to have been well, and appa- 
rently very honestly and fairly carried out, and the qualities 
claimed were proved to exist in many respects, Without ques- 
tion bellite is a powerful explosive, and singularly, if not abso- 
lutely, free from liability to ignition by the application of 
ordinary flame or concussion. Some of its properties were neces- 
sarily not tested ; for example, its freedom from all flame, and 
the harmless character claimed for its products of combustion. 
Then, again, its power to explode when in contact with water 
was not exhibited. This was not done because it was feared that 
it might be kept waiting an indefinite time before thechargeshould 
be fired, and it appears that in course of time bellite becomes 
pulpy and eventually dissolves. So far as the trials extended, 
they were successful in proving to the satisfaction of all 
that bellite possesses very remarkable properties. It may be 
noticed in addition to what has been mentioned above with 
regard to the 13th claim put forward by the inventor, namely, 
its suitability for bursting charges of gun shells, that a delay 
action arrangement has been devised to enable steel shells to 
perforate armour before explosion takes place. This invention 
has been purchased by the Swedish Government. It would be 
very important that we should learn what it is worth. Should 
it prove to be capable of delaying explosion until shells perforate 
steel or steel-faced armour as at present made, completely, then 
the adoption of plates with considerably harder faces, which we 
have before now prognosticated, would be hastened, for we must 
keep such shells out, even at the cost of considerable fracture of 
our armour, 








THE RUPTURE OF A 34cm. GUN ON BOARD 
THE AMIRAL DUPERRE.! 


Tue 13th of December last the Armiral Duperré, one of the 
first-class ironclads, practised firing in squadron in the Juan, Gulf, 
when one of its guns of 34 cm. blew its breach out and 
caused the death of the six men who worked it. The excite- 
ment caused by this catastrophe was so much the greater from 
the fact of its being the first case in France of a ship’s gun burst- 
ing while on board. We will endeavour to show the probable 
causes, in our judgment, of this event, by stating a rapid view 
of our great guns afloat as shown in a pamphlet—from which 
we principally draw our facts—written by one of the most com- 
petent men in the Marine Artillery, Colonel de la Rocque. We 
commit no indiscretion in doing this ; for this work, published 
in 1884, though little known in France is well known to 
foreigners, 

The four 34 cm. —13'4in.—guns of the Amiral Duperré are of 
the 1875 model, In order to understand the characteristics of 
this model it would be useful to glance backward, and to say 
some words on those which have preceded it, confining ourselves 
to rifled artillery ; and consequently not going back beyond the 
model of 1864. The guns of the 1864 mode], which includes 
the calibres of 14, 16, 19, 24, and 27 cm., are of cast iron and 
hooped with steel; they are breech-loaders. The hoops, before 
being put in position, have a diameter a little less than that of 
the cylindrical part which they are going to envelope. They are 
heated in order to be placed in position ; after the cooling down 
they have a powerful shrinkage. These guns throw projectiles 
of two kinds; one kind are solid, cylindrical, or ogival, and 
weigh three times as heavy as spherical shot. These are the 
solid shot; the other sort are hollow, ogival, and are double the 
weight of the spherical shot. These are the shell. With this 
model of gun and by the use of Repault powder, was obtained 
for the gun of 27 cm.,which was then that of the greatest calibre, 
the initial velocity of 340 m.—1116ft.—and a perforation at the 
distance of a kilometre—1094 yards—plates of 20 cm.—7‘9in. 
—and, if closer, plates of 23 cm.—9lin.; for, at this time, no 
armour reached a thickness of 23 cm.—-9'lin. When these 
thicknesses were exceeded we endeavoured to obtain more 
powerful ballistic results, in the most economical way. The 
appearance towards 1869 of the Wetteren powder, a slow-burn- 
ing powder made in Belgium, allows of obtaining greater velo- 
cities with the same guns and the same projectiles; thus, with 
the 27 cm.—10°6in.—calibre, the velocity obtained by this 
powder was 360 m.—1181ft. This velocity was sufficient for the 
projectile to penetrate plates of 25 cm.—9°8in.—thickness, At 
a distance of 235 m.—257°0 yards. We did not rest satisfied with 
that. A series of trials at Gadvres since 1865 showed it was 
possible considerably to increase the power of the guns and 
their resistance by the addition of an inner tube of hardened 
steel, of good quality, which might be made of even greater 
calibre; this was the 32 cm.—12‘6in.—gun, whose projectile 
weighs 350 kilogs.—771°6 lb. 

This is the tubing which characterises the 1870 model. But, 
before entering on a description of it, it would be worth while 
noticing that during the period of 1864 to 1870, none of our 
guns of the 1864 model had burst in regular service, whilst the 
foreign Powers, including Germany, had numerous accidents, In 
order to speak only of Krupp guns, the manufacture of which 
has so great a reputation, we append here a series of accidents, 
among others well verified. In April, 1864, a 21 cm.—8:27in.— 
gun burst at Cronstadt; in 1865, in Russia, a gun of 24 cm.— 
9°45in.—burst at the ninety-sixth round; another of the same 
calibre, also in Russia, burst in June, 1866, after fifty-six rounds 
fired with the charge of 20°65 kilogs,—45°5 lb.—with projectiles 
weighing 135 kilogs,—297°6 lb. 

Note: Our gun—French—of 14 cm. of hooped casting, model 
1864, fired with a charge of 24 kilog.—52°9 lb.—projectile weigh- 
ing 144 kilog.—317°5 lb. 

Again in Russia, in 1867, a gun of 21 cm.—8‘27in.—burst on 
board a Russian frigate, killing or wounding twelve men. In 
England a Krupp gun—so reported—of 7in. burst in January, 
1867, at the second round of its trial. In Italy, about the same 
time, two Krupp ship’s guns burst at the Viareggio cupola. In 
Prussia we notice two accidents of the calibre of 21 em.—8'27in. 
—one in May, 1867, with a charge of 9 kilogs.—19°8 lb.—the 
other in January, 1869. 

To sum up, towards the end of 1868 the Krupp manufactory 
had not produced a model of the 21 cm.—8'27in.—gun firing 
without danger the projectile of 95 kilogs.—209°4 lb.—with a 
charge of 9 kilogs. to 12 kilogs.—19°8 lb. to 26°5 1b.—and its metal 
worth not less than 6f. to 8f. the kilog. The French hooped cast 


1 From Le Génie Civil. 











gun, giving results at least as powerful as the foreign guns, cost 
only 90c. the kilog. But the failures which we have just men- 
tioned in connection with the foreign guns were not known in 
France in 1870, nor even later than this, without which we 
would not have been witnesses of the general preference for 
steel. We now come to the model of 1875. The guns of this 
model are of cast iron, hooped and tubed with steel. This sys- 
tem is the result of experiments made, during the preceding 
period, on the tubing of cast guns, and by the employment 
of slow-burning powder, large grain, specially adapted for 
the firing of rifled artillery and specially adapted to each calibre 
of gun. Again, the appearance of armour plates of 30 cm. to 
35 cm.—11°8in. to 13°8in.—-gave birth, as we have said, toa new 
calibre of 32 cm.—12‘6in. At this time artillery was powerful 
enough to pierce not only all the plates in use, but even those 
which were likely to come in in the future, thanks to the energy 
of new guns and to the swiftness of projectiles, However, in 
order to give to the inner tube of steel every property and 
guarantee of safety, it was necessary to make a series of long and 
difficult. experiments in order to determine the best mode of 
tubing. 

Aniong the various methods tried, we notice only two which 
have been put in practice with success on many of the guns in 
use. The first, which was applied to the guns of the 1870 
model, is thus described :—The steel tube is a short tube running 
from the back face of the breech to a little beyond the trunnions. 
Before its insertion in the cast body of the gun, there is screwed 
to its back part an iron ring, heated, intended to act as a bed 
for the closing bolt. The tube is then connected with the 
body of the gun, as it has been with its iron ring, that is, by a 
screwing. The body of the gun is heated to a temperature care- 
fully determined to insure the necessary tightening ; the tube is 
then inserted in the gun, and screwed into it. This is the best 
known method at present to prevent injury to the gun by longi- 
tudinal fracture.” 

The numerous results obtained by guns of the 1870 
model have and still maintain these advantages, as much 
with regard to safety as to economy. Their cost price is 
valued at lf. 25c. per kilogramme, and their absolute propor- 
tional resistance is not inferior to that of any other system, 
having proved itself not tobe so. But this mode of tubing offers 
difficulties in its carrying out. It is easy to fasten the iron ring 
to the tube; it is more difficult to insert this structure into the 
body of the gun. The last turnings, above all, are difficult, and 
if we succeed with a cast iron body, success is more doubtful 
with a steel body. 

The second method of which we have spoken has been applied 
to the guns of the 1864 model, which we have transformed to 
the 1870 model by the addition of a tube. In this process, the 
screwing of the tube into the body of the gun is dispensed with, 
and aniron ring is employed instead. The tube isinserted from 
the muzzle ; it runs from the muzzle of the gun to the breech- 
closing arrangement, whose lodgment it contains, and leans at 
the back against a shoulder of the body of the gun. At the fore 
part, the exterior diameter is greater by some fractions of a 
millimetre than the interior diameter of the body of the 
gun. By enlarging this by heating the tube is able to be 
introduced. The gun on cooling produces the necessary 
tightening for holding the tube towards the muzzle. Never- 
theless, the firing in the long run diminishes this tightening, 
and it is possible that at the end of a certain number of rounds 
the tube might take a slight movement towards the muzzle. 
We have already said that the iron ring was suppressed: the 
screw-nut of the breech is hollowed out in the body of the 
gun, which has iu this part a great thickness, and serves as a 
bed for the breech-screw. 

In spite of the security and economy which the 1870 model 
presents, in spite of numerous accidents of steel guns to 
foreigners, public opinion has pronounced with growing persis- 
tency its wish for the substitution of steel instead of cast iron 
in the body of the gun. The majority of naval officers, and 
notably General Frébault, inspector-general of arms, resisted 
this wish. This general, in a note addressed to the Ministry in 
1876, laid great stress on having constructed at Ruelle guns of 
100 tons, of the 1870 model, realising the same ballistic 
results as the Italian gun of 150 tons, constructed in 
England, and which would only cost 1°25f.—1s. $d.—the kilo- 
gramme, instead of 6f. or 7f.—5s. or 63.—which is what those 
of the same weight of entire steel cost. He was not listened to, 
and steel was insisted on for the entire gun. Ever since then 
the guns were made entirely of steel: it is this modification 
which constitutes the 1875 model. As their manufacture went 
on, those of the 1870 model were withdrawn from use in the 
navy in order to confine them to the coasts. 

The 1875 model includes the following calibres: 27 cm. 
—10°63in.; 34 em—13°39in.; 37 em.—14°37in.; 42 cm.—16 34in. 
We will consider only that of 34 cm.—9'45in. In this gun 
the mode of tubing of the 1864 model was adopted during 
the first period, transformed to the 1870 model—that is, 
a long tube inserted at the breech, running up to and including 
the breech fittings ; the body of the gun leaves it unsupported 
for a length of 0°90 m.—2ft. 114in.—from the muzzle. This tube 
is of forged steel, and tempered in oil. The body of the gun is 
of cast steel, and formed of two pieces united together. It 
would be impossible to obtain a block of a single piece large 
enough to form the body of the gun, and presenting all the 
desirable guarantees for its sound structure. Even when 
reduced to two blocks, this security is not absolute. From 
the vent to the trunnions, the body of the gun receives the 
shock of the gas; it acts asa nut to the screw of the breech, 
and if there is, especially towards the first threads of the screw, 
some fault hardly apparent, which the trial has not discovered, 
it is able to dislodge the breech.* The mode of tubing which 
we have just described is that which was applied to the gun 
which burst on board the Amiral Duperré. It is probable 
that the steel of the body of the gun was not safe at the back of 
the tube, and it is this fault which caused the breech to yield. 
The breech was wrenched in a transverse direction, passing the 
first threads of the nut of the body of the gun, and was pro- 
jected with its breech bolt still held firmly. 

It would be a mistake to attribute this accident toa charge of 
powder being too strong. The fire was with only the regulation 
charge of 138 kilog.—303°24 lb. —of brown prismatic—“ P.B.S.” 
powder ; this charge gives only a pressure of 2300 kilogs.— 
2'263 tons—measured by the crusher, whilst the preceding regu- 
lation charge of 117 kilogs.—257°9 1b.—with A.S. °°/,, powder, 
gave a pressure of 2800 kilogs.—2°756 tons—which these 
guns ought to resist. It is very probable that the charge of 
138 kilogs.—303 241b.—of P.B.S. powder, giving the initial 
velocities of 525 m.—1725ft.—would not have caused the acci- 
dent, even with this method of tubing, if the steel had been 
sound. Itis equally probable that, even if with mistakes, the 
accident would not have happened if the tubing had been done 
according to the process of the 1870 model. Already the 


2 “Etude Historique de la Resistance des Canons Rayés,” by Lieut.-Col. 
De la Rocque, p, 1354 3 De la Rocque, idem, p. 252. 








commission of Gavres, on account of numerous experiments, 
recognised that the tube which was only held by its friction 
plate, gradually became displaced towards the breech by the 
action of firing ; and, in accordance with their conclusion, they 
returned in the case of the new guns of 34 cm.—13°4in.—to the 
tube held at the back by a bolt. These are the sort of tubes of 
the 34 cm.—13°4in.—guns intended for the Furieux and the 
Foudroyant. 

In conclusion, for guns of great calibre it appears that the 
substitution of steel casting for the body of the gun was not 
really put into practice, and that the casting piaced between the 
rows of hoops of steel and the steel tubes, with an iron ring to 
receive the closing bolt, offers every security and allows for the 
making of great calibres of 34 cm.—13°4in.—and of 42 cm. 
—16°54in. But if on account of public opinion we have had to 
adopt steel exclusively, following the example of other nations, 
it has been used with great care; the accident of the Duperré 
is the only accident of its kind in regular service, whilst the 
accidents to the foreigners are numerous. The 1875 model is 
not the last one; we have the artillery one of 1881, which 
includes besides very smal] guns those of 14, 16, 24, 27, and 
34 cm.—5*5in., 6°3in., 9°45in., 10°6in., and 13°4in. Except the 
calibre of 34 cm., all these guns are composed of a steel budy 
and reinforced with hoops; they are not tubed, the 34 cm. gun 
only is hooped and tubed. The 1875 model has a length of 
18 calibres, those of 1881 have some 21 calibres, others 28°5 
calibres. The tube runs the whole length of the gun, and has 
the lodgment for the breech screw. Other models still more 
recent are being constructed. E. LIsBonnNe, 








TENDERS. 


LEICESTER CORPORATION. 


List of tenders for the following works and supply of materials, 
Drawings and specifications by Mr. J. Gordon, C.E., borough sur- 
veyor. 


(1) 300 cast iron tree guards :— 


Messrs. Pegg and Son, Leicester .. .. -. «. « 

Messrs. Orson Wright and Co., South Wigston .. .. 9710 

Messrs. Cort and Paul, Leicester .. .. .. «. «=. 

Mr. W. F Musmidign, Lateester .. =... 2 cc ch ce 

Messrs. W. Richards and Son, Leicester... .. .. .. 8710 

eR eee ee eee 

Messrs. R. and G. Clarke, Leicester.. .. .. -- .. 7 

Messrs. Goodwin and Barsby, Leicester (accepted) .. 70 7 
(2) East Bond-street improvement, in front of Great Meeting 

Chapel :— 
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£s.d 
Mr. George Taylor, Leicester .. .. 296 11 6 
Messrs T. and H. Herbert, Leicester 259 0 0 
Mr. BE. Fox, Leicester ... .. .. « 258 0 0 
Mr. J. E. Johnson, Leicester 246 3 0 


Mr. W. T. Burbidge, Leicester 1. 2. 1. 2) 1) 1. 937 0 0 
Mr. J. O. Jewsbury, Leicester .. + oe 2 


Mr E. B. Pipes, Leicester (accepted) 22410 0 
(3) Drainage of cemetery :— 

Mr. J. Smith, Belgrave... .. .. .. 41516 0 

Messrs. 8. and E. Bentley, Leicester ‘ 399 11 10 

i eer eee ae are | ae a 

Mr. T. Philbrick, Leicester (accepted) .. .. .. .. 240 0 0 
(4) 12in. pipe sewer in Abbey Gate :— 

Mr. J. Dickson, St. Albans... .. .. .. 76 00 

Mr. J. Smith, Belgrave.. .. .. .. 6 0 0 

Messrs. 8. and E. Bentley, Leicester 5 eee Se 

Mr. J. Evans, Leicester (accepted) .. .. .. .. .. 52 v O 


(5) Stores for the year 1889:— 

Contract No. 1: Iron. &c.— 

Messrs. Vipan and Headley, Leicester (accepted) .. 31416 7 
Contract No. 2: Oils, paints, &c.— 

pe eR ee ee ee ae ee. § 

Messrs. Clark, Nettleship, and Bailey, Leicester -- 1010 5 

Messrs. T. E. Butler and Son (accepted) a <0 7 
Contract No. 3: Brushes, &c.— 

Messrs. Clarke's Trustees, Leicester (accepted) .. .. 273 9 0 
Contract No. 4: Timber, &c.— 

Messrs. W. Gimson and Sons, Leicester (accepted) .. 194 7 11 

Messrs. E. Taylor and Sons, Thurlaston << ed ee SOW 


(6) For the supply of granite kerb, setts, squares, ringsmall, 
rammel, gravel, &c. The following are the accepted tenders :— 
£ 8. 


Messrs. Rawson and Rawson, Enderby, near Leicester 
—6900ft. kerb, 250 tons 8in. by 5in setts, 250 tons 
dressed randoms, 2000 tons 2in. ringsmall, 250 tons 
granite rammel, 2500 tons screen gravel—total .. 1852 18 

The Croft Granite Co., near Leicester—2000ft. kerb .. 114 11 

The Mountsorrel Granite Co., Mountsorrel—500ft. kerb, 

2500 tons screen gravel, 1500ft. grooved crossings .. 409 9 7 

The Groby Granite Co., near Leicester—250 tons 3in. 
by 5in. setts, 1000 tons 2in. ringsmall, 250 tons 
Ce re er oe me | 

Mr. H. Hewitt, Stoney Stanton—50 tons squares, 250 


rn» 


i OU Cea eee 
Messrs. Goodwin, Barsby and Co., Leicester (accepted) 226 


(8) Tenders for estate fencing :— 


tons dressed randoms. and 1000 tons 2in. ringsmall 44718 4 
Messrs. Margereson and Co., Chesterfield—100 tons 3in. 
WOE, NE rn xs ac Su ce te oe ws le OE 
(7) Tenders for ironwork for new main sewer :— 
Messrs. Death and Ellwood, Leicester .. .. .. .. 383 2 0 
Messrs. Gimson and Co, Leicester .. .. .. .. .. 827 3 0 
Messrs. Blakeborough and Son, Brighouse, Yorks. .. 309 4 0 
pe Ae Seer ee 
Messrs. Jessop and Son, Leicester .. .. .. .. «.. 294 2 6 
9 0 
00 


Messrs. Cunningham and Co., London .. .. .. .. 1368310 0 
Tir. 3. G, eeeen, Weeeeeer wg wk cc te es Ce TE HD 
Messrs. Johnson Brothers and Co., London.. .. .. 62918 3 
Messrs. E. C. and J. Keay, Birmingham .. .. .. 516 1 0 
ets IE? cg cn cg ce. ce en ce 405 OS 
Mr. W. T. Burbidge, Leicester{accepted) .. .. .. 442 0 0 








THE requirements for india-rubber being now so large, 
it is satisfactory to know that the india-rubber trade on the Chind- 
win, in Burmah, although it has only existed for about a year, has 
increased to such an extent that the local government has placed a 
large export duty on all rubber passing Kendat, the first revenue 
station on the way to the seaports, besides imposing a licence cost- 
ing ten rupees per annum on all brokers or buyers of the article. 
According to a recent report, rubber is extracted from the jficus 
elasticus, which is similar in appearance to the banyan tree, except 
that the leaves are larger and of a darker colour. Each tree is 
tapped daily during the season, which extends from November to 
June, nothing being done during the remainder of the year. 
In April, 1887, a Chinese syndicate at Bhamo received a 
monopoly for the extraction of rubber in the Mogoung district. 
This expired last October, and since then the trade has been 
thrown open to all. On the Chindwin the trade is in the 
hands of an English company, which, in spite of vigorous opposi- 
tion from the Chinese traders, is working satisfactorily, because 
the natives prefer dealing with the Europeans. All the oe nt 
is carried on by native boats down the Chindwin to Kendat, where 
the rubber is transshipped into steamers. Thesystem of collecting 
is to send a contractor with a sum of ready money toall the 
villages in a particular district to make advances to the headmen, 
who, in their turn, send the villagers to the forests to extract the 
rubber, so that month by month each station has its own stock. 
This is bought for cash and sent down the river, the headmen 
keeping the advance for further operations, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Measrs. GerRoLp and Co., Booksellers. 

LEIPSIO.—A. TwieTmMever, Bookseller. 

NEW YORK.—Tue Wittmer and Rocers News Oompaxy, 
81, Beekman-street. 


MEETINGS NEXT WEEK. 


Tue Institution or Civi, Enarnerrs.—Tuesday, February 12th, at 
8 p.m.: Ordinary meeting. Pay to be read, with a view to discussion : 
—'*Some Canal, River, and other Works in France, Belgium, and Ger- 
many,” by Mr. L. F. Vernon-Harcourt, M.A., M. Inst. C.E, 

InstITuTION OF ELEecrRicAL Enorneers.—Thursday, February 14th, at 
8 pm.: Ordinary general meetings. ‘‘The Insulation Resistance of 
Electric Lighting Circuits,” by Professor A, Jamieson, F.R.8.E.., Member 
lusion of di i *On Certain PI Cc ted with 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y ati 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be jorwa to their desti- 
nation. No notice can be taken of communwations which do not comply 
with these instructions. 

N. E. P.—Our correspondent has, you will see, corrected the error, 

A. M. B.—We do not know of any such hydraulic locomotive. 

Tecunicat.— Write the Secretary of the Institution of Mechanical Engi- 
neers, 10, Victoria-chambers, Westminster, for qualification, and admission 
forms. 

W. F. J. H.—You must put your question in a wore intelligible fori. 
Strictly speaking, there is no utilisation of waste powers in nature, but a 
continual degradation of energy. 

Turust.—- Balls and rollers have been tried for thrust bearings. The existing 
arrangement of thrust collars is a survival of the fittest, only arrived at after 
many Jailures and disappointments, 

CoLtumn.—One engine will be just as good as the other, and no better, pro- 
vided the design and workmanship are equally good. The advantages 
derived from the use of wrought iron im engine framing have nothing to do 
with steadiness or rigidity. The wrought iron is used to save weight and 
give freer access to the moving parts, 

Siipe Vatves.—The diagrams illvatrating Mr, Aspinall’s paper will appear 
in due course in the ** Transactions” of the Institution of Civil Engineers. 
The friction of slide valves is a very variable quantity. This will account 
Jor the varying statements imade on the subject, A great deal depends on 
the quality of the steam used, When it is clean and greasy the friction is 
small; when it is wet and dirty the Jriction becomes great. 

Licences FoR EL&cTRICALLY PROPELLED VERICLES.—See paragraph on 
page 110. 








AUTOMATIC MACHINES FOR SELLING POSTAGE STAMPS. 
(To the Editor of The Engineer.) 
Sin,--Has any one invented an automatic machine for selling postage 
9 


stamps ? TAMP, 
Leeds, February 4th. 





RAILWAY SPEEDS. 
(To the Editor of The Engineer.) 
Sir,—In my letter of last week the speed of the Dutchman should have 
been 53}, not 58} miles a hour, ENGINEER. 
Reading, February 5th. 


SUBSCRIPTIONS, 

Tue EnaIneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
‘rom the office on the following terms (paid in advance) :— 

Half-yearly (including double numbers) .. -- £0 14s. 6d 
Yearly (including two double numbers) .. .. .. £1 98. Od. 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad, 

A complete set of Tat ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post free, 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates. 

Remittance by Post-office order, — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugul, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japun, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Sandwich Isles, £2 5s, 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order wn payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Taz ENGINEER. 





Imperfect Earth in Telegraph Circuits,” by Mr. A. E. Kennelly, Associate. 

Society or Arts.—Monday, February 11th, at 8 p m.: Cantor lectures. 
‘* Wood Engraving,” by Mr. W. J. Linton. Lecture 1.—Wood engraving 
in olden time, Babylonian and Egyptian—Its beginning in Europe— 
me ae or Saint pictures, and Playing cards—EKarly specimens—Saint 
Christopher and the Brussels Virgin—Block books—The Apocalypsis, 
Book of Canticles, Biblia Pauperum, Ars Moriendi, and Speculum 
Humane Salvationis— Albert Dtirer, his work and influence on engraving 
in wood—His Apocalypse, Greater and Lesser Passion, and Life of the 
Virgin—The Emperor's Arch of Triumph -Jerome Andrew. Wednesday, 
February 13th, at 8 p.m.: Ordinary meeting. ‘‘ Salt: its Production and 
Consumption at Home and Abi ,” by Mr. Peter Lund Simmonds, 
F.L.S. day, February 15th, at 8 pm.: Indian Section. ‘The Ruby 
Mines of Burmah,” by Mr. G. Skelton Streeter, F.R.G.S.; Sir Charles E. 
Bernard, K.C.8.1., will preside. 

Norru-gast Coast INsTITUTION oF ENGINEERS AND SHIPBUILDERS.—The 
sixth general meeting will be held in the Lecture Hall of the Literary 
and Philosophical Society, Newcastle-upon-Tyne, on Monday, February 
llth, a 17.50 p.m. Business:—(1) Minutes of the last general mecting 
will be submitted for confirmation. (2) The ballot for new members will 
then be taken. (3) The adjourned discussion on Mr. G. Bergstrom’s 
paper “ On the Structural Strength of Cargo Steamers ” will be resumed, 
(4) Mr. G. W. Sivewright will read a paper ‘“‘On the Development of the 
Well Deck Cargo Steamer.” 

LiverPoo. PoLytecunic Society, RoyaL InstituTion.—Monday, Feb- 
rnary llth, a paper will be read on ‘‘ Crude Liquid Hydrocarbons for 
Heating and Lighting Purposes,” by Mr. B. H. Thwaite. 








DEATH. 
On the 5th instant, suddenly, at his residence, Wittiam Parkes, 
M. Inst. ©.E., of 8, Grove-road, Surbiton, and 23, Abingdon-street, West- 
minster, aged 66. 
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QUICK-FIRING GUNS FOR FORTRESS DEFENCE, 


“Tn the gloom that surrounds us, one thing is per- 
ceptiple. All men are arming themselves . . .’ So 
spake the 7imes in January, 1875: and now in 1889 the 
serious aspect of the situation is still more clearly marked. 
But in no other direction has the process of “arming” 
been more vigorously pushed than in the development 
of terrible and swift-destroying engines of warfare. It 
is impossible to take up a daily newspaper without 
finding in it the details given of some fresh death-dealing 
piece of mechanism which is to surpass and transcend all 
previous inventions of a similar nature. A large pro- 
portion of these inventions, happily for mankind, do not 
fulfil the anticipations of their progenitors, and the result 
of practical and experimental trial with them demon- 
strates their “service” cnutility. But this is certainly 
not the verdict of naval and military scientists in regard 
to the valuable attributes of quick-firing guns. One and 
all have recognised the paramount importance of this 
invention, not only in our own country, but throughout 
the world. Yet, strange to say, although our naval 
authorities have introduced into the armament of their 
battle-ships and cruisers an overwhelming proportion of 
such weapons, from the 3-pounder Hotchkiss and 
Nordenfeldt to the 36-pounder Armstrong, the War 
Department has been so dilatory that it is still experi- 
menting with the mountings which are to carry the 
3-pounder and 6-pounder Hotchkiss guns upon our coast 
defences, and no arrangements whatever have been 
arrived at as to the allotment of a proportion of quick- 
firing guns for the land fronts of our fortresses. No 
single weapon of this nature, or mounting for the same, 
has actually been sealed, as yet, for land or coast service, 
the nearest approach to anything of the kind being the 
application of an O4in. two-barrelled Gardner gun, 
mounted upon a parapet carriage, as in the drawing on 
page 126. But such a weapon as the O'4in. Gardner isa 
machine gun proper, and does not come within the cate- 
gory of the quick-firing class, which, as before remarked 
in our columns, is restricted to such as have a calibre of 
at least 1°86in., that being the smallest bore which will 
carry an effective shrapnel, according to German artillery 
authorities. 

It is this particular point, as to the application of 
quick-firing guns to fortress defence, both for coast and 
land forts, that has engaged the attention of (Captain 
F. G. Stone, R.A., in a most instructive paper which was 
read by him at the Royal United Service Institution 
about a fortnight ago. He points out, with irresistible 
clearness, the urgent necessity for the adoption, without 
delay, of quick-firing batteries in all of our coast for- 
tresses, showing that an equivalent “fire effect” can be 
produced with a 3-pounder Hotchkiss, having a penetra- 
tive power into 4in. of armour plate, by successive rapid 
blows upon the same spot, as with an ordinary 64-pounder 
gun. From this it is manifest that the Armstrong 70- 
pounder quick-firing gun of 5}in. bore, which has a pene- 
tration of 15in. into armour plate, might possibly, by very 
rapid successive firing, rival in effect even the power of 
the gigantic turret guns of the Trafalgar. Captain Stone 
would replace a portion of the armament of those of our 
coast batteries which are situated upon the highest and 
lowest sites with quick-firing guns, the intermediate sites 
to retain their existing armament intact; in such cases, 
where alteration was impracticable, he would place 
the new weapons in a flanking position on either side. 
The lower tiers of quick-firing batteries would engage the 
enemy’s inshore squadron, the upper tiers would attack 
the decks and upper works of ironclads at a distance. He 
deprecates the construction of elaborate coast fortresses 
and permanent works, and advocates the establishment of 
scattered batteries controlled by position finders, and 
of guns in dispersed emplacements; the concentration of 
the fire of quick-firing guns, which he would attach to 
such positions, and which could all be made to bear at 
supreme moments upon particular objective points, 
rendering it impossible for the enemy to effect a landing 





and carry these positions by assault. He would mount 
his guns en barbette in earthen emplacements. He con- 
siders that, in a contest between ships and coast batteries, 
the latter would have far the best of it; and gives it as his 
opinion that the fire of vessels would do little injury to 
properly constructed redoubts. He quotes Captain 
Marke, R.E., who said that if the Egyptian gunners at 
Alexandria had known how to work their rifled guns, as 
they did the handling of their smooth bores, they would 
have defeated the British ships without any difficulty. 
We cannot quite coincide in this view. It has long ago 
been recognised as the cause of the comparatively meagre 
effect of the fire from our vessels at Alexandria in 1882, 
that in the majority of instances the shells did not 
explode, either from the fuses failing to act or from their 
being insufficiently sensitive. As a matter of fact, a large 
proportion of the shells fired lay unexploded in the forts 
and streets when the troops afterwards landed, and a very 
small number appears to have burst at all. Where this 
did take place the effect was frightful. In Rosetta-street the 
entire wing of a huge solidly-constructed palace was blown 
intofragments by theexplosionof a single shell, which pene- 
trated the roof, and even when large shellssucceeded in effect- 
ing an entrance into a building without exploding, they 
swept everything before them, double 18in. rafters being 
torn into matchwood, and gigantic craters in the ground 
marking spots where substantial go-downs had been 
built. Moreover, a considerable number of the modern 
ironclads. have turret guns capable of elevation up to 
25deg., the corresponding angle of descent of the pro- 
jectile in such cases being about 35deg. Hence these 
turret vessels, engaging at long range, would search out, 
with such high-angle fire, the earthen coast batteries, 
which would become mere death-traps to the detachments 
working the guns. Captain Stone himself fully recognises 
the tremendous value of high-angle fire. Hence we 
conceive that the importance of plenty of bomb proof 
cover, and of carefully shielded casemates, such as might 
be expected to exist in permanent works, must not be 
under-estimated. Even the feeble casemates which existed 
at Alexandria afforded considerable cover to the gunners, 
and it was in the open earthen emplacements where the 
heavy rifled guns were found in some instances turned 
topsy-turvey. The morale and steadiness of a whole 
fortfull of Egyptian gunners was entirely destroyed 
owing to the dismounting by a chance shot, of a heavy 
gun, which fell right over upon twenty men and crushed 
them. The programme of naval actions directed against 
the shore will in future, we think, be confined to a heavy 
bombardment of coast batteries at very long range, and 
at considerable angles of elevation. Under such circum- 
stances, it would be essential to provide as much bomb- 
proof cover as possible on shore for the troops necessarily 
kept in the vicinity to repel the attack of boats and 
cutting-out parties ; and, looking to the very remarkable 
results which were obtained with the 9:2in. steel wire- 
gun at Shoeburyness, when it was fired at an elevation 
of 45deg., and a range covered of 21,358 yards, or about 
twelve miles—the highest point of the trajectory being 
17,000ft., or equivalent to the height of Mont Blanc, 
with an angle of descent of 53 deg. 50 min., it 
appears desirable that efforts should be made to counter- 
act the distant bombardment of our coasts by means of 
weapons of this nature, employed with high-angle fire. 
The crying evil of our existing coast defences is the 
impossibility of obtaining even an ordinary range with 
our guns as at present mounted. Owing to faulty con- 
struction of carriages and portsills, they cannot be 
elevated beyond 7 deg. or 8 deg., and this would only 
command a range of about two miles. We entirely agree 
with Sir Andrew Clarke and Captain Stone that the ideal 
system of defence, viz., a few long-range guns in dis- 
persed emplacements, concealed by natural features, and 
in touch with position finders, should be carried out; 
but we would combine with it permanent works of 
trustworthy character, affording bomb-proof accommo- 
dation. 

This does not, however, affect the question of quick- 
firing coast batteries, the urgent necessity for which the 
lecturer has most conclusively proved. To resist an 
assault at comparatively short ranges they would be 
invaluable. Let us give his own words: “The low tier— 
of quick-firing guns—would be on equal terms as 
regards flatness of trajectory, but would have an immense 
advantage in rapidity of fire at critical moments, and also 
in the amount of cover which could be given them, for 
with comparatively light guns there would be no difficuity 
in muzzle-pivoting, and their port-holes could conse- 
quently be reduced to a minimum. The flanking batteries 
would bring a cross-fire to bear upon any gun boats 
advancing directly on the fortress, and would very 
quickly dispose of any torpedo boats before they had 
a chance of discharging their submarine projectiles.” 
Captain Stone considers the argument for quick-firing 
guns to protect mine-fields is of peculiar cogency, and he 
poiuts out the grave inconvenience which might result in 
an estuary or roadstead only being sealed by a system of 
submarine mines, however perfect, for it would seriously 
interfere with navigation to allow ships to get inside 
before sinking them, and the guns would dispose of them 
outside. 

We have already in the pages of THE ENGINEER dealt 
somewhat exhaustively with the question of quick-firing 
guns for land fronts, and the paper under consideration 
fully bears out the sagacity of our views. It is pointed 
out that during all the events of possible future siege 
operations, from the establishment of the “ First Artillery 
Position” to that of the third parallel, and the rush of 
the assaulting columns over the débris of the broken- 
down escarp, the perfection of modern siege equip- 
ment will place the besieged at a terrible disad- 
vantage unless provided with an armament of quick- 
firing guns. With these, however, the fire of the 
defenders can be so skilfully and rapidly concentrated 
upon parallel, sap, or assaulting column, that Captain 
Stone is of opinion that the prosecution of ordinary siege 
operations will be rendered impracticable. It must be 
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borne in mind that no travelling quick-firing gun carriage, 
either for guns of position or field artillery, has, as yet, 
been invented. Hence, in the besiegers’ train this feature 
would necessarily be omitted. The discussion that ensued 
upon the conclusion of the lecture was of the usual 
desultory nature. Lord Wolseley attacked a point, which 
was merely a side issue of the lecturer's, as to the réle to 
be assumed by the Navy in future warlike operations, and 
appeared to think that any additional sums voted by Parlia- 
ment should be appropriated for the Navy alone. Colonel 
Richardson considered that Devonport was so welldefended 
that he saw no room for improvement in it. As, however, 
not a single modern breech-loading gun is in position 
within its works, we do not agree with him. Sir 
Lothian Nicholson said that funds were not forthcoming. 
Seeing, however, that a set of barracks now in course of 
completion at Portsmouth will have cost £200,000, it is 
hard to realise that money is tight. 

The points of paramount importance in Captain Stone’s 
lecture were scarcely reached. In conclusion, we would 
recapitulate them, and vehemently urge them upon the 
considerations of the War Department and Parliament. 
Harbours, dockyards, and coaling stations to be completed 
forthwith, with a defensive armament of quick-firing guns. 
Coast defences and field sites to be selected and similarly 
protected, and existing permanent works to have a pro- 
portion of the same. The establishment of long-range 
weapons in dispersed emplacements, under concealed 
cover, is somewhat of a corollary to the problem, but it 
is a matter of vast import for the security of our ex 
coast towns. It seems almost incredible that, whilst 
every ship of our own or of any foreign navy is fitted 
with quick-firing guns of one kind or another, that no 
single battery of our coast or land defences has as yet been 
similarly treated. It is discreditable to our military 
authorities. We say it in sorrow, not in anger. 


THE BLACKWALL TUNNEL. 


Ir the lesser lights of the new County Council are to be 
as uselessly troublesome as some of those whose irrelevant 
and misinformed ravings caused so much loss of time of 
the officers of the old Boards, the ratepayer is not likely 
to get more work done than heretofore, or to pay less for 
what is done. The habits which some of these members 
have of riding hobbies, and finding mares’ nests, are very 
costly to the ratepayers. Learning by experience—pro- 
verbially a costly education—is in their case paid for out 
of the public purse ; and the cost is in some cases very 
great indeed. 

The perusal of a communication from Mr. Mark H. 
Judge recalls these facts. It relates to the Blackwall 
tunnel tenders which were not accepted by the Metro- 
politan Board of Works. Because neither of the tenders 
was accepted, Mr. Judge rushes into print apparently to 
show, that because the Blackwall tunnel is wanted, and 
has been some time under consideration, it should be at 
once let to one of the contractors who sent in tenders, 
whether those tenders be absurdly high or not. Amongst 
Mr. Judge’s reasons for accepting the lowest tender are : 
—“That too much time has already been lost in making 
preparations for the work which ought to have been in 
progress by the middle of last year, at the latest.” Mr. 
Judge’s experience in tunnel making under estuaries, 
perhaps, entitles him to speak of time wasted in pre- 
parations. “That not one reason has been publicly 
stated against the acceptance of the lowest tender ; 
that in all cases of public competition the lowest tender 
should be accepted, unless strong and definite reasons can 
be publicly given to the contrary ; that where tenders are 
rejected without any reason being given, an injustice is 
done to the firms tendering, which becomes a serious 
matter when the contracts are for such large works as 
that for the Blackwall tunnel; and that the lowest 
tender, £354,373, is not larger than might have been 
expected from the Parliamentary estimate certified for on 
December 23rd, 1886, by Sir Joseph Bazalgette and Mr. 
Goddard, viz., £1,368,200, of which £1,250,000 was for 
works, the remainder being for purchase of lands, &c.” 
Men accustomed to take part in irresponsible politics 
gradually attach importance to ill-judged remarks of an 
ill-informed public, and Mr. Judge says:—“ Now, there 
have been great complaints from the East End because 
of the decision of the Board to construct one subway 
only in the first instance, instead of constructing the 
three at the same time.” He, however, becomes 
magnanimous, and is gracious enough to remark that 
“the reason given by the Board, and I think a sound one, 
was, that owing to the exceptional nature of the work, 
the knowledge and experience gained in the construction 
of the first subway might materially reduce the cost of 
the other two.” It is especially kind of the erstwhile 
member of the Board of Works to admit that the reason 
is a sound one, for even the greatest engineers are not 
indifferent to signs of approval, and Sir Joseph 
Bazalgette and Mr. B. Baker may feel encouraged to 
persevere. “Bearing this in mind,” says Mr. Judge, “I 
submit that the amount of the lowest tender must be 
considered within the Parliamentary estimate.” Whether 
in this matter Mr. Judge holds a brief for the complainers 
of the East End or for any others interested in the 
acceptance of the lowest tender, or is only seeking infor- 
mation, is a matter of so little importance even in his 
own mind that he thinks “a rough calculation” good 
enough to prove the correctness of his contention. This 
rough calculation leads him to conclude that the one 
subway estimated for is “say a quarter of the whole” 
of the work for the three subways, the first 18ft. in dia- 
meter, and the others 23ft. Sir Joseph Bazalgette’s 
estimate for the whole work being £1,250,000, one-fourth 
of the whole is £312,500. The lowest tender was 
£42,013 more than the estimated one-fourth, but the 
roughness of the calculations and this small sum of 
£42,000 seem to balance each other sufficiently well in 
Mr. Judge’s mind to make him quite happy in the belief 
that his figures are good enougli to enable him to consti- 
tute himself a judge of the work and estimates of two of 
the most able and experienced engineers in the world, 


engaged upon what even they admit to be a task of con- 
siderable uncertainty and possible difficulty. One of the 
sources of annoyance seems to be that these engineers 
did not lay the whole of their figures and their reasons, 
based on long experience, before the amateurs of the 
Metropolitan Board of Works. This is, of course, annoy- 
ing, because a man who has built a villa must know 
something of bricks and mortar. These materials are 
the same whether in a tunnel or a house drain, and this 
knowledge—although a tunnel costing £250,000 is not 
quite the same thing as a villa costing as many pence— 
is apparently deemed sufficient to enable the builder of 
the latter to discuss tunnel estimates and plans. 

The real reason for the rejection of the lowest tender 
which Mr. Judge favours so much, is, of course, very 
simple, merely that its amount is £354,513, while the 
highest estimate of the engineers is £287,000, the dif- 
ference being about £67,500. Considering that the engi- 
neers’ estimate is made with a full comprehension of the 
possible difficulties connected with the work, a difference 
of over 23 per cent. between lowest tender and engineers’ 
estimate is perhaps enough to warrant the calling for new 
tenders, although it is said “there have been great com- 

laints from the East End” and from Mr. Judge. It may, 

owever, be further remarked that if the tender so much 
approved by the latter had been accepted, the cost of the 
whole of the work at the same rate would be about two 
millions sterling instead of a million and a-quarter. 

It is very well known by engineers that contractors 
will often at ordinary rates take great risks for a railway 
or similar company, and under a well-known engineer, 
when they would not think of taking the work except at 
specially high rates for a vestry or local board. This is 
simply because they know that the railway company and 
the engineers will see them through the affair in a proper 
spirit, whatever the difficulties and contingencies, while 
under the Board it would, or might, be difficult to ‘get 
assistance or fair play. This fact often enormously 
increases the cost of work done for local boards as com- 
pared with that for private companies. With the object 
of reducing the contractor’s’ possibly large additions to 
their tenders on the score of contingencies and charges in 
mode of procedure during the progress of the works, the 
Board of Works Committee decided to invite tenders upon 
a specification which in one paragraph was so altered as to 
leave it possible for the contractor to be paid for extra 
work involved in such changes. Mr. Judge again 
knows better than the engineer to the Board of 
Works or than its Works Committee, and wishes that 
any arrangement which the engineer may find it 
necessary to make with the contractor in consequence 
of such modifications should be subject to the approval of 
the County Council. Thus it would be iene, how- 
ever urgent and imperative the exigencies of the tunnel 
construction work under the Thames might make it, for 
the engineer to satisfy the contractor that the cost of a 
change in procedure, even though it might be to avoid 
destruction of the works, would be refunded him; and 
this forsooth because a board of amateurs want to tell 
their engineer whether his proposed change is necessary 
or not. The engineer would not be free to do that which 
would be the best thing in the interests of his employers 
—he must submit his proposal and explain his reasoning 
to a fussy and technically ignorant portion of a Board. 
The education of these men is, as already mentioned, very 
costly. In this particular case, if the engineering com- 
mittee had been guided by the clamour for the acceptance 
of the lowest tender for the construction of this first 
tunnel, a great many thousands of pounds would have 
been paid for the education of the clamourers, who 
probably before the completion of the work would have 
seen reason to wonder why they were listened to. Let us 
hope that wiser counsels will prevail with the County 
Council, even although one of its working-men members 
promises to devote himself to the arluous and valuable 
task of “seeing that those black-coated gentlemen are in 
their offices at proper time in the morning.” 


A METROPOLITAN HISTORY. 

A DOCUMENT, concerning which considerable interest 
has been excited, and which will serve as a valuable 
record of metropolitan progress, has been lately prepared, 
and is now in process of publication. The Metropolitan 
Board of Works, in view of its approaching supersession 
by the County Council of London, has written its own 
history, dating from the commencement of its career, and 
covering a period of thirty-three years. The preparation 
of the statement was confided to a committee, consistin 
of the chairman of the Board, Lord Magheramorne, an 
Messrs. Selway, Richardson, and Runtz, three prominent 
members. It was thought by some parties that high 
literary talent ought to ‘be invoked to do justice to the 
achievements of the Board, and that it might be advan- 
tageous to call in the assistance of some enterprising 
publisher. More moderate counsels, however, prevailed, 
and the aforesaid committee, with the aid of Mr. De la 
Hooke, the assistant clerk, by whom the report was put 
into shape, contented themselves with producing what 
has been properly styled a plain and concise narrative. 
It only sanded hee the facts to be put clearly, in order to 
present something worth reading. Since 1855 the change 
in the condition of London, whether from causes imme- 
diately due to the action of the Board or otherwise, has 
been enormous. The rateable value has received an 
addition of 175 per cent., and the a an addition 
of sixty-nine per cent. If we look back to the beginning 
of the century, the growth is indeed astounding. 
The population then was less than a million, and 
the rateable value under three millions and a-half, 
whereas the population now exceeds 4} millions, and the 
rateable value 31 millions. An examination of the figures 
shows that the rateable value per head of the population 
has been more than doubled since 1800, the amount at 
that date being £3 5s. per head, as compared with £7 2s, 
per head at > present time. ‘This affords a striking 
testimony to the growing wealth of London, and shows 





the substratum of all that material grandeur which later 











years have developed in the appearance of the metropolis, 
On the other hand, there is an apparently unfavourable 
feature in the circumstance that the population per house 
is greater now than it was at the beginning of the century, 
having risen from 7 to 7°8 per house. Even this may be 
met by the argument that houses are larger now than 
formerly, so that fewer houses are necessary to give proper 
accommodation toa given number of persons. The system 
of building in flats will affect the calculation, unless each 
domicile is reckoned asa house. This, however, has not 
been the case, the definition of a house for census purposes 
in England being such as to comprehend all the space 
within the external and party walls of a building. At 
this rate a block of kd lodging-houses will only be 
reckoned according to the party-wall divisions, quite irre- 
spective of the separate dwellings. Our huge hotels must 
also influence the reckoning, together with the tendency 
to carry up buildings a long distance skywards, of which 
Northumberland-avenue and other modern parts of the 
metropolis furnish striking examples. 

Reference is made in the record of the Metropolitan 
Board to the great decline in the rate of mortality in 
London since 1855, This is real and important, but not 
altogether peculiar, the kingdom at large furnishing some 
very encouraging facts of this nature. Still, it is very 
satisfactory that the large agglomeration of human beings 
making up the population of London should show an 
increased measure of vitality. In 1855, when the Metro- 
— Management Act was passed, the year’s mortality in 

ndon was at the rate of 24°3 per thousand. It is now 
below 20, representing a saving of 18,000 human lives per 
annum. Inthe Metropolis, as elsewhere, the reduction in 
the death-rate is doubtless to a large extent the fruit of 
improved sanitary measures, including better drainage, a 
purerand more plentiful watersupply, and greater vigilance 
on the part of the authoritiesin thesuppression of nuisances, 
How much still goes unremedied we fear to say, but 
the immense change for the better is undeniable. London 
has been benefited in various ways. Not only have the 
great intercepting sewers carried off the polluting matters 
which formerly made the Thames within the metropoli- 
tan boundary a pestiferous stream, but the mere covering 
of the reeking foreshores by means of the Victoria, 
Albert, and Chelsea embankments, has helped to make 
the air purer and fresher than it was before. Trees, 
shrubs, and flowers, garden-seats and drinking fountains, 
trimly-cut turf and winding paths, now diversify a scene 
where formerly all was ugliness and desolation. The 
broad pavement which fringes the river through so great 
a part of its length affords a pleasant promenade to mul- 
titudes who are unable to command the luxury of a 
suburban dwelling. Throughout London the wider 
thoroughfares, the more frequent occurrence of pleasant 
nooks where trees and flowers show that bricks and 
mortar have not a complete monopoly of the man-made 
town, all tend to promote the health and happiness of the 
— The Metropolis, according to the number of its 

ouses, is four times larger now than it was when the 
century commenced. But the conditions of life within 
its area are vastly improved, and we may venture to say 
that London was never in so healthy a state as it 
has been during the last few years. The chief sani- 
tary dangers by which it was beset have been reso- 
lutely encountered, and, although the conquest has 
not been complete, yet the enemy has been driven 
back and the duration of human life has been prolonged. 
If London had not been wealthy, or if the working staff 
of the Metropolitan Board had not been efficient, we 
might have seen much less satisfactory results. Had the 
contracts for great public works been vitiated by corrup- 
tion, or had there been bungling in the yey | out of 
large and complicated plans, the story to be told would 
have been very different from what it is. The chief 
defect alleged against the Metropolitan Board is that by 
persistently discharging raw sewage into the Thames 
at Barking and Crossness during a long series of years it 
has created and perpetuated a grievous nuisance. The 
answer is now given that a remedy will soon be applied. 
Still there is contention, for while the engineer knows how 
to build his culverts and reservoirs, there never seems to 
be any sure conclusion as to the best mode of purifying 
the sewage. The County Council will find itself in the 
possession of enormous engineering works, not yet com- 
plete, which have been in course of construction at the 
outfalls for the purpose of purifying the sewage at those 
points. The new authority will even find a ship or two 
provided for carrying the sewage sludge to sea. The 
Council will have to decide on the respective merits of a 
chemical process for precipitating the suspended con- 
stituents of sewage, and one in which the chemical action 
is set up by means of electricity. It will be a new 
thing under the sun to see a dynamo transforming the 
London sewage into a harmless effluent. We hope the 
entire body—chairman, aldermen and councillors—will 
understand the subject, or at least be sufficiently en- 
lightened to adopt the best advice that comes before them. 

A sum of six millions sterling has been expended in 
diverting the sewage from the Thames in London, in 
re-constructing the old main sewers, and in forming 
additional sewers to carry off the storm waters. This is 
a large bill, but it has been money well spent; the work 
done has been well done, and readily lends itself to any 
further scheme in the same direction, whether of purifica- 
tion at the present outfalls, or carrying the sewage further 
down the stream to Canvey Island or elsewhere. But the 
County Council must needs be careful on the score of 
expenditure. The Coal Duty expires this year, unless 
renewed; if that source of revenue fails, the rates will 
travel upwards after a fashion that will be as likely as 
anything else to make the new administrators unpopular. 
The County Council may be a large body, and may look 
very imposing, but its power will depend on the purse. 
Some portion of the Imperial taxation will pass into its 
hands; but the extra outgoings, and the loss of the Coal 
Duty, will pull the other way. It will be interesting to 
know the precise financial position of the London Council. 
Looking back on the history of the Metropolitan Board, 
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we see a comparatively small body—less than half the 
number assigned to the Council—expending its funds with 
a considerable amount of caution, and showing a tendency | 
to parsimony rather than to extravagance. As an 
example we may cite the measures taken to check the 
overflow of the Thames. The expenditure of above a 
million and a-half sterling in giving effect to the Artisans’ 
and Labourers’ Dwellings Improvement Acts was by no 
means a Willing saerifive on the part of the Board. Yet 
the clearance of a score of unhealthy areas, comprising 
altogether nearly sixty acres, and the comfortable housing 
of more than 38,000 people, must have aided in bringing 
down the death-rate. Onnew streets and street improve- 
ments the Board has expended nearly seven millions and 
a-half. Buying up ten toll bridges absorbed something 
like £1,400,000. The old wooden bridge at Putney has 
been superseded by a new and handsome stone structure 
costing a quarter ofa million. A new bridge at Battersea 
is approaching completion. A tripartite tunnel is to be 
constructed under the Thames at Blackwall, Parlia- 
mentary power having been obtained for the purpose, on 
an estimate exceeding a million and a-half, including the 
approaches. Of parks, gardens, and open spaces, the 
Board now has 2600 acres under its care, and the list is 
being extended. 

One enormous benefit which the Metropolitan Board 
has conferred on London consists in the organisation of 
the Fire Brigade. The larger conflagrations so con- 
spicuous when the Board first undertook this duty have 
been marvellously diminished, as represented by the 
reduction of serious fires from an average of 17 per cent. 
in the first five years, to 7 per cent. in the last five. In 
the supervision of the gas supply, the Board has rendered 
valuable service to the consumers, besides influencing the 
course of legislation with respect: to the companies. In 
the matter of the water supply, it has accomplished little, 
but it has attempted much. Though not an agricultural 
body, the authority at Spring-gardens has checked the 
inroads of cattle disease in the metropolis, being the 
authority for the purpose. Its administration of the 
Explosives Act has been particularly effective, and has 
been highly commended by the inspectors at the 
Home-office. Much the same may be said concern- 
ing the traffic in petroleum. The Building Acts have 
laid a large amount of work on the Board, the cases 
to be dealt with averaging nearly a thousand a year. 
The duties of the Board have been multiplied as years 
have passed on, though the virtual conetaitin of the 
main drainage and the finishing of the Thames Embank- 
ments must have been felt as a relief. The regular work 
of the Board has required more than a committee per 
diem, and above fifty general meetings perannum. After 
all, it seems a hard lot to encounter a species of universal 
abuse because some two or three officials have gone wrong 
and two members of the Board have forgotten what was 
due to themselves and their colleagues. The Royal Com- 
missioners who investigated this painful matter have 
declared in their report that “against the vast majority 
of the members of the Board not even a suspicion of 
corruption or misconduct has been breathed.” ‘“ We 
believe,” the Commissioners say, “ that many members of 
the Board have cheerfully given for the public good much 
valuable time, and have rendered most important public 
service.” This is nearly the only commendation the 
Board seems likely to receive. It leaves behind a lasting 
memento of its services in the public works it has carried 
out, and which have changed the general aspect of the 
metropolis, Never was better work done for London, 
and it is certainly a singular sequel that men who have 
rendered “most important public service,” and against 
whom there is no suspicion of wrongdoing, should be 
made to feel that they are included in a general vote of 
censure, 





THE RAILWAY AND CANAL TRAFFIC ACT, 


THE period for the deposit of the revised classification and 
statement of maximum tolls is now close at hand; but it is to 
be feared that the public are forming far too high an expectation 
of the results of the change that may result. It may illustrate 
this if we give actual figures from the report of the North-Eastern 
Railway, which is just issued. That company has a revenue of 
£3,358,192. If we lessen the number of figures we may perhaps 
better grasp them. Put into smaller figures, but retaining the 
proportion, let us take it that £3358 represents the income for 
the great railway of the north-east of England. Out of that 
sum, £835 is received from passengers, or roughly put, one 
fourth of the total; add to that a further sum from parcels, 
season tickets, mails, &c., which make up a total of £1044, or 
not much short of a third. This is not interfered with by the 
Act. Again, mineral traffic forms another third ; and the only 
complaints of note as to this were from a very influential depu- 
tation who feared that the present rates and arrangement of 
rates would be interfered with; so that with this spirit prevail- 
ing, it is scarcely to be expected that there will be much altera- 
tion in these two branches of traffic. The live stock traffic is the 
one concerning which the complaints of the preference of foreign 
stock have been the largest, and in which it is to be expected 
that there will be changes. But this class of traffic is repre- 
sented by the very small proportion of £48, and this of course 
includes both the imported and the home traffic in live stock, 
so that any change that was made would have only a very 
slight effect on the total revenue. As to the merchandise 
traffic, there have been partial and sectional complaints, but 
they cannot be applied to the total of that traffic as a whole. 
The miscellaneous revenue is from rents, transfers, &c., and will 
not be touched, and therefore it is to be believed that the 
general effects will be small. They will not be immediate 
either. The schedules and tables are to be sent to the Board of 
Trade, and the latter must announce where they are to be seen, 
and allow some weeks for complaints to be made. After that 
will come the testing point; and if the Board of Trade and the 
companies can agree as to the changes, there will be little doubt 
that the new rates may become law during the present year ; 
but if they cannot agree the battle will probably be rerfewed in 
Parliament, and just as the Board of Trade were opposed bitterly 
in legislative proposals by the shipowners, so they will be 
opposed by railway shareholders. Thus, in case of difference of 
opinion, there may be a long period of debate and discussion 





before agreement is come to, But in the meantime one result 


follows—the “ preferential” rates that prevailed will be removed, 
either by the levelling up of the rates on foreign goods, or the 
levelling down of those on British, or both. It will be well, 
however, if freighters moderate their expectations of benefit 
from the Act, 

THE DUPERRE GUN ACCIDEN'T. 

WE publish this week a translation of an article in Le Génic 
Civil on the gun which burst on board the Admiral Duperré last 
December. The subject is of such public interest that we think 
we do well to give it in full, but in doing so we would call 
attention to its shortcomings. First, it is by no means trust- 
worthy in all its information, and the description of manufac- 
turing features is very imperfect and superficial. The writer is 
correct in saying that, like our neighbours, we in England have 
had our explosive accidents, but he is by no means correct in 
saying that an English gun made by Krupp burst in 1867. We 
possessed no such gun in the service. So again it is incorrect 
to say that England supplied to Italy a gun weighing 150 tons, 
the largest nature of gun made for Italy in England being the 
105-ton gun obtained from Elswick ; and to expect us to believe 
that a 100-ton cast iron gun hooped with steel with safety gave 
as high ballistic results as one built up of steel cylinders of 105, 
to say nothing of 150 tons, is expecting us to possess a very 
large stock of credulity. The writer’s object is to apologise for 
the behaviour of the Duperré gun ; which, as he states, is one of 
the first made wholly of steel. He prefers cast iron hooped with 
steel. It was fired with a charge of 303 lb. habitually, which 
gave a velocity to the projectile of 1725ft. The accident 
appears to be the old story over again. In the tables of ord- 
nance the 1875 pattern or model is shown with a charge of 
117 kg. (257°9 lb.), and a projectile of 925°9 lb., having a 
muzzle velocity of 1595ft., and total energy of 16,320 foot-tons, 
or 343 foot-tons per ton of gun. This is, no doubt, rather less 
than is obtained from steel or wrought iron guns of the same 
date—our own 100 and 80-ton guns of 1875 have respectively 
327'1 and 369°1 foot-tons per ton of gun—but it is a great result 
to obtain from a cast iron hooped gun. Nevertheless, the 
introduction of slow-burning powder has been used to endea- 
vour to get increased results with the larger charges, and the 
projectile was discharged with its 1725ft. muzzle velocity with 
success, until it behaved in some slightly abnormal way, and the 
breech was blown out by the irregular behaviour of the enor- 
mous force called into play. It appears that our own 6in. 
breech-loading guns on board the Imperieuse have been behaving 
badly, and blowing their locks out at Hong Kong. This is an 
insignificant casualty in itself, and easily rectified, but it means 
that we need care in the issue of our new guns of this class, 


THE WAGES QUESTION IN THE IRON TRADE, 


Sir THomas Martineau, the Wages Board Arbitrator in 
Staffordshire, and the Conciliation Board itself in the North of 
England, have conceded to the ironworkers in those two dis- 
tricts an advance of 24 per cent. in wages. It is, perhaps, 
scarcely possible that this advance can take place without a 
certain injury to the affected industry. There are abundant 
indications that the cost of production in iron manufacture 
has already grown at least in equal ratio with the improvement 
in demand, and there are many who look upon further increases 
of selling prices for the present as simply checks to the develop- 
ment of trade. In the increase which has been declared in the 
North and in the Midlands, however, there are features that go 
far to compensate for the addition which it involves to the cost 
of production, In the case of both awards the new scale of 
wages is made binding upon the trade for a period of six 
months. This provision will introduce an element of certainty 
into ironmasters’ calculations for the execution of contracts 
during that period, which will be a considerable stimulant to 
trade. In the North of England, too, the concession is coupled 
with the condition that the men shall co-operate with the 
masters in the establishment of a sliding-scale. In the Mid- 
lands arrangements with the same purpose are already far 
advanced. Shortly, therefore, we may expect to see the iron 
manufacture in two of the principal districts of the kingdom 
entirely freed from the serious injury which arises from the 
haphazard agitation and settlement of wages claims, The 
introduction of such labour conditions will supplement the 
present activity in engineering enterprise in Asia and South 
America as a means of continuing the British iron trade in its 
present state of active demand and improved prices. 


COAST RAILWAYS FOR THE MADRAS PRESIDENCY. 


Sir GUILFORD MOoLEsworTH is, we understand, at present 
engaged on a survey of the eastern coast line of the Madras 
Presidency to which a peculiar character is attached. Hitherto 
the whole railway system of India has been applied to effecting 
communication between its shipping ports and the inland dis- 
tricts. Now those ports are comparatively few in number 
when consideration is given to the great extent of the shores of 
this particular Presidency. There is not, in fact, a good port of 
entry on the eastern coast of India between Madras and 
Diamond Harbour; and, as the consequence, there is a very 
great number of important towns situated on the seaboard 
which are now without the facilities of railway communication. 
Lines, therefore, which may give such towns ready access to the 
railways by which inland traffic is now carried on, must be a 
great desideratum. Whether there exists, or can be stimulated, 
a traffic which should make such lines remunerative, appears to 
us to be somewhat doubtful, and on this point we shall await with 
interest Sir G. Molesworth’s report. But apart from its com- 
mercial and social aspects, it would seem that military considera- 
tions cannot be without weight in this matter. At present it may 
be said that the coasts of India are without protection, and an 
enemy, if favoured by calm weather, might land troops un- 
checked by any force it would now be possible to accumulate in 
any strength at an almost unlimited number of points. The 
task entrusted to Sir G. Molesworth is doubtless undertaken 
largely with the object of rendering accessible for military 
operations localities which are now wholly without defence. 
That task is being shared in by Colonel Smith, who will pro- 
bably direct its performance on the basis of military exigencies. 


DEATH OF GENERAL KALAKOUTSKY. 


WE regret to have to announce the death of Major-General 
Kalakoutsky, late of the Russian Imperial Artillery, on the 29th 
of January, of heart disease. Our readers will remember the 
series of articles which recently appeared in these pages, on 
the internal stresses in materials used in the construction of 
artillery. Those articles were the result of sixteen years’ 
patient and laborious study and experiment, and form a 
valuable contribution to our knowledge of the internal con- 
dition of steel and cast iron when worked into the forms 
required for the construction of guns, General Kalakoutsky 
died in the prime of life, and before he had an opportunity of 
demonstrating the practical advantages which were to flow from 
his labours, 
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Handbook of Modern Chemistry, Inorganic and Organic ; for the 
Use of Students. By CHARLES Meymotr Tipy, M.B., Pro- 
fessor of Chemistry at the London Hospital. Second edition, 
revised and enlarged. London: Smith, Elder, and Co. 1887. 

ConTAINING, with appended tables and index, nearly 900 

pages, large octavo, this is a very complete treatise. It 

resembles very closely in printing and appearance the 

first edition, which it exceeds, however, by about 100 

pages. The additions are numerous in almost every sec- 

tion, and incorporate the advances which have been made 
since the date of that work—1878. 

A book which has been in the hands of teachers ten 
years is doubtless well known, still it may not be super- 
fluous to give briefly a statement of its arrangement. 

The subject of chemical physics is not entered upon, 
which very materially lessens the bulk of the work in 
comparison with Miller’s and other text-books. There are 
three preliminary chapters, of which the first treats of 
affinity, the second and most interesting is devoted to the 
elements and chemical philosophy, and the third, very 
brief, to crystallography. The non-metals are discussed 
in rather peculiar order. Beginning with oxygen, the 
book proceeds with the halogens, nitrogen, phosphorus, 
sulphur, selenium and tellurium, carbon, boron and sili- 
con, and finally, hydrogen. The metals are discussed in 
a customary order, and call for no remark. The special 
chemistry of organic compounds begins with a chapter on 
cyanogen and its compounds, which are thus very properly 
isolated. Then follow chapters on the hydrocarbon series, 
the alcohols, the organic acids, ethers, metallo-organic 
compounds, &. The chapter on the vegetable alkaloids 
opens with a discussion on ammonia and its substitution 
compounds, embodying the latest researches, and afford- 
ing a classification in which the great majority of the 
alkaloids, so important chemically and physiologically, 
find a place. Indeed there remain very few derivatives 
of either animal or vegetable kingdoms unclassed. We 
do not find mention of the new body saccharine, nor of 
artificial quinine, which was stated to have been prepared 
some time ago in Berlin. 

The author has discarded in this edition the use of the 
constitutional formule of Dr. Frankland in the section on 
inorganic bodies. These have not, it must be admitted, 
realised the hopes of their originator, and are more cum- 
brous thanthe olderequations. He, however, fullyadheres 
to, and gives in detail, diagrams of the constitution of 
substitution compounds in organic chemistry, localising 
the inter-attachments of the various elements and com- 
pound radicals. However untrue these diagrams may be 
to nature, they form a quite satisfactory working hypo- 
thesis, explaining differences in properties of isomers, 
and enabling the chemist to predict their numbers and 
characters. It may be a desire for compression which, in 
the chapter on “Chemical Philosophy,” has caused such a 
scant discussion of the periodic law of the elements. 
Looked at from any point of view, the periodic law is the 
most important chemical generalisation since Dalton’s 
atomic theory, and we think it behoves every modern 
author on chemistry to bring it prominently before his 
readers. It is here dismissed in three pages, and not again 
referred to. The arrangement of the elements therein is 
set at naught in their order of discussion in the®body of 
the work, and the notice of it ends ina very damaging 
statement which would tend to make the. student 
regard it as an ephemeral hypothesis. Now, while we 
would not blame an author for giving prominence to an 
awkward fact inconsistent with a theory, we think he 
should have pointed out that it is isolated in its incon- 
sistency, amid a vast array of facts in support; and it is 
worthy of remark that only in this place does he give the 
atomic weight of Beryllium as 13°6. In the article on 
this element in the body of the work, he gives the atomic 
weight as 9, treats the metal as a dyad in strict con- 
formity with the periodic law, and points to no difficulty 
any where arising from its being so treated. In truth, it 
is well known that the experiments of Nilson and 
Patterson, on which the atomic weight 13°6 is based, 
were conducted on an impure Beryllium, containing both 
iron and silicon, differing in both specific gravity and 
crystalline form from the pure metal. Further, the 
question has been examined by Professor Reynolds, of 
Dublin, who has found, by many careful experiments on 
the specific heat, the true atomic weight to be 9:2, which 
is amply confirmatory of Mendeleef’s law. We observe, 
too, that the author, no doubt by oversight, has given the 
specific heat of this element as ‘408, which is inconsistent 
with an atomic weight of 9, We think also in this 
connection that the alphabetical list of elements might 
very well be superseded by a list in order of atomic 
weights. Prout’s law—-that these weights are simple mul- 
tiples of that of hydrogen—even if inexact, is a great aid to 
memory and comfort to the student, and such list would 
form a fitting opening to a treatise on a science which has 
attained such an advanced stage as chemistry. We think 
the chapter on afiinity might be postponed to that on 
chemical philosophy. It is somewhat incomprehensible 
and useless to the beginner, and the pages, rather 
numerous, devoted to the circumstances influencing 
affinity, with reminders of exploded mistakes of 
former generations of chemists, have an old-fashioned 
flavour which gives a bad impression of the work. 
It might well be shortened and amended. We have 
to notice one or two other points in the interest 
of the student. Three compounds, viz., NH,Cl, P.O;, 
and N, H,C O,, are given as exceptions to the law of the 
molecular volumes of vapours. ‘This is followed by the 
explanation that these bodies are partially dissociated at 
the temperature of volatilisation. If this indeed be so, 
we fail to see why they are regarded as exceptional, inas- 
much as the experiment cannot be carried out, and we 
think the whole paragraph might with propriety have 
been removed. We miss in this connection refer- 
ence to those interesting experiments of Vant Hoff, 
wherein he points out a method, by means of dilute solu- 
tions, of determining the repulsive pressure of the particles 
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of non-volatile solids when freed from cohesion, and that 
in all the compounds tested by him and others the pres- 
sure pointed to a molecular volume strictly in conformity 
with the law at the temperature of the experiment. We 
observe in the opening chapter that elasticity is defined 
as absence of cohesion, and vice versd, and that heat is 
stated to cause the union of oxygen and hydrogen by 
overcoming their elasticity. We think the physicist will 
demur to both these statements. However, these are all 
minor points, and detract but in a small degree from 
what is a truly admirable text-book. 


Street’s Indian and Colonial Mercantile Directory for 1888-9. 

Twelfth Issue. London: Street and Co. and Street Brothers. 
Tuis directory has now grown to about double its size of 
very few years ago, and the growth of size has been almost 
wholly a consequence of increase in the statistical, geo- 
graphical, and mercantile information given relating to 
India and the Colonies, the Colonies including those 
colonies of British and European mercantile residents in 
countries not under British rule, as, for instance, China 
and Japan, South America, &c. The number of towns of 
which directory and gazetteer information is given has 
again been largely increased. The compilers take great 
pains in making the lists of merchants, traders, and pro- 
fessional men as trustworthy as possible, and the arrange- 
ment of the information which is presented is such as to 
make reference easy. The maps are clear and well printed, 
but in the case of those which have to be folded both 
ways, a little more paper for the binding-in edge would 
make it unnecessary to fold them in so close, and thus 
much easier to unfold without tearing. The value of a 
‘lirectory of this kind to British manufacturers and 
merchants must be very high, and its evident success is a 
proof of this. 
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THE VERSE DAM—VALLEY DAM FOR WEST- 
PHALIAN SAUERLAND. 





It is proposed to constructa dam in Westphalia on a tribu- 
tary of the Lehne, the Verse, which rises in the Ebben Moun- 
tains and joins the Lehne at Werdohl, and an account of the 
project was given in a recent number of Glaser's Annalen fiir 
Gewerbe und Bauwesen. We gave last week a double-page illus- 
tration of the dam. It was determined to restrict the 
capacity of the basin to 50 per cent. of the rainfall in the 
watershed, or 2,000,000 cubic metres, the collecting ground of 
the Verse being 400 ha. for that place, and the annual rainfall 
1m. From measurements and calculations made 24 m. was 
found to be the most advantageous height for the dam. 

At the level of the valley the dam would be only 50 m. long, 
but at the top—ie., an elevation of 51°0 m.—it would assume a 
length of 200 m., and could be built directly on solid rock, which is 
covered only a few metres by less solid layers. The water-mark 
in the basin at usual water levelsis estimated at 51 m. At this 
elevation the crest of the overflow weir will be placed, the 
height of which will be 53 m.; it will shut off the discharging 
sluices in the direction of the basin, the high-water level in 
which will be 52 m.—Figs. 2—6 on the two-page engraving 
published last week. As will appear from the following calcu- 


lations of stability, the greatest thickness of the dam should 
be 20°75 m, 





In making these calculations the following has been assumed : 
—(1) Weight of water per cubic metre y = 1000 kg. (2) | 
Weight of masonry per cubic metre—quarry stones and terrace | 
mortar—y, = 240 kg. (3) Admissible pressure of masonry per | 
square metre d = 80,000 kg. Further, from local investiga- 
tions: (4) A pressure of d, = 60,000 kg. per square metre may | 
be conceded to the ground. 

To calculate the greatest height of the dam the following | 


Fig 7. 
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additional circumstances should be kept in view :— 

According to Intze—Deutsche Bauzeitung, 1875—the requi- 
site breadth x«—Figs. 1 and 2—of the level of the valley is ob- 
tained from the formu!a— 


oxy i = wet 
e=h 3 dq t d . . 4 i) ] 
ate ' Rn: * Rien 


As hk = 280m. x = 19°60 m. 

The slope of the inside surface of the dam depends on the | 
angle which the pressure resultants line makes with the line of | 
gravity. This must not be too great. 
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MAP OF THE VERSE WATER SHED AND DAM 


In the present instance it should attain, according to the 
above authority, = = 2 x 28 — 24 x 19°60 = &96 m. 

If the measure = be retained for the slope of the inside surface, 
only a slight deviation follows in the calculation on Hiiselar’s 
method. That the base of the dam may be bisected well within 
the base by the stability line, when the basin is full, the follow- 
ing formula is needed fur the breadth z, retaining the results 
arrived at above :— 


e+e 2y 


“% ) a= ¥ (24+h2). 
CAT " 
From which it follows that 2 = 19°83 m. 


The pressure d, A, arising in the masonry of the outer toe 
of the base when the basin is full, is obtained from the following | 
formula :— 


G 6e 
da=—(1+°°) 
wherein q = 4=* eRe eKD 





2 2 
roundly, 791,700 kg. 
Further, e, the distance of the focus of the pressure result- 
ants through the base from the centre of the latter—obtained | 
graphically = 3°25 m., and x = 19°83 m.; consequently 
d, A = 79,050 kg. per square metre. | 


For the lowest courses only 60,000 kg. per square metre is | 
permissible ; consequently the batter on the inside begins below 
the water surface at a height of h,. This elevation is obtained | 
by the formula :— 


A= -—- = = 
n(1- =) 





60,000 s 
P= —— “—¢-9g , = in round numbers, 46°0 m., 
2400(1 ~ 19°83 
The same result is obtained if the sary enlarg t t, be | 
calculated. 
The formula 
G G,\?, 4G Gy ek 
er po Pied | We G, 4192-491 *) | 
Seed (i 2) Jz +3)'+ 7 al eal | 
in which z = 19°83 m., z = 8°96 m. | 
G, = weight of wall = Y1~ zt = 666,288 kg,, 


gives t, a negative value, consequently 
extension of the base on the inner side, 


there is no need for an 





The extension ¢,, which is required for the outer side of 

the base, is found from the following equation:— _ 
G Gy. G 3 
—- ~ - 
(«+ a)* J (=* x) + di (x + 6 e) 
G = 791,700 kg. 
d, = 60,000 « = 19°83 m. 
e = 3°25 m. and ft, = 1°85 m. 

Consequently the breadth of the base, for the greatest height 
of the dam, 19°83 + 0°85 = 20°68, or in round numbers, 
20°75 m. Owing to the undulation of the water the crest 
of the dam is situated 1°5 m. above the high-water surface, 
The thickness of the dam should be 3°5 m. at an elevation 
of 25 m., is fixed at 4 m. to admit of a path being laid along 
it—Fig. 6. The enlargement thus necessitated on the apex of 
the triangle is effected from the inner side because the displace- 
ment of the centre of gravity of the dam which this involves, as 
well as of the point of incidence of the pressure resultants 
in a direction inwards, and an economy of width is thus 
achieved. It remains to be seen whether in the case of section 
No. 5, with its elevation of 20 m., the pressure of 60,000 kg, 
admissible for the base is nut exceeded. Intze’s equation given 
above demonstrates 

3400 


a 5000 3400 2 
r= 20 aaa bald + — ~ 9400 + (Sen 000) =13'8m. 


whereas the section at the base has a breadth of 14°16 m. 


Although the shape of the dam has been so determined in the 
above, that the angle formed by the direction of the pressure 
resultants with the line of gravity, cannot exceed a fixed measure 
(t g angle of friction = 0°5), it is necessary to ascertain how 
great the security from slips may be, in the case, for instance, 
of the joint at offset 24 on section No. 9. 

According to the quantity calculations, the surface of section 
9, without foundation = 311'44 square metres, and the weight 
of the masonry 311°44 x 2400 = 747,456kg. Add to this the 
weight of the storage water on the inner slope : 


= (#18 x 10°04 + mis re) 1000 = 10,630 kg. 


Therefore the total resistance to slips is 
758,086 kg. The vertical water pressure is 
4 x 28° x 1000 = 392,000 kg. 
758,086 _ 
392,000 
1:93, which must be admitted to be very high. 
The shape and depth of the foundations 
have been determined by examination of 
the soil. Besides the discharging arrange- 
ments already referred to, there are two 
outlets of cast iron pipe, passing through 
the base of the dam. The eastern pipe ser- 
vice, designed for ordinary work, is situated 
2 m. higher than the western, which only 
serves as a reserve and as ground outlet, 
Both services have a diameter of d=0°5 m, 
and branch off towards the valley into two 
arms, which are both provided with sluice 
valves and gradually increase in diameter, 
and terminate with a diameter of 1°0 m. 
in the Verse. The quantity of water which 
the higher pipe service can carry off when 
the basin is half full is roundly 1°9 cubic 
metres per second. The discharging arrange- 
ment consists of an overflow weir on the east 
side of thedam 5 m. broad, which i: connected 
with a series of cascades—Figs. 7—11. Ata 
depth of 0:5 m. of the overflow water, over 
the crest of the weir, the quantity of water Q 
flowing out of the basin per second would 
amount to— 
Q = 057 x 5 
metres. 
Bearing in mind that the collecting ground 
60 x 60 x 63 _ pp. 
- — — v7 VI 
400 
mm. only can be discharged by means of out- 
lets in the course of anhour. If, therefore, an 


t=- 
Then 


Hl 


Consequently the margin of safety is 


x 05 ¥ 19,616 = 83 cubic 


is 400 ha., a rainfall of 


SITE, 


, exceptionally large addition of water takes place in the basin in 


consequence of any unexpected flow, a stronger discharge 
results, so that the breadth of 5°0 m. of the overflow is sufficient 
even for such cases. : 

For the conveyance of building materials to the site a road is 
indispensable. ‘The estimated expenses would amount to :— 
For the dam, 350,000M.; for the road,30,000M.; total,380,000M. 

The financial prospects of the undertaking are estimated as 
follows :—The raising of a loan of 380,000 M. at 5 per cent., to 
be redeemed in fifty years, would involve an expenditure of 
19,000 M., and with 5000 M. annual cost of maintenance, &c., 
this would amount to 24,000 M. On the other hand, the loss 
incurred through droughts in the Verse Valley works amounts : 
—Working by day, annually, 50,000 M.; working day and night, 
annually, 100,000 M., so that even in unfavourable circum- 
stances there is a profit of 26,000 M., and there might even be 
one of 76,000 M. 








Naval ENGINEER APPOINTMENTS.—The following appointment 
has been made at the Admiralty :—William Butler, chief officer, 
to the Hercules, for Portloe, both to date January 31st. 

ENGINEERING Society, Kina’s CoLLecE, LonDoN.—At a general 
meeting of this Society held on Tuesday, January 29th, Mr. 
Schwartz gave his presidential address, choosing ‘‘ Mine Ventila- 


| tion” for his subject. The author first dealt with the flow of air 


through shafts, and described the various methods of conducting 
air from the pit bottom to the forehead of the mine in mines of 
moderate extent, He next went on to describe the circulation of 
air in large mines by means of bearing doors, and explained the 
formation of the double headways course, and the use of brattices. 
After describing the various methods of coursing the air, he dealt 
with the rarefaction of the air of the upcast shaft by means of 
furnaces or exhausting cylinders, and concluded with a detailed 
description of some of the ventilating machinery now used. 


LEEDS ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTSMEN. 


|—A monthly meeting was held at the Wheat Sheaf Hotel on 
| Thursday evening, January 31st, Mr. J. C. Moorhouse, the presi- 


dent, in the chair. Mr. Herbert E. Chattock read a paper on 
“Machinery used in Modern Flour Mills.” After briefly sketching 
the history of flour milling, Mr. Chattock called attention to the 
various methods of preparing wheat before grinding, and also to 
the machinery roo 5 in the process of cleaning. He also described 
various types of mills, including a specially constructed belt roller 
mill, which he considered had many points of advantage. The 
paper was illustrated by diagrams, and several samples of mill 
products were exhibited, including flour ground in an old Roman 

uern. A discussion followed in which Messrs. Wallis, Moorhouse, 
| nel Towler, Atkinson, Tempest, Brayshaw, and Elsworth took 
part. A yote of thanks to Mr. Chattock terminated the pro- 
ceedings, 
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THE KENSINGTON CENTRAL ELECTRIC LIGHT- 
ING STATION OF THE HOUSE.TO-HOUSE 
ELECTRIC LIGHT SUPPLY COMPANY. 


On Thursday, the 24th ult., the chairman and directors of the 
House-to-House Electric Light Supply Company invited their 
friends to inspect their central station at Kensington, and after- 
wards entertained them at a dinner at Bailey's Hotel. The 
toasts usual on such occasions were proposed and responded to 
by the chairman—Mr. Deeton—Sir John Puleston, Professor 
George Forbes, Mr. Preece, Mr. Hammond, and Col. FitzGeorge. 

The company proposes supplying, by means of the converter- 
system, the district bounded by the Cromwell-road, Grove-place, 
William-road, and the Metropolitan District Railway, and for 
this purpose has acquired a piece of land with a frontage of 


are of sufficient size for the twelve engines and boilers when 

erected. The present shaft, however, is only large enough for a 
| battery of six boilers. A party wall separates the boilers from 

the engines and dynamo machines. A travelling 10-ton crane 
will run from end to end of the engine room, but this is not yet 
in place. 

The engines, see p. 118, are horizontal coupled compound, built 
by Messrs. John Fowler and Co., capable of indicating 200-H.P., 
so that already 600-H.P. is available. The chief dimensions 
of these engines are:—High-pressure cylinder, 15in. diameter ; 
low-pressure cylinder, 25in. diameter; stroke, 30in. Both 
cylinders are steam jacketted, the low-pressure jacket being 
supplied with steam from the intermediate receiver. Hartnell’s 
latest form of governor is used, driven from the shaft by four 
cotton ropes, and acts direct on both high and low-pressure 









































2 LONDON & WESTMINSTER CEMETERY 

~ \\ SQ \\\ \ TT 

? \ MX \ ANAK \ 

= . \ WK \\ \ \\ \\ \\ \\ 
= OW \ \ SAN \ \ \ 
= BOILER H 

o \\ -+ on \\\ 
» \ \ oO = VS \ 
°o S \ ByO}r jt $3 \\ \ 
> AS 

ite WO WN 
=a 








WEST BROMPTON S" 


TRAMWAY LAID WALLS BUILT 


PLATFORM 


OTHERWISE BARE. GROUND 


The portuon Hatched hae been erected 


Fig. 1 shows the general appearance of the Lowrie-Hall auto- 
matic regulator. Two triangular pieces of lead L dip into an 
acid solution, and are raised and lowered by means of chains 
passing over two pulleys P, so that the resistance between the 
plates can be varied over a very wide range. The pulleys are 
turned by a string attached to the core of a sucking magnet M, 
which moves in glycerine to damp its action. From end to end 
of a brass cylinder C are stretched two fine wires, and from 
the centres of these are hung, inside the box B, two contact 
levers. The core of the magnet is surrounded by two coils 
placed one above the other, and moves upwards or down- 
wards, according as current passes through the upyer or 
lower coil. The action of the regulator can best be seen by 
means of the diagram, Fig. 2, At D is the series-wound 
exciter, supplying current to the revolving fields of the alter- 
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GROUND PLAN OF PREMISES OF HOUSE-TO-HOUSE ELECTRIC SUPPLY COMPANY, KENSINGTON. 


about 60ft. on the Richmond-road, stretching back between the 
West Brompton station and the London and Westminster 
Cemetery, a distance of 470ft. On this site the company intends 
to erect ultimately twelve independent sets of generating plant, 
each capable of supplying current to 4000 eight-candle power in- 
candescent lamps. It is estimated that this will represent some 
100,000 lamps installed in about 2000 houses. Of the twelve 
sets three are now in place, and light will be supplied to the 
public in about a month’s time or under, when a portion of the 
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system of underground mains will be laid. The buildings facing 
the Richmond-road—see plan—now in course of construction, 
will be used for the general offices and show-rooms. Behind 
these are the stores and engineers’ shops, for when once the 
heavy plant has been erected all repairs and extension work will 
be done by the station staff. A flat iron tramway, paved with 
granite, runs from an archway at the entrance past a piece of 
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“The Encincer : 
Fig. 4—LOWRIE AND HALL’S CONVERTER. 


unoccupied ground through the boiler house into the engine 
and dynamo room. 

The three boilers, for all the generating plant is in triplicate, 
were manufactured by the Babcock and Willcox Company. There 
are eighty tubes in each, 18ft. long and 4in. in diameter, sur- 
mounted by a steam drum 23ft. long and 4ft. in diameter. Each 
boiler is capable of easily evaporating 5500 lbs. of water per hour 
at a pressure of 150 lbs. per squareinch, The total area occupied 
by the boilers is 22ft. 9in. by 23ft., and at the side of them are 
the feed-water heater and two Worthington pumps. The steam 
pipe, 15in, in diameter, and the exhaust pipe, 27in. in diameter, 


expansion valves, giving a range of cut-off in the high-pressure 
| cylinder of from 1 per cent. to 60 per cent. of the stroke; the | 
| number of revolutions per minute is 88. A 14ft. fly-wheel is 
| coupled direct on to the alternating-current dynamo machine 
| by seven 1}in. cotton ropes, whilst the field-exciting dynamo | 
| is similarly driven by four }in. ropes from the shaft of the 
| alternater. We shall give further engravings in another issue. 
The dynamo machines have been specially made by Messrs. 


nating current machine A. Two wires f, f, are brought from 
the ends of the field magnet coils of D to the two triangular 
plates in the acid solution R, thus forming a shunt to them 
of variable resistance. 

As the electro-motive force set up in each coil of the arma- 
ture of A is the same, the E.M.F. from one only need be used ; 
from one of the armature coils C, then, two fine leads are taken 
to a and d, the ends of the two stretched wires of the regulators 


|ab and cd; these latter are connected between b and c, so that 
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Fig. 3—-SWITCH BOARD. 





Elwell-Parker, and those for exciting the field-magnets are their 
ordinary inverted type of 12-unit direct-current machine. The 
alternating current machines, like others of the present day, are 
modifications of the old Lontin distributor. The armature coils, 
twenty-eight in number, point inwards from a laminated char- 
coal iron ring. Insulated tape is wound upon a body of 





insulating material of the same thickness as the width of the | 





| of the tape facing the fields, so that they are not likely to 


tape. The coils are in the shape of a flattened ellipse, the edge | 


deflect along the axis; this allows of a very small clearance | 


| between them and the field. Within the armature revolve the 
| field magnets, projecting like the teeth of a wheel from a solid 
| soft wrought iron ring. Projections from the core prevent the 

possibility of the winding being thrown out by centrifugal force. 
| At a speed of 380 revolutions per minute the output from the 
machine under maximum load is 100,000 Watts. The current 


current flows from the coil through abcd. The resistance of 
this circuit is made so high that the coil C is robbed of no 
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Fig. 5—-CURRENT METER, 


appreciable part of its current. From the centre of the wire 
cd is suspended the lever E F by means of a string. It is 
weighted at W and turns about a pivot ina fixed support S. 
From the wire a } is similarly suspended a lever G H pivotted 
at G, and the two levers are connected together by a wire 
running from pivot to pivot. The contact table at H is con- 
nected to one pole of the exciter ; tables F and E are connected 
to the upper and lower coils respectively of the regulator 
magnet M, and the other ends of these coils are connected to 
the other pole of D. The field magnets of D are kept short- 
circuited in the switch-room, until the machine is required when 
the man in charge turns off the switch on receiving a signal 
from without. 

As soon as machine A begins to work, a current passes through 
the wires abc d,and slightly heating them, causes them to sag. 
If the current is excessive the lever E F falls until contact is 
made at F, when a current from the exciter flows round the 
upper coil of M. The plates are lowered into the solution, 
shuntirg part of the current from the fields of D and reducing 
the strength of the field mag- 
nets of A until the E.M.F. 
of Ais brought down to its 
normal value. On the other 
hand, should the E.M.F. of A 
fall too low, the sag of cd 
becomes less, and the lever 
E F is raised until contact is 
made at E; when current is 
sent round the lower coil of 
M the lead plates are pulled 
out of the liquid and the 
reverse action takes place. 
The lever G H acts as a cut- 
out in event of the wire cd 
breaking, and dropping the 
lever E F. If the wire breaks 





alternates 10,000 times a minute, and the density allowed is 
2000 ampéres to the square inch. As these machines give a 
current of 50 ampéres and an electro-motive force of 2000 volts, 
the terminals are covered up, and the wise precaution has been 
taken of highly insulating the platform round them by putting 
bitumen between the boards and the joists. 

It is, however, the apparatus for regulating and metering 
the current that form the peculiar features of the Lowrie-Hall 
system. The cables from the machines are carried along a 
brick trough into the switch-room, where connections are made 
with the regulator. r 








Fig. |-AUTOMATIC REGULATOR. 





the current in a b will cease, 
the sag will diminish, raising 
the lever G H until contact 
at H is broken, when the 
whole apparatus will be per- 
manently thrown out of 
action. 

In a system of distribu- 
tion by converters storage 
is not possible, and it is 
therefore necessary to have 
reserve power at the sta- 
tion, so that in case any 
one set of plant breaks 
down, current can be drawn from any other set or sets. A 
simple form of switch-board enables the attendant to put any 
dynamo on to any circuit. The terminals are in the form of a 
split tube, contact being made by the insertion of solid plugs. 
The tubes are at the bottom of porcelain funnels, which both 
serve to protect them and act as guides to the plugs. 
A plug base, consisting of four plugs connected two and 
two together, mounted on a square insulating base, 
serves to make the necessary connections. The switch-board 
connections are shown in Fig. 3, where D,, D,, Dy, are 
the leads from the dynamo machines C,, C., Cs, the 
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mains to the three circuits. Thus, supposing that machine 3 
is required to supply circuit 3, a plug base, shown 
dotted at P, is inserted where the horizontal leads from the 
dynamo cross the vertical mains of C,. In practice, how- 
ever, the machines and circuits will be run parallel as follows :—- 
In the case of, say, two circuits, on starting up D, and D, will 
be connected with C, and C, by the plugs A and B. A pilot 
lamp is put between a coil on each of the armatures of D, and 
D,, and as soon as it becomes steady it is evident that the 
alternations of the currents from the two machines are in the 
same phase. Plugs M and N are now inserted, and both 
machines are in parallel working with both circuits in parallel. 
If plugs A and N only are inserted, then both machines are 
working on to circuit C,; if plugs A and M only are in place, 
then machine D, is working on to both circuits. Indeed, it is 
evident that, simple as the switch-board is, it can be extended 
to any number of circuits and machines, and any required 
combination made. The plug base comes out with a jerk 
breaking contact at four places at once; so there is next to no 
sparking. It will be remembered that if two alternating 
current machines work in parallel, if one machine is ahead of 
the other, it takes part of the load off the second, so that the 
leading machine gets pulled up and the lagging machine allowed 
to catch it up. The machines, then, once started together wil 
keep together till they are stopped. 

Tatham’s patent cables made by Messrs. John Fowler and Co. 
are used to conduct the current from the switch-board. The 
copper core is covered with cotton braiding served with a 
special compound, over this is drawn continuous lead piping, 
and the whole is again covered with served braiding. The 
insulation resistance is from thirty to forty thousand megohms 
per mile. The cables are throughout laid underground in pipes 
in the usual way. Road boxes are put every seventy yards, and 
junction boxes between every two houses 1ft. below the surface. 
Lowrie-Hall converters, Fig. 4, are used to reduce the electro- 
motive force of 2000 volts in the mains to 100 volts for use in 
the houses. As the converter has been frequently described 
before, it is needless to do so here. 

The company proposes to supply current by meter, and to 
charge (1) at the rate of 1s. per Board of Trade unit for the first 
100 hours’ consumption of the maximum supply demanded ; 
(2) at the rate of 8d. per Board of Trade unit for the second 
100 hours ; (3) at the rate of 4d. per Board of Trade unit for 
any further consumption. For this purpose the current from 
the converter is passed through a meter as it enters or leaves a 
house, and its quantity’ measured by means of an electrolytic 
cell. In an iron box, Fig. 5, is put an ordinary secondary cell S 
in series with an electrolytic cell C, the latter consisting of 
deposited copper plates immersed in a chemically pure solution 
of sulphate of copper slightly acidulated. The alternating 
current from the converter has therefore an E.M.F. of 2 volts 
helping it in one direction and opposing it in the other through 
the resistance of the lamps. On the whole, more current will 
in consequence pass in one direction than in the other, and a 
transfer of copper takes place from one set of plates to the other 
in the electrolytic cell. The plates are periodically weighed, and 
the consumer charged accordingly. 

In the station is a testing-room fitted with a very complete 
set of apparatus; amongst other instruments is a Thomson 
reflector placed on a stone pillar sunk 10ft. into the ground, so 
that perfect steadiness is insured even when all the engines are 
working. 

A very ingenious piece of apparatus has been devised for 
detecting a leak in the cable without stopping the current. An 
ordinary vacuum tube with a trace of carbonic acid in it is put 
into a box with a hole through which to observe it. If one 
side is put to earth and the other to any point in the mains the 
light given out will form a rough estimate of the difference of 
potential between that point and the earth. At or near the 
fault no light will be seen, but the farther from the fault the 
brighter the tube becomes. It is believed that by measuring 
the light from the tube the fault may be localised, but this has 
not yet been done. 

Whilst the station cannot be said to present any very striking 
novelties either from an engineering or electrical point of view, 
yet as compared with too many other electric light installations 
it may be considered remarkable. There is absolutely nothing 
of a temporary nature. The amount of work the station can 
be required to do has been carefully estimated, and every pro- 
vision made to meet the call. Every detail, down to the very 
minutest,. has been carefully thought out, and the general 
arrangements reflect great credit on Mr. Lowrie and Mr. Hall, 
-who have designed and carried out the work. The results of 
actual working will be watched with the greatest interest by 
those who do and those who do not advocate the converter sys- 
tem of distribution. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THREE meetings of this Institution took place last week, when 
the following papers were read :--‘‘ Supplementary Paper on the 
Use of Petroleum Refuse as Fuel in Locomotive Engines,” by Mr. 
Thomas Urquhart, locomotive superintendent, Grazi and Tsaritsin 
Railway, South-east Russia ; ‘‘On Compound Locomotives,” by 
Mr. R. Herbert Lapage, of London ; ‘‘On the Latest Development 
of Roller Flour Milling,” by Mr. Henry Simon, of Manchester. 

The second paper dealt chiefly with the Worsdell locomotives, of 
which our readers have had full accounts in ourcolumns. The 
- eee however, from the discussion, will interest many of 
them :— 

Mr. Samuel Johnson, communicating his views by letter, said 
that he had taken considerable interest in the working of the 
Webb and Worsdell compounds. The results were such as were 
likely to be obtained by the use of a higher boiler pressure and a 
high degree of expansion. He had seen no records of trials in this 
country between simple and compound engines where equal boiler 
pressures and the same kind and quality of fuel had been used, 
and where the engines were capable of taking the same maximum 
load, and comparisons made on other bases than these were of 
little value. The saving of fuel was given at 15 percent. Some 
on ago, he made a number of boilers suitable to a pressure of 

60lb. per square inch. The result was a saving of fuel from 11 to 
13 per cent., a saving almost directly in proportion to the increase 
of boiler pressure, viz., 144 per cent. There was no inconvenience 
in any part of the engine by the 20]b. increase of pressure. He 
had no prejudice against any kind of engine, and he should be in 
favour of any with a less amount of fuel and a less aggregate cost. 

Mr. Shonheider said that one of the points put forward for the 
compound engine was that it did away with the coupling rods; 
but these last-mentioned were used all over the world, and there 
was no objection to them. They compelled the two sets of wheels 
to travel at the same number of revolutions, whether of the same 
diameter or not. He had seen several London and North-Western 
trains which had to back the engines in order to start the train, 
and once last summer the engine was backed three times from 
Rugby before the engine vould start its train; and in addition to 
that there were unpleasant jerks before the train got into full 
swing, and the uniform driving power was on. As to the loco- 





motive system of Mr. Worsdell, it seemed a much better arrange- 
ment, because they had a much simpler arrangement. They had 
only two cylinders, as in the ordinary locomotive, and only two 
sets of valve gear, and Mr. Worsdell used a special safe or inter- 
cepting valve, and it was necessary todo so, There was no objec- 
tion to outside cylinders on the score of equal balancing, and the 
working gear were the same in proportion to both cylinders. 
Locomotive engineers seemed to start with the size of the high 
pressure, whereas they ought to start with the low pressure. 

Mr. Holden said the Great Eastern had twelve compound engines, 
eleven of them passenger express engines with coupled driving 
wheels and cylinders 18in. by 26in., the high-pressure iBin, by 24in. 
and the low-pressure 26in. by 24in. There was also one goods 
engine with six coupled wheels of 4ft. 10in. diameter and cylinders 
of the same size, the whole of them compressed at 160]b. the square 
inch. There was no difficulty whatever in maintaining the steam 
—although blast was very soft naturally—except just at the 
outset there was some little difficulty, possibly arising from 
nervousness on the part of the driver. In going out of 
Liverpool-street station they had a bank of one in seventy 
to face, half a mile long, with a stop signal in the 
centre. Sometimes, when that signal was against him, before the 
driver got accustomed to the engine, he would slack speed, so as 
not to be brought to a stand, and then, when afraid he was coming 
entirely to a standstill, he put on the high-pressure steam with the 
low-pressure steam, with the result that he set the wheel around. 
That had been entirely got over now; at any rate, for the last two 
years. With regard to the economy, as compared with sister 
engines built exactly the same in every respect, except being non- 
compound instead of compound, the pressure of 140]b. instead 
of 1601b., and a single leading wheel instead of a_ bogie, 
the economy of fuel had been about 14 per cent., and the 
economy of water about 8 per cent. With regard to the wear 
and tear, so far as he was aware, there is no difference what- 
ever between a compound and a non-compound, There was no 
increase necessary in the amount of small stores required, such 
as oil and tallow. They had had a little difficulty with the 
fire-box of some of the compound engines, but he did not attribute 
that at all to the system of compounding, nor were the boilers the 
worse for wear except the ordinary wear and tear. But there had 
been this result since the pressure had been reduced—the com - 
tive saving in fuel had been reduced from 14 per cent. to 2 per 
cent., which led him to think that it was very necessary in connec- 
tion with compounding to use high-pressure. He was at present 
building some boilers for a pressure of 175 1b. to the square inch, 
and he was also proposing to put one or two boilers pressed at 175 1b. 
insome of the non-compound engines, so as to arrive from actual 
experiment atthe relative value of compounding and non-com- 
pounding locomotives pressed at the same boiler pressure. 

Mr. Worsdell observed that Mr. Johnson had intimated that he 
had had no experience as to the merits or otherwise of compound- 
ing in locomotives, and that he had made engines with higher 
boiler pressure and larger cylinders than in the ordinary engines, 
and that he found that there was a certain amount of economy due 
to the higher pressure. He—thespeaker—did not doubt that for a 
moment—economy due at the period at which it was used. But it 
required a good deal of further information to understand 
whether it was really economy throughout the absolute 
work performed by engines that had a very high initial 
pressure upon the piston. If they took the boiler pressure 
of a non-compounding engine at 1701]b., and admitted that at 
once upon the pistons of the engine, that pressure was carried u 
to the cut-off, or the amount of expansion required for the ook 
to be performed. The steam remaining as a back pressure to that 
piston was from 5 lb. to 10 1b., according to the speed of the engine. 
Assuming that it was 101b., that left an absolute pressure upon 
that piston, and through that piston on the crossheads, the 
gudgeons, the crank, the pin, and the axles, of 1601b., which pres- 
sure, if used expansively, occurred in the very sor yp of the 
stroke, and it became a compounding pressure admit early, cut 
off early. In the compounding engine, if they took the 170]b. 
pressure they could not exhaust the whole of that steam from 
the cylinder as they did in the non-compound engine, by the chim- 
ney wasting it. They reserved that steam and put it into the low- 
pressure cylinder, and the high-pressure cylinder became part of 
the reservoir. There was less initial pressure. They were com- 
pelled, in compounding, to carry the pressure a little further. 
They got more effective pressure over a longer range, trusting .to 
the low-pressure cylinder for the ultimate expansion. The 501b. 
on admission was worked down by —— to a very small 
release, comparatively. It no doubt would effect a saving in fuel, 
but whether the saving in other things would be worth that saving 
was a matter which remained a very open question. He should not 
like a pair of ordinary engines with a pair of 20in. cylinders work- 
ing 140 Ib. pressure, cut off at a very small percentage of the stroke. 
The engines would soon be in the shops for the repair of boxes ; 
whereas he had had engines out for three years on the compound 
principle, and doing very good service, averaging from forty to 
forty-five loaded wagons daily on rather long journeys, without 
ever being in the shops. There was no doubt that the spark 
arrester interfered with the blast. They could do without it in 
the compound engines, for the blast was softer; they did not 
make such draughts on the fire, and they did not eject large 
cinders. In experimenting for saving fuel he found that the 
engines made for that purpose for the Great Eastern did not start 
with the ordinary methods generally employed by simply admitting 
high-pressure steam into the low-pressure steam chest; it was 
necessary to have a starting valve, and after that there was no 
difficulty. On the North-Eastern Railway they had seventy- 
six of those engines, and they had the same facility in start- 
ing as with any other engine with the same sized high- 
pressure cylinder. As to the high-pressure cylinder being a 
very unfavourable point with dead centre, they had to trust 
to the low-pressure cylinder. They simply admitted the 
steam from the boiler through a very small pipe, and which was 
perfectly automatic in its action when admitted. They must 
admit the steam into the cylinder, but to do that they must 
prevent it getting into the high-pressure cylinder, and hence the 
use of the valve he had spoken of. They could follow the marine 

ople, who had done so much in such a very short time, with a 
Caer arrangement of expansion, but with a locomotive engine to 
carry from point to point at such a rapid rate it was necessary to 
use the fewest possible parts, and to keep the engine 
within the lightest possible limits, and especially as they 
did not expect to reduce their speeds as the weight increased, 
but unfortunately the speeds increased and the weights 
of trains ine’ . Therefore he thought he was justified in 
trying as far as possible to keep to the simple arrangement of two 
cylinders if it was ible to attain the results intended. They 
had run the daily Seotch express from York to Newcastle, and 
Newcastle to Edinburgh. That engine had an inside cylinder—the 
18in. cylinder was high-pressure, and the 26in. cylinder low- 

ressure, and the wheels 6ft. 6in. or 6ft. Sin. in diameter. They 
bad no difficulty at all in running that engine with a light train or 
a heavy one—as heavy as it could take within the speed required. 
It was said that if they increased the size of the cylinders they 
made the compound engine incapable of doing light work, but 
that was not so. It was true, however, that it was not so capable 
of running fast downhill, unless they provided a special relieving 
valve for the high or low-pressure cylinder, because the exhaust 
resistance was very great. Some one remarked on the absence of 
coupling rods being a great advantage; but that altogether 
depended upon circumstances. For instance, if they require to 
distribute a amount of power through a very small diameter 
of wheel, which meant power of traction, they must have some 
means of coupling those whesie together, and therefore they came to 
the form commonly known in England as the six-wheel couple, and in 
foreign countries eight wheel; but if they coupled any reasonably 
sized cylinder equal to the power required on one wheel, they 








were not likely to get the adhesion that they found necessary for 
the propelling of the load. At the Manchester Exhibition there 
was a six-wheeled engine with three cylinders, on Mr. Webb's 
principle. Mr. Webb started with the idea that no coupling rods 
were required. It was manifest that there must be a very irregular 
amount of traction on the six wheels, the high pressure being 
upon the four-coupled wheels, and the low-pressure upon the one 
pair of wheels of the same size, not — with the others, With 
reference to the starting, where they divided the high pressure in 
the two cylinders, certainly the amount of starting power was due 
only to that of one cylinder, and therefore the two-cylinder 
engine would have a ter starting power than the three-cylinder 
engine. Mr. Halpin had said that there was no need for the com- 
ogy intercepting gear. There was no complication in it, and 
e had one of the valves working without any trouble. Mr. 
Macdonald had spoken of the first cost of arranging on the com- 
pound principle. Speaking of the compound engines which he 
used himself, practically there was very little additional cost. 
There was very little due to the enlarged cylinder; of course there 
was some little waste. There was an additional cost for the inter- 
cepting valve, which was practically very little. There was very 
little additional cost between the large connecting steam pipe from 
the high-pressure to the low-pressure; and, beyond that, he 
did not think that there was any cost whatever in the 
construction of the engine. .There was a steam pipe on 
one side less. As regarded the consumption of coal, he 
had tested that with twenty goods engines, the half being com- 
und, and theother non-compound, and they worked them between 
Newcastle and Leeds for a twelvemonth; and the result was that 
the compound engines used 14} per cent. less coal than the 
non-compound. The two kinds of engines were precisely uf the 
same dimensions. The non-compounds were 140]b. working pres- 
sure and the compound engines were 160 lb. These engines had 
been working for two years, and not ove of them had beenin the 
shops for repairs, There was no greater difficulty in the two 
cylinders starting on a gradient, than with an ordinary high- 
pressure engine ; in fact, under certain circumstances they could 
start much easier. It had been said that there was greater wear 
and tear with the compound engines, but that was not so. The 
friction due to rapid exhausts which was induced by the violent 
draught from the non-compound engine, was certainly more 
than that of the milder and slower exhaust, due to the 
compound engine. The wear and tear upon the boiler must neces- 
sarily be less if the amount of friction due to the fuel and the 
gases passing from the fire grate was less; and the best measure of 
the wear of the boiler would be the quantity of steam evaporated 
during a given time. With regard to priming, it had been said 
that owing to the lighter draught and the less number of pulsations 
on the exhaust, that the drain upon the steam ejector of the boiler 
caused a disturbance to the water and so introduced priming. 
Well, they had no trouble in that respect. Their boilers were the 
full-sized boilers, and the steam space was large enough to prevent 
anything of that kind. In their low-pressure cylinders they had 
string valves, which acted as sludge cocks for the cylinders, so that 
if anything did get over there would be no trouble to get rid 
of it. But those cocks were not put there for the purpose, but 
that the driver should not admit as much as the boiler pressure. 
Manifestly they did not want it, therefore they limited it from 
80 1b. to 100 lb. pressure in the low-pressure cylinder, which was 
more than sufficient for everything that they wanted, 


Mr. Joy said that he had come to the conclusion that the saving 
of fuel was due to the raising of the pressure. What had been 
done with the marine engine could be done with the locomotive 
engine. The boilers for locomotives would not suffer with the 
higher pressure going up to 2001b., more than the old boilers with 
1201b. or 1401b.; and the steamers with 1701b. or 1801b., than 
with the old boilers of 901b. That was something in favour of the 
compounding for locomotives, As to repairs, Mr. Worsdell had 
put it correctly, viz., that as there was less strain on all their 

rts, therefore there was less wear. If they did not compound a 
arge marine engine, they could not use the pressures at all— 
the strains would be so enormous that no material would stand 
against it. 

Mr. Macfarlane Gray—of the Board of Trade—agreed with Mr, 
Joy as to the object attained by compound engines. 

Mr. Lapage, in reply, said he need not take up much time, as 
Mr. Worsdell had been good enough to answer almost everything. 
But he would point one thing with regard to the spark arrester. 
When designing that engine, he had a very large smoke-box, to 
allow for the sparks going down well below, and they came 
out at the ash-shoot. They sent out many engines with a long 
smoke-box, but there was very little advantage in it, and he 
wonld go back to the old system. As to the receiver, it must 
be remembered that the engine was designed in 1886, and cer- 
tainly the receiver was much smaller than they would use now. 
About one and a-half times the size of the high-pressure cylinder 
was about the thing; but it was better to get a good large re- 
ceiver, and then the engine got as much of the steam as was 
required. As to Mr. Halpin’s objection that the steam might get 
through the intercepting valve, well, if anything went wrong, 
it could easily be replaced, and it would run three or four years 
without any trouble. It was much easier to start with two 
cylinders; and with an intercepting valve you get right away in 
an emergency. About the pressure he did not attach much 
importance. It was better to have higher pressure; but by in- 
creasing the size of the cylinder they could run at a lower 
pressure. It would be easy enough to increase the size of the 
cylinders, and get the power that they wanted. 

A hearty vote of thanks to the author brought the discussion 
to a close, 








INSPECTION AND CLEANSING OF Domestic DraInaGe.—A useful 
oe on this subject was read before the Civil and Mechanical 

ngineers’ Society on Wednesday evening, Mr. R. E. Middleton in 
the chair, by Mr. W. D. Scott-Moncrieff. 


THOMAS-GILCHRIST STEEL IN 1888.—The returns of the output 
of basic steel in all countries during the past year are of interest to 
all steel users. The entire output of steel and ingot iron from 
phosphoric pig during the year was larger by 248,753 tons than 
the output in 1887, amounting to 1,953,234 tons, as compared with 
1,704,481 tons. The total production up to the end of last year is 
8,570,000 tons. It is wah remarking that of the 1,953,234 tons 
produced, the very large proportion of 1,493,032 tons consisted of 
‘*ingot iron” containing 17 per cent. of carbon. In this fact we 
have an interesting indication of the sort of uses for which basic 
metal is being increasingly employed. The makes of the various 
countries for the twelve months ending October 31st, 1887, and 
December 31st, 1888, were respectively :— 




















1887. 1888, 
| With under With under 
Total tons. ‘17 percent. Total tons, | ‘17 per cent. 
of carbon. of carbon. 
England 864,526 233,358 408,504 276,476 
Luxemburg, 
Germany, and 
Austria’ .. . | 1,102,496 $26,609 1,276,070 1,026,038 
France .. .. 176,500 123,049 222,833 | 158,223 
Belgium and 
other countries 60,959 39,716 46,237 | $2,800 
Total 1,704,481 1,222,732 1,953,234 1,498,032 
With the 1888 total there were produced some 600,000 tons of slag. 


This waste product contains about 36 per cent. of ——— of 
lime, and in consequence of the presence of this element the steel- 
makers disposed of nearly all of it as an agricultural fertiliser. 
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MASON’S TWIN LEVER STONE BREAKER. 





THE accompanying engraving illustrates a new form of stone 
breaker now being introduced by Messrs. S. Mason and Co. 
Leicester. It will be seen that the toggle grooves are pl 
below the shaft at the bottom of the lever, and the excentric 
shaft at the top, which works in a sliding box and rocks the | 
lever backwards and forwards on the fixed centre as shown. It | 
is claimed for this machine that it will do twice as much work 
as the single machine, with very little more power. By extend- 
ing the lever the machine can be made to suit almost any power 
at disposal. When it is made to work with only one jaw, a man 
can drive the small sizes with ease, that is, he can put hard 











MASON’S TWIN LEVER STONE BREAKER, 


granite into the machine, and then by turning the fly-wheel he , 
can break the stone, and there is no n to get up a speed 
before the machine will break a stone, as in other machines. 
Also by changing the adjustable toggle plate into the different 
grooves, different movements can be got in the jaws for the 
various kinds of stone or ore; also it can break small at one end 
for asphalting or artificial stone, &c., and road metal at the 
other. 








QUICK-FIRING GARDNER GUN FOR FORTS. 





THE accompanying engravings illustrate the only sealed- 
pattern quick-firing gun adopted by our War-office. We have 














commented fully on this matter elsewhere. The gun illus- 
trated is so arranged as to combine a steady adjustable rest, 


Fic.e2 











from which the gun may be fired over a parapet, with a wheeled 
carriage on which the gun may be readily moved as required. 
It consists of a stem, a crosshead, and a pair of wheels. 








SOCIETY OF ENGINEERS. 





THE first ordinary meeting of the Society of Engineers for the 
— year was held on Monday evening, February 4th, at the 
‘own Hall, Westminster. Mr. Arthur T. Walmisley, the president 
for 1888, first occupied the chair, and presented the premiums of 
books awarded for papers read during his year of office. The 
‘President’s Premium” was presented to Mr. Henry Faija for his 
paper on ‘‘The Effect of Sea Water on Portland Cement.” The 
. mer Premium” was presented to Mr. C. Nicholson Laile 
for his paper on ‘‘ The Acton Main Drainage Works.” A Society's 
premium was presented to each of the following gentlemen, viz.:— 
To Mr. Worby Beaumont for his paper on ‘‘ High-pressure Steam 
and Steam Engine Efficiency ;’ to Mr. W. Santo Crimp for his | 








per on ‘‘The Wimbledon Main Drainage and Sewage Disposal 

forks ;’ to Mr. H. Ross Hooper for his paper on ‘‘The Practice 
of Foundry Work ;” to Mr. William Lawford for his paper on 
“Light Railways ;” and to Mr. E. Perrett for his paper on “ Fil- 
tration by Machinery.” 

Mr. Walmisley introduced the President for the present year, 


| Mr. Jonathan R. Baillie, to the meeting, and retired from the 


chair receiving a hearty and unanimous vote of thanks for his ser- 
vices during the past year. Mr. Baillie then took the chair, and 
proceeded to deliver his inaugural address. After thanking the 
members for having elected him to the chair, Mr. Baillie alluded 
to the satisfactory position of the Society, and reviewed the work 
of the past year as regards the reading of papers and the visits to 
engineering works. He briefly commen on each of the papers 
read, and touched on the works inspected during the vacation, 
which included the Tower Bridge, 
the Precipitation Works at the Bark- 
ing sewage outfall, and the new 
Locomotive and Carriage Works of 
the London and _ South-Western 
Railway at Nine Elms. The presi- 
dent then referred to the progress 
made in electric lighting during the 
past year, and gave particulars of the 
great central electric lighting station 
at Deptford, which has been designed 
to supply London with the electric 
current for 450,000 glow lamps by 
means of engines of 26,000 com- 
bined horse-power. Eventually it is 
proposed to extend the works to 
equal a supply of current for 2,000,000 
glow lamps distributed over the 
metropolis. He also gave particulars 
of the Kensington electric lighting 
station which was recently opened. 
The progress of the works of the 
Manchester Ship Canal and of the 
Corinth Canal were then referred to, 
after which the president described 
the proposed Bristol and English 
Channel Canal, the proposed Scot- 
tish Canal, and the proposed Swedish 
Canal. A reference to the present 
position and prospects of the Panama 
Canal so | this section of the 
address, From canals the president 
proceeded to notice the Tient-Tsin 
Railway in China and the Nova 
Scotia Ship Railway, both of which 
are in course of construction. The 
progress of the Forth Bridge was 
then noticed, and also that of the 
Sukkur Bridge in India, which has 
been made by the president’s firm, 
and which will be opened to railway traffic next month. Until the 
Forth Bridge is completed the Sukkur Bridge will be the largest span 
bridge in the world, its span being 790ft. between the piers. The 
president concluded an able and interesting address by a passin; 

reference to the Channel Tunnel scheme, which he criticised 
adversely from a commercial point of view. 








THE BOARD OF TRADE AND ELECTRIC 
LIGHTING. 


THE following is a copy of a circular which has been addressed by 
the Board of Trade to various local authorities in whose districts 
roads have been broken up for the purpose of laying ‘‘ mains” for 
electric lighting purposes :— 
Copy. ] 
‘*T am desired by the Board of ‘Trade to state for the informa- 


| tion of the vestry that their attention has been called to the fact 
| that certain streets in the Parish of 


k have been, and are 
being, broken up with a view to the laying of mains for the supply 


| of electricity by persons having no statutory powers under the 


Electric Lighting Acts, 1882 and 1888, The Board of Trade have 
been advised that no member of the public—and a company not 
possessing statutory powers would be in the position of a member 
of the public—can, either with or without the ‘assent of the local 
authorities, interfere with public highways in such a way as to 
cause obstruction to the public, even though such obstruction were 
limited to the time during which they were executing their work.’ 
It is, in the opinion of the Board of Trade, very undesirable that 
mains for the supply of electricity should be laid down in any 
street being a public highway by persons possessing no Parlia- 
mentary powers. The applications for statutory powers now 
before the Board of Trade show that there is considerable compe- 
tition in the metropolis for the privilege of supplying’ electricity, 
and the difficulty of dealing with these applications in the general 
interest of the public will be materially increased if individuals or 
companies have laid mains without statutory powers, and conse- 
quently without the obligations which the Legislature has imposed 
for the protection of the interests of the public. 

“It must also be remembered that the financial interests of 
electric undertakings which occupy streets with their mains, and 
supply electricity to the public without statutory power, are by no 
means secured, in the same way, and tu the same extent, as if they 
possessed those powers, since, in the first place, their works run 
the risk of being stopped 7 the direction of a court of law, at the 
instance, either of some public authority, or of anyone who may 
at any time now or hereafter feel himself aggrieved; and since, 
in the next place, they do not possess the remedies for enforcing 
against their customers their charges, which the Legislature has 
given to those who obtain statutory powers. The status of appli- 
cants to the Board of Trade, oe | through them to Parliament, 
should be such as to insure perfect equality to all, and there is 
danger that this might not be the case if any persons, either being 
or about to be applicants for statutory powers, were in the actual 
occupation of streets. 

“Tt has become, therefore, necessary to consider the action 
which may have to be taken in view of the facts above referred to, 
and I am desired to request the early observations of the vestry 
upon the points mentioned.” 








THE JUNIOR ENGINEERING SocieTy.—At the meeting of this 
Society held on Friday last, the a read and discused was “‘ On 
the Design and Fitting of Public Baths,” by Mr. P. J. Waldram. 
Particulars were given of the size and general arrangement neces- 
sary for various baths, according to number of population, of 
locality where situated, and other circumstances. Specimens were 
shown of the different forms of valves employed in the fitting of 
the small baths, the construction of which, as also of the swimming 
baths, was described in detail. The methods of heating the water 
of the latter to the required temperature of about 70 deg. Fah. 
were fully considered, illustrations of the systems being drawn 


| from the baths in operation at Greenwich, Notting-hill, Hampstead, 


Chelsea, Finsbury, and Putney. The author next proceeded to a 
description of the fitting of the laundrydepartment of public baths, 
including its hot and cold water service, its washing machines, 
centrifugal hydro-extractors, heating of drying apparatus by hot 
air or steam, and the driving of its machinery. he discussion 
was opened by Professor Roger Smith, who, after alluding to the 
complete and accurate character of the paper, in the course of his 
remarks referred to the necessity of maintaining at an equal 
temperature the atmosphere and water of the swimming bath, and 
also commented on the want which existed of a simple reliable 
water meter. Other gentlemen having expressed their views and 
inquiries on the subject before the meeting, the author replied, 
and was afterwards accorded a vote of thanks for his paper. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


THE iron market is still going up; ironmasters are using the 
recent advance in wages as the occasion for getting more money 
wherever ible. The higher prices of coal and pigs also come to 
their aid in making incr d is upon t s. As I 
anticipated, the Hoop Ironmakers’ Assuciation have met, and 
resolved to advance the price of hoops and merchant strip iron 5s, 
oe ton, making the quotations £6 5s, as against the previous £6, 
t had been expected that gas tube strip iron would also be 
declared up 5s., but it is understood that for the present the 
association, acting pretty much hand-in-hand with the Wrought 
Iron Tube Makers’ Association, have determined to make no 
alteration, and to ccntinue the former figure of £5 15s. 

New business is being somewhat restricted by the higher prices, 
Consumers of manufactured iron will not buy for stock in any very 
large quantities, and mostly for the present confine their pur- 
chases to the satisfaction of early necessities, There is, however, 
ample demand to satisfy the requirements of the mills, and makers 
pronounce without hesitation that they will be able to command 
the advances, The demand for some classes of iron isin excess 
of supply, and if manufacturers were willing to give way a little 
they might add very considerably to the orders in hand. 

Bar prices remain at £7 to £7 10s. for best, with £8 2s. 6d. as 
the Earl of Dudley’s price, £6 10s. for second marked sorts, 
£5 12s. 6d. merchant sorts, and £5 10s. common. 

A considerable irade is doing by certain of the largest bar-iron 
firms in Staffordshire, notwithstanding the general quietude in this 
branch. Messrs, Noah Hingley and Sons, Messrs. Lones, Vernon 
and Co., and other similar tirms, are turning out a heavy weekly 
production on home and export orders, To the first-named firm a 
production of 1000 tons a-week is quite an ordinary matter. ‘The 
out-turn is sent away to Australia, New Zealand, South America, 
China and other export markets, and is also supplied to the British 
Government and other home customers; while large quantities 
are also consumed for cable and anchor-making alike by 
Messrs. Hingley themselves and by other cable and anchor firms 
at home. 

The production of bars in Staffordshire is still two-thirds of the 
entire output of the district, notwithstanding the large tonnage 
which is going away of sheets. At one time bars formed three- 
fourths of the output, but this is some years ago. 

Plates keep disappvintingly quiet, and prices are easy at £6 10s. 
to £7 for tank sorts, £7 10s, to £8 for common boiler, and £9 to 
£10 for best. 

On ’Change to-day—Thursday-—in Birmingham, and yesterday 
at the Wolverhampton market, sheet makers generally denied the 
reports that orders are less vigorous in arriving at date than they 
have been of late. Makers stated that they were all full of work, 
and that they were as busy as they could possibly be. Buyers on 
their part asserted that they found less difficulty than previously 
in placing orders. Prices were maintained at £7 for singles, 
£7 10s, to £7 12s, 6d. doubles, and £8 10s. to £8 12s, 6d. lattens, 

The restart of the important Woodford Sheet Ironworks of 
Messrs. Morewood and Co, will now very quickly be an accom- 
plished fact. The fires are about to be relighted in the forges for 
the manufacture of a stock of puddled bars pri 


od to the mills being 
set on, and the mills themselves will, it is believed, be early run- 
ning. 





It is estimated that when all the mills are in full work 
again employment will be afforded to about 400 men. The new 
owners have recently been registered as the Woodford Sheet Iron 
Company, Limited, with acapital of £100,000in £10 shares, and their 
objects are officially stated to be “to acquire the Woodford Iron- 
works, and to carry on business as iron manufacturers, sheet 
rollers, sheet stampers, wire and tube drawers, galvanisers, and 
artificers in iron, steel, and metallic work of every description.” 
But they will for the present make only black sheets, The manag- 
ing directors are Mr. Joseph Ash, of the firm of Ash and Lacey, 
Great Bridge, and Mr. C. S. Bailey, at a salary of £500 a year 
each. Each director must hold at least 100 shares in the capital of 
the company, and the remuneration of the directors for their 
services is £250 per annum, and £100 additional for every two and 
a-half per cent. over ten per cent. dividend to the shareholders, 
The bridge and roofing department is not to be revived, at any 
rate for the present. 

Iron and steel masters who supply material for the railway wagon 
builders are at present very busily employed. Plates, rods, hoo; 
angles, tees, &c., for these consumers are in great request, and the 
prospects in this particular branch of the Staffordshire trade were 
never better. Prominent among the iron firms who are busily 
engaged for the wagon companies, at date, may be mentioned the 
Bromford Iron Company, West Bromwich ; and Messrs, Wells, of 
Moxley. Some of the plate mills have orders for the wagon com- 
panies for nearly twelve months ahead. Best bars for wagon build- 
ing and neers purposes are coming here from the Bowling 
Company, Yorkshire, and are quoted £14 10s, per ton, at date, 

Conspicuous strength characterises the iron and steel scrap 
market. So valuable has this commodity now become as a mix- 
ture, at the steel works in particular, that makers almost prefer 
not to sell, but to utilise their own scrap themselves. Certainly 
this is so, unless sellers’ own price can be commanded. The price 
of good scrap has advanced 2s, 6d. per ton during the last three or 
four months, and, even at this advance, is scarce. Sheet shearings 
from South Wales are quoted by sellers 48s, 6d. per ton, delivered 
up here, while buyers offer 47s. 6d. Heavy scrap of Staffordshire 
make is also 47s, 6d., while best picked scrap for use by railway 
wagon companies and other best firms is 50s, Light scrap is 40s. 
Lancashire bale hoop scrap is particularly scarce, and is rising 
rapidly. Just before Christmas the price was 47s. 6d. and 48s. 
per ton delivered, while now supplies are hardly to be obtained at 
50s. 6d. Agents for the sale of scrap are all behind with deliveries, 
and fail in their efforts to get makers to deliver more rapidly. 

Pig iron makers and sellers are well situated. To-day in Bir- 
mirgham some capital transactions were recorded, and the furnaces 
are employed to the full in executing contracts. So excellent is 
the demand that there is no chance for stocks to accumulate, and 
the market is thereby greatly strengthened. Prices rule strong at 
55s. for native first blast all mines, 45s, best part mines, and 35s, 
for cinder. Imported pigs continue at 45s. to 45s. 6d. for Lincolns, 
43s. as an average for good Derbyshires, and 42s, 6d. for North- 
amptons, 

Coal keeps in large sale at remunerative prices, It is many 
years since the collieries were so busy, ; 

New plant of considerable capacity and dimensions has just been 
laid down at the works of the Oldbury Aluminium Company, Park- 
lane, Oldbury, for the production of rolled sheet, strip, and wire 
in aluminium, for use by steelmakers, engineers, ironfounders, 
cycle manufacturers, and others. For sheathing purposes it has 
recently been found particularly useful. The new plant includes 
two large rolling mills, one of which will be set apart for rolling rods 
and sheets both in aluminium and in bronze alloys. An engine 
of about 100-horse power has been construc in this mill 
with a complete set of rolls similar to those used in ordinary 
forges. A number of annealing furnaces have also been built. It 
is estimated that this mill, when running full time, will turn out 
ten tons of finished metal per week. e'wire mill will, it is 
thought, produce about five tons per week of aluminium or bronze 
wire. This will have also a separate engine and complete set of 
wire-drawing appliances. ‘The aluminium wire will be drawn cold, 
in the same way as brass wire. The sheets of metal will be also 
rolled cold like sheets of brass, and then annealed. A foundry is 
also provided for supplying these mills with , and other cast- 
ings for manufacturing into rods and sheets, The foundry has six 
furnaces, which will turn out sufficient material to keep both the 
mills running. Considerable improvements have been introduced 
into the process of manufacture, with the result that the existing 
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lant will now produce per day about 500 tong of aluminium and 
5000 Ib. of sodium, It is expected that the mills will be started in 
the course of about a fortnight, and when the whole plant is in 
full activity employment will, it is hoped, be found for about 200 
men. 

Electrical engineers will note with interest the present position 
of the propo-al to light Birmingham. The City Council at their 
last meeting withheld their tion to the proposed application 
fora ng order to be granted to Messrs, Chamberlain and 
Hookham to light the whole of the city; but expressed their 
willingness te grant sanctiun if the promoters would limit the field 
of operations to a certain area, They were unwilling that the 
whole of the city should be given up to the experiment before 
the question of cia had been tried in a smaller 
area. An amendment in favour of the whole city being given 
up at once was rejected, and the resolution in favour of the 
circumscribed area was carried by fifty-one votes, only two votes of 
the council remaining neutral. It remains to be seen whether the 
promoters wi'l accept this limitation and try the experiment upon 
a comparatively small scale, or apply for powers to light the whole 
city and fight the opposition of the Corporation, or throw up the 

roject entirely. Of these three alternatives the first would pro- 
bably be the hest, since the circumscribed area is the centre of the 
town, and includes many of the best shops. One of the speakers 
at the meeting said he had a list of no fewer than 228 who wished 
to have the electric light, besides several of the chief buildings, and 
the opinion of a London shopkeeper on the Holborn Viaduct was 
quoted to the effect that he would not be without the electric light 
for the world, since it saved him all the cleaning of his electro- 
plated goods, while the steel goods kept bright without cleaning. 
Meanwhile it is satisfactory to note that the whole tone of the 
council meeting was in favour of the electric light if it could be 
introduced comformably to what the Corporation considered to be 
the best interests of the entire community within their jurisdiction. 

Steel makers and steel workers in this district are glad to see 
that the Birmingham Trades Council does not intend yet awhile to 
drop the agitation against foreign labour in the production of 
swords and bayonets, At the last meeting replies were read to 
resolutions previously passed in protest. In one letter it was 
asked whether there were any private firms who could do the work, 
and the secretary of the Council had replied that there was at 
ieast one large firm in Birmingham who could have taken a large 
part of the contract. Another letter from a committee representing 
the gunmakers of Enfield stated that the committee had proved to 
the Secretary of State for War that the blades, pommels, grips, 
springs, and bolts had arrived, and were still arriving, from Germany. 
As the contract was given to Messrs. Wilkinson upon the understand- 
ing that it was to encourage British trade, the committee urged that 
the order should be cancelled and given to an English firm who 
would employ British workmen. In a second letter to the Council 
it was stated that the number of Germans employed at Chelsea at 
the end of January was about thirty. The Council, after hearing 
the replies, appointed a deputation to confer with Alderman 
Kenrick, M.P., on the subject, in accordance with an offer made 
by that gentleman. It was suggested during the meeting that 
there should be a town’s meeting on the matter, but the suggestion 
was not taken up. 

The manufacture of Styrian and tool steel was considered at 
length in a paper by Messrs. T. Turner and Fr. Korb, read before 
the South Staffordshire Institute of Iron and Steel Works Managers, 
on Saturday, and, in the course of the subsequent debate, the 
generally-entertained opinion was confirmed that much of the effi- 
ciency of Styrian steel manufacture was due to the purity of the 
ores employed. 

The progress of Thomas-Gilchrist steel, as evidenced in returns 
just issued, is observed with interest in this district; manufacturers 
noting that the output of steel and ingot iron from phosphoric pig 
during the year amounted to nearly two million tons, or an increase 
of nearly a quarter of a million. 

The steel rail syndicate proposals are exciting great interest here, 
as in other trade centres of the country, and, indeed, are here- 
abouts a general topic of trade conversation. It is very generally 
considered that there was seldom a time in the history of the steel 
rail trade when there was more legitimate room for a renewed 
trust of this character, and the possible difficulties which have 
been referred to as likely to arise from the attitude of the railway 
companies are held to be by no means insurmountable. 

Heavy pipe founders in this district continue to speak of the 
keen competition which they are now experiencing from the 
Scotch founders in particular. The position has been rendered 
more acute of late by the rise in the prices of Staffordshire 
foundry pigs. The advance has been fully 8s, per ton upon the 
minimum of a few months ago. The former minimum of 27s. 6d. 
to 28s. has now become 36s. per ton, and the advance in prices 
which the Scotch founders have had to bear on their iron has not 
been more than half this amount. The result is that numbers of 
orders are now being taken by the Scotch people, which founders 
in this district would have been only too glad to secure. 

The South Staffordshire Mines Drainage Commissioners final] 
decided on Wednesday to petition Parliament against the Bill 
introduced for securing the interests of the bondholders. This 
measure would remove the responsibility of management from the 
Commission, and would make the landlords of mines liable for the 
drainage rate upon coal and iron raised therefrom. It would also 
make one district responsible for the debts of others, 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—Rather a quiet tone prevails all through the iron 
trade of this district, due, no doubt, to the dulness which usually 
characterises business at this season of the year. There is, how- 
ever, no real want of trade; all branches of industry are well 
engaged, and there is no falling off in the weight of iron going into 
consumption, nor are makers either of pig or finished iron in any 
way short of orders on their books to keep their works fully 
employed, but in the weight of actual buying going on just at 
present rather a lull is apparent. The result is that although 
makers’ prices are mostly firmly maintained, and here and there, 
where particular brands are oversold, a hardening tendency is stil! 
noticeable, there is not quite a general stiffness throughout the 
market. In some of the outside brands occasional underselling 
goes on, and there is no actual scarcity of supplies. Consumers, 
where they find particular brands difficult to obtain, or makers 
holding out for exceptionally high prices, are able to turn 
to other brands, of which there are ample supplies, and 
consequently a strong disinclination is shown to pay what 
may be termed special prices. In the steel trade, so far 
as it is effected by the exceptional activity in shipbuilding, the 
outlook is perhaps not quite so satisfactory as it was. New orders 
are scarcely coming forward so freely, and many of the vessels at 
present on the stocks are being built on speculation, but the pro- 
spect of large Government orders is expected to more than com- 
pensate for any falling off in the ordinary trade. At present there 
1s no indication of any giving way in the price of shipbuilding mate- 
rial, such as steel plates, which chiefly concern consumers in the 
important boilermaking industry of this immediate district ; but 
some Yorkshire makers, who are seeking a market here, are cutting 
in at considerably under the quotations of local producers. In the 
finished iron trade, considering that this is perhaps the dullest 
time of the year, there is a very fair business doing, and prices are 
being so well maintained that when the usual shipping orders 
come upon the market some further stiffening on the part of makers 
isnot improbable. With regard: to prices for all descriptions of 
iron, there is the important fact to be borne in mind that the cost 
of production has recently so largely increased, not only as the 
result of the upward movement in wages, but also in the price of 





raw material and fuel—the advance in coke alone being a very 
serious item—that makers are placed in the position of being abso- 
lutely compelled to hold on to present rates, which, notwithstanding 
the recent advances, in many cases represent little or no margin of 
actual profit, and any downward movement, unless it can be accom- 
panied by a retrocession in wages and the cost of material, which 
does not appear within the range of immediate possibility, would 
seem to be altogether out of the question. 

The Manchester iron market on Tuesday was fairly well attended, 
and there was a moderate business doing, but trade generally was 
wanting in animation, and the tendency was rather in the direction 
of a quieter tone. For pig iron there are moderate inquiries, con- 
sumers generally showing a disposition to cover requirements, but 
for the most part they are already well bought, and the orders 

iving out are of no great weight. Local makers, whose position 
is strengthened by the scarcity of Lincolnshire iron, are firm at 
41s. 6d. to 42s, 6d., less 24, for forge and foundry, delivered equal 
to Manchester, and have been doing a fair business at these figures. 
The minimum quotations for Lincolnshire are 41s. to 42s., less 24, 
delivered here, but some makers are asking quite 6d. per ton more 
money, and no difficulty experienced in getting the minimum 
rates. Good foundry Derbyshire remains at 44s. 6d. to 45s., less 25, 
delivered, but the position of makers, in this market at any rate, is 
weakened by the continued lower price at which north-country iron 
can be got, and some concession would be requisite to effect sales. 
In outside brands, Middlesbrough can still be got at 42s. 10d. net 
cash, for good foundry qualities, delivered — to Manchester, 
but there is, as already stated, some underselling, and the same 
remark applies to Scotch iron, although makers of the latter are 
mostly firm at late rates. 

The local demand for hematites is not large, but quotations are 
firm at recent figures, and good foundry qualities, delivered in the 
Manchester district, average about 54s. 6d. to 55s., less 24 per 
cent. 

In steel plates there is not much actual buying reported since 
last week, but prices are well maintained. For delivery in this 
district, local houses are not quoting under £8 7s. 6d. per ton for 
good boiler-making qualities, though for favourable specifications 
2s, 6d. less would in most cases still be accepted, and sales of 
Yorkshire made plates have been put through at as low as 
£7 17s. 6d. to £8 per ton. 

For finished iron there is a good steady demand, and prices are 
firm. Ina few cases local bars might still be got at about £5 10s. 
per ton, and hoops, £5 15s., but these figures are 2s. 6d. below the 
current quotations, which range from £5 12s. 6d. to £5 15s. for 
bars, £5 17s, 6d. to £6 for hoops, and £7 5s. to £7 10s. for sheets, 
with £7 12s. 6d. quoted in some instances for delivery in the Man- 
chester district. 

There is no falling off in activity in the engineering trades, many 
of the leading firms having more orders offering than they are able 
to entertain, and the outlook in all departments continues exceed- 
ingly ages 

I may add a few further particulars to what appeared in THE 
ENGINEER of last week with reference to the City of London and 
Southwark Subway. The whole of the plant is practically being 
constructed in this district ; the electrical machinery by Messrs. 
Mather and Platt, the locomotive engines by Messrs. Beyer, Pea- 
cock, and Co., and the carriages by the Ashbury Carriage and Iron 
Company. The latter consist of fifteen bogie cars specially designed 
for this class of traffic, and are so constructed that they will run 
in a tube of 10ft. internal diameter. Each carriage is capable of 
accommodating thirty-four passengers, and will be not only driven 
but also lighted by electricity. The cars are carried on two four- 
wheeled bogies, with a specially-constructed platform protected by 
collapsible cages, When operations are a little more advanced | 
hope to give a more detailed description of the cars, and in the 
meantime the work is being pushed on with all possible quickness. 

Messrs. Luke and Spencer, of Manchester, have received an 
intimation that their exhibit of emery-wheel machinery, &c., at 
the present Melbourne Exhibition, has been awarded a first-class 
diploma by the jurors. The firm, I may add, are very busy just 
at present in all their departments, and have a good many orders 
on their books, from both home and foreign customers. 

The annual meeting of the members of the Manchester Coal 
Exchange was held on Tuesday last, Mr. W. Allton occupying the 
chair. The report and balance-sheet, which have been already 
referred to in this column, having been adopted, the election of 
officers was proceeded with, Mr. Miles Settle being elected presi- 
dent. In his address to the members, Mr. Settle congratulated 
them on the increased prosperity of the Exchange, and gave a 
brief history of its growth in recent years. In 1879 there 
were, it appeared, 227 members; in 1880 this increased 
to 336, in 1881 to 404, and in 1882 to 405. In the 
year 1883 the number was reduced to 387, but in 1884 some 
of the lost ground was regained, and the number rose to 
396. In 1885 the number exceeded that of any previous year, 
being 434, and this was improved upon in 1886 and 1887, when the 
numbers were respectively 446 and 496, whilst last year the number 
rose to 529. The financial position of the association seemed to 
have been one of steady, uninterrupted improvement. In 1881 
there was a favourable balance of £116; during 1882 it remained 
practically stationary, but in 1883 it increased to £135, in 1884 to 
£155, in 1885 to £201, in 1886 to £245, in 1887 to £323, and they 
closed last year with a balance to their credit of £371, or taking 
their investments at present quotations, of £382. With regard to 
the trade in which the members were engaged, it had, like many 
other industries, been for some time under a dark cloud, but at 
length an improvement appeared to have set in, and he earnestly 
hoped his year of office would witness its full realisation. Mr. J. 
Bridge was appointed vice-president, Mr. Ralph Peters treasurer, 
Messrs. H. Nield and R. 8S. Wigar auditors, a Messrs. W. Allton, 
John Tomlinson, J. Roscoe, and T. B. Valentine new members of 
the committee. 

In the coal trade there is a fair business doing, though the 
better qualities of round coal for domestic consumption are only 
in slow demand for the time of the year. Steam and forge coals 
are in active request, and a fair shipping trade is doing, whilst all 
classes of engine fuel continue to meet with a brisk inquiry. Pit 
mouth quotations may now be given as averaging 10s. for best 
coals ; 8s. 6d. seconds ; 6s. 6d. to 6s. 9d. common house fire coals ; 
6s. 6d. steam and forge coals ; 5s. to 5s, 6d. burgy; 4s. to 4s. 6d. 
best slack ; and 3s, to 3s. 6d. common sorts; with good steam 
- fetching 8s. to 8s, 3d. per ton, delivered at the ports on the 

ersey. 

The trustees of the North-east Lancashire District Mining Fund, 
of whom Mr. John Knowles, of Pendlesbury, is the chairman, and 
Mr. J. Dickinson, H.M. Chief Inspector of Mines, the hon. sec., 
in their fourth annual report just issued, state that out of the 
£1046 they had at their disposal on January Ist, 1888, they have 
expended £257 10s. on accident account, viz: Fifty cases at £5 
and three cases at £2 10s. Interest on monies invested and in the 
bank had been received to the amount of £26 ; working expenses 
had amounted to £12; and on 3lst December last there remained 
a balance in hand of £802. 

Barrow.—The hematite pig iron market is firmer on the week, 
and makers are enabled to advance the prices to 45s. 6d. per ton, 
net f.o.b., for parcels of mixed numbers of Bessemer iron, although 
hematite warrants are quoted at practically 1s, per ton below this 
figure. This provesconclusively that prospects are better, because 
makers have raised their prices on the basis of the improved 
demand, and because the early delivery requirements have shown 
an improvement, which is likely to have a good influence on the 
business of the year. There is less disposition on the part of holders 
of hematite warrants to sell at low prices, seeing that sales have 
been made well in advance, and that makers generally are sold 
forward for the best part of the year. Stocks are not increasing, 
although the output hos been recently increased, but the delivery 
engagements are such as to preclude the possibility of any increase 
in stocks, at least for some time to come. In the steel trade there 
is great activity, and orders are offering for a larger production 





than the district is capable of, as well in steel rails as in plates, 
angles, &c., for shipbuilding } oy Rails of heavy sections 
have been advanced from £4 to £4 5s. per ton for heavy 
sections, This to some extent has checked the demand; 
but as the demand is full and brisk and makers are fuily 
employed, it is expected that makers will be able to secure the 
improved prices they are now asking. Light sections of rails are 

uoted at from £4 10s. to £4 15s. per ton, and colliery sorts at 
3s 2s. 6d. per ton. There is a growing d d for Si Martin 
steel, ially in the form of ships’ — and angles, and makers 
are not only busily ene ao and well sold forward, but they are 
experiencing a demand which justifies the expectations of a brisk 
spring and summer season ; indeed, it is evident that the mills and 
furnaces engaged in this department will have to be supplemented 
in order to increase the output necessary for the increased trade 
now offering, as well on local as on general account. Plates 
are quoted at £7 2s. 6d., and angles at £6 7s. 6d. per 
ton. Billets, tin bars and hoops are in good demand, and 
business is good in steel forgings and steel castings. Ship- 
builders oa engineers are prospectively busy, and are 
likely to be even more so. Good orders are offering both for ordi- 
nary mercantile marine and for war ships, and orders of some im- 
portance are in pros In the general trades a brisk state of 
things is maintained. Kerosene is in brisk request, and the new 
petroleum trade at Barrow is developing. A new consignment of 
4000 tons in bulk arrived at Barrow on Wednesday, for which 
there is a brisk demand. Iron ore is steady at from 9s. 6d. to 12s. 
per ton, net at mines. The coal trade is steady, and the consump- 
tion is increasing. Shipping is brisk. The announcement was 
made at the close of last week of the failure of Messrs. Westray 
and Copeland, engineers and ironfounders, of Barrow, with heavy 
liabilities. Recently the firm has devoted much attention to 
marine engineering and the repairing of ships, and several import- 
ant contracts are unfinished. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Ar the annual meeting of the Sheffield Chamber of Commerce, 
held since my last letter, a considerable amount of time was spent 
in discussing the Merchandise Marks Act. A strong feeling was 
expressed in favour of it being made still more stringent. One 
suggestion was that wherever practicable all goods which were 
imitations of Sheffield goods should bear the place of origin. 
Mr. Mundella wrote, suggesting that the Board of Trade 
should prosecute in alleged infringements of the Act, as that 
Department had already in existence the necessary legal 
machinery. Mr. Wortley, M.P., who is in a position to 
know, indicated the probability of our large establishments 
being early called upon to show what they could do in the 

roduction of military material. They will be only too glad to 
om the opportunity, for, in spite of recent orders for armour- 
piercing projectiles, gun forgings, and finished guns, there is much 
valuable plant—particularly armour-plate plant—doing literally 
nothing. Lord George Hamilton, First Lord of the Admiralty, is 
at present making a round of the private establishments on which 
the Government would have largely to rely in the event of war 
requiring instant supplies of stores to be furnished. He was here 
last are § when he had an opportunity of seeing the immense 
progress which has been made by our leading firms during the last 
two years. 

In steel, iron, and coal—excepting household sorts—prices con- 
tinue to move slowly and steadily upwards, Hematites keep very 
firm at 54s. to 55s. per ton, but makers are not anxious to sell at 
those prices. A very large business is being done in steel castings, 
for which German travellers are actually seeking orders in our 
midst. The Hadfield Steel Foundry Company find their man- 
ganese stee] in increasing request for the States, where they have 

nted permission for its manufacture. At the Iron and Steel 
{stitute meeting, in Edinburgh, last September, Mr. R. A. Had- 
field read a most interesting paper on ‘‘ Manganese Steel,” which 
possesses exceptional qualities for work where greatenduring powers 
are needed. 

The ironworks in this district are at present fully employed in 
every department. One speciality is becoming of great importance 
—the production of hoop iron. This is manufactured in large 
quantities both for home and abroad. It is freely required in the 
making of beer barrels, and for baling cotton. In the cotton grow- 
ing districts of the Southern States of America the material is 
subjected to hydraulic pressure, and then cl together by 
iron hoops. At the Rotherwood Ironworks, Woodhouse, near 
Sheffield, there are orders sufficient to warrant full employ- 
ment for a considerable time ahead. Other establishments are 
also fully engaged on this kind of work and other iron productions. 
As a result of the activity in the iron industry, all coal required for 
that purpose is in excellent request at advancing quotations. All 
the steam and gas coalpits are on full time, and the demand is 
quite equal to their output. Unfortunately for the colliery pro- 
prietors, their contracts were made last summer for twelvemonths, 
and they are therefore ‘‘scooping out their coal-cellars” without 
obtaining any advantage from the improvement in values. Coke 
is in good demand, large deliveries being now made from this 
district for blast furnaces in Northamptonshire and elsewhere, at 
prices which show a decided improvement on those of twelve 
months ago. Blast furnace coke is now quoted at lls. to 12s. per 
ton at the ovens for best qualities. Steel manufacturers feel this 
advance keenly. As four tons of coke are needed to make one ton 
of steel, it is evident that an increase of 3s. to 4s. per ton on coke 
is a serious factor in steel production. 

In North Derbyshire, the large house-coal pits in the neighbour- 
hood of Clay Cross are only working two and a-half to three days 
aweek. Such a condition of affairs is almost unparalleled in the 
history of the coal trade at this season of the year. As a rule, 
January and February are exceedingly brisk months in house coal, 
which rarely shows signs of weakness until April, when the coal- 
owners begin to consider about making the first summer reduction. 
Of course the cause of the languor in household fuel is the remark- 
ably mild weather we have had this “winter.” Excepting an 
occasional ‘‘ cold snap,” and a good deal of rain and wind, there 
has really been no inclemency to speak of. At present the weather 
is again harder ; this has lasted for three days, but while I write 
the air is getting milder again. 

The coalowners of South Yorkshire have held another meeting 
to consider the advance of 3d. per ton on the carriage of coal 
to Hull, made simultaneously—as already stated in THE ENGINEER 
—by the Midland, the North-Eastern, the Manchester, Sheffield, 
and Lincolnshire, and the Hull and Barnsley railways. Mr. 
Marshall, the secretary of the association, reported that he had 
forwarded to the various railway companies copies of the resolution 
passed at the coalowners’ meeting a month ago. He had not re- 
ceived a definite reply from any of the companies, but simply a 
promise that the coalowners’ communication had been received, 
and would in due course be laid before the directors for their con- 
sideration. Several of the colliery proprietors stated that the 
advance in the carriage rate had already seriously affected the 
trade, as owing to it some vessels had already left Hull without 
cargoes which would otherwise have taken coal. There was reason 
to apprehend iderable disp) t of the coal traffic in con- 
sequence of the increased cost. It is feared that the question of 
wagon hire may also be reopened. Should that take place, it 
would be equal to a further charge of 2d. per ton per day for 
demurrage. The position of the coalowner at present is a difficult 
one, for with this railway reverse to contend against there is a 
serious rise in the cost of timber and stores. The coalowners 
decided to do their utmost to secure a continuance of the rebate 
of 3d. per ton they have had for eighteen months, and which has 
enabled them to do a large export business, 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Not only has the improvement in the Cleveland pig iron trade 
reported last week continued, but the tone of the market has been 
further strengthened by the favourable returns of the Ironmasters’ 
Association issued on the 4th inst. At the weekly meeting of the 
trade held at Middlesbrough on Tuesday last, buyers were prepared 
to pay 34s. per ton for this month’s delivery, or 14d. more than 
they offered last week. Sellers, however, appea: to have but 
little g.m.b. iron to dispose of, and would not part with any at less 
than 34s. 14d. to 34s. 3d. For delivery to the end of the first 
quarter, a large business might have been done at 34s. 3d., but 
sellers, believing in a more prosperous future, were exceedingly 
reluctant to commit themselves. There have been a few transac- 
tions for delivery over the current half-year at 34s. 6d. per ton. 
Makers are again quoting 35s., and will not accept less. They 
have little or nothing to offer for prompt delivery, and decline to 
sell ahead. Forge iron is very scarce, and cannot be procured at 
less than 33s. 3d. per ton. Makers are asking 33s. 6d. 

Warrants, which realised 33s. 74d. per ton on Friday last, had 
risen by Tuesday to 34s. 

Messrs. Connal and Uo.’s stock of pig iron at Middlesbrough was 
augmented last week by 776 tons. ~ ee the whole of January 
into account, there was a decrease of 2885 tons. The stock held 
on the 31st ult. was 247,060 tons; at Glasgow it amounted to 
1,034,292 tons, which represents an increase of 2544 tons during 
the month. 

The aggregate shipments of pig iron from Tees-side wharves 
between the Ist and 31st ult., inclusive, amounted to 70,465 tons ; 
of this total, 46,484 tons went coastwise, and 23,981 tons to foreign 
a Scotland, the principal customer, took 30,887 tons, and 

Vales, 11,330 tons. The chief foreign destinations were as follows, 
viz.:—Holland, 7080 tons; France, 4160 tons; Italy, 3250 tons; 
and Belgium, 2972 tons, The manufactured iron shipped amounted 
to 12,685 tons, and the steel to 22,739 tons. 

The returns for January issued by the Cleveland Ironmasters’ 
Association show that on the 31st ult. ninety-nine furnaces were 
in blast, or four more than at the corresponding date in 1888. 
Sixty furnaces were producing Cleveland iron, and the remainder 
hematite, &c. The total output of iron of all kinds was 226,767 
tons, or 2783 tons more than in December. The aggregate stocks 
in the whole district amounted to 466,098 tons, which is equivalent 
to a decrease of 6530 tons during the month. 

Great efforts are being made by the council of the Middlesbrough 
Chamber of Commerce to make that organisation more powerful 
and more useful. With that object in view, a public dinner, 
intended to be made an annval event, was held at the Erimus Club 
on Friday evening last, the president, Mr. J. T. Belk, occupying 
the chair. Among the celebrities who attended were Sir C. M. 
Palmer, Sir Joseph Pease, and Sir Lowthian Bell. Sir C. M. 
Palmer was astonished to find that, notwithstanding the activity 
displayed by the Middlesbrough Chamber and the influence it 
seemed to possess, it only possessed some forty members on. its 
roll. The Newcastle Chamber, of which he is president, had 
been the means of breaking down the French monopoly 
of seats on the board of the Suez Canal, and of securing 
thereon a fair representation of English interests by Englishmen. 
Chambers of Commerce on the Continent were much more prized 
than here. They were countenanced and even subsidised by Govern- 
ments, and well supported by the leaders of industry. He attri- 
buted the passing of the new Railway and Canal Traffics Billin a 
large measure to the efforts of the Associated Chambers of Com- 
merce. He thought that body ought to be invited to hold their 
annual meeting at Middlesbrough. Sir Joseph Pease, in replying 
to the toast of the Tees Conservancy Commission, said that it had 
been said the main purpose of Chambers of Commerce was to ‘‘ bait 
railway directors.” But he was sure Middlesbrough could not com- 
plain of the way in which every reasonable want had been met by 
the North-Eastern Railway Company. Asregards the Tees Con- 
servancy Commission, there were few bodies which had recent] 
displayed more beneficial activity. The members had re- 
themselves into committees, and a wise division of labour had 
resulted. They had changed their harbour master, and death had 
changed for them their engineer. They had increased their 
graving dock, and revised the whole of the rules and regulations 
affecting trade on the river. They had fought the Crown success- 
fully as regarded mineral rights, and compromised therewith very 
favourably as to the right to place wharves near the foreshores of 
the river. They had completed and opened the South Gare Break- 
water, and were getting well on with the North Gare, and expected 
to finish it at a comparatively small cost to the district. They had 
considerably reduced the interest on their bonds, and their debt 
now amounted to £800,000. Towards this they had £15,000 in 
steamers, £37,000 in their graving dock, and £14,000 in shops, 
and a moiety of all reclaimed land. Out of 2,600,000 tons of pig 
iron made in the district last year, over 900,000 tons passed 
down the Tees, as well as 500,000 tons of manufactured iron and 
steel. The size of ships entering the port had increased from 500 
tons to 3600 tons. It was no longer a mere coasting trade, but 
extended to India, China, and Japan; and it was to enable the 
ironmasters to retain these markets in the future that the Commis- 
sion were devoting their energies. Sir Lowthian Bell, respond- 
ing for the trade of the district, lamented the lack of the 
numerous and various subsidiary industries which formed so pro- 
minent a feature of the Midland iron trade. He thought that 
English traders, as a body, lacked the energy and enterprise of their 
German rivals. They were too prone to rest on their laurels, 
whilst the more complaisant and accommodating foreigner was 
rapidly opening out new fields of enterprise. He considered the 
new Imperial Institute was likely to be of the utmost utility in 
developing the trade of the country. 

The bi-monthly report of Mr. E. Waterhouse, accountant to the 
North of England iron trade for the period ending December 31st, 
1888, was issued on the 28th. It seems that at last the finished 
iron makers are getting through their old low-priced contracts, and 
are beginning to realise substantially better prices. The increase 
as regards quantity on the previous two months was nearly 1000 
tons, the aggregate output om been 53,941 tons. The average 
net selling price realised was £4 19s., which represents an increase 
of about 3d. per ton over that of the previous period. 








NOTES FROM SCOTLAND. 
(From our own Corre: ) 

THERE has been a much firmer tone in the Glasgow pig iron 
market this week, and prices of warrants have materially improved. 
This movement is partly due to cheaper money, which has enabled 
operators to lift and pay for their warrants. In the early part of 
the week warrants were found to be very scarce on this account, 
and a sharp upward movement at once occurred in prices. The 
favourable reports of the Middlesbrough iron trade, together with 
the prospect of the storing of iron ceasing in Glasgow, has helped 
to strengthen the movement in question. As there is an improved 
inquiry for hematite pigs at better prices, it is expec’ that 
makers will almost cease making g.m.b. and put additional fur- 
naces on hematite, in which case the principal source of weakness 
in the trade—the constant increase of stocks in the public stores— 
would be removed. 

The past week’s shipments of pigs amounted to 7571 tons, as 
compared with 7227 in the ne week of 1888. The total 
included 120 tons to Spain and Portugal, 150 to Holland, 220 to 
France, 250 to South America, 270 to Italy, 520 to the United 
States, 860 to Australia, and 4938 tons sent coastwise. The last 
item shows that there is a large consumption of ordinary Scotch 
pigs here, and indeed the home demand is at present the strong 
point of the trade. One additional furnace has been put in blast 
at Gartsherrie, and the total number now in operation in Scotlaed 
- eighty, as compared with eighty-three at the corresponding date 
ast year, 





The current values of makers’ iron are as follows:—Gartsherrie, 
f.o.b, at Glasgow, per ton, No, 1, 48s, 3d.; No. 3, 46s. 3d.; Colt- 
ness, 50s, 6d. and 48s, 6d.; Langloan, 49s. 6d. and 46s. 6d.; Sum- 
merlee, 50s. and 46s, 6d.; Calder, 50s. and 45s.; Carnbroe, 43s, 
and 41s. 6d.; Clyde, 46s. 3d. and 44s, 3d.; Monkland, 42s. 6d. 
and 41s. 6d.; Govan, at Broomielaw, 42s, and 41s.; Shotts, at 
Leith, 49s, and 46s, 6d.; Carron, at Grangemouth, 50s. 6d. and 
45s, 6d.; Glengarnock, at Ardrossan, 47s. 6d. and 41s, 6d.; 
Eglinton, 41s, 6d. and 40s. 6d.; Dalmellington, 43s. and 42s, 

As indicated above, there is a more active request for hematite 
igs for use by the steel makers, and the price has advanced about 
s.a ton, The cost of the ore out of which this class of iron is 

made is rather high, in consequence chiefly of the freights that 
have to be paid from Bilbao to the Clyde. Within the last week 
freights have moved up 3d. a ton, and there has been a lack of 
business in the ore market, but it is ex d that makers will 
— to order new supplies without much further delay. 

e steel trade is in a very active state. Makers state that there 
is not a great amount of new work offering at the moment, but 
they have plenty to go on with until further orders are placed. 
They have not relaxed their prices, although merchants allege that 
og ge purchase English-made plates at a reduction of 2s, 6d. 
to 5s. a ton from the quotations recently current. 

In the manufactured iron and engineering departments there is 
great animation, and here the prices are also maintained. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced £5640 worth of locomotives to 
Natal, and £3000 ditto to Cape Town ; machinery, £11,720, includ- 
ing several rice, sugar, and paper mills for the East and West 
Indies ; steel goods, £5000; general iron manufactures, £32,700 ; 
and sewing machines, £2716. 

In the coa) trade business has been a good deal interrupted 
by the seamen’s strike, which has stopped the dispatch of vessels 
from Clyde ports, and the steam coal trade has especially suffered 
from this cause. Still, the shipments on the whole have been good, 
amounting in the aggregate to 83,100 tons, as com with 
76,163 in the same week of 1888. Splint coal sells f.o.b. at Glas- 
ge at 7s. 6d. to 8s, per ton; main, 7s. 3d. to 7s. 6d.; steam, 8s, to 

6d.; and ell, 7s. 6d. to 7s. 9d. 

It is reported that the contract for the supply of coals for the 
Danish State Railways has again come to Scotland, the price being 
small in view of the increased wages of miners and the compara- 
tively high freights that have to be paid. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

NEXT week trains will run direct to Barry and the Dock in con- 
nection with the Great Western and Taff Vale Railways. This is 
one of the leading events of the spring; the other, but of far 
greater importance generally, isthe Bute and Taff Working Agree- 
ment Bill, which will soon come on, and, it is expected, without 
much antagonism. The points I gather are, a dual directorate, 
— of i " Zz t of expenditure, 

e sound, vigorous condition which has characterised the coal 
trade for some time continues. Last week was another of an 
altogether exceptional character; the total exports were again 
over 200,000 tons to foreign destinations. I think I am within 
bounds in stating that last week gave the heaviest total of steam 
coal that has ever been exported from Cardiff ; prices, too, are 
forging ahead, so coalowners have not only todo with greatly 
increased demands, but have the satisfaction of knowing that 
prices are hardening, with a quiet regularity very indicative of 
continuance. 

The latest prices are as follows :—Steam, best, 13s. 6d. to 14s. ; 
seconds, 12s. 6d. to 13s.; Monmouthshire, from lls. 9d.; small 
steam is at 5s, 9d. In house coal there is the same animation. 
No. 2 Rhondda is at 11s. 6d., and for No. 3 12s. 6d. to 12s. 9d. is 
being readily given. Small bituminous is again moving upwards, 
Last week 8s. 3d. was the ordinary price, but sales are now being 
effected for 8s. 6d. Similar upward prices and animation can be 
noted at all the ports. At Swansea the volume of export is prac- 
tically undiminished, and there are mov ts in tion with 
the coalfields of Swansea and of Neath which are of good omen. 
In all respects, both as regards future openings and present 
demand and prices, there is abundant reason for satisfaction, but the 
attitude of the men in some of the valleys is a little troublesome. 
Trouble seems particularly to be threatening the Ocean collieries, 
the men being apparently bent upon a self-willed course of action, 
and to be opposed to common sense direction. The colliers gene- 
rally are bent upon the Monday holiday so far, but I note that in 
the Garw district the “elders” are counselling the men to use 
their holidays in better ways than by coursing, which is the 
prevailing taste. 

Patent fuel continues to advance both at Swansea and Cardiff. 
The present price is 11s, to 11s. 3d. for best brands. Coke is firm. 

In the iron and steel circles there is a good deal of activity, and 
if one eliminates the steel rail feature there is subject matter for 
congratulation ; prices show this. Latest quotations on Change: 
—Pig, Glasgow, 41s, 44d.; Middlesbro’, No. 3, 33s. 114d.; Cwm- 
avon, 47s. 6d. at works. Welsh bars, £5 to £5 2s. 6d.; sheet iron, 
singles, £8 to £8 5s.; steel rails, heavy sections, £4 10s. to 
£4 12s, 6d. I may mention that these are quotations, but sales in 
good bulk would be effected at prices between each extreme. Light 
sections are offered for as low as £4 17s. 6d.; steel sheets, singles, 
£9 to £9 5s.; Bessemer blooms, £4 5s.; tin-plate bars, £4 15s.; 
Siemens, best, £5 2s. 6d. 

I hear from a well-informed source that it is probable the 
Landore-Siemens Works, which ceased working in September 
last, will be put up for sale in London on the 13th, and it is pre- 
dicted in Swansea that they wil! be ‘‘knocked down cheap.” I 
suppose that half a million of money has been sunk there. That is 
the current gossip. 

Cyfarthfa Works, as I have frequently stated, are doing 
admirably. Mr. Evans has attained the proud distinction of 
turning out the most uniform quality of Bessemer steel in the 
trade, and this I attribute to his practical knowledge, obtained 
— youth upwards, combined with his indomitable energy and 
pluck. 

Dowlais Works, where they make steel ship plates of first quality, 
are, I note, keeping far ahead of other works in meeting the de- 
mand of this progressive age. A far-seeing authority in all 
matters connected with iron and steel, and who forecast a new 
Dowlais on Cardiff Moors years before the oe moved, sub- 
mits to me, for THE ENGINEER, a profound query. ‘‘ Why,” he 
exclaims, ‘“‘is it that with all the advantages of Wales for steel 
shipbuilding, with a coast better adapted, with steel more cheaply 
produced than in any other part of the United Kingdom, and 
with facilities far superior to those enjoyed on the Clyde, there is 
not a single craft being built anywhere in the Principality?” 

There is not much alteration to be reported in connection with 
the tin-plate trade. The demand continues moderately 0 

Block tin is advancing. There has been some slight fluctuation 
in prices during the week in plates, but the latest quotations are 
as follows :—Iron cokes, 12s. Ba. to 13s.; Bessemer, 13s. to 13s. 3d.; 
— 13s. 6d. to 13s, 9d.; ternes, 24s, to 26s. 6d.; charcoal, 26s, 
to 28s. 


I referred last week to a dispute amongst the tin workers, result- 
ing from the dismissal of some of the menat Morriston. This 
now assumed larger proportions, The men in the finishing depart- 
ments have given a month’s notice, and the manager has rejoined 
by giving notice to everyone employed. This will affect 2000 
people, but it is to be hoped that before the month is out an 
arrangement will be made. ’ 

Eaglesbush Colliery, Neath, is being offered as a good speculation 
for capitalists. 

Gold mining is still in the ascendant. At Mr. Pritchard Morgan’s 
mine another dividend has been announced, making £200,000 
divided amongst shareholders during the past twelve months. 











NOTES FROM GERMANY. 
(From our own Correspondent, ) 

THE iron trade, both in the east and in the west, progresses 
steadily, and apparently to the satisfaction of all concerned, 
Improvements are visible in nearly all branch The d d is, 
without exception, brisk ; and if no further rise in prices has taken 
place, those quoted, at least, are extremely firm. In Silesia the 
iron market continues very brisk, particularly as regards pig iron, 
not only for home consumption, but also for export over the 
borders. The price is consequently extremely firm. The con- 
struction works are also larger consumers than usual, as they are 
engaged on work increasing iron plant of all descriptions. The 
rolling mills are all employed to their utmost, and a number of new 
puddling and welding furnaces are in course of erection to keep 
pace with the demand. 

The Belgian iron market continues unchanged and satisfactory, 
Pig iron is no more to be bought at the old low prices, its present 
price being 50f. This has caused bars to become a little dearer, 
which scares away some buyers. But this will only be temporary, 
Girders and channel iron are in good demand, The syndicates 
have raised rolled iron 5f. p.t. all round, 

Kigbt million francs have been subscribed by a syndicate of 
Brussels bankers, to commence the first section of the Congo Rail- 
way. Five large Belgian glass works have been put out of work, 
and a great number of single furnaces have also been extinguished. 
The total amount for the cupolas for the Maas fortifications is 
estimated at about 20 million francs. Gruson in Buckau, near 
Magdeburg, has secured the lion’s share; the remainder has been 
distributed amongst the French works Creusot, Chatillon, St. 
Ch j, and Cc try, and the Belgian works Seraing, Coillet, 
Van den Kerchove, Ghent, and the Ateliers de la Meuse, Lidge. 
Beyond the heavy artillery, 250 to 360 quick-firing guns for arming 
the forts have been ordered from Nordenfeldt and Co, in London. 
The Ongrée works have also received part of the requirements, 
The heavy guns have been awarded to Krupp in Essen, 

The French iron market is in an unchanged and not very satis- 
factory condition. The good expectations indulged in at the 
beginning of the year have not been realised. The tendency to 
do business is good, but the high _ of raw materials militates 
against healthy expansion. One thing will be of consequence to 
the iron trade in the Nord department, namely, a new railway 
tariff is proposed by which the freight on iron and steel, Xc., will 
be reduced by 8f. p.t. between that department and Paris, 

In Rheinland-Westphalia iron ores are in as brisk demand as 
ever, the mines being scarcely able to keep pace with it. Prices are 
consequently firm, ranging from M. 10°50 to 14 for roasted steel 
stone, whilst minettes are also very firm in price, and seem 
inclined to become dearer, so that the 40 per cent. sort is now 
noted M. 3°15 p.t. at mines, Pig iron has made a visible advance 
of late. Spiegeleisen is in very good demand for abroad, and that 
for inland is not much less so. ‘lhe prices are therefore extremely 
firm and rising, so that the 10 to 12 per cent. sortis now noted 
M. 61, rising up to M. 74 for the 20 percent. grade. Forge pig 
is in very full demand, and as purchasers have shown of latea great 
inclination to purchase at long dates, contracts have been made for 
the middle of June, and stocks have been pretty nearly cleared 
out, so that the ghost of higher prices has reappeared. The 
prices have in the meantime gone up to M. 53 p.t. in the Sieger- 
Jand and in Rheinland - Westphalia to M. 54 p.t. Foundry 
pig finds a constant steady sale at very firm prices; no alteration 
has taken place in these. In basic and Bessemer there is nothing 
particular to note ; the first is in tolerably good demand, with 
prices tending to rise ; the latter somewhat - oe though the 
price for it, at some works, has been raised to M. 57 p.t, Luxem- 
bourg forge is noted M. 34 to 35 p.t. The total production of pig 
iron, including Luxembourg, was for December, 1888, 354, 866 t. ; 
forge, pig, and spiegeleisen, 163,182 t.; Bessemer, 32,420 t.; basic, 
112,797 ; and foundry, 46,467 t. In December, 1887, 359,867 ; 
from January Ist to December 3st, 1888, 4,229,484 t., against 
3,907,464 t. for the same period the year before. In bar iron it 
appears that the inland demand is gradually and satisfactorily increas- 
ing, whilst, as usual, the export amounts to little, and is not likely to 
improve so long as the conventions last. The prices scarcely pay 
at present quotations of raw materials, but before the second 
quarter there is scarcely any likelihood of their being raised. 
Hoops are at this moment in very full demand, and this may also 
be said of other small sections of iron, buyers having now come to 
the conclusion that the lowest price has been touched, and are now 
hastening to place their orders. In plates there is no appreciable 
change to notice; the works are all fully employed, and the demand 
keeps steady and good. The output for the month of December 
was 11,478t. ‘The sheet trade, though not quite so satisfactory as 
that of plates, is a little better than it was. Complaints are still 
made that in spite of the late rise of M. 5 p.t. they cannot be 
made for the money—that is, 155 p.t. The wire rod trade has 
advanced unusually rapidly, and both in Rheinland-Westphalia 
and in Silesia the price has been raised M. 10 p.t. all at once. 
On the other hand, both drawn wire and wire nails are as far from 
paying as ever, and the trade more than dull, though it is said 
nails are looking more lively than they were. The foundries and 
machine shops are all regularly employed, but find it difficult to 
suit their prices to the wishes of customers in view of the dear raw 
materials. , 














LAUNCHES AND TRIAL TRIPS. 





Messrs. Finch and Co., of Chepstow, launched three more 
150-ton steel coaling lighters, built for the Lords Commissioners of 
the Admiralty. 


Messrs. Fleming and Ferguson, engineers and shipbuilders, 
Paisley, launched from their yard on Saturday a steel screw 
steamer, the Singapore, intended for passenger and cargo service 
between China and Singapore. This is the largest steamer yet 
launched on the Curt. Her dimensions are 275ft. in length by 3bft. 
beam, She will be fitted by the builders with their patent 
improved balanced quadruple expansion engines to indicate 1600- 
horse power. 


On the 31st ult. the Tyne Iron Shipbuilding Company launched 
a handsome steel-screw steamer—the Dora Foster—ot the improved 
well-decked type, built for Messrs, a and Pattison, New- 
castle. Her dimensions are: Length, t.; breadth, 38dft. ; 
depth, 23ft. 3in.; and she will be fitted with powerful triple-expan- 
sion engines by the North-Eastern Marine Engineering Company, 
of Wallsend-on-Tyne. She is fitted with all modern improvements 
for the rapid loading and discharging of cargo. 


The s.s. Wm. C. Mitchell was launched by Messrs, Wm. Doxford 
and Sons, of Pallion, on Saturday last. It has been built to the 
order of the Steam Navigation Company of Ireland, of Belfast, for 
the general trades, and is entirely built of steel to Lloyd’s 100 A 1 
class. The principal dimensions are 265ft. by 37ft. by 18ft. 6in., 
with cellular double bottom fore and aft. The engines, by Messrs. 
Doxford, are triple expansion, three cranks, the cylinders bein 
2lin., 33in., and 54in., with a 36in. stroke, and they are supplie 
with high-pressure steam from exceptionally large boilers. 


The s.s, Joseph John, recently launched by Messrs, Wm. Dox- 
ford and Sons, of Sunderland, sailed from the Wear on Friday last 
to take her trial trip. The day was spent in trials on the mile at 
Whitley, when, we are informed, a speed of 11} knots was 
attained in ballast trim. She has been built for Messrs, Jaffe 
Bros. and John Jaffe, Esq., of Belfast, and constructed under the 
supervision of Messrs. Carlisle and Co., of London, per Mr. C. P. 

. Bond. After the trial trip the vessel seed direct, to 
Antwerp. She is in every way a duplicate of the s.s. Daniel, 
recently built by Messrs. Doxford for Mr. Otto Jaffe. 
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NEW OOMPANIES. 


bi following companies have just been regis- 

tered :— 

Michoacan Railway and General Mining Com- 
pany, Limited. 

This company was registered on the 29th ult., 
with a capital of £300,000, in £10 shares, to acquire 
a concession from the Mexican Government for 
the construction of a railway from Maravitio to 
Angauguco and Zitacuaro, and thence through 
or to Iguala; also to acquire the mines of 
Carrillos, Purisima, and Carmen, with adjacent 
smelting works at Las Trojes, and for such pur- 
poses to acquire the business, pare pied and assets 
of the Trojes United Mining and Smelting Com- 
pany. The subscribers are:— 

Shares. 
J. = Sas Holland Park-gardens, W., soli- 
citor 6 186. Se Gh. be on len 
E. Wood, 32, Lothair-road, N., clerk .. ae 
F. C. Dyer, 10, Gladys-road, N.W., clerk .. .. 
E. A.  sateateatanaen 83, Rushmore-road, Clapton, 
cler C8. 66. 08 66. C6 ee Oe 485 Ge ae 
F, J. Gibson, 18, Great Turnstile, Holborn, clerk 
W. H. Macey, 9, Savernake-road, accountant .. 
J, Singleton, 80, Balcombe-street, N.W., clerk .. 

The number of directors is not to be less than 
three, nor more than nine; qualification, £300 in 
shares; the first are Major Shepherd, R.E., and 
Messrs, R. M. Brereton, F. Nettlefold, J. T. 
Sellon, R. R. Symon, A. G. Renshaw, C. W. 
Mackillop, and E. H. Carbutt. Minimum, remu- 
neration, £1000. 


1 
1 
1 
1 
1 
1 
1 


Paget Web Company, Limited. 


This company proposes to acquire and work 
several letters patent relating to improvements 
in warp-weavin, hines, ti known as 
warp knitting or warp machines, It was regis- 
tered on the 28th ult., with a capital of £20,000, 
in £5 shares, with the following as first sub- 
scribers :— 





Shares. 
H. Chapman, C.E., 69, Victoria-street, West- 


WEG, tec Be. (ee) on es 00 ae. We. os 1 
G. B. Oughterson, C.E., 10, Vanbrugh Park- 
WORT. Fea, hs ohh 50: ou. ok. .40-Lbe 1 
A. H. Hernn, Baron's-court-chambers, 8.W., 
— ae” ee) ein aivae ge" tek oe: én 1 
E. W. C. Carbutt, 19, Hyde Park-gardens .. .. 1 
W. H. Maw, C.E., 10, Addison- > eae 1 
F. J. Griesbach, 33, St. James-square, Notting 
a SS. a, oh. ey ee. ee. ee os 1 
B, Johnson, 28, Great George-strect, solicitor 1 


The number of directors is not to be less than 
three, nor more than five ; qualification, 100 shares. 
The remuneration of the board is dependent upon 
the dividend paid. If the dividend is from 5 to 
10 per cent., then the remuneration is to be 10 
per cent. of the total amount of dividend of any 
year, and 20 per cent. of the total amount of 
dividends in excess of 10 per cent, per annum. 





Taunton, Delmard, Lane, and Company, 
Limited. 


This company was registered on the 29th ult., 
with a capital of £125,000, in £10 shares, to take 
over the businesses of R. H. Taunton and Hay- 
ward, at the Star Works, Birmingham, manufac- 
turers of iron and steel tubes, pcm and war 
materials; the business of Maurice Delmard, of 
Old Charlton, Kent, engineer; the business of 
the Patent Steam Boiler Company, Birmingham ; 
and of Howard Lane and Company, of Palmer- 
ston-buildings, engineers, The subscribers are:— 

Shares. 


*Maurice Delmard, Old Charlton, Kent.. .. .. 
Howard Lane, 115, Palmerston-buildings, engi- 

ite ae ae ee ee ee ee ee ee eee 
R. A. P. Taunton, Solihull, Birmingham, manu- 

MD So 5s 7a eh aa cg eee ak” tan ee 
> H. Taunton, Wilton, Birmingham, manufac- 

nrer ef a ee ae ee! a ee 
*J. P. Williams, M.P., Edgbaston. Birmingham.. 
*F. B. Goodman, Edgbaston, Birmingham .. 
F. Casson, Aston, Birmingham, engineer 

The number of directors is not to be less than 
two, nor more than six; the first are the sub- 
scribers denoted by an asterisk, who may appoint 
Messrs. Howard | ns and R. A. P. ls ng to 
seats at the board; remuneration, £315 per 
annum, or such additional sum as the company in 
general meeting may determine. 


Universal Water Power Company, Limited. 


‘This company was registered on the 3lst ult., 
with a capital of £12,000, in £5 shares, to acquire 
the right to manufacture the water wheel and 
other appliances invented by H. Coates Simpson. 
The subscribers are :— 

Shares. 


*J. H. Barry, 10, Cannon-street, merchant... .. 
H. ha a Welsh Bridge, Shrewsbury, mer- 

cee ce REO IO SP ES a 
Alexander Simpson, 9, St. Mary’s-road, Willesden 
E. W. Austin, 19, Baskervilleroad, Wandsworth 
*W. S. Simpson, 104, Marine-parade, Worthing .. 
*E. R. Mansell, 114, Northcote-road, Wandsworth 
*T. H. Thorp, Castleford, York, colliery proprietor 


The subscribers denoted by an asterisk are the 
first directors. 1200 shares are to be allotted to 
the vendor in part payment of purchase money. 


et ttt 


ke tt tt tt 





London Sanitary Engineering Company, Limited. 

This company was istered on the Ist inst., 
with a capital of £35,000, in £1 shares, to acquire 
the interest of the partnership of J. G. Stidder, 
Davis, and Co., sani engineers, and also the 
business carried on at Grange-road, Bermondsey, 
under style of the London Sanitary Engineering 
Works, The subscribers are :— 


Shares. 
A. H. Davis, Carshalton, engineer .. .. .. .. 
= Stidder, Grange-road, 8.E., sanitary engi- 
H. Plumbly, ~ New Cross, stationer .. 
W. J. Tho est Green-road, Tottenham .. 
H. O. Davis, ton, ——— ae a ee 
W. W. H. Palmer, Heathfield, Forest Hill, engi- 
ce a ee RE aR eas la 
W. F. Fox, 1, Bramah-road, Brixton, clerk.. .. 
The number of directors is not to be less than 
three, nor more than seven; qualification, 100 
shares; the subscribers are to appoint the first; 


remuneration, £500 per annum, to be divided as 
they may determine, Mr. J. G. Stidder is ap- 


—— ll eetiaediont os 


pointed managing director for five years, at a 
salary of £ r annum, and a commission of 


23 per cent. on the net profits after 10 per cent. 
afrtdonl has been paid. ” 





THE PATENT JOURNAL. 
Condensed from the “yee 2 the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. wins 


18,085a. Execrric Appiiances, Sir W. Thomson, 
Glasgow.—[{Note.—This application having been 
originally included in No. 18,035, dated 11th m- 
ber, 1888, takes under Patents Rule 23 that date.) 

18,0358, MEASURING and Recorpino Currents, Sir W. 
Thomson, Glasgow. —[Note.—This application having 
been originally included in No. 18,305, dated 11th 
— 1888, takes under Patents Rule 23 that 

te. 

18,085c, RecuLatinc Exvecrric Currents, Sir W. 

omson, Glasgow. —[Note.—This application havin 
been originally included in No. 18,035, dated 11th 
December, 1888, takes under Patents Rule 23 that 
date.) 
1889. 

4484. Maxina Breap, D. E. Thomson, Glasgow.— 
(Note.—This application having been originally 
included in No. 448, dated 10th January, 1889, takes 
under Patents Rule 23 that date.) 


25th January, 1889. 


1416. Steeve Hover, E. Manes, London. 
1417. Macuine for DeLiverino Articves, A. Lucien, 


on. 
1418. Decomposinc Tecunicat Nickret, G. Kruss, 


ndon. 
1419, | ga for Opera Grasses, &c., G. Plessy, 
on. 
1420. Seconpary Barrerigs, F. King, London. 
1421. Votraic Exvecrric Betts, &., G. A. Sykes, 
London. 
— Fire-Escare, &., T. Oakley and E. Smith, 


mdon. 
1423. Means for Preserving Mitk, F. McIntyre, 


iw. 
1424. Apparatus for Compressine Air, C. F. H. Hayes, 
mdon. 
26th January, 1889. 


1425. Apparatus for Weicuinc Hay, J. Bradbury, 
Manchester. 
1426, Fastener for use in Wire Fencino, R. R. Main, 


‘ow. 
1427. Venccurenen, J. W. Theegarten, Barmen. 
1428, Cases or Recerpracies for Pins, R. R. Beard, 
Birmingham. 
1429. Fixisnina Boots and Snogs, A. I. Steele, 
Armley. 
1430, ManuracTuRING GLazine CompounDs,J. Ascough, 
Birmingham. 
1431. Crank and Spinpie for Cycies, E. Stych, 
Wolverhampton. 
1482. Spinpes, A. Ridgway, Macclesfield. 
1483. CLEANING PAPER-MAKING MATERIALS, R. and J. 
C. Hamilton, Glasgow. 
< Treatinc Sutpaate of Leap, J. B. Hannay, 
iw. 


1435. Privies, A. M. Fowler, Manchester. 

1486. Pranorortes, W. Percival, Halifax. 

1487. Sevr-actixa Curr for Heia, Tramways, J. 
Robertson, Sunderland. 

1438. PortaBLe Puotooraruic Stanps, W. J. Lancas- 
ter, Birming! 

1439. PHotoorarnic Cameras, J. W. Turner, Liver- 


poo! 
— CiEeanino LinsEep and CLover Seep, W. Bone, 
ran ’ 


1441. Lock for Sares, W. J. van Broek, London. 

1442. Apparatus for Dryinc Sueets of Paper, A. 
Hochl, London. 

1448, Cuttivators, C. van Ham, London. 

1444. Key for Orenino Borties, E. T, Hughes.—(W. F. 
Heshuysen, Belgium.) 

1445. ROCATION for Removine Pain, J. Kinsela, 
London, 

1446. Stoprers for Botties, W. J. King, Birmingham. 

1447. Comprnation Niout Latcues, T. H. Radford 
Birmingham, 

1448. Frre-escare, A. Mellor, London. 

1449. Preserving Orcanic Svusstances, E. Pott, 


mdon, 
1450, Srraicut Bar Kyittino Frames, J. A. Barfoot, 


on, 

1451. Pens, H. T. Jordan, London. 

1452, Drive-cnains, The Metallurgical Patents Com- 
pany and J. E. Bott, London. 

1458. Wasuinc Woot, J. Portella, London. 

1454. Evecrric Meters, H. F. Joel, London. 

1455. Caxe Box, E. Harris, London. 

1456. Evecrric Traction, &c., V. G. Lironi, Leyton- 


stone. 

1457. CorRELATING VaRYING Piston Strokes, &c., J. 
Southall, London. 

1458. Bituiarp Cues, T. Kibble, London. 

1459. SHoxs for Horses, E. Rochester and E. Dejean, 
London. 

1460. Seconpary Battery Puares, J. 8. Sellon, 
London. 

1461. jamais TRANSPARENCIES, W. J. Wilson, 

mdon. 
1462, Fittertnc Apparatus, E. Ducretet, London. 
1463, Paracnute for War Purposes, G. R. Cooper, 


mstone, 
1464, — for Srurrine-Boxes, &c., T. T. Cowell, 


on. 

1465. Heatina and WaTerinc GREENHOUSES, J. Poat, 
London. 

1466. Brooms, Brushes, and like Articies, J. M. 
Bennett, London. 

1467. Construction of Fountarns, A. Barthelmebs, 


on. 
1468, Toastinc Forks, W. Molineaux, Birmingham. 
1469. Construction of Sponce Barss, J. A. McKee, 


London. 
28th January, 1889. 


1470. Letrer Pia A London. 
1471. Reoutatine Sirpes for Gasauiers, C. H. Ancill, 
Birmingham. 


ingham. 
1472. Gas or O11 Stoves for Cooxrne, M. H. Tilley, 
Birmingham. 


1478, Perpetuat Motion, D. McLean, North Shields. 
oo ee and other Macuings, W. Rouse, 
0! 

1475. Instantangous Snurter, J. W. Jones, New 
Chesterton. 

1476, Fire-ResistInc Materiats, F. M. and D. D. 

ce, Manchester. 

1477. Stor Cock or Tap for WatER, &c., A. Richardson, 

Nottingham. 


ottingham. 
1478. Trimmino Sores and Heets of Boots, &c., J. W. 
os, Leeds. 
1479. a? for ADVERTISING PURPOSES, C. 
ndon. 
1480. Etxcrric Motors, A. Wright, G. H. Alderton, 
and G. J. Philpott, Brighton. 
1481. Preventinc Horses from Kicxino, P. Cole, 
1482. Lous, W. Simpson, S. Smart, and R, Skirrow, 
anchester. 
1488. Stanp with CaLenpaR for Hore. Tastes, 8. 
Skerritt, Sheffield. 
1484. Makino Merattic Hinoks, 8. T. Onions, Wolver- 
on. 
ag Pasi Picture Frames, &c., J. Newcombe, 
icester. 
1486. Rotter Mitt Feepina Apparatus, G. Daverio, 
ndon. 
1487. Coat and ManTLe Raitt, R. and J. 8. Crockart, 


Ssgow,. 
1488. Sarety Bicycte Sranp, F. 8. Laurence, Cam- 
bridge. 





1489. PREPARATION of Fresu Meats, D. Tallerman, 
Lond 


on. 

1490. Savery Fastener for Doors, D. Hutton and R. 
Sorley, Glasgow. 

1491. Lupricatine VerticaL Srinpies, J. H. Wynne 
and J. Snowdon, jun., London. 

1492. DiscoLourine Hemiock, J. Palmer, London. 

1493, SuspenpERs, A. W. Thomas, London. 

1494, —— SHuTTLEs in Looms, J. and W. Horton, 


on, 
1495. ManuracrorE of Woop-wooL, &c., H. F. Anthon, 
London. 


1496. Hypravtic GuittoTine Macuixe, J. W. Read, 
Waltham Cross. 

1497. Grove Button, L. A. Groth.—(F. W. Latterman 
and B. Sei en, Germany.) 

1498. Drawinc Winpow Curtains, C. Groombridge 
and W. A. South, London. 

1499. Packine PuotocrapPHic Pxatss, J. T. Sandell, 

ornton Heath. 

1500, Execrric Licut for Cycies, R. M. Presland and 
E. H. Glover, London. 

1501. Lupricants, W. McLay, Charlton. 

1502, ManvracturE of Heexs for Boots, W. 8. Eades, 
London. 

1503. Toy, H. omg Kent. 

1504. Sprit Lames, E, Edwards.—(J. W. C. C. Schirm, 
Germany.) 

1505. Sarety Mitk Can, C. Graham and G. Clark, 
London. 

1506. Stanps, W. W. Peart, London. 

1507. Exuaust Steam of Borters, C. Vanderelst, 

nee. 

1508, Gas Retorts, L. H. Green, London. 

1509. Manuracture of Lire-savine Buoys, F. W. 
Brewster, London. 

1510. ExecrricaL Transrormers, W. M. Mordey, 
London. 

1511. Lace Paper Macuine, H. Fingerhut and E. 
Tietze, London. 

— for Name Piates on ArticiEs, E. Horn, 


don. 
1518. Fastenina Lips, P. Haddan.—(C. Markvorth, 
Germany. 
1514. Prixtinc Presses, A. P. Hanson and C. Nor- 
8 , London. 
ee of Fasric Groves, F. A. Landgraf, 


on, 

1516. Nozziz, G. F. Strawson, London. 

1517. Horsessoes, P. Williams, London. 

1518. MONOACETMETAAMIDOPHENOL, O. Imray.—({ The 
Society of Chemical Industry, Switzerland.) 

1519. Sirtinc MEAL, B. Robertson, London. 

ag Srructures built of Bricks, J. E. Townshend, 


ndon, 

1521. Preparine Fipres, A. E. Tavernier and E. Cas- 
per, London. 

1522. Surr Boat, W. Clucas, London. 

1523. ALPHA NAPHTOLDISULPHO AcrDs, J. Y. John- 
son.—(The Badische Anilin and Soda Fabrik, Ger- 


many.) 

1524. Vases, P. C. Jones, London. 

1525. VewnTizatinc and Cuimney Apparatus, W. V. 
G , London. 

1526. Inpicator for Carp, &c., Prayers, L. Bing, 


mdon. 

1527. Ratsinc Eartus. J. Fisher, London. 

1528. Structure for the Retai.ine of Goons, C. T. W. 
Piper, London. 

1529. Hoxipixc Toots up to their Work, R. F. Ward, 
London. 

1530. Srups for Cottars, H. H. Lake.—(J. A. Mur- 
tinez, Spain.) 

1531. Tip-PLATE, D. Whitehouse, London. 

1532, Frrepiaces, J. Franks, London. 

1533. Cuurns, W. H. Wells, London. 

1534. Preparing Drawine, &c., Hemp, T. Robinson, 
London. 

1535. Dynamos, I. A. Timmis, London. 

1586. Co1Lep Sprines, I. A. Timmis, London. 

1587, ELectric IncanpescentT Licutine, A. J. Boult. 
(8. Doubrava, Austria.) 

1538. Hypravuiic Hoists or Cranes, C. Keizer and 
C. W. Keighley, Liverpool. 

1539. Firrinc Winpow Sasues, J. Ingleson, London. 

1540. TREATMENT of Dust Bin Reruse, The Refuse 
Disposal Company, Limited, J. C. W. Stanley, and 
J. Russell, London. 


29th January, 1889. 
1541. ApsusTaBLE Rotary Screw, &c., J. Goodman, 


on. 

1542. Rertecrors for Reapinc Purposes, A.E. Prockter, 
London. 

1543. PaorocrapHic Camera Suutters, W. J. Lan- 
caster, Birmingham. 

1544. Tuse Expanpers, R. W. and W. R. Tayler, Bury 
8t. Edmunds. 

1545. Meta.iic Bepsteaps, L. H. Brierley, Birming- 

m. 

1546. Worm Weer Sreermnc Gear, J. F. Ryan, 

Belfast. 


1547. Warre Writine Fivuip, R. 8. Hulbert, London. 
1548, ame = Hee. and Tor Protector, H. Urmson, 


Lancas! je 

1549. Vatve Gears for Pompinc Enornes, P. R. 
Bjorling, Gloucester. 

1550. Preventinc Fat Spitiinc from Canp.es, T. 


Ca , No 4 

1551. SicHTine tho Waren or Liquip Levet in GauGEe 
Gtasses of Steam Borers, W. Brierley, Rochdale. 

1552. Looms for Weavine, R. Shaw, Manchester. 

1558. Hat Paps, T. W. Dixon, Manchester. 

1554, Lupricatine Surraces, 8. Banner, Newcastle- 
on-Tyne. 

1555. Seatiess Boot or SHor, A. White, Bisley. 

1556. Steam Enornes, J. Head, Middlesbrough. 

1557. Nozzie for Decantine Liquors, J. and J. F. 
Smyth, Belfast. 

1558. Boot Hee. Protectors, J. Hewitt, Leicester. 

1559. Cut-orr Gear for Steam Encines, B. V. Nord- 
berg, London. 

1560, Axes, H. Hammond, London. 

1561. PuncHina, &ec., CAMBER Sprine Pirates, J. 8. 





£ ger an . . mdon. 

1562. Frreproor Boots and Sxoes, E. Green, Barrow- 
in-Furness. 

1568. Raisine and Forcinc Liquips, L. and L. Kern, 


London. 

1564. Toots for Curtinc SHeet Metat, F. Ludloff, 
London. 

1565. KeyLess Watcues, 8. Kershaw, London. 

1566. CLEaNnsinG Boots, 8. Thorn, London. 

1567, BREECH-LOADING Fire-arMs, H. Greener, Bir- 
mingham. 

1568. cquets, R, Archer, London. 

1569. Utinisation of Heat, K. Rivnic, London. 

1570. MaGic-LANTERNS, W. C. Hughes, London. 

1571. Gatvanisina Iron and Sreex, T. B. Saunders, 
Bradford. 

1572. Prosectites, A. C. MacLeod, London. 

1578. ELECTRO-MAGNETIC TRANSMITTERS, C. U. Fisher. 
—(J. T. Williams, United States.) 

1574. TorLeT Warprose, H. M. E. Dabault, London. 

1575. Macuine Banps or Bettino, M. Bird and 8. 
Wickens, jun., Loudon. 

1576. NicHT-LiGHT Timeprece, J. Kendal and M. Laval, 


mdon. 

1577. Wixpvows, A, F. M. Youlten, Oakfield, 

1578. Paint, R, Stone, London. 

1579. Graty, H. J. Sanderson and A. H. and L, Reed, 
London. 

1580. Sasu Fasteners, T. Hill, Birmingham. 

1581. Matrress Frames, I. Chorlton and G. L, Scott, 
Manchester. 

1582. PREPARING FERMENTABLE Worts, C. R. Bonne, 


ndon. 

1583. CLosinc Winpows of Raitway VEHICLEs, J. 
Taylor, London. 

1584, Bicyc.e Rest, G. Greenham, London. 

1585. Compositors’ TyPE CAsEs, 5 ar Newburn.—(Z. 
K. Johnson and A. A. Low, United States.) 

1586. Toxsacco Pipes, T. Vogel, London. 





1587, MeTaL-sHEARING Macutnes, La V. W. Noyes 
London. 
1588. Frtiuxc Lamps, M. J. Rowland and B. H. Moore, 


pton. 
1589. Guns, A. H. Russell, London. i 
1590. Apparatus for Castine STEEL Pires, W. E. Koch, 


on. 
1591. ag fre one of Puorocrapuic Cameras, R. E. M. 
mdon. 

1592. ADJUSTABLE and Fotpine Cuan, E. Smith, 
London. 

1593. PeTroLeuM Enarngs, C. Wells, London. 

1594. Rires, J. W. Smallman, London. 

1595. MecHaNIcaL Stop-motion for Macuinegs, R. Jex- 


a Ww. 

1596. Rotts and Pinions for Rotiiwc Mus, R. C. 
Totten, London. Ls 

1597. FaciuitatTina WaLKine and Runnine, N. Yagn, 


on, 

1598. Drawinc Meta Tuses, W. Lorenz, London. 

1599. Wire Weavine, W. Hargreaves, London. 

1600. ExTRACTION of SucaR from Syrups, G. B. Mee. 
—(E. C. da Silva, Brazil.) 

1601. Specraces, L. T. Baines, London. 

1602. AMALGAMS used in AMALGAMATION of GoLD and 
Sitver, M. Johnson, W. E. Field, and J. 8. Beeman, 

mdon. 

1603. Encines or Motors, A. E. Tavernier and L. B 
Schlesinger, London. 

1604. Stuns, &c., 8. Chandler, sen., London. 

1605. Rees for Wire Rop MILs, W. Garrett, London. 

1606. Mountines for Quick-rrRInG Guns, T. Norden- 
felt, London. 

1607. Sprinc Motors, J. A. Rice and J. Sugg, London. 

1608. Merers for Recistertnc Fivuips, &c., W. J. 
Gurd, London. 

1609. Prre Wrencues, H. H. Lake.—(D. R. Porter, 
United States.) 

1610. Saponaceous Compounns, J. von Froschauer, 
Tondon. 

1611. MuttTipLex Evecrric TeLecRaPHyY, M. W. Dewey, 


ndon. 
1612. Trousers, H. H. Lake.—(B. J. Greely, United 


States. 
1613. Wixpow VENTILATION, A. C. Stevenson, London. 
1614. Bicycies, R. E. Bowen, London. 
1615. Securinc Corks in Borties, J. E. Jackson, 
London. 
1616. Fountains, A. Barthelmebs, London. 
1617. FERTILISER for SEwacE, F. Pavlenkoff, London. 
1618. Steam and Tgea-KETTLes, A. Lucien, London. 
1619. Stamps for CrusHinG Orgs, P. J. Ogle, London. 


30th January, 1889. 


1620. Measure for Fiurps, G. Stockfieth and G. H. 
Collins, London. 

1621. Transport of Fiurps, G. Stockfieth and G. H. 
Collins, London. 

1622. Ostarninac Gop, &c., from Ores, J. Young, 
G 


iw. 

1623. Automatic FiusHine CisTerRN, W. and C. A. 
Chandler, Chiswick. 

1624. MarKinc Lawn Tennis Courts, J. B. Belcher, 
London. 

1625. FasTenincs of WATERPROOF GARMENTS, A. de 
Guerra, ff. 

1626. Botte, J. A. Young, Manchester. 

1627. Money Tit, R. W. Hearnden, Maidstone. 

1628. Destructor Furnaces, J. Bradbury, London. 

1629. ExTRactinG, &c., Gop, &c., from Eartn, W. H. 
Duncan, Cealbrookdale. 

1630. SypHon FLusHine CisteRNs, E. Wasdell, Bir- 
mingham. 

1631. PHotocrapHic Cameras, W. J. Lancaster, Bir- 
min 

1682. ol Latcues, A. Cashin, Birmingham. 

1638. Porrrep Screw Nats, R. L. Bailes and E. W. 
Campbell, Sunderland. 

1684, TooL-HOLDER for Larues, J. Clark, London. j 

1635. PREVENTING SPILLING of GREASE of CANDLES, &c., 
G. Chawner, Leicester. 

1636. CatcH for Winpow Bu1nps, G. C. Barry, Cork. 

1637. ComBusTIon of FuEL, J. Ewing, Stoneycroft. 

1638. FrvisHinc Yarns for TEXTILE Purposes, A. 
Hitchon, Accri mn. 

1639. SupPLy of PowpEREp Soap, W. Storey, Rochdale. 

i coum Drawine Macuives, J. and T, J. Haslam, 

ublin. 

1641. Pickers in Looms, R. Gledhill and R. E. Field, 

Halif 


alifax. 
= , een &c., Wrxpow Frames, W. Crichton, 


undee. 

1643. ULEANING Knives, ac., E. Edwards.—(H. Seibt, 
Germany.) 

1644. Music Stoots, C. H. Hare, London. 

1645. PhorocRaPHic Apparatus, E. Thornton, London. 

1646. SypHon Stencu Traps, E. Smith, Bradford. 

1647. Merat ScaLe for Penknives, W. H. Marshall, 
Sheffield. 

1648. Boxes for Hotptne Sort Soap, J. Taylor, Leith. 

1649. oe Saws, E. J. Nowell and F. 8. Harbidge, 
Bri 


ristol. 

1650. Propuctna Rotary Motion in Latues, &c., F. 
A. Nunn, Manchester. 

1651. GuipE Pueys, J. Barbour, Belfast. 

1652. SuspenDERs for Skirts, T. Philips, London. 

1653. INTERLOCKING Apparatus for Raitways, W. F. 
Burleigh, London. 

1654. Tea Cappigs, &c., H. J. Bowland, jun., London. 

1655. ScREwine Macurngs, J., T., and W. Maiden and 
E. F. Cowley, London. 

1656. Vent for Wine Barre s, G. A. Biittner, London. 

1657. CaLcuLaTinc Mu ttiptication Sums, G. G. M. 
Hardingham.—(C. E. Uhlig, Germany.) 

1658. Tea-pots, &c., W. R. Selkirk, London. 

1659. Om Lamps and Stoves, H. P. Trueman, Bir- 


ming! o 

1660. Propucinc CoLoureD Fasrics, C. and A. 

eston, on. 

1661. Water and other Liquip Meters, C. Akers, 
London. 

1662, Frrinc TuBeE Inpicator, A. de C. Scott, London. 

1663, Grain-sonTING and CLEANING MacHINE, F. 
Gerstner, London. 

1664. CLosinc Botres and Jars, A. Savigear, London. 

1665. New Beverace, 8. Tswett, London. 

1666. AsBestos Lamp, J. B. Williams, Bromley. 

1667. Brakes for Roap Veuicues, T. R. D. Bingham, 
London. 

1668. Metronomes, R. J. Wood, Glasgow. 

1669. KircHEN Sinks, J. Martin, G Ww. 

1670. Coverine Pires, W. O. Wood, London. 

1671. Mera.iic NAVIGABLE AERIAL Sup, E. Edwards. 
—(J. J. Gloton, France.) 

1672. OpeN-airR Lamps, R, Clark and J. W. T. Stephens, 
Cardiff. 


1673. SECONDARY Barreriss, G. Phillipart, London. 
1674. SypHons for AERATED Waters, H. J. Nicole, 


mdon. 
1675. Position of Strpina Tunes, F. E. Beeton, Lon- 
don. 


1676. Presstnc Straw and Hay, J. Bamber, London. 

1677. Automatic ELectric Switcs, G. H. Whitting- 
ham, London. 

1678. CrrcuLar Saws, W. P. Thompson.—(W. Walb, 
Germany.) 

1679. panama Lappers, L. Smitterand P. Duhamel, 

mdon. 

1680. PrLLows and Cusnions, H. N. Lee, London. 

1681. HEE Tips, R. W. Sutleffe and W. King, London 

1682. Frost Stups for HorsesHors, H. Rowley and 
J. Beaumont, Huddersfield. 

1683. DETERMINING the TEMPER of IRon, C. A. Caspers- 
son, London. 

1684. OPENING, &c., FANLIGHTS, G. E. Binks, London. 

1685. Botries and Stoppers, E, J. Byrne, London. 

1686. DeTacHinc Paracuutes from Battoons, B. A 
Collins, London. 

1687. Sattine Macuine, T. Williams, jun., London. 

1688. SasH-FASTENERS, A. E. Withers, London. 

1689. ScREW-DowN VALVE Taps, T. D. Gadd, London. 

1690. Construction of Frist Botties, W. Hammon, 
Southend-on-Sea. 
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1691. Insectrors; H. Holden and R. G. Brooke, 
London. 


31st January, 1889. 
Tesutan Lanterns, W. Redman, 
pton. 
1693. Lawn Sprrvkers, F. T. Glover, London. 
1694. Tennis Press, E. J. Riley, London. 
1695. LearseR Rotimsc Macuines, E. E. Sheldon, A. 
Mills, and J. Masters, Birmingham. 
1696. Sizinc Macuines, W. Turner, W. Stancliffe, and 
T. Wilkinson, Preston. 
1697. Stoprer for Borries, J. A. Wilson and G. C. 
Douglas, Dundee. 
1698. Brscurt, 8. Ford, Bristol. 
1699. Currinc the Teern of Fires, A. Shardlow, 
Sheftield. 
1700. Mors, J. Corden, Birmingham. 
1701. Trunk Locks, J. S. Dumbell, Bloxwich. 
1702. PorTaBLe Tray, R. H. Reade, W. Kennedy, and 
M. Shaw, Belfast. 
1703. WasHine and Separatinc Mrveraxs, O. Bilharz, 
lasgow. 
1704. TrRansrerRinc Trarric, H. B. Barlow and J. J. 
Dack, Manchester. 
1705. Avromatic Signauiine in Rartway CARRIAGES, 
M. Briggs, London 
1706. Rotter Buorrine Paps, W. Brampton, Bir- 
mingham. : 
1707. Groovep Putter Wueets, &c., W. T. Thorp, 
Glossop. 
1708. SryLtocrapHic Reservoir Pen, E. Holt, Man- 
chester. 
1709. Loom Dosstgs, J. and P. Johnson, Manchester. 
1710. Mersop of Treatinc Rervusr, W. Riddiough, 
Bradford. 
1711. Covers, Messrs. Seymour and Co. and W. T. 
Seymour, Stockton-on-Tees. 
1712. CLeanstne Lirnocrapsic Sronss, G. 8. and G. 
M. Willis, Londen. 
1713. Paptock, L. E. Green, Birmingham. 
1714. Musicat and Sreerinse Device, 8. Hall, 
orecambe. 
1715. Cam for Spryninc Mutes, W. Lord and W. 
Butterworth, Rochdale. 
1716. Weicuinc Macurves, H. F. Boughton and J. 
Oxley, Barnsley. 
1717. Gow Barre s, A. Schriever, London. 
1718. Potisersc Dressinae Comss, J. Sutherland, 


1692. Wolver- 


Glasgow. 
1719. Potisaiye Comss, J. Sutherland and W. Scott, 
Glasgow. 
1720. Capstans, W. Head and R. Barnard, London. 
1721. Watcumakers’ Toot, W. Hayward, Christ- 
church, 
1722. Screw Tones, W. Haywood, Christchurch. 
1723. CentrirccaL Pumps and Fans, H. A. Entwisle, 
London. 
1724. Cowis, De F. Pennefather and J. H. R. Dins- 
more, London. 
1725. Merauuic Pirrine, J. W. Pitt, London. 
1726. Automatic Brake, W. M. Simons and G. Sadler, 
Nottingham. 
1727. Cricket Stumps, G. Holmes, London. 
1728. Feepinc Steam BoiLers with Water, J. Gresham, 
London. 
729. Metat Brackets for Curtain Rops, 8. Timings, 
Birmingham. 
1730. Hemstirce on Hanpkercuier3s, J. McKisack 
and J. McDevitt, Belfast. 
1731. Hemstrrce on Hanpkercuters, J. McKisack 
and J. McDevitt, Belfast. 
1732. Drytnc or Szasoninc Trwser, J. W. Scott, 
Keighley. 
1733. ENvetopes for Postat Purposss, J. 8. Arthurs, 
Northampton. 
1734. Parstine, R. G. Horton, Whitchurch. 
= Dye Srurrs, A. Bang.—({Messrs. Dahl and Co., 
russia ) 
1736. Ints DiapHRacas, A. S. Newman and F. Lindsay- 
Simpson, London. 
1737. Meratuc Pocket Eper, W. Smith, London. 
1738. Woop ScarroLp Wenpces, W. T. Creed and F. B. 
Cattley, London. 
1739. Brers, G. Renshaw, London. 
1740. Sprinc Rive or Ling, A. Blackburn, London. 
1741. Harr Comps, H. Coman, London. 
1742. Sasa Lirrer and Sarery Fastener, E. T. Done 
and J. M. Dering, London. 
1743. Huntine Knire Socket, R. Haddan.—(L. G. 
Borrel, Spain.) 
1744. Steam Borvers, R. Tatham, Manchester. 
1745. Cases for Contarsinc NEEDLEs, J. Darling, 
London. 
1746. ConrucaTeD Sieepers, J. P. E. C. Stromeyer, 
London. 
1747. Cross SLEEPERs, J. P. E. C. Stromeyer, London. 
1748. Cross Steerers, J. P. E. C. Stromeyer, Lon- 


on. 

1749. Wootten Fapnics, W. and R. Hollender and A. 
T. A. Reside, London. 

1750. CHocxs for Rowxocks, T. Shepherd and E. H. 
Dee, London. 

1751. Kyire Cieaner, T. T. Willcox, London. 

1752. AuToMaTicaLLy Cuosine Cocks, T. T. Willcox, 
London. 

1753. Mepicine Diat, M. B. Wesson, London.—[{Date 
applied for under Section 103 of the Patents, &c., 
Act, 1883, 2ist July, 1888, being date of application 
in the United States. ] 

1754. Corrective the Heetinc Error of Surps’ Com- 
PASSES, J. von Peichl, London. 

1755. TaBLe or Stanp, J. P. McPhun, Glasgow. 

1756. Conwectinc, &c., Traces of Harness, J. H. 
Hopper, London. 

1757. Automatic Cormn-FREED Macuive for Givine 
Evectric Sxocks, J. Mason, London. 

1758. Coatixc Canvas, &c., J. Heyde, London. 

1759. Printine Canvas, & , J. Heyde, London. 

1760. CiLEaNERs for Suips’ Borroms, E. Agatz, Ger- 
many. 

1761. Drivinc Corps and Cuarns, H. A. Ball, London. 

1762. Steer, Sir L. Bell, London. 

1763. Preparinc and PresErvine Poratogs, C, A. M. 
Dubois, London. 

1764. Recutatinec the Revotvine Fats of CaRDING 
Encrnss, E. Edwards._(A. Firster, Germany.) 

1765. Roorine Tires, L. Brentini, London. 

1766. Sirrivc Macurvygs, H. Seck, London. 

1767. PancHMENT Fasric, L. F. Dobler, London. 

1768. Crrcurr Cuancer for Evectric CuRRENTs, P. 
von Hertling, London. 

1769. Maxine Brown Sucar of Leap, P. McLaren, 

laagow. 

1770. Lace, W. H. Smith, London. 

1771. PaRA-AMIDO-PHENOL, B. Willcox.—(The Farben- 
JSabriken vormals F. Bayer and Co., Germany.) 

1772. Mitus for CrusHinc Cement Ores, W. R. Taylor, 
London. 

1773. Lowertne of Wixpow Buinps, R. P. Edwards, 
London. 

1774. Bicycies, L. Armanni, London. 

1775. Hovpine Evecrric AccumuLatTors, M. R. Ward, 
London. 

lst February, 1889. 

1776. Puotocrarnic Sautrers, W. J. Scott and C. 
Proctor, Birmingham. 

1777. Matcu-noxes, W. H. Beck.—(La Société L. Gou- 
mand et Cie., Argentine Republic.) 

1778. Nut, W. H. Prestwich, London. 

1779. Gies, P. Holmes, Glasgow. 

1780. Hypro- pneumatic Macaines, D. Denholm, 
Glasgow. : 

1781. Beamine Yarns, St. J. V. Day.—(P. S. Swan and 
J. Baxter, India.) 

1782. Cop Wrxpinc Frames, St. J. V. Day.—{P. S. 
Swan and J. Baxter, India.) 

1783. Cop Wispinc Frames, St. J. V. Day.—(P. S. 
Swan and J. Baxter, India.) 

1784. ApvertisinG, J. A. Sturton, Gravesend. 

178. AvuTomaTic AIR VALVE Drain Tap, J. Dallas, 
Dundee. 

1786. Locks, E. Bates, Bloxwich. 





1787. Steam Generators, J. Blake, Manchester. 

1788. Securninc Winpow-sasues, H. L. Hind and E. 
Jones, London. 

oy Tanks, &c., for Srwace, J. Ashton, 


ord, 
—_ fo Dossies, J. Leeming and J. A. Leeming, 


ax. 
1791. Sorreninc Water, L. Archbutt and R. M. 
Deeley, Derby. 
1792. Station LypicaTors for Rartway CaRR1aGEs, G. 
Browning, Warrington. 
1793. Srorpine, &c., Gear of Compounp Enoings, A 
Wallis, Basingstoke. 
1794. Lapigs’ Jerseys, GARIBALDIS, &c., E. Beetles, 


mdon. 

1795. Croc Irons, A. Hollingworth, Manchester. 

1796. Carryine Eye-ciasses with Sarery, G. P. Lem- 
pritre, Birmingham. 

1797. Fasrics, H. Robertshaw, Bradford. 

1798. Bis Apron, R. M. Moody and F. W. Mugford, 
London. 

1799. Lyrercertinc Down Dravoats, C. W. Richard- 
son, Wakefield. 

1800. Copyrnc Pressrs, G. Macaulay-Cruikshank.— 
(M. Schiwabacher, Germany.) 

1801. Boor Piates, T. White, Leeds. 

1802. PuLieys, O. Howl, Tipton. 

1803. Propvuction of Dyes, &c., J. Frost. Halifax. 

_ ema SeatskKin, &c., A. Walker, Hudders- 
fie! 

1805. Cryper CatcHER and Frire-cuarp, A. Thistle- 
wood, Birmingham. 

1806. Composition of ARTIFICIAL FuEL, C. H. Mowl, 


London. 
a ee Screw, R. Kendall and T. 8. Cockroft, 


mdon. 

1808. Ho.tpinc Cicars in the Mourn, A. Francis, 
Birmingham. 

1809. Pan and analogous Lips, J. Haslam and W. 
Crowther, London. 

1810. Pounpinc Macuine for Hives, J. Ramsbottom, 
London. 

1811. Horse Breast Cotzar, W. D. Gunn, London. 

1812. > Game called Bounpers, W. T. Symington, 

mdon. 

EMBROIDERING Macuines, H. A. Walker, London. 
Kneapinc Dove, &., W. W. Popplewell.— 

(J. F. Schroeder, Copenhagen.) 

. Horsesnoes, E. Louis, London. 

3. NoN-vViBRATING WHEELS, A. C. Haynes, London. 

7. Pives for Topacco Pires, H. Fox, London. 

. Caimney Cow s, C. 8. Stone, London. 

. Ensttace Press, C. Gaudern, London. 

. Brcyiarp TasBugs, G. J. 8. Lock, London. 

. Muverat Ou Lamps, T. G. Pudan, London. 

22. Porrery, W. H. Turner, London. 

1823. ComBINED TRANSLATOR and INpicaTor, A. Cole- 

man and H. Fielden-Jackson, London. 

1824. Batancep Screens, J. Rigg, London. 

1825. Compounps for CLEanrnc Boivers, F. J. Clamer, 
London. 

1826. Compounps for CLeanino Boivers, F. J. Clamer, 
London. 

1827. TeLerHones, M. Salmony, London. 

1828. + eeeeal for Ficurine, Namine, &c., T. Paice, 

mdon. 

1829. TetecrapHic Apparatus, A. J. Boult. — (4. 
Cazana, Spain. 

1830. Arracainc Hee s to Boots, T. Brining, London. 

1831. Stipe Va.ves, W. P. Thompson.(P. and V. 
Caillard, France.) 

1832. Patrern Prats, G. and E. Freytag, Liverpool. 

1833. Accorpions and Concertinas, E. Kalbe, London. 

1834. BLeacuine of Woop, C. Ramsey, London. 

1835. StRinceD InsTRUMENTs, G. Luigi, London. 

3. Srups, Soritarres, &c., J. C. W. Jefferys, 
London, 


Richards and J. Chapman, London. 
1838. Wrre Rope, W. Tillett, London. 
1839. ComprnaTion Evectric Arc Licut, C. Wells, 


1813. 


ndon. 

1840. Traps or Grins for Rassits, &c., R. Johnson, 
London. 

1841. Arm or Gas Exuaustinc Enoives, J. Lyle, 
G 


iw. 

1842. Brace or SusPENDER Enps, W. Varney, London. 

1843. Gas-cookinc Stoves, W. T. Crooke, London. 

1844. Primunine, A. G. Green, London. 

1845. Srarrcases, L. Wagner, London. 

1846. Heat Propvucep from Liquip HyprocaRBon and 
Water Burners, W. Boggett, London. 

1847. Sorrentne, &c., Water, E. Harrison, London. 

1848. Woven Fasrics, H. M. Fouillet-Chevance, 
London. 

1849. Door Mats and Brusues, H. Jones, London. 

1850. ArmMaTuRES of DyNAMO-ELECTRIC GENERATORS, 
W. T. Goolden and H. W. Ravenshaw, London. 

1851. Easy Cuairs, F. Gillett, Liverpool. 

1852. Swine Bucket, F. W. Jones, Cardiff. 

1853. Envevores, H.J. Marshall, Linslade. 

2nd February, 1889. 

1854. DiscHarcinc Liquip Contents of PerTRoLeUM 
Tank-wacons, G. H. Funck, London. 

1855. Insutators, H. Hobson, 8. Rushton, and A. 
Wood, Middleton. 

1856. Sarery Noisecess Rockinc Horse Car, A. J. 
Ashbee, Gloucester. 

1857. Lusricators, O. Jeyes, Aston. 

1858. Rotter Coverinos, &c., J. 8. Dronsfield, Man- 


chester. 

1859. Sewine and Crocuet Tureaps, J. Fernley, jun., 
Manchester. 

1860. CanpiEs, J. 8. Crowley, Manchester. 

1861. Gatvasic Batreriss, W. J. Starkey Barber- 
Starkey, Manchester. 

1862. CENTRIFUGAL Apparatus, N. W. Curtis and A. 
E. Carey, Liverpool 

1863. Stipine F.ivus# Bott, C. F. Hall, London. 

1864. Dritis, L. W. Gatward, Hitchin. 

1865. TeLePHone Receiver Rest, J. Bushell and G. 
W. Hughes, Liverpool. 

1866. PeNHOLDER, G. Twigden, Bristol. 

1867. Gitt-Boxes, J. Sawley, C. J. Garnett, and J. 


Stead, Keighley. 
1868. ApverTisinc, J. Hall, G. Smith, anc J. F. 
J. Hall, G. Smith, and J. F. 


Bennett, Sheffield. 
1869. ADVERTISING, 
J. Hall, G. Smith, and J. F. 


Bennett, Sheffield 

1870. ADVERTISING, 
Bennett, Sheffield. 

1871. Suietp for Bapigs’ Feepinc-BoTTies, J. H. 
Spence, London. 

1872. UmBre.uas, C. Fuller, London. 

1873. Betrer Propuction of Comp Honry, J. H. 
Howard, Holme. 

1874. Cows for VenTILaTING Purposes, D. G. Hoey, 
Glasgow. 

1875. Automatic Sarety Vatve for Hoists, T. Harris, 
Newpo' 

1876. Peat Moss Litter, W. Smith, Dublin. 

1877. Winpinc Yarns or THreaps, G. Balfe, Man- 


chester. 

1878. Toys, R. Mayall, jun., Royton, near Oldham. 

1879. Arn Surps, G. P. Lempriere.—(P. C. Campbell, 
United States.) 

1880. Evectinc Spent Cases from Dror-pown Guns, 
J. Rogers, sen., and J. Rogers, jun., Aston, near 
Birmingham. 

1881. ApsusTaBLE Scripina Gauoe, A. Muir. —(P. 
Huré, France.) 

1882, Hotpixe the Saartsof Venicies, W. Mangnall, 
Lendon. 

1883. Dryinc Tea, H. Thompson, London. 

1884. Steerinc VeHICLes, M. R. Ward, London. 

1885. Nitrate of Ammonia, C. Roth, London. 

1886. Compounp Arr Enarneg, C. Wells, London. 

1887. STEERING Apparatus for VEssELs, B. J. B. Mills. 
—(J. L. Hornig, United States.) 

1888, VeNnTILATING Hook for SasHEs, J. Cole, London. 

1889. SusPENDED Raitways, T. A. nh ee 

1890. — and Reveasinc Corps, T. Llewellyn, 

ndaon, 


1891. Reservorrs for Liquips, H. G. Payne, London. 

1892. ELecrric Morors, A. I Boult.—(L. W. Serrel) 
and H. L. Lwkin, United States.) 

1898. Compressep Arr Generators, A. J. Boult.—(L. 
Bontemps and P, Boutet, ——) 

1894. Gun, B. Whiteley, Leeds. 

1895. PorTirrE Rops, A. L. Day and 8. Napper, 
London. 

1896. Manuracrure of Cigarettes, T. D. Whiteley, 
Sunbury, 

1897. Pencit Houpers, J. C. W. Jefferys and G. Dick- 
man, London. 

1898. Knirtinc Macuines, W. H. Revis, A. Brewin, 
and J. Marriott, London, 

1899. Storrna Momentum of Tramcars, W. Carrington, 
London. 

1900. Cash Recisters and Inpricators, J. R. Ward, 
London. 

1901. Turwrastes, W. E. Pedley, Old Brompton, 

1902. Bearinos for SHarrs and Crank-pins, 8. Z. de 
Ferranti, London. 

1903 - one Motors and Mersrs, 8. Z. de Ferranti, 

mdon. 

1904. Dynamos for use as Motors, 8. Z de Ferranti 
and F. Ince, London. 

1905. Drawine Piys, T. E. Davidson, C. R. Dalgleish, 
and J. O. Davidson, London. 

-- — Fasric, H. H. Lake.—{(J. F. Benyon, United 

tates. 
1907. Fire-escare, G. Bray, London. 
= a Door-mats, H. H. Lake.—(S. Rogers, United 
tates. 
-_ ee, Sprxninc Frames, W. E. Sharples, 
id 


on. 

1910. Hyprautic Speep Governor, R. Marggraff, 
London 

1911. ALTERNATING ELecTric CurReENTs, W. T. Gool- 
den and H. W. Ravenshaw, London. 

1912. Gas Enorxe, H. H Lake.—(0. Madsen, Denmark.) 

1913. Loose Currs for Suirts, W. P. Lampard 
London. 

1914. Guns, E. B. Darvall, London. 

1915. Step Bearinos for Ssarts, C. A. Johansson, 
London. 

1916. Propvcinc Cuioripes of AtuMinium, H. Y. 
Castner, London. 

1917. Tuses, P. A. Muntz, Rugby, and T. B. Sharp, 
Smethwick. 

1918. CapLe Havtace on Tramways, W. E. and W. M. 
Winby, London. 

1919. Derectina Presence of Gotp and Sitver, 8. A. 

man, jun., London. 

1920. Ratsinc and Lowerixc Apparatus, J. Cuggia, 

London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


393,511. Tar-privinc Heap, S. D. Leland, Holyoak, 
Mass.—Filed March 19th, 1888. 

Claim.—The self-acting tap-head herein described, 
consisting of a hub having a socket to receive the tap, 
a spindle operatively connected with said hub by 
means of a clutch, a tap seated in the socket of said 
hub, and a clutch-releasing device located within said 
tap and projecting beyond the end thereof, substan- 
tially as and for the purpose set forth. In a tap-head, 
the combination, with spindle A, having lugs a, of 
hub B, having flange v7, bevelled shoulder 015, and 
transverse opening 6, wedge-shaped blocks }8, sliding 
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within grooves in said flange and shoulder, said blocks 
being connected — by toggle joint, ring E, 
having its outer and lower surfaces bevelled as shown, 
and having lugs ¢e projecting from its — surface, 
and ring D, having its inner surface bevelled to corre- 
spond with the bevel of the outer surface of said 

g E, substantially as and for the purpose described. 
393,488. Esector-cONDENSER, L Schutte, Philadelphia, 

Pa.—Filed November 5th, 1887. 
Claim.—{1) In an ejector-condenser having the nozzle 





combining tube and discharge tube, as usual, the 
sliding sleeve O, arranged to close the steam inlets at 





the upper orreceiving end of the combining tube as 





distinguished from a sleeve at the delivery end of said 
tube, whereby the te area of the steam admis- 
sion openings may be varied to maintain the required 
velocity of the ay | steam without causing the 
leakage of water from the combining tube into the 
condenser body. (2) In an ejector-condenser, the 
combination of the discharge tube, the combining tube 
with variable steam inlets, and the water nozzle with 
the variable throat, whereby the admission of steam 
and water may be established and intained with 
proper relations under varying conditions of supply 
and pressure. (3) In an ejector-condenser of the type 
hoe shown, the water nozzle, the combining ps a 
with its series of forwardly-directed steam inlets, the 
discharge tube, and the central ram to regulate the 
water passage, as heretofore, in combination with a 
sliding sleeve to control the steam inlets through the 
combining tube. (4) In an ejector-condenser of the 
type herein described, the combining tube with varia- 
be steam inlets, the water tube with the variable 
throat, and an adjusting mechanism common to the 
two, whereby the admission of steam and water is 
controlled simultaneously and in proper relations, 


$98,805. Rotiine Mitt, F. H. Wright, Lake View, Il. 
—Filed September 20th, 1887. 

Claim.—{1) In a mill for rolling sheet metal, the 
rolls for reducing the metal, a frame for supporting 
said rolls, screws for forcing one of the rolls against 
the other, toggles interposed between the screws and 
the rolls, and a steam cylinder and piston for operating 
the les, whereby the pressure i the rolls may 
be quickly withdrawn and restored, substantially as 
described. (2) Ina mill for rolling sheet metal, the 
rolls for reducing the metal, a frame for supporting 
said rolls, screws for forcing one of the rolls nst 
the other, les and a bridge interposed between 
the screws and the rolls, and a steam cylinder and 
piston mounted upon said bridge and connected with 
said les, substantially as shown and described. 
(3) In a mill for rolling metal, the combination of the 
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frame, rolls, toggles, steam cylinder and piston, screws 

, an eeves M, having a flange m, and collar »!, 
substantially as described. (4) In a mill for rolling 
metal, the combination of the screws LL, each pro- 
vided with a notched wheel N, band O, and arm P, 
substantially as described. (5) In a mill for rolling 
metal, the combination of the screws LL, each pro- 
vided with a notched wheel N, having a graduated 
circumference, a pointer n!, standing before said gra- 
duated circumference, a band O, and arm P, all 
arranged substantially as herein described. 


393,856. Browino Enormeg, Edwin Reynolds, Mil- 
waukee, Wis.—Filed October 12th, 1883. 

Claim.—(1) In combination with the annular air 
chamber C and valve chamber D, the former provided 
with openings K, valves G, each comprising a valve 
cage and cap, valve disc and stem, and a spring, 
removable caps J, applied to the openings K, and rods 
or stems I, extending from the caps J to the caps of 
the valve cages and serving to hold said cage caps and 
cages in place. (2) The ps Baa ery valve G, consisting 
of cage H, provided with spring v and with a shoulder 


393,856 
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or stop w to limit the movement of said spring, and 
disc r, having neck or stem s, substantially as described 
and shown. (3) In combination with the annular air 
chamber C and ah ba cape Bm peice prertiet 
with openin; , Valves @ openings in the 
wall cuamaing said hanes, caps J, applied to the 
openings K above said valves, and right stems I, 
cxtmiding from the — J to the cages of the valves 
and serving to hold said cages in position. 








Epps’s Cocoa.—GRATEFUL aND ComrortinG.—" By 4 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by 
careful application of the fine properties of well- 
selec , Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hun 's of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We ma; come co 4 a fatal shaft by 
kee ourselves well fortified with pure blood and a 

nourished frame.” — Civil Gazette. 
Frade simply with meng eB cad or milk. Sold only 
in packets, by grocers, labelled—‘ James Errs & “ye 
H thic Chemists, London.” Also makers ©! 
Epps's Afternoon Chocolate Essence.—[ADVT.] 
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« DIMENSIONS” OF PHYSICAL AND ME- 
CHANICAL QUANTITIES. 


By Dr. OLiver LopcE, 


Proressor Unwin’s position, clearly explained by him 
on page 112, is precisely what I thought it was, and the 
only difference between us is one concerning the complete 
or incomplete specitication of quantities in an equation. 
According to my view, a pressure expressed in units of 
length, be they feet of air, or centimetres of mercury, or 
inches of water, is but half expessed; and an equation 
containing a pressure expressed as of the dimensions of a 
length, or a pressure equated to the square of a velocity 
divided by g, I call a mutilated equation, whether it be 
written by myself or by anyone else. I do not mean 
“mutilated” as a term of abuse: perhaps one should 
rather say incomplete or half anual, or half suppressed. 
Professor Unwin regards such an expression as complete 
and full and satisfactory. a well then, we must 
agree to differ on this point. It is exactly the same 
divergence in point of view which leads engineers to 
specify a force in pounds, work in pounds multiplied by 
feet, and steam pressures in pounds, not only for hasty 
practical or commercial purposes, but also in scientific 
treatises; and leads them further to consider these speci- 
fications thorough and full, scientifically complete, and for 
all purposes satisfactory. It is not surprising, considering 
their extreme familiarity with and constant use of the 
things thus half expressed, that engineers should after a 
time forget or even deny that there is anything more to 
express; and there surely need be no offence if those who 
take a more precise view of these things sometimes call 
attention to the omission, or even to the occasional incon- 
venience of the omission, and to the haziness induced by 
it in the minds of learners—sometimes of seniors. 
Whether offence is taken or not, none is intended; and 
the hither side of offence is all that I am able to control. 

If I write any more on the matter of our recent con- 
troversy, may I assure Professor Unwin that it is not with 
the intention of attempting to convert or instruct him. 
Writing as I am now doing in a technical paper, I ma 
be quite sure that the vast majority of its readers will 
agree with him and think that I am talking nonsense. 
Yet one has a weakness for laying before students what 
one feels to be exact statements and correct views; and it 
may be possible for young engineers, while retaining full 
veneration for the great technical powers and knowledge 
of those to whom they naturally look up, to at the same 
time recognise that persons who have specially devoted their 
lives to pure science, and who have with great care and 
patient thought managed to get the fundamental aspect 
of mechanics and physics perfectly clear in their own 
minds, may have an element of truth on their side, and 
a truth which, if once fully grasped, will be felt to be a 
help and a strength ever me even by those whose daily 
occupations render a practical ignoring of it frequently 
necessary and perfectly legitimate. Poche Unwin, I 
was going to say, has—but to make it quite impersonal I 
will say many engineers have—no objection to equating 
an energy to a pressure. Those whom Professor Green- 
hill calls precisionists have distinctly an objection to so 
doing ; they would say that for quantities to be equal 
they must agree in all respects—not only in the numerical 
part, but in the standards or units of measurement. 

Many engineers, again, have no objection to equate an 
energy or a pressure to a length, and to consider the 
equation scientifically complete. I hope I am not mis- 
representing them: by “length,” Imean in this case, “feet of 
air” or other fluid. te the precisionist would assert not 
only that energy and pressure are essentially of different 
dimensions, and therefore cannot be equated or added to 
each other, but that the specification of a pressure in feet 
of air or inches of water is after all a mere shorthand 
expression, convenient at times, but always incomplete. 
The density of the air on the water must come in, and 
the value of the gravitation constant must come in too, 
before the expression is complete. And there is a further 
objection to feet of air or other gas, besides the fact that 
it is not a statement in absolute measure, viz., that the 
density of air is variable, and may be anything; whereas 
the density of water or mercury is fairly constant, except 
for refined purposes. 

For numerical calculations, and under carefully limited 
conditions it would be, and is, regarded even by the pre- 
cisionist as legitimate to express pressures in terms of the 
height of homogeneous atmosphere, #.¢., in feet of air; so 
also it is legitimate under the same conditions to express 
electric resistance as a velocity, electric capacity as a 
length, luminosity as so many candles, and so on. But all 
these things are, when regarded strictly, analogous to 
buying butter by the yard, or wire by the hank. One 
may be perfectly content to buy cloth or ribbon by the 
linear yard, and fish by the dozen, in daily life, without 
being willing to uphold these specifications of quantity 
as scientifically complete. 

The fact is that in all matters with which any portion 
of the human race is intimately and professionally con- 
nected, there arises naturally a sort of slang or gibberish, 
perfectly expressive to the inner brotherhood, but in 
itself meaningless. Such are the hieroglyphics which 
survive on medical prescriptions for scruples or drachms. 
Such are the modes of expression eek by racing and 
football reporters. Such are the terms employed in 
describing markets—salt lively, lard dull, &c. I suppose 
the business man gradually gets to consider these state- 
ments perfectly finished and complete. 

A little time ago stockbrokers were quoting “Montanas” 
and “Hull and Barnsleys”; now they seem interested in 
“Nitrate.” J suppose they might, if mathematically 
inclined, issue to their clients some such equations as these : 
3000 Montanas = 4, New River = 102° Electric Sugars 
= 1 Nitrate; but the term “Nitrate” is hardly a complete 
specification. No, they will say, not for chemical purposes. 
Let your chemist, if he chooses, laboriously specify 
whether it is of soda or of potash ; let him even argue 
whether it should be called soda or sodium, if it pleases 





him, but don’t tell us that such absurd minutiz are of any 
real interest to practical men. The term “Nitrate” 
suffices to make money by, and that is enough for us. To 
which hypothetical, but easily enough to be provoked, 
declaration, I have only to say, Amen. 








INDUCED CURRENTS. 


INDIRECTLY a good deal has recently been said in our 
columns bearing on the pkenomena of induced currents. 
We may cite, for example, the allusions made by various 
correspondents to the action of water gauges used in con- 
nection with fans. It is argued that such gauges give 
untrustworthy evidence of pressure, because of the induc- 
tive action of the currents whose pressure they are in- 
tended to measure. Curiously little seems to be known 
pasos the precise nature of the action of such 
gauges when applied to mine fans. Much has, how- 
ever, been written bearing on the subject; but the 
writers have for the most part been quite content to 
make assumptions, and reason accordingly, without carry- 
ing out any very extended or precise experiments. Certain 
facts are, however, available, and we propose here to con- 
sider how far these facts bear out one or two assumptions. 

One of the familiar examples of induced current action 


is supplied by the jet 
j Ficwl 





pump invented by Pro- 
fessor James Thomson, 
and illustrated by the 
annexed sketch, Fig. 1. A 


° stream of water under 
pressure escapes with 
Cc aes velocity through the 


nozzle C. B is the suc- 

tion, and D the delivery 
B pipe. “ D,” says Rankine, 

“is the trumpet-mouthed 

spout in which the jet 

mingles with the stream 
from below, carries it forward, and causes a diminu- 
tion of pressure behind the nozzle and in the suction 
pipe sufficient to make the water rise. The efficiency 
is about = 0°18.” He thus defines the nature of the 
action which takes place. ‘This machine works by 
means of the tendency of a stream or jet of fluid to drive 
contiguous particles of fluid along with it.” Examples of 
the jet pump working with elastic fluids are supplied by 
the steam ejector used with the vacuum brake, and 
Korting’s injector used for supplying blast to furnaces, 
vc. A yet more familiar example is furnished by the blast 
pipe of a locomotive engine, which induces a current 
of air through the fire. 

The explanation commonly received of what takes place 
is that hinted at by Rankine and quoted above. When 
a stream of air or water passes through air or water 
relatively at rest, friction is set up, and the current drags 
with it thin portions of the surrounding fluid or liquid 
with which the walls of the current are in contact. These 
in turn draw others into motion, and so a comparatively 
small volume in rapid movement may 
impart a slower velocity to a very con- FIG e 
siderable volume. In many text- 
books the action in an elastic fluid — = 
like air and an inelastic fluid like water 
are held to be practically identical in 
character, although, as a matter of 
course, differing in amount. There is 
reason, however, to believe that this 
hypothesis is insufficient, as we hope to E, 
show. First, let us consider what takes 
place when a column of water is put in 
motion. Weisbach says: “If the 
vessel A C E, Fig. 2, consists of a 
reservoir A C and of a narrow vertical 
tube C E, the hydro-dynamic head is 
navigable in all parts of the tube. If D 
we do not regard the pressure of the 
atmosphere, the pressure at the ori- | 
fice of efflux is = 0, for here the LF 
entire head of water is expended in producing the 
velocity v = ,/2gh; on the contrary, for a position 
D, E, which is at a distance G, G = A, under the water 
level, the hydraulic head is = hy —h= — (h — hy) 
or negative. If, then, a hole were bored in this tube uo 
water could escape, but, on the contrary, air would be 
sucked in and discharged at F. The negative pressure is 
a maximum directly under the reservoir, since /. is then 
a minimum.” 

Arguing on the same lines, some writers have stated 
that when air passes through a trunk or tube it also loses 
its pressure, just as the water in the pipe does. The con- 
clusion appears to be erroneous. ater is an inelastic 
fluid, and it exerts pressure solely because it is heavy. If 
it were possible in any way to annihilate the action of 
gravity on water, it would no longer exert any pressure, 
either lateral or vertical. The tendency of water 
molecules is rather to cling together than to disperse, and 
cd having no existence, a column of water might be 

uilt up of any length, which could stand on its end or lie 
on its side. A mass of water might be moulded into any 
shape. The stability of the liquid would, of course, be 
very small, but this does not affect the truth of our 
statement. Now, when a stream of water is allowed to 
fall freely under the action of gravity, it ceases to have 
weight in the sense set forth by Weisbach; therefore it 
no longer exerts any lateral pressure, and will not flow 
out through a hole made in the side of a pipe. A little 
reflection will indeed show that the pipe may be taken 
away a and we shall then have a vertical column 
of water flowing straight down through the hole in the 
bottom of G. 

1 There is at least an ap nt inconsistency between this statement 
and the following quotation from the splendid article on ‘ Hydro- 
mechanics,” in the last edition of the ‘ Encyclopedia Britannica ”:—‘‘ In 
a jet falling freely in the air, the pressure throughout is uniform and 


ual to that of the air.” The influence of the tube in Wiesbach’s illus- 
tration is very small,.as will be seen further on. 
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Turning now to air or any other gas, we find at 
once that its pressure is independent, in one sense, of 
gravity. It is, of course, clear that the pressure of the 
atmosphere is due to gravity, but that is not the only 
cause of pressure. For example, we may filla bladder with 
air at the sea level, where the air will exert a pressure of 
15 lb. on the square inch. If we carry the bladder up to 
the top of a high mountain, or in the car of a balloon, it 
will still exert a pressure of 15]b. on the square inch. 
If gravity were annihilated it would be less than ever 
possible to build up a column of air or to mould it 
into shape. Its own internal disruptive force would 
break up any mass of air into its constituent mole- 
cules if it were not confined. Here, then, we have 
a great difference between the behaviour of an inelas- 
tic liquid and an elastic liquid. Let us suppose, for 
example, that air takes the place of water in Fig. 2, 
and that it is expelled through the pipe by a loaded 
piston in A B. It is clear that if we took away the pipe 
the stream of air would no longer retain the shape of a 
vertical column—it would diverge, expand, spread out on 
all sides owing to its elasticity; that is to say, it would, 
under the conditions stated, behave differently from water. 
The water will exert no pressure on the sides of the pipe, 
the air will. It is also certain, however, that there 
may be reduced pressure inside an air pipe in places 
compared with what the pressure would be if the air was 
at rest. How is this to be explained ? 

Before going further, it is well to call attention here to 
a circumstance which is often overlooked. A certain 
phenomenon appears under given conditions, and the 
repetition of the phenomenon is assumed to prove the 
existence of identical conditions. This is a very risky 
method of reasoning. It is adopted by some persons, 
however, in talking or writing about induced currents. 
What takes place in a column of moving water is held to 
take place in a column of moving air. e pressure 
exerted by air inside a pipe is, under certain cir- 
cumstances, less when the air moves than when it 
is at rest. The same thing happens when water is 
substituted for the air; consequently, it is argued, the 
causes are the same in both cases. An example of the 
errors which may be brought about in this way may be 
given with advantage. “Water,” says Weisbach, “ will 
not flow out through a hole in a pipe containing water 
flowing freely under the action of gravity, because it has 
no pressure left in it.’ To put this into more modern 
phraseology, its pressure energy has been transformed 
into kinetic energy. But asa matter of fact, we could 
obtain just the same result if, the water being at rest, 
we moved the pipe over it. Such an experiment cannot 
be conveniently carried out; but it is known that when a 
surface, such, for example, as the parallel side of a torpedo 
boat, is moved at a high velocity through the water, water 
will not come in through a hole made in the skin of 
the boat; and, on the contrary, if a pipe be fixed in this 
hole water may be sucked up through it and delivered 
over board. Here there is certainly no kinetic energy in 
the water outside; the cause of the phenomena is simply 
that the inertia of its molecules at any place prevents 
the water from entering the hole. If we can assume that 
the sudden loss of resistance due to the presence of the 
hole set the molecules in motion, yet by the time they had 
fairly started the hole would be somewhere else. This is 
a very crude but sufficient explanation of what takes 
place. 

Why is it that if we send a current of air, under cer- 
tain conditions, through a pipe, the pressure which it 
exerts will be reduced? The answer sometimes given 
is, that its pressure energy has been converted into 
kinetic energy, and the two cannot co-exist. This 
answer appears to us to be insufficient. It is im- 
portant to consider what meaning is attached to the 
word “pressure.” In an elastic fluid the pressure, 
using the word in the normal sense, depends on the 
density of the fluid-and its temperature. But there is 
another sense in which the word is used, as when 
engineers speak of wind pressure on a roof. Such 
pressure is a result of kinetic energy, but it does not 
follow that because a high wind is blowing, the baro- 
metric pressure must be reduced. Meteorologically, 
the wind blows because the barometer has fallen. The 
barometer does not fall because the wind blows. There 
is no reason why pressure energy should, in this 
connection, be incompatible with kinetic energy; and 
it is, we think, possible to prove that they may 
exist together. Thus, for example, we may put a 
bladder full of air under pressure into a pipe through 
which air is rushing; the air in the bladder will 
lose nothing of its pressure, although it will acquire 
kinetic energy due to its motion of translation, as it is 
borne forward on the current. The pressure does not 
fall in the boiler of a locomotive because it is running at 
sixty miles an hour. If a vertical pipe, 32ft. high, full of 
water, has placed at the bottom of it a registering pressure 
gauge, the gauge will show 15 Ib. on the square inch due 
to the weight of water. If, now, the water be permitted 
to fall freely down the pipe, it will be found that the 
gauge will indicate no pressure during the fall, save that 
of the atmosphere ; for the reasonthat the action of gravity, 
to which the lateral pressure was due, would be annihi- 
lated by the act of falling freely. But nothing of this 
kind takes place with an elastic fluid; the pressure which 
that exerts is not due to an external but an internal cause, 
and this cause is not affected directly by the motion of 
translation of the molecules, save in a special sense, which 
we shall define further on. 

Let us suppose that we have in Fig. 3 a pipe A open- 
ing into a larger pipe B, and that air is flowing through 
in the direction of the arrow. We know that somewhere 
in the region E F there will be a reduction of pressure, 
which may be great enough to permit air to be drawn in 
through an aperture made thereabouts. To understand 
why, let us bear in mind that the pressure of an elastic 
fluid is, according to the received hypothesis, due to the 
continuous bombardment of the sides of the containing 
vessel by the molecules of the fluid, Let us suppose that 
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C and D are two such molecules. As they move down the 
pipe they are kept together by the sides of the pipe. The 
moment they enter the enlargement they will fly apart ; 
but they will describe each a path in so diverging, and the 
curves of these paths will depend on the pressure of the 
gas—that is, the divergent force—the rate at which the 
gas is moving, and the external resistance to divergence 
due to the pressure in B, which pressure may not make 

itself manifest in a 





FIC 3 water gauge, for the 

_ same reason that 

A [: oo water will not enter 
5 a hole in the side of 


4 > a torpedo boat. The 
28 molecules cannot 
z quite fill up the 
; corners E F, because 
they are carried forward at the same time that 
they diverge. The corners would not get filled up 
at all if it were not that eddies are set up, and 
molecules are, so to speak, thrown off from what we may 
term the stream lines, and so partly fill up the gap. When 
the velocity is very high, the rush is so great that the 
internal pressure of the air no longer suffices to fill the 
spices E F with much air, and a very near approach to a 
vacuum is obtained, as in the case of the well-known 
ejector used with the vacuum brake. It must, of course, 
be clearly understood that the diagram, Fig. 3, is only a 
diagram, and does not attempt to show the true nature 
of the curves. It is intended to illustrate a principle 
and nothing more. 

We may perhaps make our meaning clearer if we 
suppose that instead of an air pipe we havea cannon, 
Fig. 4. If a ball were simply rolled along the bore it 
would fall on the ground at A; if a small charge of powder 





FIG. 4 


haps, necessary to add that the curves of pressure and 
stream lines in a column of air are determined by condi- 
tions far more complex than those we have broadly laid 
down ; we have purposely avoided doing more than indi- 
cating the nature of certain principles which explain 
particular observed phenomena. 

To understand how an induced current is set up, it is 
sufficient to suppose 
first that a_ partial 
D vacuum is made in the 
way we have stated. 
In Fig. 5, let A be a 
molecule of gas or 
water rushing forward 
y, in the direction of the 

arrow. B and C are 
molecules rising to 
enter the place D, 
partially vacuous. It 
will be seen that as A 
advances it will come 
in contact with B, and 
carry it forward with it. C will rise to take B’s place, and 
be swept away by A’s successor, and so on. This is, of 
course, nothing more than Rankine’s explanation of the 
jet pump in another form. X. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Italy : Trade of Naples in 1887.—British shipping entering 
| Naples increased by 41,031 tons, or 6°85 per cent., while its pro- 
| portion of the whole fell from 42°6 to 29°9 per cent., the 
| average size of the vessels rising from 1160 to 1195 tons. Im- 
| ports decreased by £99,458, or 1°77 per cent. British imports 
increased by £522,606, or 29°7 per 
cent., and their proportion of the 
whole from 30°3 to 40 per cent. 
Metals increased by 13,364 tons, or 
39°3 per cent., and their value by 
£72,958, or 9°4 per cent. During 
1887 much work was done at the 
various engineering establishments ; 
at Messrs. Armstrong, Mitchell and 








was put in, the ball would drop at B; ifa larger charge, 
at C; and soon. We may imagine an endless stream of 
balls delivered at any one of the three velocities, and the 


spaces included between E and B or A and C defined by | 


the parabolic curves would then answer to vacuous spaces 
at the sides of a jet ina pipe. It is noteworthy that in 
this case the energy due to the gravity of the balls 
remains unaltered by the presence of the kinetic energy 
imparted by the powder. Inthe same way the pressure 
energy of the molecules of the elastic fluid may remain 
unaltered by the presence of kinetic energy compelling 
the flow of a gas through a pipe or orifice. 

It must not be assumed, however, that there is no 
such thing as a change of pressure into kinetic energy. 
There is a transformation of pressure into kinetic 
energy, as when the load on a piston expels air 


through a pipe; and there is the transformation of | 


kinetic energy into pressure. Indeed, there is no other 
explanation of gas pressure available save that based on 
the existence of kinetic energy in the molecules; but 
these things are quite beside that with which we are 
dealing, and the theory is readily stated and easily under- 
stood. Again, when a gas expands it will be found that 
it has a fixed rate of expansion depending on its pressure, 
temperature, density, &c. The piston in a syringe being 
drawn up by an external force, the air beneath it would 
follow the piston. If, however, it was possible to draw up 
the piston at the same speed that the air would flow into 
a vacuum, then the air would not press on the piston 
during its rise. All its innate or inherent forces, if we 
may so use the term, would be expended in overcoming 
the inertia of its own molecules. Nothing would be left 
to do work on the piston; and it will be readily under- 
stood that the loss of pressure on the piston is not that 


due to the fact that the air will have a larger space to | 


fill, but to the circumstance that it is doing work within 
itself. 


lump of lead on the top. If, now, we push down the 
lead and so compress the spring, it will be found easy 
enough to raise the finger so quickly that the spring 
cannot follow up as fast. Its energy will be spent in 
imparting vis viva to the lead, and it will no longer act on 
the finger. But the lower end of the spring will still 


press with just the same force on the table, although the | 


pressure exerted by the spring on the finger varies with 
the velocity at which the finger rises. 
way the pressure of the air on the bottom of the syringe 


will remain unaltered, although the pressure on the | 


piston is nil; and the lateral pressure on the sides of the 
tube will also remain unaltered as far as a transfer of 
ae into motion is concerned, save in so far as the 
ateral motion of the molecules, which causes the side 
pressure, is interfered with by the endlong movement of 
the gas. The pressure on the breech of a gun is greater 
than the pressure on the base of the shot, by an amount 
represented by the work done in the expulsion of the 
powder gas from the gun. How great this work may be 
has been very clearly shown by Mr. W. Anderson. The 
point for consideration is simply this. Must a stream 
of gas lose its power of dilation because it is moving 
at a high velocity? We have seen that a body of water 
falling freely loses its power of dilation as a result of the 
fall, but there is no true analogy between the two. | If it 
be a fact that a column of air really loses pressure because 
it is moving ina tube for any other reasons than those 
which we have stated, then it is well that an explana- 
tion of the cause of the phenomenon should be 
given; that is, if such an explanation is possible. 
The bald assertion that air, for example, loses pressure 
energy because it has acquired kinetic energy, is wholly 
unsatisfactory, because it explains nothing. 


An apt illustration of what we want to convey | 
will be supplied by taking a helical spring and placing a | 


In just the same | 


It is, per- | 


Co.’s works, Pozzuoli, some 
considerable ordnance work was 
finished—a good deal remaining on hand. About 1200 men— 
5 per cent. English—are constantly employed by this firm. The 
Societa Industriale Napoletana Hawthorn, Guppy and Co., have 
completed a new boiler shed, fitted with the most modern plant, 
so that it is able to turn out the largest class of marine or other 
boilers. In the old fitting shop there has been added a number 
of machine tools of various kinds ; a new and lofty erecting 
shop, with a second 30-ton overhead travelling crane, on Craven’s 
system, has been built. Large horizontal and vertical planing 
machines are at work, and other machines will shortly be added 
to meet the requirements of the large class of work the firm has 
on hand. The brass foundry and coppersmiths’ shops have been 
| enlarged and improved, and a new pattern-makers’ shop erected. 
Amongst the works in hand, consisting chiefly of marine engines, 
are the machinery for the first-class ironclad Sardegna, being 
built at Spezzia for the Italian Navy. This vessel will be fitted 
with twin-screws worked by four sets of triple expansion 
engines developing 24,000 indicated horse-power, steam being 
| supplied by twenty boilers working at a pressure of 150 lb. per 

square inch. The firm has also on hand several smaller marine 
| engines, and the dry dock machinery for the Royal Arsenal at 

Spezzia, consisting of a compound engine of 600-indicated horse 

power, to work two large centrifugal pumps, one delivering 

11,000 and the other 18,000 tons of water per hour. The firm 

have several other large contracts in view which will occupy 

them for the next two or three years at least. Messrs. C. and 

8. S. Paterson have considerably enlarged their works, and 

added a new boiler shop 215ft. long by 135ft. wide, fitted with 

the most modern machinery. Among the various works carried 

out by the firm were several boilers, engines, and torpedo boats ; 

also two dredgers for the port of Fiumcino and Porto D’Auzio, 
| one being 144ft. long, and capable of raising 654 cubic feet of 
| material per hour from a depth of 46ft. An immense amount 
of work for private firms has been completed, including, in 
addition to boilers and engines, macaroni machinery, oil and 
wine presses, pumps, &c. In consequence of the demand, skilled 
labour is rather scarce, and the rate of wages on the increase. 
The extension of railway communication continues. The follow- 
ing railways are opened to the public :—Battipaglia - Castro- 
cuocolo, 94 miles; Toggia-Lucera, 11¢ miles. A line from 
Naples to Cumae was commenced, and a steam tram, five miles 
long, in the city of Naples, opened to the public. The works for 
the completion of the outer and new port of Naples are being 
| actively carried out, and will be completed for 1891. The new 
| quays extend for a distance of 3556ft. along the Via della Marina 
| to the fort of the Carmine, and then strike out to sea due south 
} 


| in the direction of the point of the Molo San Vincenzo toa 
length of 3329ft. At 689ft. from the shore one large dock will 
be constructed instead of the three originally planned. The 
San Vincenzo mole will be prolonged another 1082ft. The 
depth of water varies from 16ft. 6in. alongside the inner quays 
| to 95ft. at the point of the Molo San Vincenzo. 

Italy—Trade of Palermo in 1887.—If we regard British 
| interests alone, the commercial year of 1887 was not unfavour- 
able ; but from a Sicilian point of view the outlook is very dis- 
couraging. A decline of the Sicilian export trade in its chief 
articles is regarded by commercial authorities in Italy as a cer- 
tainty in the future, and as Great Britain does by far the greatest 
part of the carrying trade from Sicily, such decline would cause 
no inconsiderable loss to British commerce. Although there 
was a considerable increase in imports, yet the commercial 
prospects of the island are regarded with great apprehension, 
and there is a loud and general complaint that the business 
done is accompanied with much loss. Sicily has no manu- 
facturing industry of any importance, being almost exclusively 
an agricultural country, and has always relied for its subsistence 
on the exchange of its agricultural and mineral products for the 
industrial products of the Continent; but for many years these 
products have gone through a series of detrimental crises, owing 
to occurrences, alarms, and over-production abroad and at 
home. British shipping entering Palermo increased by 37,806 
tons, or 8°8 per cent., and its proportion of the whole from 
26°4 per cent. to 38°8 per cent. The falling off was princi- 
pally in Italian shipping, caused on account of increased 
demand for vessels for the Red Sea. There was also a great 
falling off in French ships, due to the enormous increase in 
tonnage dues on French vessels imposed during 1887. Freights 
during the past year have been extraordinarily high in conse- 








quence of the greater advance in rates of charter from 30s. to 
55s. per ton net register, owing to there being no return freight 
from the United States. Shipping owners cannot be sufficiently 
warned against the loose and prejudicial manner in which their 
charter parties to Sicily are usually drawn up. Neither can 
ship masters be sufficiently warned to exercise caution in all 
dealings with Sicilian brokers and ship agents. Traders who 
have gone through bankruptcy again and again, and persons 
whose only property consists of a desk and two or three chairs, 
find no difficulty in chartering the steamers of British ship- 
owners under the conditions “ time or lump sum charters,” which 
in most cases turn out to be either gross swindles or at least 
sources of inevitable loss to the shipowner. (For details see 
report 395, pages 3-4.) The above caution applies to all com- 
mercial dealings with Sicily. Imports into Palermo decreased 
by £217,133, or 13°2 per cent. British imports decreased by 
£11,121, or 2°6 per cent., while their proportion of the whole roce 
from 25°7 to 29 per cent. Coal increased by 712 tons, or ‘95 per 
cent., and its value fell from 19s. 5jd. to 18s, 1}d. per ton. 
Iron increased by 676 tons, or 9 per cent. and its value fell from 
£12 1s, 2d. to £6 17s. 1}d. per ton. Machinery increased by 
50 tons or 9 per cent., and its value by £2453, or 88 per cent. 
Metals increased by 735 tons, or 156 per cent., and their value 
decreased by £12,339, or 19 per cent. There wasa falling-off 
generally in the importation of iron goods into Sicily with the 
exception of Catania, where the imports increased by 4727 tons, 
or 104 per cent., and their value by £11,746, or 17 per cent. 
The greater part of these importations continue to come from 
Great Britain, and are conveyed in British vessels. Out of the 
whole importation of 26304 tons, 1673 tons, or 63 per cent., were 
British. The greatest rival of Great Britain was Belgium, 
which imported 926 tons, or 35 per cent. Germany importea 
by sea but 214 tons, or 82 per cent. In 1885 the British prc- 
portion of these imports was 81 per cent. The chief ports for 
the exportation of the sulphur trade are Catania, Girgenti, and 
Licata. The quantity exported increased in value by £39,320, 
or 15°9 per cent. The increase was entirely at Catania, and due 
to that port’s superior harbour accommodation, and its being 
connected by railway with all the chief mines of Central Sicily, 
where sulphur mines are most abundant. Industries are 
making steady progress in Catania. There are ten mechanical 
establishments, eighteen steam mills for grinding corn and 
sulphur, and the asphalte works of Messrs. Aveline and Co. 
are busy. The railway system of Sicily, so necessary for the 
development of the resources of the island, makes slow progress. 
There are still important towns of 40,000 inhabitants in the 
interior and on the coast which are only accessible by vehicles. 
The principal line awaiting completion 1s that from Messina to 
Palermo. The portions of the line of easier construction have 
been considerably advanced, especially that from Messina to 
Milazzo, which, together with the whole country traversed by 
the line, will benefit much from the improved communication, 
Milazzo is the most thriving port in Sicily, and the completion 
of the line from Milazzo to Palermo is of primary importance for 
the development of the resources of the island. Other lines in 
the interiorof the island are almost equally called for. That from 
Palermo to Corleone has been reopened, and it is projected to 
carry it across the island. Another project which has received 
Government approval is that of the Syracuse-Noto line, to unite 
Syracuse with Licata, passing through Noto, Spuccafornas, 
Modica, Ragusa, Vittoria, and Terranova. This line is to be 
131 miles long, and will unite some of the principal towns and 
small ports on the South-east coast. Of this line, twenty miles 
from Syracuse to Noto have been opened ; the town of Calta- 
girone, one of the most advanced and prosperous in Italy, still 
remains without railway communication. This it is proposed 
to remedy by a railway from Valsavoga, near Catania—a dis- 
tance of 404 miles. Along the South and South-western coast 
operations for laying down rails may shortly be begun. It has 
long been felt that if Mazzara, Castelvetrano, Sciacca, and 
Girgenti were joined to Licata, and a branch opened to Bivona, 
and if the Palermo-Corleone line were carried on to Bisacquino, 
Chiusa, and Sciacca, the resources of Sicily would find proper 
vent. The blasting and dredging operations in the harbour are 
being continued slowly ; the depth in the middle of the harbour 
has been increased to 49ft. 3in., and at the mouth to 70ft. 10in. 
The north breakwater has reached a length of 2522ft., and the 
south breakwater, starting from the Marina, is continued in a 
north-westerly direction for 485ft. 6in.; it then turns north- 
wards, and reaches a second length of 1272ft. 6in. At Catania 
the completion of the harbour progresses steadily, and the port 
can now receive vessels of any size. 

Tasmania : New Customs tariff.—Free list :—Agricultural and 
horticultural implements and machinery not otherwise enume- 
rated: Antimony in ingots; anvils, bellows(blacksmiths’); boiler 
plates and raw material, including boiler mountings used in 
boiler-making, not including bolts and screws ; brass, bronze, 
copper, zinc, in ingots; brass, rolled and sheet; carriage arms, 
axles, boxes, felloes, naves, poles, shafts, and spokes ; copperas ; 
engines, electric, gas, hot air, and steam ; engine packing, all 
articles used exclusively for engine packing ; engineers’ machine 
tools ; felt sheathing, fencing wire, droppers and standards ; 
galvanised iron in plain sheets ; iron, bar, hoop, pig, plate, rod, 
and sheet ; knives (putty and pruning) ; kreosote, crude; lead, 
ore, pig, and scrap; machinery and machines of every descrip- 
tion not workable by hand, and not otherwise enumerated ; 
millstones; mould board, mould shares, moulding sand, Muntz 
metal; ores of all kinds ; pipes, iron, not made of galvanised 
iron; plain sheeting; pitch; printing presses; railwa, and 
tramway material, viz., axles, bolts, fish-plates, rails, spikes or 
other fastenings, springs, wheels, shovels, and spades ; solder 
and soldering fluid; steel unmanufactured tools, boring aud 
edge, and all implements and tools for manufacturing purposes 
not otherwise enumerated ; traction engines. 


£8. 4. 

Bolts and nuts, iron .. «. «+ «+ percwt, 018 5 
Carriages on two wheels, with springs .. each 6 0 0 
each 12 0 0 


Carriages on oe? — with springs .. 
Castings, rough, iron .. «2 «1 «+ « 
Coals reyes ee 
eae ee ee 
Gunpowder, blasting .. .. .. «. «1 + 018 ee 
Harrows (horse), hoes, rakes, ploughs, and scarifiers .. 5 p.c. ad val, 
Lead, redand white .. .. .. .. .. .. perton 413 4 
Lead, milled, piping or sheet perton 210 0 
Nails, iron, except screw nails .. perewt, 0 2 6 
Oil, kerosene .. oe per gall. 0 1 0 
Sash weights ke” ‘we whe 98 per lot 0 1 6 
All goods not enumerated in table of duties and exemptions to 
pay duty at the rate of £12 10s. per cent. on the value thercof. 








Tue LiveRPooL ENGINEERING SocreTy.—The seventh meeting 
of the present session of this Society was held at the Royal Insti- 
tution, Colquitt-street, on February 6th, the president, Mr. C. 
H. Darbishire, Assoc. M. Inst. C.E., in the chair ; when Mr. 
Henry H. West, M. Inst, C.E., gave a résumé of the paper cn 
“Steel in the hands of the Naval Architect,” which he read at the 
former meeting. An interesting discussion followed, in which 
several members took part, to which Mr. West replied at great 
length. 
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STAMP MILL, CERRO DE PASCO. 





We illustrate this week, on page 133, a very powerful gold 
mining plant for South Africa. Before describing it more par- 
ticularly it will be advisable to give certain explanations for 
the benefit of our readers who are not familiar with gold mining 
operations. This is the more desirable because so many young 
men are now turning their eyes towards South Africa as a field 
for employment. 

Quartz rock contains gold under conditions which render it 
quite invisible to the naked eye. A few pennyweights of gold 
diffused through a ton of quartz do not make much show. In 
order to get the gold out the quartz is put into cast iron boxes, 
in which is a certain quantity of mercury,and stamped to powder. 
The mercury seizes on the gold and makes an amalgam ; from 
time to time the amalgam is taken out and heated, the mercury 
is driven off in vapour which is condensed, so that the mercury 
is recovered. The gold is left behind in the retorts. Water 
flows through the stamp boxes and carries off the finer par- 
ticles of quartz. These still contain a little gold, which is 
picked up by mercury on the tables over which the ore and water 
tiow. That is in brief the whole process. The stamps consist 
of round bars, on the feet of which are heavy blocks, into whichare 
wedged steel hammer faces. Oneachspindle is keyeda casting, and 
under these revolve wipers, curved to nearly a logarithmic 
spiral, which lift the stamps and let them fall. The action of 
the wipers on the lifting sleeves is such that the stamp revolves 
a little at each stroke. Generally eighty strokes are made per 
minute by each stamp. As each stamp weighs nearly half a ton, 
it is clear that the bottom would quickly be beaten out of a cast 
iron box. The bottom of the box accordingly ix fitted with 
steel anvil blocks on which the stamps beat. The box is sup- 
ported on vertical timbers about 4ft. long, bolted into a solid 
mass, and very carefully levelled at the top. On this is placed 
a sheet of india-rubber about jin. thick, and the cast iron stamp 
box is bolted with powerful screw bolts down on top of the 


wood base. If any play were allowed the box would break. If 
the work is properly done there will be no fractures. In the 
engravings, page 133, Fig. 1 isa section of the mill. A is the 


tramway where the quartz comes in, B is the stone breaker, C 
is the stamp mill, D is the turbine. Fig: 2 and 3 show the 
cam sleeves keyed on the stamp bar, Fig. 9. Fig. 4 shows the 
anvil block on which the stamp beats. The notch at the corners 
is to permit a cramp to be fixed under it to lift it out of the 
stamp box. A row of these anvils completely fills the bottom 
of the box. Fig. 5 is a cam in front view, and Fig. 6 the same 
in side elevation. Fig. 7 shows the stamp shoe to be keyed 
on the stamp bar, Fig. 9, and into which is wedged the stamp 
head, Fig. 8. 

The mill which we illustrate is one of the heaviest mills ever 
built in England, the sixty heads of 9001b. stamps having a 
crushing capacity of at least 1000 tons per week. It is now 
being built in England by Messrs. Appleby and Co., of 
Greenwich, to the designs and specifications of Mr. Henry 
Louis, A.R.S.M., &c., and manager te the company. This mill 
is to be shipped as soon as completed to the Transvaal, where it 
will be erected on the Company’s property, on the banks of the 
Kaap River. It will be driven by a 300-horse power Jonval 
suction turbine, now being constructed by Messrs. Giinther and 
Son, of Oldham. The water-power is obtained from the Kaap 
River itself, which is dammed for this purpose. The dam is 
300ft. in length and 13ft. in height, with a width of 70ft. at 
the base, and provided with the necessary sluices, bye-wash, 
apron, &c. The core of the dam is of dressed stone laid in 
cement, and the body of the dam of hammer-dressed stone. 
The water race has a carrying capacity of 7000 cubic feet per 
minute, with a total Jength of 15,500ft. from the intake 
to the turbine head, giving a total fall of 60ft. The intake is 
lateral, and is provided with gates, by means of which the water 
supply can be completely controlled. The turbine suction pipe 
is 12ft. long, and is utilised, as well as the head above the 
turbine. By this use of the draft tube the turbine is kept above 
flood level at all seasons of the year, and all the bearings, &c., 
are always accessible. The casing of turbine is of steel plate, for 
lightness. The diameter of turbine between centre of buckets 
is 42in. and runs at 200 revolutions per minute, being entirely 
adjustable as required. The supply pipe is 42in. diameter, con- 
structed of steel plates rivetted with butt joints, angle-iron 
flanges every 15ft. 

The power is taken off the turbine by means of rope pulleys 
5ft. Gin. and 6ft. 10in. diameter, driving sixteen ropes 1}in 
diameter. These drive the main countershaft, from which 
the power is distributed to the various shafts and machines. 
This countershaft is 44in. diameter, and carried on wooden 
horses. The main shaft of the mill is driven from this by a 
Gandy belt 33in. wide, and is fitted with six friction pulleys for 
driving the cam shafts, six in number. The mill frame is of 
pitch pine and white deal—Dantzic—mortar blocks of pitch pine, 
and also the tables, which are lined with Lake Superior copper 
sheets, silvered and amalgamated. The ore as brought from the 
mine in wagons is run along the track in the upper portion of 
the mill, and dumped on the “ grizzlies,” which allow the small 
to fall through into the hoppers, whilst the large pass into the 
rock breakers for reduction. The grizzlies, three in number, are 
of wrought iron bars placed side by side, and are 7ft. long by 
3ft. 6in. wide. The same number of rock breakers are used, of 
the class known as Archer's patent; size, 20in. by 12in. An 
unusually great rock breaker power is provided for the sake of 
ecunomy in working, it being cheaper to crush in this manner 
than in the battery boxes. From the hoppers, which are lined 
with sheet iron, the ore passes through doors, opened and closed 
by steel gearing and hand wheels, down the shoots into “ chal- 
lenge” automatic feeders, and thence direct to the battery 
boxes for crushing. 

The battery boxes are 4ft. high, by 5ft. 2in. long, and cast of 
a special mixture of iron. They are each of one entire casting, 
and weigh about 3 tons, the bottoms being 6in. thick. Shoes 
and dies are of crucible cast steel; and cams of Siemens-Martin 
steel. The spindles, or stems, are of cold rolled steel 3jin. 
diameter, and the cam shafts of 54in. Bessemer steel. The 
six cam shafts are driven by means of pulleys, 6ft. diameter 
and l6in. face. These pulleys have cast iron bosses, and 
the remainder is built up of pitch pine, after the American 
style. The cam shaft bearings are 16in. long and babitted. 
The guides for the spindles, or stems, are of an improved 
construction, and consist of a cast iron frame bolted to 
wooden bearers, and carry oak guides, which are adjustable 
by hard-wood wedges. The construction is such that any 
stem can be removed, if necessary, while the remainder 
are at work. A 7in. wrought iron main is carried from the 
supply pipe to the turbine the full length of the mill, and 2hin. 
branches fitted with cocks supply water to the tables and boxes. 
The special points in this mill are, that all the framing is behind 
the mill, giving an uninterrupted view of the tables and screens 
from end to end, the driving shaft with its friction clutches being 
put in the rear angle at the base. All the strains are contained 





within the framing so as to avoid jar; the whole mill is strictly 
automatic; drip catches cast on the bearings keep the grease off 
the plates; unusually long tables, 15ft.in 5ft. steps are used to save 
all fine gold. A new form of screen is veing used consisting of rect- 
angular meshes of woven steel wire, made by Messrs. Brookes 
and Co., of Manchester. The whole is enclosed in a substantial 
building by Messrs. Dixon, of Liverpool, and lighted by electric 
light. The makers of the mill are Messrs. C. Appleby and 
Co., of Cannon-street, and East Greenwich, the well-known 
manufacturers of mining plant. Mr. Louis, having left for the 
Transvaal, the machinery is being completed under the super- 
intendence of Mr. A. H. Bromly, inspecting engineer and 
draughtsman to the company, who will shortly proceed to the 
mines to erect the same. 








THE STEAM ENGINE MAKERS’ SOCIETY. 





Tae annual reports of the various trade union organisations 
connected with the iron and engineering branches of industry 
will this year possess a special interest, as affording some indica- 
tion of the point of view from which the workmen’s represen- 
tatives are regarding the improvement that has recently come 
over trade, and the course of action they are likely to recom- 
mend, in the particular interests of the members connected with 
the organisations over which they have control. The first 
report to make its appearance is, as usual, that issued by Mr. 
James Swift, the general secretary of the Steam Engine Makers’ 
Society, one of the oldest trade union organisations in the 
country, the present report being the sixty-fourth annual re- 
cord of the Society's operations. Mr. Swift opens his report 
with the confident anticipation that the results shown will be 
satisfactory to all concerned, this opinion being based on the 
fact that for some years past it has been their unpleasant duty 
to report adverse balances, diminished earnings of members, 
and unsatisfactory statements in general. This state of things 
was very marked in their last annual report ; even when the 
year 1888 commenced there was every appearance that it would 
be a repetition of the past, and, if not a struggle for existence, 
would certainly require some economy or self-denial to make 
all ends meet. This opinion, however, had gradually changed 
as the year went on. Before many months had passed the 
members’ social position had improved, and the Society’s 
finances rapidly increased, whilst at the latter part of the year 
they had abundant evidence that the results both as to wages in 
the workshop and the finances of the Society would be greatly 
improved in the one case, and consolidated in the other. The 
year’s financial operations of the Society may be brietly sum- 
marised as follows :—At the end of 1887 there was a cash 
balance of £10,229 7s. 1d.; during 1888 the income from all 
sources amounted to £13,909 13s. 5d., whilst the tctal expendi- 
ture for the year amounted to £10,567 17s. 10d., leaving a 
saving on the year’s working of £3341 15s. 7d., and bringing the 
balance in hand, at the close of last year, up to £13,571 2s. 8d., 
or equal to £2 12s. 64d. per member. The number of branches 
connected with the Society is ninety, which remains the same 
as last year, but ihe number of members has increased to 
5165, the admissions during the year having been 429. The 
total income is less by £928 than was the case in 1887, but 
the large income of that year was due to extra levies, which 
have since been discontinued. The expenditure under several 
heads is much the same as in previous years, but in the amounts 
paid to unemployed and contingent or strike benefits there is a 
reduction of £4041 1ls., the improvement in trade having 
been the chief factor in diminishing the payments on the 
above account. The superannuation payments have again in- 
creased, and the average expenditure on this account now stands 
at 63. 11d. per member. That the serious responsibility of this 
benefit for the future is fully recognised by the members, is 
testified by the fact that a special levy has been imposed for 
the purpose of forming a separate superannuation fund, with 
the result that £1000 has been deposited with a corporate body 
for a period of five years,and the hope is expressed that a 
similar response will be given to future suggestions, so that this 
benefit may be consolidated in such a manner as to give some 
guarantee to the members who are now only in the prime of life. 
The payments on account of sick and funeral benefits are also a 
slight increase on former years, but the report points out that a 
prominent and satisfactory feature is the increased average age 
at death in the case of members. In reviewing twelve months 
covered by the report, it is stated that the Society commenced 
the year with almost 5 per cent. of their total membership out 
of work. At that time they had just closed with a strike of 
some magnitude, and another of a serious nature was pending. 
The year, however, had not far advanced before the unemployed 
were reduced one-half, and movements for advanced wages 
at once started, with ultimate success. The benefit of 
combination, it was pointed out, was not at any time more 
forcibly illustrated than in that case, for with few exceptions 
the old rates of wages were speedily established, and at very 
limited cost. The cause of this was not far to seek, as experi- 
ence of the previous year would show their employers generally 
that although prepared to be considerate, there were periods 
when the artisan engineer was willing to have a trial of strength 
if the circumstances of the case warranted it, and this lesson 
was not lost when the application for the old rate ef wages was 
made and in every instance conceded, either in full or part, and 
the remainder by agreement afterwards. One notable feature 
in connection with the advance of wages movement was the 
entire disappearance of their old friend the foreign competition 
argument. For years it had occupied a very prominent posi- 
tion, but in 1888 it was relegated to obscurity, or if named at 
all was done with a half-heartedness that called forth silent 
sympathy towards the one who uttered it. Turning to the 
question of strikes and their justification by results, Mr. Swift 
makes copious extracts from the third annual report of the 
United States National Labour Bureau, which is entirely 
devoted to strikes and lock-outs during the six years from 
1881 to 1886. The working classes, he says, are often 
lectured on the folly of struggling with capital, on 
the ground that “money” is sure to win in the long run ; but 
in the report above referred to they had trustworthy figures to 
show the reverse of this unsolicited advice, as out of 1,323,203 
workpeople who struck, only 660,396 failed, whereas out of 
2214 lock-outs by employers, the high percentage of 1339 failed 
in their object. Another forcible argument adduced in the 
report was the losses to both sides, both in strikes and lock-outs, 
and these were shown first in detail and ultimately reduced to 
grand totals, the results to the workers being shown that for 
the six years there was a loss of 51,814,721 dols. in wages, and 
to employers of 8,157,717 dols. in capital; whilst on a mathe- 
matical principle the loss to successful striking employés was 
shown to be recovered by the increase gained in seventy-six 
days, and in the case of those partly successful to recover their 
lost time by the increased wages paid to them to be 361 days. 
Mr. Swift feels sure that from these facts the members of the 





Society will arrive at the conclusion that in these cases “ force 
is a remedy.” After dealing at considerable length with the 
Employers’ Liability Bill, as introduced, debated, and with- 
drawn in the last session of Parliament, Mr. Swift turns to 
another question of State legislation which is now occupying 
much consideration, and which will probably beeome more pro- 
minent as time goes on. This is the fixing of working hours by 
Act of Parliament, which he says is being forced to the front in 
different quarters with a persistency which speaks well for the 
courage of its advocates, but will surely be opposed by the great 
majority of bond fide trade unionists, who are prepared to rely 
more on their own strength and determination than allow 
Parliament to define terms on which they shall dispose of their 
labour. They had hitherto gained their point with regard to the 
reduction of the hours of labour by their own powers, and the 
only case where the State had been asked to interfere had been 
for the protection of women and children, who were not powerful 
enough to protect their own interests. What had been done in 
the past would no doubt be repeated in the future, and there 
was every probability that the skilled traders would be prepared 
to act when the opportune time arrived, and effectively to deal 
with this important question. In closing his introductory 
address Mr. Swift says that, in the concluding part of the 
address in their last annual report, mprsanaon d was expressed for 
many who were then out of employ through the exigencies of 
trade, and the hope was given utterance to that such a revival 
might setin as would find the great majority work, at thesame time 
securing the lost ground as to wages, and alsoincrease the Society's 
capital and improve its position, A perusal of the present re- 
port would show that such hopes and wishes had been realised 
in every particular. In many instances former rates of wages 
had been established, and in others a portion of the reductions 
returned, steps being now in progress to recover the remainder. 
Encroachments previously msde on trade regulations had been 
remedied, and all this effected without much cessation of work 
or loss of wages, which results were all fearlessly claimed as the 
outcome of combination. It was a knowledge of this power 
that prompted the effort, at the first sign of improved trade, 
which the workmen were not slow to perceive, to recover their 
position, and they acted accordingly. Whilst all this was being 
done, the various societies’ capital was increasing, and in their 
own case had shown results of a satisfactory nature. They 
must not rest contented, however, as prosperity would not 
always reign, of which there had been abundant proof in recent 
years. Depression of trade was sure to come again, and their 
duty as thoughtful men was to prepare for any possible adver- 
sity. Financial resources should be husbanded with every care, 
whilst the principle of association must be advocated on every 
favourable occasion, and those worthy and eligible secured as 
members, to their own benefit as well as that of the Society. 
If these points were kept well in view, and each member fur- 
thered them all he could, it would enable them, at the close of 
the year they had now entered upon, to issue their next annual 
statement with the same satisfaction as on the present occasion, 





THE FONTINETTES HYDRAULIC CANAL LIFT. 





As a supplement to the complete and numerous illustrations 
of the Louviere hydraulic canal lift—vide Tut ENGiNngER, Decem- 
ber 21st, January 11th and 25th—we to-day give a bird's-eye 
view of the Fontinettes lift, constructed by Cail and Company, 
of Paris, for the French Government, from the designs and 
under the superintendence of Messrs, Clark, Standtield,and Clark. 
We gave a description of this lift some time ago—April 7th, 
1882. We give below the leading dimensions. 

The Fontinettes lift is on the Neuffosse Canal, the waterway 
from the northern ports of France to Paris, and was destined to 
replace the series of five locks that occur on the canal at a short 
distance above the town of St. Onier. This lift, although in 
principle the same as the Belgian ones, shows many differences 
of detail. It is not quite so large, being suitable only for 
barges of 250 tons, and was commenced some considerable time 
before the Belgian ones, although from various causes its com- 
pletion antedated theirs but very shortly, so that it may be 
regarded as a transition state between the old Anderton one 
and the new Belgian ones. The main difference that will first 
be noted, is in the manner of guiding; here, instead of wrought 
iron lattice girders, heavy towers of masonry form the central 
guides; the tower end guides have been entirely dispensed with, 
and the aqueduct buttress is also constructed of masonry. 
Another important difference is found in the construction of the 
presses, which are formed of a thin internal copper lining some 
yin. thick, round this are placed weldless steel hoops stepped 
into one another, and the wholetied together by steel angles and 
bolts, This form of construction entailed a modification in the 
manner of feeding these presses. Messrs, Clark, Standfield, and 
Clark, were in favour of a system analogous to that employed in 
the Belgian lifts, but Messrs. Cail and Company, the French 
contractors, advocated the method of feeding from the bottom 
of the press, and on the matter being referred to the Consul 
Général of the Ponts et Chaussées, preference was given to their 
suggestion. ; 

The followiag are some of the principal dimensions of this 
lift: — 


Trough, length 39 50m. = 129ft. Tin. 
6 ve. 00. ad a0 Oo 560m, = 18ft. 4}in. 

» Gepthof water .. .. .. 200m. =  6ft. 6jin. 
Press, thickness of copper lining .. 8mm, = 0°11sin. 
» external steel coils .. .. .. 55 mm, = 2°165in. 


14'987 m, = 49ft. 2in. 
18°13 m, = 43ft. lin. 


» length of press . ; 
1) 26 atm, =442°5 Ib, per sq. in. 


Stroke (height of lift) 


Ordinary working ure 
Ram, thickness of cast iron 75mm. = 3in. 
» externaldiameter .. .. .. 2°00 m = 6ft. 6jin. 


The total weight lifted, including trough, water and ram, 785 
tons, was equivalent toa pressure of 25 atm. = 442°5 Ib. per square 
inch. The contents of one stroke of the big presses was 41} tons 
of water, equivalent to a surcharge on the treugh of 20 cm.=8in. 
The actual surcharge used in ordinary working was 88 tons, 
equivalent to a depth of water in trough of 40cm.=16in. The 
size of boats lifted, 250 tons; actual time of travel, five to 
seven minutes. Total time in passing one boat up and one boat 
down, including passage along aqueduct, twenty minutes. 








ENGINEERING Society, Kino’s CoLLEGE, LonDoN.—At a general 
meeting of this Society held on Tuesday, February 5th, Mr. Virgoe 
read a paper on ‘ Gecleny as Applied to Engineering.” The 
author first dwelt on the advantages of a knowl ige of geology to 
engineers, viewing geology from two aspects, stratigraphically and 
economically. He then considered the bearing of. geology on 
railway construction, dealing with cuttings, tunnelling, and em- 
bankments more jally, and on the construction and mainten- 
ance of roads. He then set forth the advantages of a knowledge 
of geology in coal mining, showing how to deal with the water that 
issues from the porous strata above the coal measures, and con- 
cluded with a few remarks on water supply. 
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RAILWAY MATTERS. 


REFERRING to the article in our impression of the 1st 
inst., entitled “Old Railways,” being the abstract of a paper read 
by Mr. Bailey at Manchester, Mr. Robert Stannard writes:—‘‘ By 
a printer’s error, I presume, the quantity of earth tipped at one 
spot is represented at 7000 cube yards, This should read 70,000 
cube yards. The former quantity, of course, would not have been 
very remarkable,” 


Some impatience has been felt in New Zealand over 
the delay in appointing a Chief Railway Commissioner, and vague 
rumours were afloat as to whom Sir Dillon Bell's choice had fallen 
upon, There is some soreness in the colony over what is called 
the ‘‘enapping-up ° of Mr, Eddy by the New South Wales Govern- 
ment, but the folk on the Sydney side are not likely to be much 
troubled over that. It seems strange, too, that the salaries given 
for these positions do not attract numerous British candidates, 


Iv appears that the Tasmanian railways are developing 
a great deal of traflic, and the receipts from both the Government 
lines and the main line for 1888 exceeded those of the previous 
year by some £6000. This is a good sign, and it is well known 
that Hobart is improving rapidly in a commercial sense. The 
Colonies and India says the number of Australian tourists who seek 
a summer change in the Tasmanian ‘‘Sleepy Hollow” has been 
increasing largely each year of late, and this fact must of course 
have a wholesome effect on the railway returns, 


A COLLISION occurred on Tuesday night near Maubeuge 
between the express train from Paris and that from Brussels, he 
Brussels correspondent of the 7iumes says the employment of the 
Westinghouse brakes prevented a great catastrophe. As it was, 
some passengers were severely hurt, and one was killed. Another 
collision has occu between a goods train and a passenger train 
on the Prince-Henri railway line, near Petange. Of thirty-six 
workmen in the goods train, two were mortally and twenty-four 
severely wounded. On the passenger train the engine-driver alone 
was hurt, but so severely that his recovery is despaired of, 


Mxssrs. Parry anv Srory, the engineers for the 
Dore and Chinley Railway, report to the Midland Railway 
cirectors, under date January 16th, as follows :—‘‘The contractors 
heve jon of nearly ail the land they at present require, 
which is now being fenced off, and a iderable t of ~ 
liminary work has been done at both ends of the line, Fair 
progress has been made with the works at the Totley and Cowburn 
tunnels; the five permanent shafts have been commenced, two of 
them are sunk to formation level, and 500 yards of heading have 
been driven. Several of the cuttings and smaller works—such as 
stream diversions and culverts—are being proceeded with.” 





Rerortine on the collision which occurred on the 
31st December at Loughborough Junction station, on the London, 
Chatham, and Dover Railway, Major-General C, 8. Hutchinson 
says :—“ It is highly probable that no collision would have occurred 
had the London, Chatham, and Dover Company's train been fitted 
with an efficient continuous brake in the driver's hands, instead of 
its having had only hand brakes on the engine and on two vehicles 
out of the ten composing the train, The progress of this company 
in supplying its passenger trains with efficient brakes is lamentably 
slow, and considering the very ane character of the passenger 
traffic, it is difficult to understand the apparent supineness of the 
directors as regards this matter,” 


Ar the recent half-yearly meeting of the London, 
Chatham, and Dover Railway Company, the chairman, in speaking 
of a proposed main line diversion vié Nunhead, said :—‘‘ It will be 
for us an enormous security against what some day might be 
a great disaster. If ever anything should happen to the Penge 
Tunnel, we should be cut off from London altogether. I do not 
say it is immediate, but it is not impossible. t tunnel is a 
thing which some day or another may give us some trouble. I do 
not suppose it will be in my time, but everybody about there 
knows that the whole of that hill is slipping, and is moving its 
position. Well, the tunnel goes with it, pe gs and it isa 
source of danger, and I think we should be very blind if we did 
not foresee it.’ 


Unper the Railway and Canal ‘Traffic Act, 1888, revised 
classifications of merchandise traffic and revised schedules of 
maximum rates applicable thereto have been submitted to the 
Board of Trade by the following railway companies :—Ayrshire and 
Wigtownshire, Caledonian, Cambrian, Curva Dublin, Wicklow, and 
Wexford; Easternand Midlands, Enniskillenand Bundoran, Glasgow 
and South-Western, Great Eastern, Great Northern, Great North 
of Scotland, Great North of Ireland, Great Southern and Western 
of Ireland, Highland, Isle of Wight Central, Lancashire and 
Yorkshire; London, Brighton, and South Coast; London and 
North-Western, London and South-Western, Manchester, Sheffield, 
and Lincolnshire ; Midland, Midland Great Western of Ireland— 
ditto for Grand Canal; North British, North London, North- 
Eastern, North Staffordshire, South-Eastern, Severn and Wye and 
Severn Bridge, Waterford and Limerick, 


_ Tue following figures show the new track laid in the 
United States and other "ape of America in the — 1888. The 
figures also show lines under construction at the close of the year 
and those projected for next season. The figures are compiled by the 
Railroad Gazette, from information furnished from official sources, 
Only those projected lines are given upon which it seemed likely 
that considerable work would be done :—Alabama, 334°5 ; Arizona, 
36; Arkansas, 45 ; California, 4981 ; Colorado, 222°58 ; Connec- 
ticut, 17°5; Dakota, 15805; Delaware, 11; Florida, 166°54: 
Georgia, 430; Idaho, 8°6; Illinois, 27216; Indiana, 48; Indian 
Territory, 98 ; Iowa, 34°66: Kansas, 524°64; Kentucky, 403-25 ; 
Louisiana, 101 ; Maine, 142°3; Maryland, 2-98 ; Massachusetts, 8 ; 
Michigan, 306°16 Minnesota, 300°10; Mississippi, 72°5 ; Missouri, 
317'2; Montana, 124°06 ; Nebraska, 145:52 ; New Hampshire, 2 ; 
New Jersey, 26°3; New Mexico, 105; New York, 81°6; North 
Carolina, 193°5 ; Ohi, 134°77 ; oF 124; Pennsylvania, 92 ; 
South Carolina, 198°5; Tennessee, 188 ; Texas, 184°7; Utah, 8; 
Vermont, 22°5 ; Virginia, 95 ; Washington Territory, 309; West 

M nm 87°61 ; Wisconsin, 182°18; Wyoming, 24:7; total, U.S., 
6885°16. Quebec, 124 ; Ontario, 73 ; Manitoba, 73°7 ; New Brans- 
wick, 30 ; Nova Scotia, 37 ; North-west Territory, 25:26: Mexico, 
£21 ; total, foreign, 885-96; grand total, 7771°12. 


“A YEAR ago,” says the American Electrical World, 
“‘there were barely a score of electric roads in this country, and 
about another score were projected. To-day there are over fifty 
roads, and nearly seventy more are building or under contract. 

ere is still plenty of room for improvement in the methods 
adopted, but the roads work, and are certainly good enough 
to advertise the method as a success. We may well apply 
to this the language that Professor Bryce in his recent noble 
work on the ‘American Commonwealth’ uses about some of 
our Political conditions :—‘The Americans surpass all other 
nations in their power of making the best of bad conditions, 
par the largest results out of scanty materials or rough 
methods. Many things in that country work better than the 
ought to work or could work in any other —, After all, 
there is no better way of reaching perfection than through experi- 
ment and failure, and every one of the successes in electric railroad- 
pe | in this country has been won by the very finest qualities of grit, 
self-help, and shrewdness. Our motor engineers know thing 


NOTES AND MEMORANDA. 


Aw ingenious plan for testing the condition of horses’ 
feet is said to be under consideration by New York farriers, 
One terminal of a battery giving a light current is attached to the 
animal’s bit, and the other to the shoe. If the horse suffers from 
the shoe or nails, he will shrink under the test. If there is no 
irritation be will pay no attention to it, 


Tue Lenz Colliery Company is said to have adopted 
cork as a spring to the coupling hooks of coal wagons, The stem 
of the hook passes through a set of twelve discs, each of 175 mm. in 
diameter ont 15 rom, thick. The traction service with these springs 
is very satisfactory, from the several points of view of constant 
elasticity, durability, and cost of maintenance. Lately some trials 
have been made of these springs by the Northern Railway Company. 
The discs, ina group of twelve, when subjected toa pressure of 
1100 kilos. per square centimetre, were found to be compressed in 
the proportion indicated above. On the pressure being removed 
they recovered their original dimensions in ten minutes, 


Iv a patent just issued to Dr. Orazio Lugo, of New 
York, the inventor has taken a departure from the usual method 
of constructing storage batteries. e invention is based upon the 
idea of storing the gases—hydrogen and oxygen—evolved during 
the process of charging, and is, therefore, properly speaking, a gas 
battery, there being substantially no chemical action involved. 
That is to say, the material used as electrode is not chemically 
attacked, as in the present forms of storage batteries. ‘The elec- 
trodes consist of finely divided or allotropic lead, each atom of 
which is coated or covered completely with soft or spongy copper. 
This material is, therefore, not oxidisable under the influence of 
the charging current. It is packed around conducting plates, and 
immersed in an electrolytic solution. In charging, the gases accu- 
mulate around the atoms of the masses, which atoms act as nuclei 
therefor. The cell appears to be an actual storage battery in the 
sense that something is stored, viz., the gases. Readers may refer 
to an English patent, No. 5198 of 1881. 


Aw electrolytic method of liquefying gases has been 
described by H. N. Warren—Chemical News, 58, 127—128. Strong 
hydrochloric acid is introduced into a combustion tube, bent at 
right angles, so as to cover two small platinum plates fused into the 
closed end of the tube; a plug of asbestos, saturated with concen- 
trated sulphuric acid, is placed at the bend, the open and shorter 
arm is then fused up and immersed in a freezing mixture. On the 
passage of a current through the plates, gas is evolved and liquefies 
at the other end; but on removing the tube from the freezing mix- 
ture and discontinuing the current, the liquefied hydrogen chloride 
is reabsorbed by the water. The experiment may then be repeated. 
Other compound gases behave ina similar manner. When acidified 
water is decomposed in this apparatus, and a platinum plate covered 
with platinum-black has been fused in the short end, explosions 
occur there at intervals, and small quantities of water form, con- 
taining hydrogen peroxide, and having an ozonised odour. With 
chromic acid and water, the blue oxide of chromium is obtained. 
The method has also been applied to the liquefaction of oxygen and 
hydrogen, and the latter is said to have been “ decidedly liquefied.” 


Tux action of a magnet on chemical action has been 
described by H. A. Rowland and L, Bell—Journal of the Chemical 
Society. 'Two iron rods are embedded in insulating material, the point 
of one and the side of the other being laid bare by removing the 
insulation, The rods are placed in a beaker between the poles of an 
electro-magnet, and connected with a galvanometer. ‘They are 
acted on by various reagents, When 22 2 pgeona to the lines of 
force, no current is produced. When parallel, a current is produced, 
the sharp-pointed rod forming the negative element; soon after- 
wards reversal takes place. e direction of the current is inde- 
pendent of that in the magnet. Similar but much weaker effects 
are produced with nickel and cobalt. The action is greatest with 
substances which, like nitric acid, attack the iron without evolution 
of hydrogen. The reversal can be annulled by preventing motion 
in the liquid by means of gelatine orsand. ‘The electromotive force 
varies from 0°0001 to 0°02 volt. The evolved hydrogen probably 
acts mechanically in reducing the current. The protection of the 
pointed end from the reagents is due to the increased energy 
required to remove the iron in — to magnetic attraction. 
No differential action is observed with plane surfaces, but where 
a point occurs protection ensues, and the elevation increases in 
size, 


In scieheding his articles on modern views of electricity 
in Nature, and in Part IV. ‘‘ Radiation,” Dr. Oliver Lodge remarks: 
‘‘There has been a long-standing controversy in optics, nearly as 
old as the century, as to whether the direction of the vibrations was 
in, or was perpendicular to, the plane of polarisation; in other 
words, whether it was the elasticity or the density of the ether which 
varied in dense media; or, in Maxwell's theory, whether it was the 
electro-magnetic or electrostatic disturbance that coincided with 
that plane. This point bas indeed by the exertion of extraordinary 
power been almost settled already, through the consideration of 
common optical experiments; but now that we are able electrically 
to produce radiation with a full knowledge of what we are doing, of 
its directions of vibration and all about it, the complete solution of 
this and of manyanother recondite optical problem may be expected 
during the next decade to drop simply and easily into our hands, 
We have now a real undulatory theory of light, no longer based on 
analogy with sound, and its inception and early development are 
among the most tremendous of the many achievements of the latter 
half of the nineteenth century. In 1865, Maxweli stated his theory 
of light. Before the close of 1888 it is utterly and completely 
verified. Its full development is only a question of time and 
labour and skill. The whole domain of optics is now annexed to 
electricity, which has thus become an imperial science.” 


At a recent meeting of the Berlin Physical Society Dr. 
Lumner spoke on photometers, and specified the following require- 
ments in their construction :—(1) The surfaces whose brightness of 
illumination is to be equalised must not be separated by even the 
narrowest intervening space ; (2) the outline of the surfaces must be 
sharply defined. An ideally perfect photometer ought to reflect 
no light from its grease-spot, and be impermeable to light over 
the rest of its surface. When a drop of Canada-balsam, whose 
refractive index is very nearly the same as that of the glass, is 
placed between the op) d hypotenuse surfaces, total reflection 
is done away with at the place where the drop lies, and thus by 
illumination from one side only either a bright spot is seen on a 
dark ground or a dark t on a bright ground. When the 
illumination is made from both sides equality of illumination can 
be easily established by adjusting the relative distances of the 
sources of light until the spot disappears entirely. The drop of 
Canada-balsam very soon loses its sharply-defined edges, hence 
some other mode of procedure became necessary. ‘The central 
portion of the hypotenuse surface of one of the total reflection 
prisms was left untouched, while the rest of the surface was ground 
to a slightly spherical shape. When the surfaces of the prisms 
were now firmly p together light passed without hindrance 
across the point of close contact of the surfaces, whereas it was 
totally reflected at all other points. By this means an ideally 
— ‘* grease-spot ”” was obtained, which was permeable to light 

ut reflected none, while the surrounding area reflected light 
completely and allowed none to pass through. A third method for 
obtaining an ideally perfect grease-spot consisted in etching 
figures on one of the reflecting surfaces of the prisms; the etched 
portions were perfectly transparent, the rest of the surface 











now about electric roads, and have laid the foundations of an enor- 
mous industry by their genius and perseverance.” There is no 
doubt that, in many cases in mechanical arts, a good deal of 

nowledge is more deterrent and hindering, than a little of such 
knowledge is dangerous, 





reflected light completely. The speaker exhibited photometers 
constructed according to the above methods, and proved theoreti- 
cally that the ideally perfect grease-spot bears to the real one the 
ratio of 1 to 2, according to the constant determined in the 
Imperial Physico-Technical Institute. The sensitiveness of the new 
photometer is about 1 pér cent. 





| precipicants recommended. 


MISCELLANEA. 


An interesting paper on movable weirs on the river 
Seine was read on the 6th before the Institution of Civil Engineers 
of Ireland, by Mr. T. F. Pigot. 


A TELEGRAM has been received from La Guaira, announc- 
ing the official opening of the harbour by the President of the 
Republic of Venezuela on Saturday last. 


Tus Local Board of Sutton have instructed Mr. J. 
Anstie, of Victoria-chambers, Westminster, and Messrs. Bailey. 
Denton, Son, and North, to prepare schemes of sewerage and 
sewage disposal for their district for the consideration of the 
Local Board. 


THERE are at present at work on the Manchester Ship 
Canal 9985 men, 827 boys, 207 horses, 141 locomotives, 4398 wagons, 
80 steam navvies, 82 steam cranes, and 170 pumping and other 
steam engines, and the number is being increased weekly. There 
are also 180 miles of railway. 


THE prospectus has been issued of an Electrical and 
Industrial Exhibition, to be held at Bingley Hall, Birmingham, 
during August, September, and October next. The list of the 
names of the patrons is a long one, and Mr. T. C. Sharp, County 
Chambers, Birmingham, is the manager. 


TuE Salt Union is not to be without competition. In 
addition to the new works at Winsford, recently started, twenty- 
seven acres of land have been purchased within a few hundred 
yards of the Salt Union brine shafts, and operations for sinking a 
shaft have been commenced by a London syndicate. On adjacent 
land another similar venture has becn started, a body of Widnes 
chemical manufacturers having bought what is known as the Witton 
Hall estate for a like purpose. 


Tue Hamburg Calcutta Line Company is having five 
new steamers constructed at Hamburg, Sunderland, and Glasgow, 
which, in a few months, will be put on the regular Australian 
service. They will have a length of 345ft.,a beam of 42ft., and 
29ft. depth of hold, with engines of 1600-horse power to give a 
speed of eleven and a-half knots, and a gross tonnage of 4400. 
The steamers are being built on the three-deck system, will be 
elegantly fitted throughout, lighted electrically, and furnished 
with Suez Canal lights. 


From a new pamphlet on petroleum, entitled, “The 
Coming Oil Age,” about to be published by Mr. Charles Marvin, 
it appears that although the first well was only sunk thirty years 
ago, the annual production of mineral oil now amounts to about 
2000 million gallons in America and Russia, employs a fleet of 
nearly 150 tank steamers, circulates through 7000 miles of pipe 
lines, and is used instead of coal by nearly 1000 locomotives and 
steamers. These and other remarkable features of the growth of 
the petroleum trade are described by Mr. Marvin, who has also 
included in the pamphlet the results of his studies at the Petroleum 
Exhibition at St. Petersburg last year, and the lectures he recently 
gave before the Royal Engineers at Chatham at the request of the 
Government, 


Ar a recent meeting of the Agricultural Society of 
France, M. Guerin, of Grandvilles—Vosges— read a paper on a new 
method of preserving milk. He showed that when it was frozen 
milk could transported with the greatest case, and that after 
being kept for days and weeks, and then simply thawed out, it 
retained all the characteristics of fresh milk. The paper dealt first 
with the method of freezing, which could be carried out in the 
ordinary ice machines if done on a sufficiently large scale, and then 
described the experiments made to ascertain the precise tempera- 
ture at which the best results might be expected. The appearance 
and taste of the milk after undergoing the process, when thawed, 
were so exactly those of new milk that in an assemblage of twenty 
persons not one could perceive the slightest difference. In cook- 
ing, yield of cream, and every other respect, the frozen corresponded 
porte gg new milk, and on the fourth day the cream was still 
excellent. 


TuEs.s. Wild Flower, built by Messrs. R. Thompson and 
Sons, of Sunderland, for Messrs. Alfred Suart and Uo., of London, 
was successfully launched on the 2nd inst. She is 300ft. long, 40ft. 
beam, and 26ft. 6in. deep; and is specially constructed for the 
conveyance of petroleum in bulk. She is fitted with powerful 
duplicate pumping apparatus capable of discharging the cargo in 
twenty-four hours, electric light througbout, complete set of steam 
winches and hatchways specially adapted for carrying ordinary 
cargo, She goes to Messrs. Clark’s yard to receive her engines, 
which are of large power, having cylinders 24in., 39in., and 64in. 
diameter by 24in. stroke, taking steam from large boilers with 
about 4200ft. of heating surface. The Wild Flower will carry 3000 
tons of oil on the art light draught of 18ft., and has been 
built from the designs of Messrs. Flannery, Baggallay, and John- 
son, of London and Liverpool, and under their inspection. She has 
the highest class at Lloyd’s. 


Iv his recent speech, of course dealing chiefly with 
Ireland, Mr. Balfour said with regard to the legislative projects 
for the next session, ‘‘I hope to see three great arterial drainage 
works begun on the three great rivers of Ireland, which will carry 
benefits far beyond the area of the actually flooded lands, and 
which will be of advantage to an extent of country of which the 
ordinary public are very little aware. I am also not without hope 
that we shall be able to add to these Bills another Bill, which will 
put on a better footing the existing methods by which State aid 
can be granted to the extension of railways. 1 hope we shall be 
able to pass a measure which will, in those parts of Ireland which 
most require it, enable a locality to carry out railway extension, 
not for the benefit alone of the agricultural population through 
whose lands the railway runs, but for the benefit also of those 
fishermen who are prevented from making the best of their 
industry by the fact that they cannot carry their goods to any 
profitable market.” England will soon be called upon to legis- 
late a little for her trading community and for men who can show 
real wants offering profitable expenditure. Considerably over 
£100,000 was spent on the improvement of the navigable Shannon, 
but after all, the whole traffic is not worth more than about £34 
per year. 


As the Chertsey and Addlestone sewerage districts are 
situate in the Thames Valley, just above the intakes of the London 
water companies, and public attention has been drawn to the state 
of the Thames from time to time, the local authorities are anxious 
to adopt a system of sewage purification. They therefore 
issued an open competition for the sewerage and sewage dis- 
posal of Chertsey and Addlestone. Mr. W. H. Radford 
of Nottingham, has been awarded successful competitor. His 
scheme consists in laying fifteen miles of pipe sewers to collect and 
convey the sewage to one carefully-selected site. As the district is 
waterlogged, the sewers are laid as shallow as possible; and 
Hassall’s patent pipes are to be used to secure watertight joints. 
The district is very flat in parts, and Mr. Radford considers it 
suitable for the use of Shone’s compressed air ejectors, which he 
recommends shall be used where necessary, to avoid a number of 
pumping stations. The air is compressed for the ejector stations 
at the outfall works, and the whole of the sewage is there lifted to 
tanks and filtration land by centrifugal pumps. The site is conve- 
niently situated, and sufficiently removed from the population; 
and the land is light, dry, and well above flood level. 1t is pro- 
posed to purify the sewage by chemical precipitation in tanks on 
the intermittent principle; followed by irrigation on 27 acres of 
eminently suitable land. Sulphate of alumina and lime are the 
The population is 9000, and the cost 
of works is estimated at £24,500. 
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BERRY’S AQUA-THRUSTER. 
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THE AQUA-THRUSTER 

We illustrate two types of what Messrs. W. H. Bailey 
and Co., of the Albion Works, Salford, call their new 
aqua-thrusters, a title given by them to Berry’s patent pulsating 
steam pumps. Fig. 1 is an illustration of probably the largest 
ever made of this class of pump. Its duty is to raise a quarter 
of a million gallons of water per hour to a height of 30ft., and it 
is used by a firm for taking the water from one reservoir to 
another at a higher level. It is working at the extensive bleach- 
ing, dyeing, and calico printing works of Messrs. Salis Schwabe 
and Co., Middleton; the manufactory is called the Rhodes 
Works, and taking advantage of the happy coincidence of this 
being the largest pump of the class ever made, this type is 
called the Colossus of Rhodes’ pattern. Fig. 2 is an illustration 
of another contract just finished, in which there are three aqua- 
thrusters, working into each other without the intervention of 
cisterns, the delivery pipe of one going into the suction of the 
other. Practically, any number of these can be fixed in this 
way—so Messrs. Bailey say. These are at work in a wellina 
large works at Cleckheaton with great success. Messrs. Bailey 
and Co, claim that these pumps take less steam than the 
ordinary centrifugal pumps, and that the peculiarity of the 
valve arrangement is such that they work very regularly, 








THE MELBOURNE EXHIBITION. — Messrs. Richard Garrett and 
Sons exhibited at Melbourne portable steam engines, simple and 
compound, a corrugated fire-box, a circular saw-bench mounted on 
strong wheels, suitable for running on rough roads, For these 
exhibits the firm has been awarded a first special prize. 


IystituTion oF Crvi, ENGINEERS,—At the last meeting of the 
Birmingham branch of students of the Institution of Civil Engi- 
neers, Mr. R. Godfrey, Assoc. M. Inst. C.E., read a paper on 
“Wind as a Motor,” in which were detailed the various instruments 
used in the observation and calculation of the velocity and pressure 
of the wind, with records of extraordinary gales which have 
occurred within recent years since the science of meteorology has 
been systematically pursued. The various uses to which wind- 
= is applicable were dealt with, and valuable instances given. 

paper was illustrated by numerous drawings, as well as models 
lent by Messrs, Warner and Son, Cri plegate, London, the Ontario 
Pump Company, and others. A model of a curious machine called 

the pantanemone” was shown, which on a large scale is said to 
be doing good work at Poisey and Villejing. 








ADDY’S MILLING CUTTER. 





THE accompanying engraving illustrates a milling cutter, 
patented by Mr. George Addy, Waverley Works, Sheffield, who 
claims the following advantages :—(1) Lasts four times as long 
as the old-fashioned solid cutter ; (2) can be applied to all exist- 
ing milling machines without any alterations being required ; 
(3) admits of quick, easy, and even adjustment of width ; (4) has 
a longer bearing on milling machine spindle or mandrel; 
(5) effects great saving of steel, one sleeve lasting for years; 
cutter rings only require renewing. A sleeve or bors made of 





ADJUSTABLE CUTTER. 


tough steel is keyed on the milling machine spindle, on which 
are keyed cutter rings made of high-class crucible cast steel. 
These cutter rings are made with a diagonal joint, and are 
nipped together by a large fine thread nut and washer. The 
diagonal joint allows of packing being inserted between the 
cutter rings, after they have become worn and require grinding 
up, thus keeping to the original width without leaving a strip 
of uncut material, as would have been the case if the cutter 
rings had been in vertically split halves, as occasionally seen in 











old-fashioned cutters. By this improved method the wear is 
taken up as required until the packing excceds in thickness the 





SECTION OF CUTTER. 


amount of the angle put on the cutter rings to commznce w:th. 








WILD’S GOVERNOR. 





Tue illustration shows a governor, patented and made by 
Messrs. J. Wild and Cvo., Chadderton, Oldham. The makers 
claim that it possesses several important and distinguishing 
features. Contrary to the usual custom, the valve spindle is 
actuated by the upper pairs of links of the governor by means 
of the piece A to which they are connected. By this arrange- 
ment the balls descend whilst they are moving outward, and 
consequently assist the centrifugal force in its action, instead of 
opposing it, as is the case with other forms of governors. Instead 
of a central weight such as is used in Porter’s governor, a spring 
C is employed, the difference being that as the valve spindle 
lowers the spring is compressed, and becomes equivalent to a 
variable central weight, thus increasing the pressure which the 
centrifugal force of the balls has to balance; for as the centri- 
fugal force increases, so does the resistance offered by the spring, 
thereby making the governor more sensitive in its action, and 
preventing racing when the load, or a part of it, is thrown off 
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the engine. By using the spring C instead of a central weight, 
the revolutions per minute of the engine can be varied at plea- 
sure, the range extending from one speed to about double that 
8 This is effected by varying the position of the bush D 
in its screw E, thus extending or compressing the spring accord- 
ing as the speed is to be diminished or increased. The link 
work of the governor is so constructed that the valve spindle 
lowers at about twice the rate at which the balls fiy outward, 
thus enabling the governor to act rapidly when a change of load 
or steam pressure occurs. Another great advantage possessed 
by this governor is the remarkably small amount of variation in 
the speed of the engine as compared with that of the load. 
When it is desired to increase or decrease the speed of the 
engine while at work, the spindle F can be raised or lowered as 
required, by unscrewing the lock nut G and turning the flanged 
nut H. The bush D is of gun-metal, and the block I is also 
bushed with gun-metal. As will be seen, the pressure of the 
spring is received between the top ani bottom blocks, and thus 
there is no wear due to its action. 








SoutH KENsINGTON MusEuM.—Visitors during the week ending 
February 9th, 1889:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 7942; mercantile marine, 
Indian section, and other collections, 3833. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 4 p.m.: 
Museum, 784; mercantile marine, Indian section, and other col- 
lections, free, 2865. Total, 15,424. Average of corresponding week 
in former years, 14,085, Total from the opening of the Museum, 
27,134,207, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


FAN EFFICIENCY. 


Srr,—To deal first with the matter which more properly belongs 
to the above heading, I understood Professor Unwin to say that 
friction caused a loss of 30 or 50 per cent. of the total energy. I 
quote his exact words from page 26:—‘‘ Lastly, the engineer will 
have to pay more attention to the frictional expenditures of energy, 
which affect the result by at least 30 or 50 per cent. of the energy 
expended, than Dr. Lodge seems disposed todo.” He now explains 
that he meant that eddies cause a loss of 30 or 50 per cent. of 
4m. This I should think very likely, and if I had understood 
him as making this assertion originally, I should by no means have 
called it in question. But 3m @ is a small fraction of the total 
energy expended, and a still smaller fraction of the total energy of 
a blast of air. 

It may be useful here to say that it was by imagining that kinetic 
energy was the whole, that ‘‘A Miner” made his original mistake in 
estimating the energy of his blast, and so caused all this writing. 
But I hope he is not sorry for his very natural error of supposing 
3m < to be the whole energy. Certainly I am not, for it has 
caused me to see the matter a great deal more clearly than before 
I had specially thought on the subject. I, too, should have 


- 
thought at the first blush that 4 «?—or rf 3 , I am not troubling 
about units now—was a reasonable expression for the energy of 
a blast; and so it would be if it were a mere projectile. But the 
fact that this quantity varies so greatly between the narrow and 
broad end of a trunk suggests at once that the energy of a blast 
can by no means be simply that of a projectile, but that other 
forms of energy must be taken into account as well; and these turn 
out to be by far the larger portion of the whole. The total energy 
of the blast is constant all the way up the shoot, whether 
diverging or other. All this, by the way, is addressed, not to 
Professor Unwin, but to “‘A Miner.” Heseems annoyed at what I 
have written in answer to his question, but there is really no 
occasion for him to be. I find, however, on referring back to your 
issue of September 14th, that Mr. Dewar gave, on page 216, a 
fairly full and correct answer, though perhaps expressed too 
briefly to be readily understood. 

As to the other matter, concerning units and precision of equa- 
tions, and the question whether it is permissible to “ understand ” 
a good deal of unexpressed matter and yet call the expression com- 
plete, there is no need for me to continue the discussion. The 
point at issue is perfectly clear, and we might argue for ever with- 
out either convincing the other. There is no difference as to fact 
or theory, or anything of hydrodynamical importance; it is a 
simple difference in the point of view. 

Professor Unwin in fairly strong language accuses me of blunder- 
ing because I do not see things with his spectacles; but I pass hy 
this with the remark that there is no blundering on either side, nor 
anything like it. Professor Unwin is willing to write in a general 
equation p instead of » V, and &p instead of p* ; while I am not. 
I say that if the true relation for the flow of air is 

v2 + A p* = constant, 
it is not scientifically complete and accurate to say that 
e + 7gp = constant; 
—_ he says that it is, provided you understand what you mean 
Y Pp 

It is a clear difference of view, and I am rather surprised he 
should even momentarily have thought I had blundered on such a 
matter. 

Perhaps it may not be out of place if I write a short article 
bearing on this subject of dimensions in general, explaining as well 
as I can, to what I feel sure will be a hostile audience, how it comes 
that a certain number of persons, for whom, in a manner, I am 
perhaps presumptuously acting as spokesman, disagree with a 
certain number of equally eminent, or more eminent, persons, who 
have to do with much the same things from a slightly different 
standpoint. It is admittedly a question of precision, and to many 
may be of no interest, but in matters of fundamental statement 
and terminology precision seems to those engaged in pure science 
to be of as serious moment as the trueness of a facing or {the 
exactness of a theodulite seems to those engaged in less frivolous 
pursuits, 

Professor Unwin says he thought I would have becn pleased 
with his form of the equation. So I was pleased, and I imme- 
diately made use of it, in the form <2 + 14,500 4 = constant— 
where / is inches of water—to’answer ‘‘A Miner's” little sum. It 
is an excellent equation for basty practical application. 

I also felt pleased that Professor Unwin was drawn out by my 
article to write his first long letter on the subject. He imagines I 
have fallen foul of him, but he is entirely mistaken; just as mis- 
taken as he is in stating that I have been guilty of ‘‘ blundering.” 

I hope wy little article, or parable, will not resuscitate the buried 
hatchet. I find I have used Professor Unwin’s name occasionally 
in it, in order to be more readily explicit with fewer words; but I 
do so only because I feel sure that your readers will take his side, 
and will feel instinctively and at once whether the practices I 
combat fairly represent what they themselves are accustomed to 
do; for in so far as they do not correspond to what anybody does, 
arguments against these hasty practices being introduced into pure 
Science are of course thrown away. OLIVER J. LODGE. 

Liverpool, February 9th. 


[Dr. Lodge’s article will be found on p. 131.—Ep. E.] 





Simr,—Dr. Lodge and Professor Unwin have to a considerable 
extent taken the question of fan efficiency out of the hands of less 
able men, who are content to stand on one side and permit the 
champions to fight it out unmolested. Their letters are moreover 
curious and instructive reading, telling us as they do not only a 
good deal about the mathematics of fans, but about the writers 
themselves ; their line of thought and method of looking at ques- 
tions. It is amusing to note that they insist that there is no cause 
of quarrel between them, and that both hold just the same views. 
But those who read with attention what they have written will see 
that there are really profound differences. But all this is, perhaps, 
beside the question. 

I would not now trouble you with a letter were it not that my 
name is repeatedly used by both parties. I am, to use Artemus 
Ward's simile, ‘‘de bone in dis conflic.” Permit me to say a few 
words more, with a view to calling attention to the real point at 
issue and the present position of the whole case. 

My question was very simple. I said that in an evasé chimney of 
a Guibal fan, the energy in the moving air at the foot of the chim- 
ney was about four times as great as it was at the top, and I asked 
what became of the energy? Bear with me while I put the ques- 
tion in another form. A fan is delivering 100,000 cubic feet of air 
weighing about 7700lb. per minute, out of a mine. This air is 
moving when it enters the base of the chimney at, say, 35ft. per 
second. Each pound of it has, then, stored in it 1 a 
round numbers. That is to say, each pound of air at the root of 
the fan chimney represents 19 foot-pounds of kinetic energy. Now 
the chimney augments in dimension as it rises, and consequently 
the air moves more and more slowly in it. At the mouth of the 
chimney the velocity is only one-third what it was at bottom, 
because the sec'ional area of the chimney is trebled. At the 

Q 
19 =2 11 foot- 
Ene I asked, what becomes of the difference? And, in reply, 
r. Lodge tells me that the pressure augmented as the air rose in the 
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mouth, therefure, the energy in each pound of air is 





chimney, and that the result: was heat; and he very kindly supplied 
a numerical example, showing that a difference of pressure of over 
2in. of water must exist between the base and top of the chimney. 
To this I answered that there never is in Guibal fans any such differ- 
ence, and, to show what really does happen, I gave him the air 
pressures in a Guibal fan at Mons. Dr. Lodge quietly ignores this 
fan, and leaves me to my own devices, 

Not so Professor Unwin, who asserts that his views on the proper 
method of treating the subject are identical with those of Dr. Lodge. 
Professor Unwin can, however, find nothing in the Mons fan to 
support Dr. Lodge’s original contention that the kinetic energy is 
converted into heat. He abandons that theory, and tells us that 
the energy is used up in producing eddies ; but with that he is not 
satisfied, and in his last letter he advances a new explanation so 
astonishing that I cannot help thinking it is the result of a slip of 
the pen. The kinetic energy lost in the chimney is partly expended 
in lifting the air 30ft. from the base to the top! Is it possible that 
Professor Unwin has forgotten that no more effort is required to 
lift a pound or a ton of air 30ft. or 30,000ft. than would be needed 
to raise a hundred tons of water from the depths of the Atlantic 
to the surface. If Professor Unwin is right, then what fools 
Guibal and all mine engineers are. By laying the chimney on its 
side, so that the delivery becomes horizontal, we should effect. an 
immediate saving, and augment the efficiency of a fan ; nay, more, 
it would only be necessary to dig a hole and point the chimney 
down it in order to effect another saving. I suppose that it is to 
this lifting of the air, that Professor Unwin attributes the rise in 
pressure of O-4in. in the Mons chimney. If the chimney was 
turned on its side—laid flat—then there would be no rise. If it 
were pointed downwards there would be a fall in pressure. How 
will this view fall in with Dr. Lodge’s notions ! 

As the matter stands, then, two able Professors have failed to 
give any precise and satisfactory answer to my question. Dr. 
Lodge's theory is, no doubt, perfect. But the theory is entirely un- 
supported by facts. The differences in pressure which he cannot do 
without have no existence in fact. So much the worse, I suppose, 
for facts. 

Professor Unwin, who knows much more about fans than does 
Dr. Lodge, expresses grave doubts that fans are amenable to 
mathematics. He makes no attempt to insist on the rise in tem- 
perature and pressure which Dr. Lodge calls to his aid, and talks 
about mysterious eddies which can dispose of, Ido not know how 
many, horse-power. If Professor Unwin would stand in the porch 
of a Guibal fan and note how smoothly and evenly the air rises, we 
should hear less about eddies. No attempt has been made by him 
or any one else to say what the nature of these eddies is, or how 
they waste any save a fraction of energy. But Professor Unwin 
is too shrewd a man to pin much faith in eddies, and so we have a 
third explanation, which, as I have said, is so astonishing that I 
cannot think the words really mean what they apparently are in- 
tended to convey. Here are his words: ‘‘ Judging from the figure, 
the chimney must have been 30ft. high, and part of the answer to 
his question about where the energy goes is this: The air has to be 
lifted 30ft., and this is equivalent to overcoming a pressure of 
2°41b. per square foot, equivalent to a water-gauge column of 
nearly in.” To this he adds the ‘din. actually shown, and claims 
that the head against the fan is about jin. This isa very ingenious 
explanation, but, as I have shown, it is not consistent with facts. 

As to the rise in pressure, I may say that I admit that I was in 
error, in one sense, as to the pressure falling as we go up the chim- 
ney ; because I overlooked the fact that the whole fan is working 
under negative pressure conditions, as pointed out very clearly by 
you in a recent article. 

Professor Unwin asks me what the delivery of the Bascoup fan is. 
I regret that I cannot supply it accurately, but I believe it is about 
100,000 cubic feet per minute. There isa very similar fan at Gethin, 
South Wales, which is 30ft. in diameter and 10ft. wide. Running at 
61 revolutions per minute, it extracts 153,000 cubic feet per minute, 
with a water gauge at the inlet of 2‘6in. At 102 revolutions per 
minute the Bascoup fan is reported to have given a water gauge 
of 7}in. Perhaps these figures may answer Professor Unwin's 
purpose, 

It would be very interesting and useful if he would explain in 
what way eddies waste energy. There can be but one way, I 
fancy, and that is that they convert motion into heat. But after 
all we have really no evidence that eddies can do more than reduce 
the delivery for a given water gauge, and so pull down efficiency. 
But this has nothing to do with my question, which really does not 
refer, save indirectly, to fan efficiency, but to what becomes of the 
energy in the air after it bas left the fan. I would also like to 
enter a protest against the way in which the words pressure energy 
and kinetic energy are used. Air has no available energy of any 
kind but kinetic ; because while it is not moving, that is to say, 
expanding or contracting or flowing, it can do no work—its pressure 
energy is, in a word, quite useless. A MINER, 

February 11th. 





TESTING STEEL WEAPONS, 


Srr,—At the time that the first recorded failures of bayonets 
used during the campaign against the forces under Arabi in 
Egypt were brought under public notice, you drew attention in 
your journal, under date January 29th, 1886, to certain circum- 
stances which might have the effect of rendering the results of 
tests applied to steel weapons fallacious. The more recent failures 
which have occurred to the swords of the Hussar regiment which 
fought at Suakin, have again caused a demand for more rigid 
testing of such weapons than has hitherto been applied. The 
application of this has resulted in the almost wholesale condemnation 
cf a large number of cavalry swords, and it would appear at first 
sight to be inexplicable that such a large proportion of defective 
steel weapons could have passed unscathed even through the tests 
at first applied. But a recent experience directly under = 
own notice seems to render it doubtful if in the application of all 
known tests there has not been something wanting in its procedure. 
An officer who for a considerable term had been in the habit of 
constantly subjecting his sword to severe bending strain, went for 
some time upon leave of absence. While away from duty his 
sword was kept sheathed in a warm room, and was never exposed 
to the outer air or to any changes of temperature. On his return 
to his regiment he subjected the blade to its customary trial, with 
the result that at the first essay the steel snapped. It was impos- 
sible to resist the conclusion that in some way or other the texture 
of the steel of this sword had become weakened during the 
term of its non-exposure. This was not sufficiently lengthened 
to produce an amorphous condition, such as has repeatedly been 
known to cause ancient arms hung in trophies to yield to but slight 
strains. All the circumstances seemed to lead to the assumption 
that the maintenance of an unusually high temperature had 
deteriorated the quality of the steel; and it may perhaps be 
deducible from this instance of failure that tests applied at certain 
temperatures are inapplicable at others. We know how necessary 
it is that the testing of cement briquettes should be conducted 
at equal temperatures to insure level results. May this not possibly 
be an equal necessity with regard to thin steel? Steelis a material 
about certain specialities of which we are but just commencing to 
acquire knowledge; but this much we do know, that it is one 
liable to great derangement under extreme ranges of temperature. 
It seems to me possible that, as regards the thin steel employed in 
the making of military weapons, this peculiarity has been over- 
looked, and that the test employed in a temperate climate may be 
insufficient to guarantee immunity against breaking in a tropical] 
one such as that of the Soudan. It is somewhat singular that we 
have never heard of the failure of similar weapons among those 
supplied to our troops in India. May it not be that a long period 
of acclimatisation before being used in active service may in their 
case have produced the gradual change of constitution in the 
metal fitting it to bear unaccustomed strains? Anyway, it seems 
to be most desirable that the steel arms supplied to our military 
should be subjected to testing under varied conditions of 











temperature, They should be tested when below freezing point 

and again at the highest solar temperature known in the tropics, 

Weapons unequal to either test should be rejected; and it might 

further be desirable that a long subjection to either condition 

should be adopted before such tests are applied. Fr 
St. James’s-street, February 12th. 





ARITHMETICAL SYSTEMS, 


Si,—I have read with interest ‘“Suggestion’s” letter in your 
last issue. I, however, am at a loss to understand how the ado )- 
tion of the radix 2 could conduce to greater accuracy, or be more 
convenient than the present one. As an instance, suppose we have 
= multiply 87 by 79. In the ordinary way the operation stands 

us— 

79 
37 


553 
237 
2923 
By the proposed, or rootitwo system as [ will call it—if Mr. 
Punch does not object—79 would be represented thus, 100111] 
meaning— , 
1x 2640 x 340x441 241x 241x241 
=64+84+4+2+1=79., 
In like manner 37 would be represented thus, 10010]. Mult:- 
plying, we have— 


~ 


100 
1001111 
101101101011 
This result represents, of course— 
2H + 29 + 28 + 28 + 25 + 234 2141 
= 2048 + 512 + 256 + 64 + 32 +8 + 2 +41 = 2923 
on the decimal scale. 

Now, does there not appear to be a great chance of misplacing a 
1 or a 0 in this performance, as also that great care must be taken 
when adding large numbers, so that the carrying forward is done 
correctly ? 

When we come to division the matter seems to me to be still 
more awkward. For take 2923 divided by 37. By the decimal 
system we have— 

37) 2923 (79 
259 
333 
333 
By the rootitwo plan we have— 
100101) 101101101011 (1001111 
100 


101 
1000101 
100101 
1000000 
100101 
110111 
100101 
100101 
100101 


and the quotient 1001111 represents 79 on the decimal scale, 

If your readers care to try a few numbers larger than these I 
think that they will see that accuracy and speed are not of the 
rootitwo system’s qualifications, Of course experience would im- 
prove matters much, for it is oe at first to remember when 
subtracting that you can only borrow 2; and that 2 is only an imagi- 
nary digit, as is our 10 being a compound of two ; while the rooti- 
two base never appears at all, except it be in the mind’s eye, when 
adding and subtracting. To school boys and girls learning the 
rootitwo system, multiplication tables would be unknown, and 
instead of learning that twice one are two, &c. &c., they would 
have to learn that one and one are two, but that 2 is not so written, 
but thus, 10, and means that 1 has to be carried forward to the 
next column on the left hand in an addition sum; and also that if 
the number of ones in an addition column comes to, say, what we 
should vall 7, it would be represented by 111, meaning that 1 has 
to be set down, one carried to the next column on the left, and one 
to the next column but one on the left. 

Rootitwo fractions—I had almost said decimals—would be 
worked in much the same way, so far as regards the—well, let us 
call it the twotal point. Thus, 1101 twotal 0111 = 1101 ;}43; in rooti- 
two language, while in our benighted system it would represent 
137! But, Sir, joking apart, I do not see what there is so bad in 
our present decimal system, and it would appear much better to 
all if they would thoroughly understand the great value of a slide 
rule. They should commence by ignoring instructions that refer 
to scale A BC and D, &c., and simply treat the rule as a set of 
logarithmic scales by which calculations can be made on a 10in. 
rule, correctly, to the »;5th part. The one I have used now for 
eighteen years is a French one by Javernier-Gravet, 39, Rue de 
Babylone, Paris, and is by far the best that I am acquainted with. 
By it such calculations as 41°*°*, or 5°*4°%, for adiabatic expan- 
sion curves and temperatures, can be got at quite as quickly as you 
could plot them out, and the saving in time is enormous, while for 
very correct calculations it serves as an excellent check against any 
serious error. ; 

Your correspondent ‘‘Suggestion” asks whether the time 
required to teach two generations of men both systems, to make 
them interpreters between the old world and the new, would be 
formidable, er not, if the game were worth the candle; but 
I think that my little Hoy beg sufficiently prove that not only is it 
not worth the candle, but that it isa retrogression. If it is true 
that the Chinese did once use 2 as their radix of numeration, why 
did they alter it? Man is essentially a progressive race, as the 
events of the past century abundantly prove; why, then, should it 
be reasonable for us to go back to the radix 2? As for the argu- 
ment about the easier subdivision of scales into halves, quarters, 
&c., I really cannot understand what your correspondent means in 
face of the beautiful logarithmic scales that are produced now-a- 
days. Moreover, why does an astronomer require to interpolate 
fifths of a second between the half second ticks of his chronometer, 
or who ever heard of his attempting to do any such thing? If any 
reform can be suggested that might r bly be effected, 
should say it is that of our own weights and measures. What pro- 

ortion, for instance, of fairly educated Englishmen can transform 
ors 3 qr. 111b. 100z. 9 dr., avoirdupois weight, into its equiva- 
lent in troy weight, without a good amount of consideration as to 
where the connection exists between the two; and how many, with- 
out referring to Whitaker, know the difference between a firkin of 
butter and a firkin of soft soap? Americans have made their ton 
= 20001b., and their hundred-weight = 1001b., and reckon costs at 
so many cents the pound. With regard to our lineal measures, we 
have the inch divided into 32nds or even 64ths—a regular rootitwo 
system—but where are we any better off than the Frenchman and 
his millimetre? And when we come to consider that the French- 
man has a very simple and sensible relation between cubical and 
lineal measure, such as the litre and decimetre, and compare this 
with the delicious relation between our gallon and foot, what can 
we think? I should like to see some of these things altered, but 
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no alteration of the radix of numeration is in any shape desirable 
or possible, AntTHONY 8. Bower. 
St. Neots, Hunts, February 4th, 

P.S.—Many of your readers doubtless study Rankine’s work on 
«Prime Movers,” and I should wish to point out to them a very 
serious arithmetical error that has never been corrected to my 
knowledge, It is in reference to the Stirling air engine. The 
ratio of expansion is 1°24 and log, 1°24 = ‘09342, instead of ‘09517 
as Professor Rankine has it ; so that the thermo-dynamic function 

1 — a = 11482, instead of 11°647; but, although all the results 


are altered, the final one agrees much more nearly with that actu- | 


ally obtained in practice than it did before, A, 8. B. 





TECHNICAL EDUCATION, 

Sir,—In all the discussions and letters which have recently 
appeared in THE ENGINEER, I have not seen any reference to the 
work that is now being carried on at the University of Cam- 
bridge for the education of engineers. Having had practical 
experience of its working, I thought you might perhaps like to 
have the account which I give below. My son went there about 
four years ago, e first year, being too young to enter the 
University, he devoted entirely to the workshops and lectures, 
living with Mr. Lyon, the superintendent. He then entered Clare 
College, and went through the usual University course, taking Lis 
B.A. degree last May in honours, but during the whole of this time 
also attending the shops and engineering lectures, The accom- 
panying photograph is a lathe which he made during this time, the 
whole being done by himself including the working drawings, pattern 
making, moulding, casting, turning, and fitting. He assures me 
he had no assistance beyond that of labour in moving the heavy 
yarts, and so on, He is now a good mechanic, and could earn 
Ris living either as a fitter or carpenter, and barring the ex- 
yerience a young fellow would gain as to large works | going 
into the workshops of an engineering firm, he is as well _ ified to 
take up the duties of an assistant in a mechanical workshop as he 
would have been had he followed the ordinary course of going into 


| 
| University or are reading for a University degree. Pupils can 
| reside in the house of the superintendent, and give their whole 
| time to practical engineering if desired. The majority of the 
| pupils are undergraduates, and Professor Stuart advises this course 
| on the und that the reading for a degree gives definiteness to 
| the pupil’s work. Many of the pupils attend the workshops for 
three or four forenoons or afternoons per week, increasing these 
| attendances when there are no University examinations. Some 
pupils commence at the shops a few terms before becoming 
members of the University, or remain after taking their degree, 
attending then during ordinary working hours. When a degree 
is taken, the Department are always anxious that it should 
be in mathematics, Degrees may also be taken in the applied 
science special examination, which includes mechanism, heat, and 
practical work, The average number of attendances of the pupils 
at the shops is twenty-four during the terms, of which there are 
four in the year, The fees are £3 3s. a term for twelve attend- 
ances, and in proportion for a larger number. For this a pupil is 
entitled to attend the lectures, and has the use of all the machinery 
and the necessary instruction. The lectures include algebra and 
trigonometry, statics and hydrostatics, elementary dynamics, and 
other branches of mathematics, mechanism, theory of structures, 
machine construction and drawing, heat and materials used in 
engineering. The teaching of pupils is conducted in the shops and 
drawing-office by three demonstrators, who are generally graduates 
of the University who have specially trained for this work, and by 
a staff of artisans of different trades, These are under the direc- 
| tion of Mr. Lyon, the superintendent. The department consists of 
| a drawing-office, booking-office, and stores, turnery, fitting, and 
| erecting shops, philosophical instrument shop, smithy, ironfoundry, 
brassfoundry, pattern and cabinet-making shop, lecture-room, and 
| museum, he machinery consists of the usual lathes, planing, 
| and shaping machines, drilling machines, Xc, All are driven by 
| an Otto gas engine of 8-horse power, 
‘The course of a pupil is as follows:—He is first put into the 
workshops, where he is instructed to make a small piece of 
mechanism, which will occupy him 
for about a month, and which 
has been so designed as to give 


| 
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the shops, and in the ‘meantime has escaped the ‘evils which are 
often contracted by young men of social position from mixing 
with the ordinary apprentices. He is serving his articles with me 
now, and is intended to be a civil engineer; but from what I have 
seen of the Cambridge course, it appears to be an admirable 
grounding for the career of a mechanical engineer. I would not 
have troubled you with this long letter had I not thought you 
were interested in the subject of engineering education. 
Boston, January 22nd, W. H. WHEELER. 


‘‘The Engineering Department in connection with the University 
of Cambridge has now for some years past been steadily growing 
in numbers and efficiency. When Professor Stuart undertook the 
teaching of mechanism and applied mechanics at the University 
he determined to supplement the lectures of his predecessors by 
providing practical technical instruction. At his own expense he 
titted up some small workshops containing lathes, benches, vices, 
and tools for working in both wood and iron, and skilled workmen 
are engaged to teach the pupils. ‘This experiment became suffi 
ciently a success to justify the University in recognising the shops, 
and a grant was made from the funds for the purpose of enlarging 
the buildings and providing tools. The University Syndicate also 
further assisted by appointing Mr. James Lyon, B.A., of Clare 
College, as superintendent of the shops. Mr. Lyon, besides being 
a graduate in mathematical honours, possesses the more important 
qualification of being a practical engineer, having had twenty 
years’ experience in the works and offices of Sir J. Whitworth and 
Co., the Vulcan Foundry Locomotive Works, and the Ashbury 
Railway Carriage and Iron Company, The system has now become 
fully developed, and, with the workshops enlarged and fully fitted, 
the department is able to give a complete preparatory training to 
an engineer; that is to say, besides the selected work, he is taught 
drawing and designing, and practical work in fitting, turning, 
Ss smithing, and founding; so that when he leaves 

e will be in a position to apply himself to acquiring a knowledge 
of the special branch of engineering he may intend to take up. The 
training is more especially adapted for mechanical engineering, but 
the instruction is equally advantageous for the preliminary training 
of the civil or electrical engineer. For the latter there is, in addition 
to the teaching at the shops, the special departments for geology and 
chemistry and in electrical principles at the Cavendish Laboratory. 
The course of the latter on leaving the University would be to 
become a pupil to an engineer in practice, when the practical 
knowledge he had already acquired would enable him at once, not 
only to make himself useful, but also to more readily learn his 
ae age from the practical works being carried out, the know- 
edge of machinery and practical mechanism being of the greatest 
value for his after-career. If intended fora mechanical engineer, 
it will only be necessary to complete his instruction by going into 
a shop or drawing office, where he can become familiar with the 
class of work he intends to pursue, and where he can see work 
carried out on a larger scale. The time during which a pupil 
need put up with the inconveniences attaching to a period of 
pupilage in large shops is thus considerably curtailed. The 
workshops are not confined to those who are members of the 








bim practice in chipping narrow 
and wide surface plates, and 
necessitating the use of the lathe 
for turning by hand or slide rest 
and screw-cutting, holes have to 
be drilled and tapped, screw heads 
to be milled, and brasswork 
laquered; the shaping and 
drilling machines have both to be 
used. When this piece of work 
is completed the pupil is con- 
sidered to have i an introduc- 
tion to the different methods of 
metal working and to have learnt 
the names of the machines and 
to be able jto appreciate the pur- 
s to which they are applied. 

e is then allowed to select some 
larger piece of work, such as a 
small steam engine, dynamo for 
electric lighting, lathe, shaping 
machine, &c., sawing-table or 
morticing machine. Whatever 
he elects to go on with he has 
first to design in the drawing- 
office, and after that to make the 
wood patterns for all those parts 
which have to be cast in os 
oriron, Next, he works in the 
foundry where these are moulded 
and cast, and afterwards does 
all the planing, turning, fitting, 
and erecting of the machine 
entirely himself. If a part is 
spoiled another has to be made, 
and in no case is a difficult portion 
made by the teacher in order 
to help the pupil over the job. 
As a great deal of work is done 
by the department for the Uni- 
versity and others, there is also 
the opportunity for the pupils 
seeing practical work carried 
out. In order to find em- 
ployment for the staff of arti- 
sans during vacations, orders for machinery and scientific 
instruments are undertaken, and the department sends out 
galvanometers, standard coils, and specially made _ instru- 
ments for scientific purposes, &c., to all parts of the world. So 
also when buildings have been required by the University in the 
construction of which some peculiar difficulty entered, the depart- 
ment has undertaken the work. Thus when it was required to 
add an upper storey to the buildings of the chemical department 
120ft. long by 25ft. wide without disturbing the ceiling of the 
museum, the roof, weighing fifty tons, was raised 12ft. by work- 
men acting under the direction of the superintendent of the 
department, and all the sashes, doors, and fittings made in the 
shops ; the cost of the work altogether amounting to over £4000, 
and effecting an estimated saving to the Universities of £1000. 
At the present time the department is engaged in making a large 
quantity of fittings for the new chemical laboratory, the cost 
of which will not be less than £4500. An improved slide 
lathe, made for use in the shops, obtained a silver medal 
at the Newcastle Exhibition, The economic aspect of the 
work is not lost sight of. The shops are expected to pay their way. 
The capital invested by the University is £4100, exclusive of the 
cost of the buildings, and the Department pays to the University 
34 ay cent. on the outlay out of the earnings, and also provides 
fully for the depreciation of the machinery. There is a regular 
system of book-keeping, which the pupils have the opportunity of 
learning in detail. The lathe shown in the illustration was made 
by one of the pupils, Mr. Herbert Wheeler, B.A., Clare College. 
It is a self-acting, sliding, surfacing, and screw-cutting lathe, 
fitted with gap bed-plate 5ft. 6in. long, taking 3ft. 8in. 
between the centres, and 18in, in diameter in the gap. The 
spindle is of tool steel, hardened in the bearings, and working 
in hardened steel collar shrunk in the headstock. The wheels 
are machine cut, the smal] pinions being of mild steel. The 
pulley on the fixed headstock is placed in the reverse direction, 
an arrangement which permits the back shaft when out of gear to 
project over the back of the headstock instead of the front, pre- 
venting it catching the bolt’s heads, &c., on the back of face plates, 
&e, The leading screw is of steel, 1gin. diameter. The surfacing 
and quick return motion for the saddle is worked from a gun- 
metal pinion working on the screw, there being no rack. The lathe 
generally is constructed ——. strong, so as to turn objects the 
full size that the gap will admit, all screws, &c., being of mild steel.” 
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FRICTION CLUTCHES, 

Sir, —As two or three firms have honoured me by copying one of 
my friction clutches, perhaps you will allow me to call attention to 
a design appearing in your issue of February 8th, attributed to 
Messrs. Edmeston and Sons, Salford, which is nearly identical with 
my patent 4783, 1884. A mere notice of priority would be suffi- 
cient were it not that you give prominence to certain constructive 

ints of the clutch, as follows:—‘‘(1) The expanding ring, which 
is cast in one piece, with the driving arm keyed to the shaft ;” and 
‘*(3) the arrangement for taking up the wear of the rings, which 
is neat and trustworthy.” For sake of clearness I annex a sketch 





showing the expanding ring keyed to the shaft. 





Now when the screw C is turned, it is obvious that it will expand 
or contract the ring sidewise, and that it is impossible to increase 
the diameter in the direction of A B ; consequently when the wear 
of ring is taken up it will either leave a space, A D, between the 
ring and outer shell, or, in another case, to quote your words, 
‘assuming that the whole surface is expanded against the outer 
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shell,” it must follow that when the shell accommodates itself to 

the ring, it will be whirled excentrically round the shaft, a condi- 

tion not to be tolerated in good workshops, I need only add that 

this defect is absent from my clutch. Water BacsHaw. 
Batley, February 12th, 


THE UTILISATION OF SMALL COAL, 


Sir,—We have read with much interest your article on the 
‘Utilisation of Small Coal” in this week’s number of THE 
ENGINEER, and we can bear testimony to the very efficient working 
of the arrangement described, as for a number of years past we 
have put up a very similar arrangement, without the water troughs, 
in various districts in England, America, and the Continent, adding, 
however, our mechanical stoker, which completes the cycle, as 
with it it is not necessary to open the furnace doors. The coal is 
distributed automatically in perfectly uniform layers, and both the 
coal and air being regular measured quantities, combustion is 
absolutely perfect. We have obtained capital results with this 
plan, and shall be glad to give all further information to those 
interested. HODGKINSON AND Co, 

Woden-street, Salford, Manchester 

February 9th. 


PRESTON AND ITS DOCKS, 


S1r,—I will not presume to say whether ‘‘ Contractor” is right or 
not in his criticism of Mr. Roberts’ scheme for going to Preston vid 
Southport, but I take exception to his—‘‘Contractor’s”—concluding 
remark that “to make a canal through quicksand is next to impos- 
sible at any cost.” 

Presumably ‘Contractor’ has never done any work on the Wash 
or in connection with any of the Fen drains, or he would have had 
a different opinion. The river Nene from Wisbech into the Wash 
is an instance. Timber laden steamers of nearly, if not quite, 
1000 tons burthen run up to Wisbech, some twelve miles up the 
Nene, the banks of which moreover are steep, being held = by 
faggoting and stone pitching. This plan is commonly carried out 
in the district. RESIDENT ENGINEER. 

February 5th. 





RAILWAY SPEEDS. 


Str,—In last week’s issue of THE ENGINEER your correspondent, 
in giving the fastest runs in Great Britain, omits one which is 
perhaps as fine as any, though only over a short course—I refer to 
the 8.30 a.m. from Grantham to Essendine. The distance, which 
is seventeen miles, is run in 19min., giving an average of 53%. 
But from Grantham to Stoke Box—5} miles—cannot take much 
less than Ga. which leaves only 104 min. for the remaining 
114 miles, thus making the average for that distance 652. 

ondon, February 13th. ym, 


LEAD POISONING, 


Sir,—I have read with much interest the able letter on the above 
subject which appeared in your issue of the Ist inst., from Mr. 
George A. Hall, A.R.LB.A. In this letter reference is made to a 
material called ‘‘ polarite,” or magnetic spongy carbon, which is 
stated to possess the properties of removing dissolved peat or dis- 
solved lead from water by a process of combustion. If this mate- 
rial does possess the properties stated by Mr. Hall, and can be 
obtained at a reasonable price, it will be a most valuable addition 
to the already known filtering media, as the only material with 
which I am acquainted which contains the properties claimed for 
‘‘polarite” is ‘spongy platinum,” the excessive cost of which 
places it out of the market for ordinary filtration purposes. I shall 
be glad if any of your numerous readers can inform me where 
‘* polarite ” can be obtained, and at what price. 

February 4th, SANITARY ENGINEER. 





THE VERSE DAM. 


Sir,—In your report of the Verse Dam on page 122 of your 
issue of the 8th inst., I notice what appear to be errors, viz. :— 

In second column, fourth line from top: 240 kg. should be 
2400 kg. 

In formula above line 4 from bottom, the factor a should be -. 

In third column, second line below formula, for t, = 19°83 +- 
0°85 = 20°68 should be 19°83 + 1°85 = 21°68, the 1°85 being the 
result of the working of formula above it. 

If this latter is so, then the 20°75 metres given at commencement 
of article as the width of base will become 21°75m. 

2, Queen-villas, Oldfield Park, Bath, FRED. ELIE Gay, 

February 12th. 








Tue following is an extract from La Prensa, Buenos 
Ayres, December 20th, 1888:—‘‘ Mr. F. B. Behr was yesterday 
officially presented to the President of the Argentine Republic by 
the Minister of Great Britain. Mr. Behr, among other companies, 
represents the Lartigue Railway Company and the Argentine Rail- 
way Syndicate, organised for carrying out the concession for con- 
structing a single rail line—Lartigue system—from Chilecito to the 
mineral mountain of Famatina, for which the definitive surveys 
have just been made and submitted to Government. The cost of 
this mountain line being rather higher than originally contem- 
plated, the concessionaires have petitioned Government for an 
increase of price, and the Government will support this demand at 
the next meeting of Congress. The cost of this line, about 
50 kilos, long, will be about 2,500,000 dols. gold, and it will go to 
about 14,000ft. above the level of the sea; it will have about 130 
bridges, and some long tunnels. Lartigue’s system being aerial, 
and built upon trestles, it is bound to be a very important feature 
in the construction of mountainous railways, and the present line 
will open up the mineral wealth of the province of Rioja, which is 
the mining centre of the Republic. The President and Ministers 
entertain the scheme very favourably, and Mr. Behr affirmed to 
them that with a guarantee for an increased capital, the line would 
be efficiently carried out and constructed. We have no doubt the 
negotiations, which are being continued, will have the desired 
result.” Our readers will find an article on the Listowel and 
Ballybunnion line, constructed on M. Lartigue’s system, in 
THE ENGINEER of March 9th, 1888. The estimated cost of the 
above mentioned line is no less than about £16,000 per mile. 
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LEIPSIC.—A. TwieTmever, Bookseller. 

NEW YORK.—Tae Wittmer and Roczrs News Company, 
81, Beekman-street, 





SUBSCRIPTIONS, 

Tue Enotneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Srom the office on the following terms (paid in advance) :— 

lal f-yearly (including double numbers)... .. « 
Yearly (including two double numbers) .. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. Tue ENGINEER is registered for transmission abroad. 


A plete set of Toe ENnGineeErR can be had on application. 





PUBLISHER’S NOTICE. 


*,* With this week's number is issued as a Supplement a Two-page 
Engraving of Her Majesty's First-class Battle Ship Victoria. 
Every copy as issued by the Publisher contains this Supple- 
ment, and subscribers are requested to notify the fact should 
they not receive it. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address" ENGINEER NEWSPAPER, 


*," All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken y ca ti 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copi 

*," In order to avoid trouble and confusion, we find it necessary to wform 

ts that letters of inquiry addressed to the public, and intended 

for insertion in this column, must, in all cases, be accompanied by a large 

envelope legibly directed by the writer to himself, and bearing a 1d. postage 

stamp, in order that answers received by us may be forwarded to their desti- 

nation. No notice can be taken of communications which do not comply 
with these instructions. 

C. J. W. (Deanfield).—No articles of the kind appeared in our pages. 

Tuurston’s O1L Tester.—Apply to Messrs. W. H. Bailey and Co., Salford, 
Manchester, 

O. P.—The idea of jacketting a steam pipe is not new. 
however, that you may have a valid patent for details. 
. F. J. H.—We fear that we cannot assist you. Ericcson has done more 
than any one else to utilise sun power. Tidal power has been used ona 
small scale for driving mills, Windmills we are all familiar with. If 
you will state some particular case concerning which you want information, 
we will endeavour to supply it. 

H. P.—Mr. Parker's report to Lloyd's is private. The abstract which we 
have published gives its substance. The Board of Trade publishes reports 
concerning boiler explosions on board steamships, but does not publish 
reports on accidents to machinery. We hare no doubt that if you write to 
Mr. D. Adamson, Hyde, Manchester, he will give you a copy of his paper 
on quadruple engines, 

CounrryMan —There vs no way by which you can tell the power of an engine 
by looking at it. If you have a rule and can use it, you can ascertain 
what the diameter of the cylinder is, Multiply the diameter in inches by itself 
and divide by 10. The result is the nominal power. Thus an engine with a 
10in. cylinder is 10-horse power, and so on; but a ploughing engine will 
give out about four times its nominal power. 

A MEMBER OF THE AUSTRALIAN ASSOCIATION FOR THE ADVANCEMENT OF 
Science.—We fail to understand your letter. The statement that “every 
atom is a magnet,” and that the assertion is an “abstract definition of 
gravity,” advances our knowledge of what gravity is not a whit, nor does 
your letter elucidate the matter in any way. No one, so far as we are 
aware—uniess it be Dr. Lodge—has attempted to prove that gravity is push 
instead of a pull. It is true that Le Sage’s theory and Tolver Preston's may 
admit of that view being taken, but no scientific man of eminence has 
accepted the theories of Le Sage or Preston as sound. 

H. W. J.—If you can keep the heater full of water, well and good ; but the 
chances are that you cannot, and then the top of the heater will get nearly 
red-hot, and be so far weakened that you may have on explosion. The top 
of the heater should stand a little way up through the brickwork, or be other- 
wise prot cted from the flame. You will gain considerable advantage indi- 
rectly, because nearly all the lime will be thrown down in the heater, and 
next to none will appear in the boilers, It is a good plan to put stones in 
the heater, on them the lime will settle, and can be cleaned out, stones and 
al. Means should be provided for turning the gas away from the heater, 
in order that you may clean it out without stopping the boilers. 

Ww. P.—If the continuous girder is to be assumed, like the two girders, mathe- 
matically rigid, and if the supports are to be assumed equally rigid, then 
there will be no alteration in the load on the central support. If practical 
conditions are assumed, the central support would carry the same load until 
deflection of the girder commenced by assumed compression or sinking of the 
central support ; then the elastic resistance of the girder to deflection would 
begin to come into play, attended by a decrease in the load on the central 
support, which would in amount depend on the relation between load and 
the section of the girder. If the long girder be of the same section as the 
two of shorter length—the latter being only of sufficient section to carry 
their load—then the reduction of the load on the central support will, wnder 
most circumstances, be inconsiderable, 





It is quite possible, 





ANTI-CORROSIVE PASTE. 
(To the Editor of The Engineer.) 


Sim.—Can any reader tell me where to procure anti-corrosive paste— 
not paint—for preserving bright work ? POLISH. 
Queen Victoria-street, February 14th. 





WATER-GAS v. COAL-GAS, 
(To the Bditor of The Engineer.) 
Si,—Will any correspondent kindly inform me, through the medium 
>! bcd a, the — pes of oy acid Neeser da 
on from water-gas and coal-gas, the former represen’ 
by H2 CO and the latter by the ordinary constituents of coal-gas? 
Bedale, Yorkshire, February 9th. 





Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post free. 


Subscriptions sent by Post-office order must be accompanied by letter of 


advice to the Publisher. Thick Paper Copies may be had, if preferred, at 


increased rates, 
Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 


Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 

Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugul, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Cuast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Sandwich Isles, £2 5s. 

ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings, 
for two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings perinch. All 
single advertisements from the country must be accompanied by a Post-office 
order wn payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tue ENGINEER. 








MEETINGS NEXT WEEE. 


Tue Institution of Civit Enoinerrs.—Tuesday, February 19th, at 
8 p.m.: Ordinary meeting. Paper to be read, with a view to discussion : 
‘Alternate Current Machinery,” by Mr. Gisbert Kapp, Assuc. M. Inst. 
C.E. Friday, February 22nd, at 7.30 p.m.. Students’ meeting. Paper to 
be read :—‘* Furnaces,” by Mr. Thos. A. Guyatt, Stud. Inst. C E.; Mr. 
H. G. Harris, M. Inst. 0.E., in the chair. 

Civit aND MecuanicaL Enorveers’ Society.—Wednesday, February 
20th, at 7 p.m.: Ordinary meeting. Paper to be read and discussed 
‘*The Compression Members of Bridges,” by Mr. J. H. Turner, A.M.I.C.E. 

LIVERPOOL ENGINEERING pe ae gc epg 20th, at Sp.m., 
at the Royal Institution, Colquitt-street : Ordinary meeting. Paper to 
be read :—‘‘ The Construction of Small Breakwaters and the Silting they 
give rise to,” by Mr. G. Farren, Assoc. M. Inst. C.E. 

Royat Institution. —Friday, February 22nd, at nine o'clock, the evening 
discourse will be given by Mr. Harold Crichton-Browne, F.R.G.S., “‘ In 
the Heart of the Atlas.” Afternoon lectures at three o'clock :—Tuesday, 
February 19th, ‘‘ Before and After Darwin, II. Evolution,” by Mr. George 
John Romanes, F.R.8. Thursday, February 2lst, ‘‘The Venom of Ser- 
pents and Allied Poisons,” by Mr. Sidney Martin, M.D., B.Sc , M.R.C.P. 
Saturday, February 23rd, ‘‘ Experimental Optics—Polarisation; Wave 
Theory,” by the Right Hon. Lord Rayleigh, F.R 8. 

Society or Arts.—Monday, February 18th, at 8 p m.: Cantor lectures. 
‘Wood Engraving,” by Mr. W. J. Linton. Lecture II.—The Arch of 
Triumph—Burgkmair’s Procession—The Triumphal Car—Sir Theurdank 
and the White King—Holbein’s Dance of Death—The engravings by 
Lutzelburger—Their special value—The meaning of facsimile—Stothard 
and Clennell—Knife-work and graver-work— What is white line?—Bewick 
and his school—Later work—Thompson and Harvey—Decadence—Art 
and Mechanism —Photography—The American ‘‘New Departure.” 
Tuesday, February 19th, at 8 p.m.: Foreign and Colonial Section. 
“Slavery in Relation to Trade in Tropical Africa,” by Commander V. 
Lovett Cameron, C B., R.N.; the Earl of Dundonald will preside. 
Wednesday, February 20th, at 8p m.: Ordinary meeting ‘‘The Forth 
Bridge,” by Mr. Benjamin Baker, M. Inst. C.E.; Sir Frederick Bramwell, 
Bart., F.R.S_, will preside. 

Mereorovoaicat. Sociery.—Wednesday, 20th inst., dt 7 p.m. Papers 

read:—‘‘ Report on the Helm Wind Inquiry,” by Mr. William 
Marriott, F.R. Met. Soc. ‘An Atmospheric Sketch,” by Mr. F. A. 
Velschow, F.R. Met. Soc. ‘‘The Drought in New South Wales in 1883-4, 
4 Lon gomed at Corella, 1879-88,” by the Ven. Archdeacon Wynne, 
A e . 





MARRIAGE. 


On the 13th, at Fallowfield, Bernarp Dawson, of Malvern, to Saran 
Lowe, of Redstone, Didsbury. 


DEATH. 


On the 8th February, at Mentone, France, Epwarp Lovuis-Hack, C.E.» 
of Brighton and Paris, in his fifty-eighth year. 
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THE RETIREMENT OF SIR J. W. BAZALGETTE, C.B. 


TuHE retirement of Sir Joseph Bazalgette from his post 
as Engineer to the Metropolitan Board of Works is 
something more than an ordinary event in connection 
with what may be called, in statutory language, the local 
management of the metropolis. Colonel Haywood has 
done much for the City, but Sir J. Bazalgette has been 
charged with the whole of the metropolitan area, and has 
been called upon to deal with problems of exceptional 
magnitude, some of which have extended within the City 
boundary. After a lifetime of toil and responsibility, it 
is satisfactory to note that at the ripe age of seventy the 
retiring Engineer is still in vigorous health. It cannot 

from any consciousness of waniug power that Sir J. 
Bazalgette seeks to quit the scene of action. There may 
be a natural desire for repose after a long and arduous 
career. Labour also may properly cease when the great 
life-work seems to be done. The colossal works of main 
drainage may have to be extended, but will not need to 
be repeated. The Victoria and Albert Embankments, 
together with the lesser structure at Chelsea, are achieve- 
ments for all time. Sir J. Bazalgette, as the Engineer to 
the Metropolitan Board, has made his mark on London, 
and may be contented with the past. He can afford, so 
to speak, to stand aside, assured that he cannot be 
forgotten. There is yet a further reason why he should 
now relinquish the duties he has so long and ably dis- 
charged. A few weeks hence the Metropolitan Board 
will cease to exist, and a new authority will 
step into its place. To go on with the County 
Council for a short time, and then to leave it, would 
not be a desirable course to pursue, and might be objected 
to on public grounds. If, on the other hand, the Count 
Council wish to have the benefit of the experience whic 
the ex-Engineer will be able to bring to bear on certain 
questions, they will probably be able to obtain his services 





in a consulting capacity. The only question of mag- 
nitude yet remaining, is that which relates to the final dis- 
posal of the London sewage. So far as at present appears 
the sewage may be treated chemically or electrically at the 
existing outfalls, there to enter the river, or addi- 
tional outfall sewers se be constructed, so as to com- 
mand a point of discharge more remote from the 
metropolis. Such an extension will involve some heavy 
engineering work, including more than one pumping 
station, and most likely a tunnel sewer under the Thames. 
But Sir J. Bazalgette has remained long enough at his 
post to settle the plan of the huge precipitation works 
which are to be established at Barking and Crossness, and 
the greater portion of this enterprise is on the verge of 
completion. An extension to the estuary may, or may 
not, take place at some future period. If such a step has 
to be taken, it would seem that Sir J. Bazalgette is the 
man by whom it should be accomplished. But should 
the task be committed to other hands, the circumstance 
will not detract from the merit which attaches to the 
engineer who planned the great intercepting sewers, and 
delivered London from the pestiferous nuisance of a 
noisome river. 

Of French extraction, Sir Joseph Bazalgette has, never- 
theless, exhibited the sterling English qualities of tenacity 
and perseverance, working his way to the front rank 
of his profession by a steady devotedness to duty. 
After fulfilling his time as an articled pupil under 
Sir John McNeill, he entered on his independent pro- 
fessional career in 1842, being then twenty-three years of 
age. Part of his early experience was connected with the 
preparation of plans for some of the many railways which 
were then projected. About the same time he gained 
celebrity in the execution of drainage works in the North 
of Ireland. In 1847 the Metropolitan Commissioners of 
Sewers were created, the members being nominated by 
the Government. The procedure was singularly at vari- 
ance with that which is demanded in the present day, 
when indirect election through the vestries and district 
boards has been deemed too exclusive a system to be long 
endured. It was under the Commission of 1847 that Sir 
J. Bazalgette, then a young and untitled engineer, first 
became officially connected with the drainage of London. 
The year 1847 markei the beginning of anew era. The 
Commission objected to the use of cesspools, and thirty 
thousand were abolished in the course of six years, under 
the powers conferred by an Act of Parliament. House 
drains were diverted into the sewers, together with the 
street refuse, and the river was made the cloaca maxima 
of the metropolis. But although this new policy was 
persistently pursued, the ruling power was repeatedly 
changed. In the space of nine years the Metropolitan 
Commission of Sewers was six times superseded, six 
new and differently constituted Commissions being 
successively appointed. The second of these Commis- 
sions was issued in 1849, at which time the polluted 
state of the river began to attract attention. The 
necessity of some alteration was so apparent that the 
Commissioners invited designs for the purification of the 
Thames, and received in response no less than 116 differ- 
ent schemes. Before a decision could be arrived at, this 
second Commission had to give place to a third, and the 
plans having been examined, it was declared that Mr. 
McClean’s was the best, but even that could not be re- 
commended for adoption. In 1850 Mr. Frank Forster 
was appointed Chief Engineer of the Commission, and 
proceeded to superintend the preparation of plans for 
dealing with the sewage. In 1851 came a fourth Com- 
mission, one of its members producing a plan in opposi- 
tion to that which Mr. Forster had elaborated. The un- 
fortunate Engineer, worried and worn out with opposition, 
resigned his post, and speedily died, the Commission being 
at the same time superseded. In 1852 the fifth Com- 
mission was formed, and Sir Joseph Bazalgette succeeded 
to the post vacated by Mr. Forster. Various plans for 
intercepting the sewage were laid before the Commission, 
but none were satisfactory. In 1854 the task of prepar- 
ing a scheme was assigned to Sir J. Bazalgette, Mr. 
Haywood being associated with him for the northern 
portion. The plan so prepared was examined and favour- 
ably reported upon by Mr. Robert Stephenson and Sir 
William Cubitt. The sixth Commission came in 1855, 
but still there seemed no end to the dilemma, and in that 
year the Act of Parliament was passed which put an end 
to all Commissions by creating the Metropolitan Board 
of Works. 

The history of these Commissions serves to show the 
difficulty experienced in the preparation of a plan adapted 
to meet the dire necessity which then beset the metropolis. 
The evil to be remedied was continually growing worse, 
and yet the engineering skill of the age seemed to be 
batiled in seeking to deal with it. The Metropolitan 
Board was created with a primary reference to this 
matter, the Act of 1855 specifying as follows :—“ And 
such Board shall make such sewers and works as they 
may think necessary for preventing all or any part of the 
sewage within the metropolis from flowing or passing into 
the river Thames in or near the metropolis, and shall 
cause such sewers and works to be completed on or before 
the 3lst day of December, 1860.” Sir J. Bazalgette 
having been appointed Engineer to the Board, received 
instructions to prepare a plan for the drainage of 
London. The plan thus prepared was approved by the 
Board, but the Act unfortunately gave a power of veto to 
the First Commissioner of Works, and this led to the pro- 
duction of a rival scheme, giving rise to considerable dis- 
cussion and delay. Ultimately the Board was relieved 
from the interference of the First Commissioner, and pro- 
ceeded to carry out the plan prepared by its own engineer. 
The time lost made it impossible to observe the date 
specified in the Act of 1855. The works were not com- 
menced until 1859, and it was not until March, 1865, that 
the undertaking was pronounced to be complete. Even 
then the northern low-level sewer was unfinished, being 
kept back by the incomplete state of another great work 
—that of the Thames Embankment. On April 4th, 
1865, the Prince of Wales started the pumping 
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engines at the southern outfall at Crossness, and 
the ensuing summer witnessed a marked improvement 
in the state of the river. The works included eighty-two 
miles of intercepting sewers, capable of carrying off 
nearly 400 million gallons perday. The pumping stations, 
the sewage reservoirs, and other appliances, render the 
main drainage system of the metropolis one which has 
never failed to command admiration, though it is difficult 
to form an adequate conception of the extensive portion 
which is necessarily hidden underground. Extraordinary 
difficulties had to be overcome, but the task has been 
accomplished, and, like the other works of Sir J. Bazal- 
gette, complete success has crowned the whole. Discus- 
sions respecting the final destination and treatment of 
the sewage, and as to the desirability of extending the 
outfalls to a more distant point, do not affect the merits 
of the engineer who planned and carried out this gigantic 
and intricate enterprise. 

The Thames embankments stand next among the 
achievements of Sir J. Bazalgette. Perhaps it would be 
difficult to prove that these do not deserve equal esteem 
with the main drainage, as constituting a trophy of engi- 
neering skill. These structures possess the advantage of 
being visible, and are acceptable to the eye, besides 
serving a purpose of utility. The idea of constructing 
such works is as old as the days of Sir Christopher Wren ; 
and it is a curious circumstance that Martin, the cele- 
brated painter, combined with his design for a Thames 
embankment a scheme for intercepting the sewage from 
the river. The idea of an underground railway to be 
embosomed in the northern embankment, necessarily 
escaped the prevision of Martin. Thirty-seven acres of 
offensive mud-banks were obliterated by the Victoria 
Embankment, of which ten acres are now occupied 
by gardens and ornamental grounds. The Albert 
Embankment, on the southern shore, has helped to 
protect the low-lying ground adjacent from the inunda- 
tions previously occasioned by the overflowing of the 
river. Including the embankment at Chelsea, the total 
cost of the embanking process has been about £2,150,000. 
The skill of the Engineer has also been required in 
respect to the metropolitan bridges. The foundations of 
Waterloo Bridge have been deepened and repaired, a new 
and handsome bridge has been erected at Putney, 
Hammersmith Bridge has been practically reconstructed, 
the Albert Bridge is undergoing extensive repair,and a new 
cast iron bridge between Battersea and Chelsea will 
shortly be finished. One of the three subways which are 
to pass under the Thames at Blackwall is on the verge of 
commencement, the design involving some features in its 
execution which are novel in this country. In works 
already carried out new streets must not be forgotten, 
especially such thoroughfares as Queen Victoria-street, 
Southwark-street, Northumberland-avenue, Shaftesbury- 
avenue, and Charing-cross-road. One admirable feature 
introduced by Sir J. Bazalgette, commencing with 
Southwark-street a quarter of a century ago, consists in 
constructing subways under the new streets, for the 
reception of the gas and water pipes. An important 
street improvement now in hand consists in opening up a 
new thoroughfare from Gray’s Inn-road to St. John’s- 
street-road, the estimate for which is £417,000. In all, 
the street improvements effected by the Metropolitan 
Board, and for the due execution of which the Engineer’s 
department is mainly responsible, have required an 
expenditure of twelve millions, reduced by recoupments 
to about seven and a-half millions. This is exclusive of 
the new roads along the river embankments. 

We might enlarge the list of metropolitan works show- 
ing the extensive labours of Sir J. Bazalgette. It has 
also come within his province to protect the interests of 
the public in respect to all projects of an engineering 
character affecting the area under the jurisdiction of his 
Board. In addition to the honour of knighthood and the 
Companionship of the Bath, Sir Joseph has been president 
of the Institution of Civil Engineers. His advice has been 
sought, as consulting engineer in respect to the drainage 
of many important provincial towns, and it is to be hoped 
that his talents and experience will not remain dormant 
when he finally retires from the particular post which he 
has so long and ably occupied. 


PETROLEUM AS ESTATE FUEL. 


Ir need afford no surprise that the course which has 
been followed in many of our Colonies wherein planting 
operations have been carried on, has forced the owners of 
estate property within them to find themselves face to 
face with a threatened scarcity of the fuel which is such a 
necessity for the efficient carrying on of their industry. 
We have before remarked in these columns upon the 
prodigal manner in which Crown lands have been 
alienated from public possession, and the consequent 
reduction in the available public assets of our Colonies. 
The same want of foresight has characterised the opera- 
tions of the purchasers of such lands. These have been 
almost wantonly cleared of forest in order to extend the 
area available for cultivation, and there has been no limi- 
tation placed on such a course as one of the conditions of 
their public sale. It has followed that within but a 
comparatively few years planters of tea, coffee, sugar, 
and other similar products which require for their prepa- 
ration a large consumption of fuel, are now beginning to 
find themselves greatly hampered owing to the difficulty 
and expense required for its supply. But few of our 
planting Colonies possess deposits of coal—they are 
mainly, indeed entirely dependent upon timber fuel ; and 
of this, owing to the causes we have named, they are now 
so short that we find much discussion going on as to the 
sources from which this deficiency can be made up. 

It was naturally to be expected that in this dilemma 
the thoughts of those concerned should be directed to 
the possibility of using mineral oils as an expedient. 
We find many letters in the different colonial papers 
advocating the employment of this fuel, and, in 
the belief that when things come to the worst that 
resource may be made available, there is a much-to-be- 
regretted carelessness shown as to the taking of such steps 





as may insure a reproduction of the timber growth ade- 
, ee to future needs. It is much to be feared that in 
epending upon the assumption of the suitability of 
mineral oils for their purposes, planters are resting upon 
a fallacious prospect. It is evident that in the absence 
of any experience with the consumption of such heat pro- 
ducers they are overlooking the many difliculties atten- 
dant upon it, and the heavy cost which its employment 
must entail for the construction of furnaces adapted to its 
use. Such an item would not, perhaps, be so important a 
matter for consideration were our colonial planting 
industries carried on in the midst of, or even approximately 
near to, the fields of oil supply; but in no single instance 
known to usis such the case. Transport by sea for many 
thousands of miles would be imposed upon all colonists 
using such fuel, and that transport alone would necessitate 
the employment of costly package to insure safety. 
Then, again, it is the case that few planting industries 
conducted by Europeans in our Colonies can be carried on 
anywhere near to the coast, so that to the cost of sea 
transport would have to be added that entailed by the 
conveyance of the oil for many miles inland, and in the 
great majority of cases to the very great elevations at 
which only, as the rule, it is possible successfully to 
conduct such operations. If we make a comparison 
between the relative cost of transport between coal and 
oil, we shall undoubtedly find that as the former can be 
readily conveyed in bulk while the latter must be trans- 
noes | in expensive packages, a thisrespect would 
prove to be on the side of coal. But apart from this 
consideration, there is another matter to be taken seriously 
into account, with which we have lately dealt in this 
journal. We have described at length in recent issues 
the various forms of furnaces which have been devised 
for burning mineral oils asa fuel for steamers. Those 
who have closely read our several articles on this topic 
cannot fail to fase realised, not alone how costly the 
provision of such furnaces must be, but how necessary it 
is to their life and efficient working that they wae | be 
in charge of skilled attendants. Colonial planting is 
generally carried on under conditions which forbid the 
hope that such skilled labour could be readily obtainable ; 
and therefore, apart from the — outlay that would 
have to be incurred, there would be experienced this 
additional and, almost of itself, prohibitory difficulty, and 
the annual increased cost that—even could that difficulty 
be overcome—it must entail upon the planter. 

Before dealing with a remaining and most important 
branch of this subject, we would, for the above reason 
alone, call upon our colonists to consider the initiatory 
obstacles to be overcome in any attempt to be made by 
them to supplement their failing supplies of natural fuel 
by the importation and use of mineral oils. Every condi- 
tion, as we have pointed out, under which they carry 
on their cultivation is opposed to the economic con- 
sumption of such a fuel. However cheaply they may 
obtain it in the countries of supply, the cost would 
be probably trebled, or more than trebled, before it 
could be placed in their furnace rooms. They cannot, 
as they could with coal, shovel it into the furnaces 
in which they have hitherto consumed wood fuel. Such 
furnaces would be to them in such a case entirely 
obsolete and useless, or must at the best require a large 
outlay to be made upon them to fit them for their new 
burning material. We have alluded above to a further 
matter to which attention should be prominently directed. 
The most perfect oil-burning furnaces hitherto devised 
fail to produce so perfect a consumption as to remove 
altogether the peculiar and strong fumes which mineral 
oils under combustion emit. Now the preparation of 
many of our colonial products is one requiring particular 
care that they should not become tainted during its course. 
As an example, we would refer particularly to tea, the 
growth of which now profitably occupies so many of our 
Colonies. We know that one reason for the success of the 
machine-prepared tea of India over the production of 
China is due to the fact that the former is never touched 
by the human hand, while in China it is the practice to 
roll the tea between the palms. So sensitive is the leaf, 
that that contact materially lowers the commercial value of 
tea exposed to it. What, then, must be the result of 
submitting such a keen absorbent tothe fumes of burnin 
mineral oils? We believe that any tea so exposed mene | 
become tainted to a degree which would render it wholly 
unfit for consumption. Cocoa, vanilla, and many other 
planting products that we could name, are also possessed 
in nearly, if not quite an equal degree as is tea, of this 
damaging power of absorption or of assimilating tainting 
flavours. For all the reasons we have named, it is manifest 
that reliance upon mineral oils as fuel when wood ceases 
to be available should be given up. The fact will not 
have to be regretted if it should induce our colonial 
friends to practice a better system of conservation of 
their timber supplies than they have hitherto thought to 
be necessary. 


OTHER MECHANICAL ENGINEERS, 


On the one side the mechanical engineers of Great 
Britain and Ireland; on the other the mechanical 
engineers of the rest of the world. The men of France, 
and Germany, and Italy, and Russia, and America—- 
these are the Others. It is the fashion now-a-days in 
certain quarters to maintain that the Others are in most, 
if not all, respects better than we are. Not better by 
dint of talent, or heredity, or genius; but better because 
they are taught more, and have greater opportunities for 
acquiring knowledge. We are told, too, that Other 
mechanical engineers are to be feared ; that their acquired 
mental power is so great, to say nothing of their bodily 
skill, that the unfortunate, badly-trained, ill-taught, 
ignorant Englishman can have no chance in the race 
for the world’s favours. We are loaded, it is said, 
with burdens too heavy to bear; we have no exact science ; 
our units are all wrong; we have neither accuracy of 
thought nor precision of workmanship. Our designs are all 
got out haphazard ; they may come right or they may come 
wrong, but the British mechanical engineer does not know 








beforehand that he is making a mistake, nor can he tell 
subsequently in what his blunder really consists, In 
Germany, in France, in Belgium they manage things dif- 
ferently and ever so much better. In these happy regions 
engineers are taught by professors; they have the metric 
system; they are well saturated with mathematics; they 
know the reason why of everything. There can be but 
one result, perfection in the work turned out. If the 

icture thus drawn for us represented facts, we should 
indeed be in a sorry plight; but we have first to ask 
who draws it, and secondly is it true? When certain 
individuals make statements we always instinctively ask, 
How do you know? This is the question which suggests 
itself whenever we hear a technical education man _ hold- 
ing forth. He cannot answer such a question. The idea 
that Other mechanical engineers are better than ourselves 
is simply a myth, and that it isa myth admits of proofs 
which are irrefutable. The difficulty is not where to find 
the proofs, but which of them to select; in a word, where 
to begin and where to leave off. 

Railways may be regarded as demanding the utmost 
mechanical engineering skill. Putting the permanent 
way on one side, we have the locomotives, coaches, signals, 
to say nothing of a host of minor details left. Now 
can it be argued for one moment that either the French, 
German, or Italian locomotive is superior in any way to 
the English engine? There is no rule by ate | we can 
test the merits of the two machines that will not give the 
answer in our favour, and against the other engines, 
The English engine does its work with a smaller 
number of parts than any other locomotive, if we, 
a except a very few American engines. The Eng- 
ish locomotive is celebrated for its severe simplicity 
and accurate adaptation of means to anend. Can this 
be said of any foreign locomotive? We have heard it 
urged that the Other engineers have more elasticity of 
resource, and that they can better adapt their engines to 
special requirements than we can. This is not true, A 

rench or German engineer, having made a mistake in a 
design at the outset, will, no doubt, manifest much 
ingenuity in getting over it, but that is scarcely a merit. 
For example, in a certain engine the cylinders, regardless 
of consequences, are put outside. It is not consistent 
with Other engineers’ notions of the eternal fitness of 
things that the valve gear should be inside; but the 
engine is six-coupled, and the result of the presence of 
two bearings on the crank pin, and the use of a cylinder 
about 19in. in diameter stuck well out from the frame, is 
that from the face of the frame to the outside face of the 
outside excentric measures 3ft. all but an inch. Thisis 
pretty well, but it isnot all. The original mistake entails 
difficulties with the valve spindle, which are got over by 
using two spindles, one a dummy; and the spindles are 
neither in line with the piston-rod nor with anything else. 
If we compare such an engine as this with any first-class 
English or Scotch goods engines, we shall see how wide is 
the gulf that separates British mechanical engineers from 
Other engineers. Railway signals are of the utmost im- 

rtance, but the best system in the world has been 
invented and develo by English brains; and Other 
engineers have had the good sense to avail themselves of 
what we could teach. No one who has travelled much 
abroad will be prepared to admit that any railway system 
in the world is superior in speed, comfort, or safety to 
that specially designed, constructed, and controlled by 
British engineers. It would be hardly fair to insist on 
the superiority of the British marine engine, because it 
may be urged that Other engineers have not had sufficient 
practice. But it must not — that if technical 
education can really do all that is claimed for it, the engi- 
neers of France and Germany ought to be able to elaborate 
out of their own internal consciousness marine engines 
as good, or better, than ours. Is it not the crown- 
ing glory of technical education that it supersedes 
practice? As a fact, they do nothing of the kind; 
they build engines on our models, and the best of 
them are designed either by English or Scotchmen, or by 
Other engineers who have lived in this country, kept their 
eyes open, and utilised their opportunities. Not one im- 
portant improvement can be named which originated 
abroad. Literally everything, down tosmall details, to be 
found in a modern marine engine and boiler-room, has 
been invented in this country—improved, developed, and 
brought to its existing approach to perfection by British 
talent and skill. 

In agricultural machinery an enormous trade has been 
done by this country. Such machinery is essentially 
British in its invention, design, development, and im- 
provement. It owes practically nothing to Other engi- 
neers. The portable engine, the threshing machine, the 
corn drill, the steam plough, each and all are British. The 
reaping machine is Scotch in its origin; it has been 
improved in the United States, but its final perfections 
are solely due to English brains and hands. It is true 
that the Other engineers now make threshing machines 
and portable engines, but they are either servile copies 
of English work or very inferior in every respect, and at 
this moment there is no agricultural machinery made 
which is better than English machinery. 

We could go on at great length—the difficulty, indeed, 
is to know where to stop; but it is really unnecessary 
to proceed further with illustrations. We may be asked 
if we are prepared to deny that there are good mechanical 
engineers on the Continent and in America? Certain] 
not. There are firms, especially in Belgium, whose wor 
is as nearly perfect as possible. But then it is not the 
result of college or school training, but of the native 
enius of the heads of the firms and of English ideas. 

e have willingly borne testimony to the excellence of 
the work sonal out by such firms as Cockerill and Van 
den Kerchove; but no one who is familiar with the facts 
will pretend that a system of national technical education 
has had anything to do with their work. If what is 
constantly dinned into our ears were true, then the 
mechanical engineering of Great Britain ought to be very 
far inferior to that of other engineers. The contrary is 
the fact, and while our excellence is a result of a technical 
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education, that education is something entirely different 
from the pseudo-technical education which is being forced 
on the nation, 





RAILWAY RATES AND THE HEAVY TRADES, 


MANUFACTURERS and business men generally are at present 
much exercised over the new railway rates which the different 
companies are called to declare to the Board of Trade. The 
10th of February was the last day for this purpose, and the 
public have had a preity fair idea of what the great carriers of 
the country propose to do, Taking the Midland as a typical 
company, it is apparent that the new rates are higher—con- 
siderably higher, in many instances—than the former scale. 
It must be remembered, however, that these are the maximum 
charges, which the companies have power to relax whenever 
they think necessary, care having to be taken to avoid giving 
a preference to one district over another. It is not at 
all likely that the railway companies will charge their maximum 
rates. Their business is not to kill trade, but to encourage it. 
There were maximum charges before the Railway and Canal 
Traffic Act came into existence, but they were rarely imposed. 
If the present rates—or, rather, the rates of which notice has 
been deposited with the Board of Trade—were to come into 
force, their effect would be little short of disastrous. Pig iron 
is at present conveyed from Workington to Sheffield at 9s. 4d. per 
ton. Were the Midland Railway to exact its maximum scale, the 
charge, including terminals, would be 14s, 83d. Propeller blades, 
which arenow charged 10s. per tonin transit from Sheffield to Hull, 
would in future be 11s. 7d, Such charges would make the heavy 
industries, which are now carried on in inland districts with 
great difficulty, literally impossible. It is expected that, so far 
as the iron and steel and large trades generally are concerned, 
the rates charged before the Act came into force will continue to 
be charged, and that the Act, which was expected to come as 
“a boon and a blessing” to manufacturers, will practically do 
nothing either one way or the other. Itis noteworthy, however, 
that the Midland Company has increased the import rates for 
eggs, butter, dairy produce, foreign timber, &. This advance 
oi rates for traftic coming from the Continent is regarded in 
some quarters as a step—if only a slight one—towards protect- 
ing home industries, Coal in future is to be carried at 1}d. per 
ton for the first ten miles, 14d. per mile for the next twenty 
miles, fd. per mile for the next twenty, and for the remainder 
of the distance 4d. per ton. This would make the carriage of a 
ton of coal from Sheffield to London 9s. 6d., which is certainly 
too high; 8s. 6d. per ton from the South Yorkshire coalfield has 
been felt an oppressive burden. 


DOCK ACCOMMODATION ON THE TYNE, 


THE question of the accommodation of the docks on the river 
Tyne is cropping up in an unusual manner. It may be remem- 
bered that the Tyne has three docks—two of them comparatively 
old and the other new. The older docks have not the depth in 
the cill that modern steamships require, and that on the south 
side of the river has to turn away vessels from that cause, or 
to send them out partly loaded. The new dock has abundant 
depth for all that is needed, but there is not as yet demand for 
that class of coal that can be best shipped there to give it full 
employment ; and it is obvious that to send coal up the river 
to a bridge and then down again to the dock would increase 
considerably the cost of the coal. Very many schemes have 
been suggested to meet the requirements of the shipowners ; 
amongst them, the construction of another high level bridge 
across the Tyne, the formation of a new dock entrance to Tyne 
Dock, and the deepening of the cill. But it appears that to the 
latter there are some serious engineering objections, and it does 
not seem to be probable that the owners of Tyne Dock—the 
railway company-—will go to the great expense of forming 
another high level bridge merely to cheapen the cost of con- 
veyance of coal from a dock which they own to a competing 
dock which is owned by another body. It is quite probable that 
by a rearrangement of the shipping staiths in the dock there 
may be additional facility given to ship coals there ; and this 
may be carried out. But it would not give the additional depth 
of water which the modern-built large steamships require ; and 
this seems to suggest the need for deep-water loading staiths 
in the river and near to the dock, where the bulk of the coal 
cargo can be loaded. Tyne Dock, as we have said, is compara- 
tively an old dock, but it is a strong testimony to its situation, 
and to the excellent use of the facilities it has, to find that it 
ships more coal than any other single dock in the world. If it 
could be fitted for the requirements of modern steamers, the 
question of dock accommodation on the Tyne would be settled 
for another generation; and whilst temporary measures may 
lessen the pressure on it now—and will do so, for the Dunston 
staiths are to be early gone on with—yet it isin the improve- 
ment of Tyne Dock itself that we have to look for the ultimate 
settlement of the question of the dock accommodation of the 
Tyne. It becomes obvious that it is right to ship the coal as 
near to the place of production as possible, and this points to 
Durham coal being shipped on the side of the Tyne which is in 
the county Palatine. 


WELDON FREESTONE AND WELDON RAG. 


Various circumstances have contributed to the reopening of 
the Weldon quarries, and it will be a source of satisfaction to 
many that the stone from these once famous beds is now again 
easily available, Before the opening of railways to other quarries 
of similar stone, such as that worked at Ancaster, Casterton, 
Ketton, Corsham, and Bath, the Weldon freestone was very 
largely transported, and most of the well-known churches and 
public buildings in the Midlands are built of it. It is most like 
the Corsham variety of Bath stone, works very easily, and 
hardens rapidly by exposure. In London St. Dunstan’s Church 
was built of it, and in Cambridge several of the colleges. After 
the opening of the Great Western Railway to Bath and 
neighbourhood and of some other lines, the Weldon quarries, not 
being so favoured by railway communication, fell almost into 
desuetude; but now that the Midland Railway, by the con- 
struction of the Kettering and Nottingham line, with a station 
at Weldon, has again placed Weldon stone on the same footing 
as other stone districts as regards transport, there is every 
probability that it will very rapidly regain the extensive favour 
which architects and builders had for several hundred years 
accorded it before the era of cheaper transport from other 
localities. The property has, moreover, been for some time in 
the hands of trustees, and has not received the advantages of 
the application of more energy and enterprise than is common 
in such cases, It is the property, and is now in the hands of 
the Earl of Winchelsea and Nottingham, under whom extensive 
workings have been opened up, and an apparently inexhaustible 
supply of excellent stone discovered. It is now being used for 
the Lincoln Cathedral, amongst other buildings, and at Peter- 
borough and Eton, work for which the stone is particularly 
suitable, as carved work remains sharp for centuries, as shown 





by the grand old Kirby Hall, now almost ruined in all except 
the masonry exteriors. It stands well between wind and water, 
and has a crushing strength of 140°3 tons per square foot. In 
addition to the freestone referred to, the quarries are working 
the well-known Weldon. rag, a fine limestone, capable of being 
split off in beds. It is of various tints, and capable of receiving a 
polish approaching that of Italian marble, Its qualities in 
these respects have long been recognised by its use for columns, 
chimney pieces, slabs, steps, and copes in some of the principal 
houses in the country. 


LOCAL AUTHORITIES AND ELECTRICAL ENGINEERING, 


THE difficulties which have beset the use of electricity in this 
country have hitherto taken the shapes of wild speculation and 
legislative restriction. The absence of these difficulties does not 
however, remove all impediments to the extension of electrical 
engineering. That it has done much ia that direction is proved 
by the fact that within three months of the passing of the new 
Electric Lighting Act thirty central stations had been projected 
in different parts of thekingdom. There remains to be overcome 
the difficulty which arises from the unwise obstruction of local 
authorities. That this will frequently be exerted to the detri- 
ment of electrical engineering there is unfortunately every reason 
to expect. Vested interests and popular prejudices naturally 
have a good deal of influence in such assemblies, and any pro- 
nouncement of theirs will’ properly receive a good deal of con- 
sideration from Parliament. This difficulty is only to be sur- 
mounted by intelligent energy on the part of electrical engineers, 
A protest should, however, be distinctly made against attempts 
to postpone electric lighting schemes until the local authority 
feels justified in attempting the enterprise itself. In many cases 
electric lighting will only be remunerative in certain areas of a 
town, and the selection of such areas to the exclusion of others 
certainly seems an undignified course for a municipality or a 
Local Board to pursue. The reservation of other parts of the 
town or district than those to which electric lighting proposal 
immediately applies seems, on the other hand, to be a justifiable 
exercise of local authority. It is this course which the Birming- 
ham Corporation seems disposed to pursue. In the meantime 
it is worth stating, that in the postponement of permission for 
electric lighting schemes in the expectation of further develop- 
ments of efficiency in engineering methods, local authorities will 
proceed upon mistaken premises, So far as mechanical efficiency 
goes electrical science has little to develope. 


THE CORROSION OF STEEL SHIPS, 


Aw alarming illustration of the facility with which steel 
corrodes under certain conditions has been just supplied at 
Portsmouth. H M.S. Nile was launched at Pembroke on the 
27th of March last, since which time, as there is no dock 
accommodation at the Welsh yard, she had been afloat in her 
launcking trim without there being any opportunity afforded of 
examining and protecting the underwater parts of the hull. 
When she was placed in No. 13 dock at Portsmouth for the 
purpose of removing the launching gear and changing her 
temporary propellers it was discovered that the red-lead with 
which her bottom was coated had extensively peeled off, and 
that serious corrosion of the plating all along the water-line on 
both sides had taken place. The starboard side amidships is 
very much pitted, though, as a rule, the pitting and scoring are 
tolerably uniform. The rivet heads are greatly corroded, and 
in many instances they appear to be completely eaten away. 








LITERATURE. 


The Natural History of Local Government Boards; or, Local 
Government as it is, A Manual for the Use and Diversion of 
those whom it may concern; and especially for Legislators, 
Administrators, and Ratepayers. London: Simpkin, Marshal] 
and Co. 1888. 

From the history of seven local boards the nameless 
author of this book gives to that section of the world 
which is interested in any way in local government a very 
instructive series of chapters of failures, from which all 
readers may draw their own conclusions of how not todo 
things. The history is that of the changes that became 
necessary as a number of villages grew into small and 
then larger manufacturing towns, all within an area com- 
prised within twenty miles by ten miles. As the popula- 
tion grew, sanitary measures became necessary, with which 
the old boards of surveyors or other similarly constituted 
rural rulers were incompetent to deal. In proportion to 
their incompetence, however, they of course objected to 
proposals for the adoption of the Local Government Act, 
and for some time succeeded in obtaining sufficient sup- 
port from the inhabitants, who were easily led to believe 
that a local board meant local ruin. Bad water, water 
famine, floods, no drainage, and large death rates forced 
them ultimately to the adoption of the Act, and from that 
time the history of each township began; began like that 
of nations, with the history of their rulers and with their 
misrule. The first chapter of the book gives the history 
and doings of the “ progressive board ;” one which had 
the good fortune to be composed chiefly of men not only 
of business ability, but trustworthy men who took a 
responsible view of things, and had a stake in the welfare 
of the district. They were led by a man of energy, 
common sense, and firmness, as chairman, and knew enough 
of work such as that which had to be carried out under 
them to escape the desperately expensive policy of employ- 
ing inexperienced and cheap men to spend their money on 
water and drainage works, or to interfere with technical 
operations of which they were not themselves masters. 
They did not, however, escape from a good many of the 
pitfalls which beset the rulers of one out of a number of 
adjoining and overlapping districts, although by an 
enlightened policy and a calm and careful investigation of 
every difficulty, or new situation, they succeeded in esta- 
blishing a satisfactory administration of a town, for which 
they secured a good water supply, complete system of 
drainage and sewage removal, and all the other essentials 
to health and comfort. 

In succeeding chapters the histories of even more 
instructive boards are given, including those of the 
“forcible board,” the “ fighting board,’ the “ experi- 
mental board,” the “laissez-faire board,” the “compulsory 
board,” and the “contentious board.” The titles of these 
chapters give a good indication of the nature of their con- 
tents. The forcible board, and the township governed by 
it, owed much to their able engineer. The history of the 








fighting board is very instructive on matters concerning 
opposition to inevitable clashing of interests of a knot of 
contiguous townships all requiring water supply and 
drainage systems, the fighting board going to law on every 
point, and spending nearly as much on litigation as on 
useful work. The experimental board is not less instruc- 
tive concerning the absolute waste of ratepayers’ money 
which results from the makeshift policy generally adopted 
by a board whose members are chiefly those elected on 
the economy cry—-men who vote for the cheap in all 
things—and whoare noisy in proportion to their ignorance 
and unsoundness. Such boards try large experiments at 
the cost of the ratepayers, and employ pliable surveyors 
and clerks to carry out engineering works, which, hatched 
in the board-room, are cheap until they are half finished. 
Then makeshift is added to makeshift until the town is 
saddled with enormous rates and has nothing to show for 
them. When this climax has been reached the solid men 
of a town usually think it is time that they presented 
themselves for election on the board, and the irresponsible 
chatter and obstruction of the baneful petty economists 
is then absent from the board, and wiser counsels prevail. 
The laissez-faire board is much of the same kind. 
Economy in pence is the only definite policy possessed by 
any of its members, and petty politics mark their history. 
Unable to grasp the difference between sewerage of a 
town and laying a drain from a stable to a watercourse, 
they employ a local tradesman upon engineering work, 
and spend money in numerous ways to avoid doing any- 
thing. 

The author sums up the lessons to be learned from the 
seven histories in a concluding chapter. This will not, 
however, convey to a reader the numerous lessons and 
hints that can be gathered from the histories; but the 
gist of the whole is, as far as voters are concerned, that 
they should remember that that which is worth doing, is 
worth doing well, and that they should endeavour to get 
for their rulers men accustomed to the conduct of affairs, 
men who have nothing to gain from their seat on the 
Board but that which accrues to all from the work of 
honest and clear-sighted rulers; that as far as the 
members of a Board are concerned, they must always 
remember good service cannot be obtained, or at least 
retained, except by a sufficient payment in return; that 
the best service is cheapest; and that in buying the 
service of engineers, who now perform so important a part 
in the conduct of affairs upon which depend the welfare 
of any community, “they are not dealing with brokers,” 
but with professional men, who, with responsible duties 
to perform and definite results to achieve, will discharge 
those duties most efficiently when the trust reposed in 
them is not weakened by the ignorant interference of the 
turbulent minority, which, for brief popularity and self- 
interest, seeks to gain the applause of the populace. The 
book is one which deserves careful reading by every 
County Councillor, and from which engineers may gain 
many useful hints. 


Tables of Memoranda and Calculated Results for Farmers, 
Graziers, Agricultural Students, Surveyors, Land Agents, 
Auctioneers and others, with a new system of Farm Book-keeprng. 
By Sipyey Francis. London: Crosby Lockwood and Co., 
1889. 


Tuis is a waistcoat pocket-book, and contains in small type 
information concerning mensuration, land surveying, 
weights and measures, properties of soils, steam engine, 
windmills, water power, farm buildings, work, or labour, 
draining, embanking, manures and manuring, cropping, 
feeding, dairying, live stock farm, book-keeping &c. Like 
many other pocket-books, it presumably is of some use. 
Although the information is meagre on many matters, 
the tables and facts are always handy, and reminders in 
many cases are as useful to the initiated astreatises. For 
farmers the author should give titles of books on 
which further information on the subjects treated could be 
found in a clear, accurate, and simple form. 


Kalender fuer Maschinen -Ingenieure. Unter Mitwirkung 
bewaehrter, Ingenieure herausgegeben von Wilhelm Hein- 
rich Uhland. Fuenfzehnter Jahrgang, 1889. 

THE completeness of this pocket-book of engineering facts, 
formulz, tables, and memoranda, would afford to any one 
who appreciated it a sufficient reason for learning German. 
It is perfectly true, as Mr. B. Baker has said, that a 
string of formule will not make an engineer, but the 
more complete the memoranda in his possession the more 
readily can he refresh his memory and apply his practical 
experience to any problem. This Kalendar is not only 
produced at a comparatively small price, but it combines 
ina remarkable degree the text-book and the book of 
tables and formule. It is very profusely illustrated with 
nearly 500 very small, but very clear, drawings and 
diagrams. 








BOOKS RECEIVED. 

Tabulated Abstract “4 Acts of Parliament Relating to Water 
Undertakings, 1879-1888, Compiled by E. Kynaston Burstal, 
M.I.C.E. Second edition, with Rules and Regulations, London: 
Henry Frowde. 1889. 

The Mercantile Year Bovk and Directory of Exporters in London, 
Liverpool, Manchester, Birmingham, Glasgow, and Bristol. London: 
Lindley Jones and Uo. 1889. 

Supplement to Carpmael’s Patent Lais of the World. Edited by 
a Committee of Fellows of the Institute of Patent Agents. London: 
W. Clowes and Sons, Limited. 1889, 

The Model Engineer’s Handybook: a Practical Manual on Model 
Steam Engines, dc. By Paul N. Hasluck, A.I.M.E. With upwards 
of one hundred illustrations, London: Crosby Lockwood and 
Son. 1889, 

Bench Work in Wood: a Course of Study and Practice Designed 
for the Use of Schools and Colleges. By W. F. M. Goss. London: 
Ginn and Co. 1888. 

The ‘ Electrician” Electrical Trades Directory and Handbook for 
1889. London: Office of the Electrician. 1889. 

Laxton'’s Builders’ Price Book for 1889. Originally compiled by 
William Laxton. Twelfth edition. London: Kelly and Co, 

Notes on Water Supply in New Countries. By T. W. Stone, 
M.LU.E, London; E. and F, N. Spon. 1888 








Fes. 15, 1889, 


THE ENGINEER. 


144 


———. 


| 

















*s9a,1,-10 
-10} 004g Jo “oD pur ‘uos}YyS1A\ ‘peoH{ “susseyy Aq UFisep s,peoH “IW OF 
ope sem [[Tm a3¥fd Mau eyy, “elom *}u00 Jed 0g 410 ‘yaem sod su04 O/¢ 
0} UaslI Sey [[TU Mou 94} UI aye 94} ‘ yoom Jad su0} OOE yNoge s¥m 
‘91 pepesiedns soutZue eA0qe oy} Y}IM suo MoU oY} slOJeq ‘syIOMUOIT 
Pleysomog oy} 38 poqstxe yorym [Iu 93e;d 043 Jo yndzno oyy, ‘sours 
-UMAIIO BAOGS OY} 0} ONp ‘paadl[eq SI 41 ‘SBA UIs JO SSOU[NJo}sEM 105 
pey seursue [[Im Zursieaer Jolive oy YOIYA Jozowueyo ey, ‘Amou0coe 
jo ostaaor AJOA O42 oq YsnUI a104} ‘eunsseid Mo] B® 0} UMBIp-o7TM 
Wiveys pu ‘vad [[NJ Ul SHUI] YIIM 3eY} sNoTAgO S14] «“BulsezUNOoUe aue 
S][O1 BY} JUSTIOUI 94} 9B YOIYA soUE}SISEeI OY} 0} Zurpsooowe—oyq31] As0A 
uayjo—um1ee4s jo sonmuenb Zurfiva sonposzuUr 0} sv O8 OATVA JOZR/NZas 
UW1¥e}8 94} FIOM Usay} pue Ivad |[ny OUI Jeae] 943 Ynd 0} ‘Sursueaos 
ueya ‘Aresseoou st Jt Ivad ev yons ynoyy My ‘speoy Surfuva A/}U¥ys 
-uoo pue ‘sZutsi9s01 pue ‘sfuiddoys ‘sZurj1¥3s yaenbesy Zurpueysyyim 
-jou ‘Ajeatsuedxa poyxiom oq ues soulZue Zuissaael 1veZ B YONs WIT 
“STTI] 9G} Uy SZOO/Q 
UY oy} Jo Juemeaom oyeuorjs0doid pue Zurpuodseiioo Ayyoexe ue Aq 
pepues4¥ st ‘spremioy Jo spremyorq “yuepua;ye ay} Aq ‘u110378;d 043 GO 
JA] Zurss9a0s oy. JO JasMIEAOT oY,  ‘pe|puvy urese st oayea Areutid 
ey} [UN poezueaeid st uorNou Jeyziny snyy, ‘o1am Aypeursii0 Loy} 
Jey 0} pelojset sou 4e ore eAlwA AreUIIId ay} PUY joo1ey} sUOTzIs0d 


4 
Nf 
ano eenl0 /f 


/ 


ANVdHWOO NOU! ATGTIASAMOT 


SAT}RIAI Oy} pure ‘aayea Arwpuooes oy} 0} Jase, FuiZuvy oy Aq pazvo 
-1UNWMIOD sI UOTNOW sIyy, ‘avid say. uojstd Sursusaer ayy Jo UOTjOW 
UIe}100 B PUB ‘pez}ILOpY SI MIvaZsS ‘JURpPU}ge 943 Aq PeACUT SI OA]RA 
Axed ay} uoyM yey ‘st gUsweZuRIUe sIy Jo qosye ey, ‘sapurAo 
SZuisi9ael ay jo pos-uozsid ay} 07 peyoeyge st YoIyM JO pad J9MOT 
oy} ‘1049] SuiZuvy ev yyim syury Aq poyooUU0d a10y} SI 4] “48a apts 
24} JO pue ajtsoddo oyi 4e yno sossed ‘aayea Aueumtid oy} 103 Zuisvo 
oY} SWIO} pur ‘peory-yuy st yor ‘aajea Arepuooes oy} Jo o[puids oxy, 
“QA0Qe ULIO}ZRId OY} WoIy pexsom st ‘peotspurpso st yorym ‘eayea Arve 
-1ad 043 Jo a]puids ayy, ‘aved Zuyuny v ayngsuoo yorym ‘snqeredde 
49q}0 puv sealvA OM} Jo suveut Aq paljoujuco pue sapurAd s1yy 04 
pepe St WI¥E}s Oy, ‘yowrezeo [Io ue Aq Yooyo ur play st yoy jo 
uoqsid ay4 ‘sapurjso wives @ Aq pozesodo st 43eys YSieM Ived aayea oY, 
‘ajqvysn(pe Zuieq squiof yyw pue syoo[q Yury oy} ‘eyury yysesys YIM 
‘ajdiourid uel] y e493 UO peZurse SI UOIjOUI ealeA CYT, “pros pexsoy 
Spe 1aZ1e] 11044 2Avy spod Buryoouuos oyy, ‘suid Aq poinoss puv 
‘uo yunays dooy 8 Zuravy euo youve ‘uoJT 4ys¥o JO aprul ose SyUBID oy, 
‘UOJ 4880 JO ST [OOM [BOI[9Y UOIJOW puodes oY], ‘[VUOCZeIp jo peoqsul 
Je}Uoz140y ynq ‘ed 44 AvpUNs Jo UB SFZulIvEq 4}8Y8 UOIZOUI pPUodes oY, 
*punos [jv Ajpenba aevem 04 sossviq ay} esNed 07 Fe OS PUL “4JeYs 944 
jo uorzisod 844 Zu11903/8 yNOYIIA ‘pezVIAgO oq 03 188} 10 AvaM JO BIDeYO 
ay} a]qeus 04 sev peZuviie os oie pue ‘sede1d Suryotd padeys-eF%pam 


YA pepraoid oie Sey, ‘AyjeuoZerp peaorjd eae sSursveq urem oy, 
“Aavsso0eU BY} Japuerl p[Noys sve} puv Ava 
aoaqueym sisuty sq 1943030} qyZnoug eq uvo foyy, “peonposqur oa 
[ejeur yeroeds jo suvq ops ayeuedes puv ‘peuejd ore somety urem oy} 
UI S¥OO]|q Opt[s oY} 40J 8JO[8 EYT, *4oo1Ip pu Jaoys Zuraq sfem mvo4s 
aya ‘saajea uoysid fq st UoIyNqIysIp ayy, “Wvs3s oy} 103 YZno1y, Ava 
V OYVUl 04 SV OF 19Y}0 YORE ay1s0ddo oMI0D 0} sOULYO [][W J0A—T [LM spud 
ey} UeaMjoq sSuruedo ey yey} peaotjeq Zureq 41 ‘seacoi3 9y3 UI TIN} 
0} 901} 4j0, ov Avy, ‘sjutod oy} ye ULYyQ Yorq oy} 4e Jedeop s9yyzeI 
Bureq sSuts oy} ‘80,0013 om4 Ul SZuts UOT 4svO Jo sured omy Aq poyoud 
yore ouv suoisid ayy, *190}8 SUEMAIg 4seq OY} JO G1¥ S]IBJep J9y}0 pus 

‘uoraid jeorey uorou 4say ‘sdeo Zursveq ‘speroysso.o ‘spoi-uojsid oy, 
*£qo10y} pozstset 
A]}00I1p O1v sues OY} YVY} W40J B YONs Jo pure { soe1d pljos euo UI 
SZutsveq unw Zurpuodseii0o #41 puv sepurAd yore usemjeq ouresy oY} 
Suryvur Aq porpoutas AT[NyJo1vo useq sey 4OoJop sIq} SeuIZUe queseid 944 
Ul «‘USIsap oY) JO ssoUyVoM [eUISZIIO 9Yy} soy dn oyeuT 07 s{ezs postaoid 
“uit pue seyojed Aq pesequinous yon Ajjensn o1¥ FeO Jepjo oy} pur 
‘soq8/d poq oY} Ut [Iej 04 UIZeq soUIZUe esey}, OsN SNONUTZUOD jo sivok 
MO} BVAIHTY ‘4jJvYs YULIO puv Jopurpso sy} UseMy{eq SUIVIZS BuIjZVUI07/e 
ey} asoddo 04 Apjoa1p sv poord o8 Zurmvsy oy} Jo Iavd ou Zuraq o104} 
‘41.04 pezjoq puv ‘uodn peoesd Ayduns aie ‘euvq opin pur ‘sZutsveq uleU 





‘szopuryfo 04} put ‘YvoM PUB AO] SI peq UOH¥EpuNoy 9q} sy} uy “ed4y 
QUTYSVOUBT PO oY} pews; oq ABU eA JO OI¥ 4OLI]SIP PULTEASTO OY} UT 
SOUIZU [IU Suyjor Aopjo oy} JO oY, «= “Your erenbs sed “q] gp st ornsseid 
Tve}8 OY, “UINMIXeUT B se aynuIUI Jed suOTyNJOAeI OZT 4e UNI pue 
‘ayoajs ‘uizp Aq sojemeip ‘uigg stepurAo eavy pozesz8N] [I souLsUe OTT, 
*s][O1 0} YBnosy 
persed oavy Aoy} J0zjze sooBUINy [TUT oy} Ul ZurBreyo 103 o1Foq ysy 
8 UO sMI00}q 94} Suloed 10J 431] Uee}s B YPM poysiuiny st pues ‘1ej0ur 
“VIP “Uiez suouid pu “UIZZ s][OL svY [[ITA Zuywoojq eyy, ‘our youd 
84} UO Ja}EMVIP “WINE ee “Y}9E} [OI]SEY YIM pue j9e48 Jo are YOIgM 
‘suormid oy} pu ‘sejemerp “uigz Aq Buoy ‘ulg “432 ore [fru aye7d 943 UT 
s[]o1 Zurysiay pue ZuryZnor ey, “suorurd jo ouo pur sijor jo puvjs euo 
Suyavy [[!U1 Zurmo0o]q & Jo opis 10430 943 UO pue ‘suorutd jo ouO pur stor 
jo spuvys om} SZuravy [pu oy¥]d & Jo Opts oUO oY} UO 4SISUCO 10438] ONL, 
“S[[!UI 04} SEALIP YONA 4yBYys ULeUI ot} 07 ea14}3 03 9UO Jo uoMJodoid 
oy} Ur peived ore pue ‘edA} Buisr9a0er1 oy} Jo ore ‘YOM 0} Jos pue 
poyonajsuoo AyyUe0eL UseEeq BABY YOIYA ‘pazer}sni]I eaoqe soulFue aH, 





‘ANVdWOO NOU 
QTAIASaMOd FHL WOd SAUNIONG TIINW DNITION 








SstAAAabdAdad MbadAMdaAcaDAAaASARaOAAaAAD NAAT aasnadaodannata oaabannnvannnTTLOaAADOARTR 














‘SAFL-NO'NOLMOOLS “OO GNV ‘NOSLHDIUM ‘AVAH ‘SUSSUW Ad ‘CVAH ‘¢ ‘UW JO SNDISUC GHL WOU GALOAULSNOD 


“YTINIINI FHL » 


HHL ©@OHX SAUNIONGA TTIW ONITION’N 














Fes. 15, 1889. 





THE ENGINEER. 


145 











THE CANALISATION OF RIVERS. 
(Continued from page 60.) 


| but upon a simple rope. This dam supported a fall of from 
| 60m. to ‘75m. Two pieces of wood, forming a threshold, 
| were fastened to the buttom of the river; they occupied its 


Ancient dams.-—The old fixed dams consisted of a dyke form- | 
ing a waste weir, pierced by openings, flood gates, or passes for | 


the regulation of the pound, and to give passage to rafts or | 


corn boats. The waste weir dyke was composed of a masonry 
wall or of a wooden coffer filled with earth or rubbl-, or even of 
a simple bank of earth and stones covered with pitching. The 
openings in these dykes were formed by two abutments or 
walls of masonry or wood, with a flooring constructed on a level 
with, or a little above, the natural bed of the river. They were 


closed either by lifting gates, planks, or vertical timber needles. | 


Sluice-gate passes.—In the first case the abutments served to 
support a foot-bridge bearing the gear, by means of which the 


gates were worked. Several gates were sometimes placed beside | 


each other in the same pass, dividing its width into several 
bays by vertical supports which rested at one end on the floor 
of the lock and at the other on the foot-bridge. The gates slid 
into grooves between these vertical supports. Several gates were 
sometimes superposed in each bay in order to sustain a greater 





Fig 11. 


Figs. ! and 12 


Yonne—Elevation and Transverse 





—Needlie Dam after a Primitive 7 by Le 
ection. 





Fig 10. 


whole width, without other foundation than a few poles. Above 
a rope was stretched across the Yonne, by means of a windlass 
placed upon the bank ; it was rolled at the other end around a 
| mooring pile, and prevented from unwinding simply by a piece 
of string. Some wooden 
planks 0°20 m. wide rested 
at the bottom upon the up- 
stream threshold, and at the 
top upon the rope, and this 
was propped against the 
down-stream threshold by 
some wooden struts. These 
struts and planks were at- 
tached to the cable by small 
ropes. When the pass had 
to be opened, the string 
which held one end of the 
cable had only to be cut, and 
the whole system was carried 
away by the water. Cables, 
planks, and struts were after- 
wards picked up, and the 
dam again closed. This rope 
dam is assuredly the most 
simple of all removable 
dams, with the exception of 
some still employed on cer- 
tain rivers in India, in order 
to reserve the water in sum- 


Fig 72. 


Dam at Basseville and the 


fall. But in every case the gates were too narrow, their sup- | mer. Simple breakwaters of earth, or even sand, are constructed 


ports too near to each other, and the bridges not sufficiently 


in the spring, which are sufficient to prevent the river from 


raised above the water to allow boats or even rafts to cross the | drying up during the dry season, and which are carried off 


sluice-gate passes. 

Wood beam passes.—With horizontal beams and supports, 
passes, five or six metres in width, or even wider, could be made, 
and the foot bridge be dispenved with. By placing a sufficient 
number of beams strong shutters could be ubtained ; but then, 
the longer and more numerous these beams were, the more 


difficult they were to manipulate. ‘lo facilitate this manipula- | 
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tion escape beams were sometimes employed, that is to say, one | 
of their extremities rested on a beam which turned on a vertical | 
axis, or dropped horizontally. The opening of the pass was then | 
both easy and rapid; but the closing still remained difficult, and 
limited the width and the height of the reserve. 
Needle passes.—When vertical needles were employed they | 
rested at the foot on a beam or girder fastened to the floor, and at 
the top against another girder resting on the abutments. Wider 
passes could thus be obtained than with the cross girders, but the 






Fig 78. 


Fig. |\8—Frames and Hinged Shutters of the Chanoine 
System. The Dam at Courbeton on the Seine. 


level of the water could not be much raised except by employing | 
very long and heavy rails. The opening of the was much | 
facilitated by employing escape rails; the upper girder had only | 
to be turned quickly, or be raised vertically sufficiently high, to 
allow the boats to pass, Fig. 10. The rails were afterwards picked 
up below stream easily enough, care having been taken to fix 
them all to a transverse cable by ropes. 

Rope dams.—Fifteen years ago there was still to be seen, at a 
short distance above Auxerre, a pass as wide as the Yonne itself, 
which was closed by rails resting at the top—not upon a girder, 


| during the low-water season. 





| managed by one man. 


Fig. |9—Balance Shutters of the Chanoine 
System. 
Upper Seine. 


by the first flood tide of autumn. In short, they are auto- 
matic dams, since they open spontaneously at high tide. 

Shutters on the waste weirs.—Besides sluice gates, cross timbers 
and needles, small balance shutters have been used for a long time, 
or simple transverse planks, for raising fixed waste weir dams 

i By these ancient processes the 

rivers could not be completely canalised, and a sufficient draught 
of water obtained during 
the dry season, without im- 
peding navigation when the 
tides were high and increas- 
ing the inundations at flood 
time. It may be remarked, 
however, that almost all the 
dispositions of the ancient 
passes have since been 
utilised in the construction 
of the large movable dams, 
and that each appears to 
have served as a type for one 
of the systems now in use. 

Movabledams.—The Poirée 
dam—Figs. 11 and 12. It was 
not till 1834 that Poirée, 
then chief engineer of the 
Nivernais Canal, solved the 
problem of the canalisation 
of rivers, by simply replacing 
the masonry piers which 
divided the passes of the 
ancient fixed dams by metal 
piers — fermettes — consti- 
tuted of simple iron frames 
a few centimetres in thick- 
ness. In shallow waters these ey are set up vertically, and very 
near together. A light plank is placed at their summit, and 
against this continuous bridge small pieces of wood—aiguilles— 
are rested, which restrain the waters, and which can easily be 
When the waters rise, the pieces of wood 
are first removed, then the plank; the frames are after- 
wards lowered to the bottom of the water, and laid on 
the floor of the lock. The solution is complete. At low 
water the dam is shut. The boats lose the advantage 
of the current in descending 
the river, it is true, and they 
are all obliged to stop at 
the lock to cross the fall; 
but without it they would 
be unable to proceed for want 
of sufficient depth of water, 
or in any case they would be 
unable to load the boat com- 
pletely. As soon as there 
is a sufficient quantity of 
water the dam—which can 
be entirely removed—disap- 
pears, navigation becomes 
perfectly free, there is no fall, 
no projection from the bed 
of the river, which resumes 
its natural course. Such is 
the principle of movable 
dams, which are still con- 
structed. They remedy the 
insufficiency of water during 
the dry season without caus- 
ing any inconvenience at 
other times; they can never therefore be looked upon as 
obstacles. 

Successive improvements in dams.—Poirée’s remarkable inven- 
tion was immediately tried at Basseville—Figs. 11 and 12—over 
the Upper Yonne, in 1834; another dam was constructed at 
Deéize in 1836, and a third over the Seine at Bezons, below 
Paris, in 1838, fifty years ago. This was the commencement of 
the canalisation of the Seine. These constructions were after- 
wards multiplied, and every means of improving them tried to 
accelerate the opening and shutting, and to increase the height 


Fig 14. 


Figs. 13 and 14—Needle Dam Frames and Iron Foot-bridge of the Dams on the Meuse—Up-stream 
Elevation and Transverse Section. 
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Fig 19. 


Navigable Passes of the 





of the reserves. Several other movable mechanisms were invented 
for this purpoee, in opposition to that of Poirée, with divers success. 
Endeavour was made to replace the frames and rails by large 
balance gates of different kinds, some worked by hand, others 
by the aid of a windlass carried by the boats, or running along 
the footbridges, which were constructed for the working of 
Poirée’s system. It was afterwards tried to set these gates in 
motion by the force of the water alone, and again by means of 
hydraulic pressure supplied by turbines, which were worked by 
the waterfall. More recently, instead of throwing down the 
rails on to the floor of the lock, they have been raised under the 
superstructure of a large fixed bridge built above the dam. At 
first it was urged against Poirée’s system that it did not raise 





Fug 15. 
Fig, 15- Needle Dam with Hook Rails, Dam at Joinville-on-the- 
Maine. 


the water sufficiently high; where the incline was great, it 
necessitated the construction of too many dams over the rivers. 
Next it was said that the wooden rails obstructed all floating 
bodies, and prevented the water from overflowing. They had 
often to be removed or replaced, or a fixed weir had to be put ~ 
up to regulate the water level. Further, the process of opening 
was still too slow. The latter question was the subject of much 
consideration on the Seine, because for more than 300 years— 
ever since the invention of rafts by Jean Rannet in 1549—an 
intermittent system of navigation had been employed, which 
consisted in opening from time to time all the passes of the 
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Fig. |6—The Thenard Shutters. Dam over the Islz— 
Transverse Section. 


upper effluents of the river, to produce a flood which would carry 
off all the rafts and boats in its descent. The same system 
of artificial floods was also employed for several centuries 
on the Thames above London. The opening of the frame dams, 
or barrages, was first effected by suddenly removing the bars 
which sustained the rails as in the ancient passes. Poirée him- 
self invented these escapements, other engineers brought them 
to perfection. In 1843 Chauvine, at that time engineer of the 
Yonne, invented the method of escapement which bears his 
name. M. Kummer then executed, in 1845, in Belgium, the 
type of barrage—Figs. 13 and 14—which was adopted on the 
Maine. On the Yonne the system of M. Salmon, director of 
roads and bridges, was employed. The foot bridges, formed of 
planks, were sometimes replaced by others of metal. This was 





Fig 17. 


Figs. '7—The Thenard Shutters. Dam ove= the Isle— 
Up-stream Elevation. 


done on the Cher in 1839, afterwards in 1845 on the Meuse; 
but sheet iron, being more slippery than wood, this modification 
was not generally adopted. The upper of the rails were 
furnished with iron hooks, by which they remain affixed to the 
bridge as they are raised and left to be carried off by the stream 
under the pressure of water. This system was first applied to 
the dam at Roanne on the Loire, afterwards to that of Joinville 
on the Maine. At the same time that Poirée invented the 
metal frame dams, Thénard, chief engineer of the river Isle, 
at Perigneux, improved upon the small-hinge flood gates, by 
means of which a fixed dam had been raised in the seventeenth 
century over the river Orb, at the point where it is crossed by 
the Languedoc Canal. He added a rack, which is worked witha 
jack from the bank. All the struts which: sustain the gates in 
their vertical position are removed successively ; the pressure of 
water then causes them to fall on to the masonry dyke. By 
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thisinvention a dam can be opened in a few minutes, but the 
shutters are not high enough, and the closing is complicated. 
Above the gates others nearly similar are placed, but turning 
in a contrary direction to the first. The current raises them as 
soon as they are delivered of their charge. They are thrown 
down again, after the down-stream shutters have been raised, 
that they may be in position when the latter require to be opened 


in. 
The Chanoine shutters—In 1850 Chanoine, chief engineer of 
the Upper Seine, replaced the up-stream gates of Thénard by the 
barred frames of Poirée, and set up over the Seine at Courbeton, 
above the confluent of the Yonne, a dam composed of hinged 
shutters two metres high. This was not a fixed dam, but a 
veritable movable lock, through which the boats were able to pass 
when open. The frames are first set up and the rails placed; the 
current being stopped, the shutters are raised, then the rails 
taken away, and the frames lowered; when the waters swell, the 
shutterdam can be openedina fewminutes. Thedam willevenopen 
spontaneously when the water reaches a small hydraulic wheel, 
which then sets in motion the rack called the heel bar. This 
system necessitates the construction of a double dam, a double 
operation for closing it. To remedy this defect Chanoine 
invented the balance shutter in 1852—Fig. 19. To the Thénard 
shutter and its strut he added an iron trestle, turning on its 
base; on this the wooden gate is fixed, enabling it to be held 
vertically or horizontally whatever the position of the trestle 
and the strut may be. In its horizontal position it offers little 
resistance to the current. The whole is first raised to the 
height of a boat carrying a windlass, then the shutter is 
straightened, and the strut is in place. Dams of this model 
open in a few minutes, like those of Thénard with the heel bars, 
worked by the jacks on the bank; but the closing is still diffi- 
cult—the water must fall to a certain level before the gates can 
be raised. Two hundred kilometres of the Upper Seine, and the 
Yonne as far as Paris, have been canalised by means of 
twenty-nine dams of this system, the construction of which was 

undertaken in 1860. 
(To be continued.) 








PRIVATE BILLS IN PARLIAMENT. 





Ir the length of a Bill and the multifarious nature of its pro- 
posals were a gauge of the enterprise of its promoters, the new 
Bill of the Midland Railway would probably head the list for the 
coming session. The schemes of these great companies, however, 
too often—or at least, as a rule—consist of a great number of 
small changes which do not necessarily involve serious difficulty 
or excessive outlay. This Midland Bill will, nevertheless, lead 
to substantial expenditure, and is of first rank at all events, 
owing to its wide scope and variety of projected operations. 
Among the new lines contemplated are one to be called the 
Castleford Branch, running from Methley by a junction with the 
company’s Sheffield and Leeds system, to Castleford, having a 
length of about two and a-half miles; a short line from the 
company’s Bootle—Lancashire—goods branch, to the Leeds and 
Liverpool Canal; a Huncote Branch from Leicester, by a junction 
with the Leicester and Burtcn Railway, to Narborough, Hun- 
cote and Croft; and a railway, to be called the Saxby Curve, 
from Freeby, Melton Mowbray, by a junction with the Syston 
and Peterboro’ Railway, through Melton and Saxby to Wymond- 
ham. In connection with this proposal the company ask for 
power to abandon so much of their Syston and Peterboro’ Rail- 
way as lies between the commencement and the termination of 
the new line, and to appropriate the same for the purposes of 
their undertaking. Further the promoters project a Cottesmore 
and Bourne Deviation, consisting of two new lines, one running 
from Saxby to Witham, in Kesteven, Lincolnshire, by a junction 
with the Eastern and Midlands No. 1 Railway; the other begins 
at Little Bytham, Kesteven, by a junction with the Great 
Northern system, passing on to Careby, and terminating by a 
junction with the first-mentioned line at Stonehills—the two 
extensions connecting Saxby, Wymondham, and Edmondthorpe 
in Leicestershire, South and North Witham, Sobthorpe, Careby 
and Witham, in Lincolnshire. From Chinley, Bugsworth and 
Brownside in Glossop, the company proposes to run a Chinley 
South curve, by a junction with the Chinley and Dore Railway, 
to Chapel-en-le-Frith ; and also two lines to be called the Bow 
Branches, from West Ham, by a junction with the Great Eastern 
Railway from London to Stratford, and so to Stratford-le-Bow. 
At St. Pancras a smal] widening between the London and Bedford 
line and the Regent’s Canal is proposed; and among the miscel- 
laneous operations suggested are acquisitions in parts of Lanca- 
shire, Yorkshire, Derbyshire, and Leicestershire. In connection 
with the Chinley South curve already mentioned the company 
ask for authority to abandon so much of the Dore and Chinley 
Railway as the new line may enable them to dispense with. The 
Bill has already passed the Examiners on Standing Orders in the 
House of Commons. 

The Manchester, Sheffield, and Lincolnshire Railway Com- 
pany also has two very important schemes on hand, powers to 
carry out which it is seeking to obtain next session. One 
of these is a line from Beighton to Chesterfield, and this is the 
fourth time in which notice of a Bill to construct it has been 
given. Twice, however, the proposal was withdrawn; but last 
year it went before a Committee of the House of Commons with 
a singular result. The Committee came to the conclusion that 
it was desirable that the Manchester, Sheffield, and Lincolnshire 
Railway should have access to Chesterfield ; but on an under- 
taking by the Midland Company to grant running powers to 
the Sheffield Company between Eckington—a station jointly 
owned by the two companies—and Chesterfield, they threw out 
the Bill. The Manchester, Sheffield, and Lincolnshire declined 
to accept the proffered running powers, and the Chairman of 
the Committee stated that had they anticipated such a refusal 
they should have declared the preamble of the Bill to be proved. 
The Manchester, Sheffield, and Lincolnshire Company has 
therefore reintroduced the scheme, which, in view of the Com- 
mittee’s declaration last year, seems likely to be successful. In 
addition, however, to this line, the same company has given 
notice of its intention to apply for power to construct one 
opening up quite another part of the country. This railway 
will join the proposed Chesterfield and Beighton line in the 
parish of Staveley, and running through Heath Temple, Nor- 
manton, North Wingfield, Pilsley, Tibshelf, and Newton, in the 
county of Derby, will enter Nottinghamshire and connect with 
the Leen Valley branch of the Great Northern Railway at 
Newstead. These two lines of the Manchester, Sheffield, and 
Lincolnshire will tap, by means of short branches, one of 
the richest portions of the Midland Company’s mineral district. 
They will be connected with the collieries and ironworks of the 
Sheepbridge Coal and Iron Company, Messrs. J. and G. Wells, 
Eckington, Appleby and Co., Renishaw, the Staveley Coal and 
Iron Company, the Blackwell Colliery Company, the Tibshelf 
Colliery Company, the New Hucknall Colliery Company, and 
several others. The Bill has the Examiners, Loview 
complied with the Standing Orders. 





The same company has a Bill conferring further powers on 
itself, and on the Manchester, South Junction, and Altrin- 
cham Railway Company—new capital to the extent of £750,000, 
being raised—and another Bill confirming and giving effect to 
certain agreements made between itself and the River Dee 
Company. Another “additional powers” Bill is that of the 
London and North-Western Company asks for new powers 
not only for itself, but for the Great Western, the North 
London, the Midland, and other railways, such powers includ- 
ing the vesting of portions of the North Union Railway in the 
promoters. 

The North-Eastern Railway Company has a Bill in which 
it seeks power to make new railways, and also to amalgamate 
its undertaking and that of the Whitby, Redcar, and Middles- 
brough Union Railway Company, &c. Clause 26 provides that the 
company shall, within one month from the passing of this Act, 
pay to the directors of the Whitby Company £25,000 to be dis- 
tributed among the proprietors of the ordinary stock of that 
company ; and Clause 28 provides that the mortgage debt of 
the Whitby Company, amounting ‘to £72,485, shall be added to 
the mortgage debt of the North-Eastern Company, and the 
company may borrow in lieu of the Whitby Company, and the 
powers of the company with reference to the creation and issue 
of debenture stock may be exercised with respect to the same. 
Power is also sought to raise by the Bill additional capital of 
£125,000. It likewise proposes to construct a short line to 
Featherstone, and a junction line between the Victoria Dock 
Branch Railway at Hull, and the Hull and Barnsley system. 

The Bill of the Lancashire and Yorkshire Company relates 
mainly to widenings of stations and lines, deviations, the con- 
struction of new works and roads, the raising of fresh capital 
for these purposes, and other operations of a kindred nature 
throughout the system, chiefly in Lancashire. 

An important new system is promoted in the Great Eastern, 
Great Northern, and Northern Lines Junction Railway Bill, 
whose object it is to construct lines consisting of :—Railway 
No. 1, sixteen and a-half miles long, from Misson to Heck; 
railway No. 2, half a mile long from Gowdall to Heck; railway 
No. 3, a mile long, from Gowdall to Heck ; railway No. 4, one mile 
long, from Pollington to Heck. The capital of the company is 
to be £385,000 in £10 shares. 

The purpose of the Bill promoted by the Mersey Railway 
Company is best described by the explanation given by the 
chairman, Mr. E. P. Bouverie, at a recent meeting. The Bill, 
he stated, authorised the company to make agreements with the 
Manchester, Sheffield, and Lincolnshire, the Cheshire Lines 
Committee, the Southport and Preston Junction, the Blackpool 
and other railway companies in Lancashire, and to obtain 
working agreements and through traffic arrangements with 
almost all the Welsh railways. The object was to have a com- 
bined arrangement to bring goods—chiefly South Wales coal— 
through the Mersey Tunnel. Their object was not to amalga- 
mate the companies, but simply to combine for certain purposes 
with a view to facilitating the traffic of coal, which was largely 
in consumption in the manufacturing districts of Lancashire. 
The occasion for the working ent arose from the con- 
struction, which was rapidly approaching completion, of the Dee 
Bridge, which would ultimately make communication direct 
from South Wales to Lancashire, through the Mersey Tunnel. 

The Birmingham, Harborne, and Kidderminster Railway Com- 
pany projects various new lines in Warwick, Stafford, and Wor- 
cester; the Selby and Mid-Yorkshire Union Railway Company 
asks for power to abandon the railway authorised by the Church 
Fenton, Cawood and Wistone Railway Act of 1882; the Barn- 
sley Town Railway Bill empowers the construction of a line 
about three miles long, and other shorter lines at Barnsley, to 
connect with the Hull and Barnsley, the Midland, and the Lin- 
coln and Yorkshire systems; and the Metropolitan Railway 
Company propose to extend their line by about one mile at 
Chesham 


A Bill to extend the recently completed Newport and Fresh- 
water Railway to Totland Bay—lIsle of Wight—has elicited a 
strong protest from Lord Tennyson, who declared that “no end 
would be served which could in any degree compensate us for 
the loss of what remains to us of quiet beauty in this our 
narrow peninsula.” A yet more vigorous opponent of the 
scheme says, “Seven different railways have been constructed 
on the island by seven distinct companies, only one of which has 
paid a dividend to its shareholders. And yet besides the pro- 
jected line to Totland Bay mentioned by Lord Tennyson, an Act 
was obtained five or six years ago for a line from Shanklin to 
Chale, the prospects of which as to traffic, and consequently as 
to dividend, have been so hopeless that the first sod has never 
been turned ; and now it is sought, Parliamentary notices having 
been given and plans deposited, to obtain powers for a railway 
from Merston, a station on the Newport and Sandown line giving 
accommodation for two farm houses and a few scattered cottages 
to St. Lawrence, a small village actually within one mile and 
a-half from the Ventnor terminus of the Isle of Wight Railway. 
This line would be quite useless, but it would make the hideous 
whistle of the locomotive audible in every nook of the lovely 
little Undercliff.” ; 

With respect to the other end of Great Britain, one very 
important railway scheme is promoted. A project has been 
advanced for the construction of a railway through the Western 
Highlands. The proposed route embraces some of the grandest 
of Scottish scenery. The line is to commence at Helensburg, 
the present terminus of the North British Railway, twenty- 
three miles north-west of Glasgow. It will pass up the eastern 
shores of the Gare Loch and of Loch Long to the village of 
Tarbet, on the west coast of Loch Lomond. Thence it will run 
along the western shore of the lake, by Ben Vorlich, pass through 
Glen Falloch and cross the Oban Railway at Clianlarich. From 
the southern part of Glen Dochart it will turn to the north- 
west, through Tyndrum, and over Glen Orchy to Inveroran and 
Loch Tulla. It will then cross Rannoch Muir, and passing to 
the south of Loch Ericht, run through the Valley of the Spean 
to the foot of Ben Nevis, its terminus being at Fort William. 
There will be two branch lines, one to Loch Lochy, on the Cale- 
donian Canal; the other by Loch Eil to Arisaig, on the west 
coast. The length of the line will be over 100 miles. 

Most of the measures referred to above have complied 
with the Standing Orders, together with, among others, 
the Dundee Suburban Railway, St. Helen’s and Wigan 
Junction Railway, Holsworthy and Bude Railways, Cale- 
donian Railway (additional powers), Worcester and Broom 
Railway, Calander and Oban Railway (branch to Loch Lomond), 
Metropolitan District Railway (including extension of time for 
completing the Acton Junction Railway), Hull, Barnsley, and 
West Riding Junction Railway and Dock, Blackpool Railway, 
Shanklin and Chale Railways, Shortlands and Nunhead Railway 
(connecting the London, Chatham, and Dover Railway with 
Shortlands at Nunhead), Midland and Great Western of Ireland 
Railway, Welsh Railways Union, Stratford-on-Avon, Towcester, 
and Midland Junction Railway, Beverley and East Riding, King’s 
Lynn Docks and Railway, Barry Docks and Railway, Brighton, 
Rottingdean, and Newhaven Rallway (extension of time) Bills. 








The Eastbourne, Seaford, and Newhaven Railway Bill was 
declared to have not complied with the Standing Orders, 

Among the fourteen tramway Bills are the Bill for making 
new lines in Southwark, Deptford, and Greenwich, to provide 
new passing places, and in other ways to extend and improve 
the system; the Bill to incorporate a company to take over and 
work (by cable or electric traction) various tramways in 
Staffordshire; the London Tramways (Extensions), the Harrow- 
road and Paddington Tramways, the Liverpool Tramways, the 
Manchester, Middleton, and District Tramways, the Croydon 
Tramways Bills. 

Of the three Navigation Bills, the Sheffield and South York- 
shire Bill for forming water communication between Sheffield, 
Rotherham, Doncaster, and the South Yorkshire coalfields, and 
the sea at Hull or Goole, which we have previously described at 
length, will probably prove the most interesting and the most 
important. No opposition was offered at the preliminary exami- 
nation, and the Bill was found to have conformed to the Stand- 
ing Orders. The capital of the company in shares is to bea 
million and a-half in £10 shares. The Aire and Calder Navi- 
gation Bill is a bulky measure, but it involves no specially new 
or noteworthy features. Its purpose is, mainly, to make some 
new works at Goole and some smaller places, to acquire fresh 
lands for those works, to abandon some railway undertakings, to 
effect some changes in regard to locks, bridges, and reservvirs, 
and to carry out various other operations of a minor description, 
This Bill also passed the examiners. The third Bill in this 
class is for the improvement of the navigation of the Clyde. 

The Ribble Navigation Bill, with which we dealt a few weeks 
ago, has safely passed the initial ordeal before the examiners, 
but its ultimate success is far from certain. A similar and a 
stronger doubt may be expressed with respect to the Channel 
Tunnel Bill, which is again brought forward, and has passed 
this first stage. It will be introduced in the House of Commons, 
but, as they have intimated, the Government will oppose it on 
the second reading, and its promoters can hardly hope to do 
better than they did last session, when they found so powerful 
a new advocate as Mr. Gladstone, but were, nevertheless, 
defeated. 

The Tower Bridge Bill has for its chief purpose an extension 
of the time for completion. Important Water Supply Bills are 
promoted by Bristol and Newcastle, and smaller schemes are 
advanced by a few other towns. None of the usual gas, corpo- 
ration, and general measures require special notice. 








LEAD POISONING THROUGH WATER. 





THE occurrence of several cases of lead poisoning by the water 
supplied by the Corporation of Bradford brings again most 
prominently before the public the dangers that may lurk in our 
water supply, especially in manufacturing towns where the air 
is charged with sulphuric fumes which no doubt have their 
influence on any sources of water supply in the neighbourhood. 
The present time is therefore a favourable one for making public 
some facts that have recently come to our knowledge bearing on 
the well-established cases of lead poisoning that occurred at 
Sheffield during the early part of last year. These facts, as will 
be seen, contain suggestions of the highest value to the public, 
and are extremely instructive in themselves, showing as they do 
the attitude which the Corporation of a large town like Sheffield 
can assume on a question of such vital importance as that of the 
health, and in many cases the lives, of the population it has been 
elected to represent, govern, and provide for. 

In the April of 1888 the Water Department of Sheffield sub- 
mitted samples of the water supplied to the town to several 
leading analytical chemists, and among others they sent two 
samples to Professor Wanklyn, asking him to analyse them, and 
to make experiments with a view to discovering the action of 
this water on lead. It may be interesting to quote from the 
letter of the Sheffield Waterworks Office the instructions given 
to Professor Wanklyn “I would suggest,” the writer says, 
“that the last-mentioned test”—of the power of the water 
to act upon lead—‘ should be made by wholly submerging in a 
sample of such water similar pieces of Jead as to size, thickness, 
&c., and expose them to the action of the water for any period 
you think fit, such as twenty-four or forty-eight hours.” On 
the face of it this is a rather unusual way of consulting the 
opinion of a technical expert. He is not merely told what the 
Sheffield Corporation desires to have his opinion upon, but he 
is even told how he is toarrive at that opinion. In other words, 
the Sheffield Corporation wanted Professor Wanklyn to lend his 
name to their experiments. Professor Wanklyn declined to 
accept this position, and conducted independent experiments 
of his own, upon which he sent in the following report. After 
stating he received two samples of water from Sheffield on the 
5th of April, 1888, he goes on to say :— 

“The samples were contained in gallon glass bottles, sealed, 
and labelled ‘Fair Clough A 27’ and ‘Reddicar Dike P 6’ 
respectively. There were two gallons of each sample. Both 
samples were slightly turbid. Careful analysis of the contents 
of the bottles showed that the quality of the water was the same 
in every case. The following are the results of the analysis :— 

Freeammonia.. .. .. «. «+ . 0°20 parts per million. 
Albuminoid ammonia.. .. .. .. .. OO7 4 4, o0 
The water is of average organic purity and uncontaminated 





by sewage. Specific gravity at 60 deg. Fah.—distilled water at 
the same temperature being 1000°00—1000°05. One gallon 
contains :— 
Free carbonic acid os se oe 0°44 grains, 
Silica rae ae ee ee 061 =, 
Ferric chloride and aluminium chloride 010 =~, 
Magnesium chloride .. .. .. «.. «- 104 =, 
Magnesium sulphate .. ID 
Calcium sulphate. . 083 =, 
Sodium sulphate .. 035 ~ =, 
7 


457 4, 

“The water is free from copper and lead—hardness 4 deg. 
According to my instructions I have very carefully investigated 
the question of the attack of lead by the action of these 
waters. Experiments were made by immersing in the water a 
piece of clean metallic lead, the surface of the lead measuring 
50 square centimetres, and the amount of the water being 100 
cubic centimetres. Both waters behaved alike ; in six hours a 
perceptible quantity of lead dissolved in the 100 cubic centi- 
metres of water, and in twenty-four hours so much lead had 
dissolved as to make the water dangerous. Judging from these 
experiments, I conclude that a very long time would have to 
elapse before the whole contents of a lead cistern became 
poisonous, but that pipes filled with this water might render 
their contents poisonous in the course of a single night. This 
property of attacking lead is a serious drawback, but I do not 
regard it as absolutely prohibitory. Investigation has disclosed 
both the reason why there is this action on lead, and how the 
action may be prevented. The water differs from most drink- 
ing waters by being essentially acid. The degree of acidity is 
indeed very small, viz., there is free acid capable of neutralising 
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0°15 grains of lime—quicklime C,A.0.—per gallon, Further- 
more, as much as half the mineral matter in the water consists of 
salts of magnesia; and magnesia salts undergo decomposition in 
aqueous solution, resolving themselves into free acid and basic 
salts. These Sheffield waters behave as if they were dilute 
hydrochloric acid, and dissolve lead, copper, nickel, and iron, 
The remedy is the addition of a very small quantity of milk of 
lime. Two grains of quicklime per gallon of the water, or three 
hundredweight of quicklime per million gallons, is a suitable 
proportion, Experiments carried outin the laboratory bear out 
the conclusion that this addition of lime is efficient, and the 
water so treated ceases to act on lead and other metals.” 

For this very exhaustive and yet concise report, the Corpora- 
tion of Sheffield refused, we are informed, to pay Professor 
Wanklyn his fees, on the ground that he had not followed its 
instructions, and he had to recover ina court of law. Evidently 
the Corporation was annoyed that the Professor had discovered 
the water to have an action on lead, and that he had made 
independent experiments instead of merely contenting him- 
self with weighing the lead before and after submerging it, and 
being guided entirely by whether there was an alteration in the 
weight or not, an exceedingly fallacious test, as the accretion 
of other substances will frequently compensate in such 
cases for the loss of lead. The action of the Sheffield Cor- 
poration, however, serious as it is, is of less importance to us 
than Professor Wanklyn’s report, in which he points out the 
danger we are subject to, and suggests a very simple remedy, 
which, however, water companies will be slow to adopt unless 
compelled to do so. There is yet another means of avoiding 
the action of water on lead or iron pipes, and that is by using 
arecently devised method of lining wrought iron pipes with 
glass. The first remedy, which is, of course, the cheapest, goes 
to the fountain-head and makes the water innocuous ; the 
other, more mechanical, prevents the pipes from poisoning the 
water ; with the same method applied to the cieterns, absolute 
safety would be attained, though at some outlay. To us the 
simple lime process, advocated by Professor Wanklyn, suggests 
itself as the best. 








H.M.S. VICTORIA. 





We publish this week the second of a series of engravings 
illustrating the more important ships in the British Navy. The 
Victoria is shown under steam, with North-country coal, the 
engraving being enlarged from an instantaneous photograph 
courteously placed at our disposal by the builders of the 
ship, Sir W. G. Armstrong, Mitchell, and Co., Newcastle-on-Tyne. 

The ship was launched at Elswick on the 9th April, 1888, 
She is built of steel, and the principal particulars concerning 
her are as follows:—Tonnage displacement, 10,470; indicated 
horse- power, 14,244; length, 340ft.; beam, 70ft.; mean draught, 
26ft. 9in.; speed, 17°3 knots, developed during speed trials in 
June, 1888; complement, 550 men. Guns, two 110-ton, 16}in., 
B.L.; one 29-ton, 10in., B.L.; twelve 5-ton, 6in., B.L.; twelve 
6-pounder, Q.F.; nine 3-pounder, Q.F.—thirty-six. Estimated 
cost, £817,841. Weight of heaviest projectile, 1800 lb.; powder- 
charge for projectile, 960 lb.; length of biggest gun, 43ft. 8in. 
Her engines are by Messrs. Humphreys and Tennant. 

The Victoria is rated as a “ first-class battle ship.” She is 
protected by a belt of 18in. compound armour, extending about 
half the length of her hull; and rising 2ft. 6in. above the 
water. There is a covering deck, which extends to the bow and 
stern, where it is 3in. thick. 

The turret, a view of which we give, taken from the fore 
deck, on p. 140, is plated with 17in. armour. The two 111-ton 
guns will have an arc of fire from right ahead round the bow. 
Behind the turret is the conning tower, on top of which is a 
deck house. The mast of steel is really used as a derrick post 
for hoisting out boats, &c. A 29-ton breech-loader is carried 
right aft. 

The first ship of our series was H.M.’s cruiser Australia, 
published December 7th, 1888. 








THE EDUCATION OF INTUITION IN MACHINE 
DESIGNING.! 
By Joun T, Hawkuss, Taunton, Mass, 


It may, perhaps, at first thought, seem apocryphal to say that a 
boy’s intuitive mechanical perceptions or tendencies may be 
educated; but a closer look at such a proposition will, I think, 
open up to our view an important channel through which the 
technical education of our boys may be modified to a considerable 
extent, and to their great advantage as practical men when they 
begin to assume the responsibilities of that part of their profession 
involving machine construction. 

One of the greatest difficulties in ordinary machine construction 
—and particularly complicated machines containing a comparatively 
large number of parts, many of them of insignificant dimensions— 
is the proper designing of the various parts, so as to fit them best 
for the service which they have to perform, without resorting, to 
any considerable extent, to mathematics for their solution, Ina 
—_ proportion of such cases the matters of strength and weari 
and other qualities are important questions of consideration ; an 
others, outh as form, outline, and general appearance presented to 
the eye; accessibility for manipulation in the machine, their con- 
gruity with other members of the same machine; the most 
acceptable manner in which a given piece may be made to 
depart from what would otherwise be its most desirable form, 
in order to escape contact with some other member; the 
facility with which it may be put in its place in assembling 
the machine, or another substituted for it with least disturbance 
of the other parts, in case it should require to be replaced; 
the questions of cost of its construction, and in connection 
therewith the modifications of it permissible as conducing to 
cheapening of the methods of its production; what tools are 
available to be used for its production; and a thousand and one 
such questions as these depend largely for their solution upon what 
may be called the intuitive capacity of the engineer engaged in 
machine construction ; and, in a large proportion of such, mathe- 
matical investigation can only be resorted to, if at all, ina most 
unprofitable way. The engineer is met at every turn with ques- 
tions of this kind, which cannot profitably be subjected to the 
ordeal of figures, but which are no less important in a vast 
variety of mechanical constructions than those problems which 
more decidedly depend for their successful solution upon analyti- 
cal processes, 

ere are also many questions of proportion which involve 
strength and wearing and other qualities which are so complicated 
in the kind of stresses to which the parts may be subjected; and 
the directions of application of those stresses are so involved with 
other considerations, such as some of those pointed out above, that 
analytical methods must fail, if applied to them, and in which the 
intuition of the engineer must almost ae constitute the sol- 
vent, I take it that the faculty in man, which may perhaps be 
properly defined as mechanical intuition, is as much dependent 
upon education for its full development as a natural tendency to 
be musical, or an innate talent for painting, or any of the fine arts, 





' Read before the American Society of Mechanical Engineers. 





It is well understood that, no matter how great a prodigy a bo 
may show himself to be in either of the directions last mentioned, 
the cultivation of his particular tendency is indispensable to any 
marked success in the application of it; and it is doubtless true 
that a natural mechanic may be developed by cultivation to as 
great an extent as a natural musician, or artist, or orator; and 
that, without development, either of them must necessarily be 
deficient, 

Of course, it is admitted that the particular kind of training 
which will best develope this faculty in a boy is to be had in the 
practical application of his knowledge and talents after leaving 
college; but I believe that a very considerable preparatory course 
in this direction may be followed in the schools, such that a young 
graduate of a technical school shall not—as is now very largely 
the case—upon entering upon the practical duties of a mechanical 
engineer in some manufacturing establishment—find himself to so 
ag an extent unable to apply and make useful to himself and to 

3 iad that which he has worked so hard to attain while at 
school, 

One of the greatest difficulties attending the début of a newly- 
fledged technical graduate in the practice of his profession as 
applied to machine designing is that he commences with a very 
decided tendency to carry out the exact methods which he has been 
pursuing at school; and the fact that employing manufacturers 
immediately find that these methods have to be so extensively 
reversed or subdued, if the young aspirant is to spend his time in 
a profitable manner, is a good indication that the education of 
what has been quite forcibly denominated the boy’s “‘ horse sense ” 
by Mr. Dodge,” has been sacrificed during his college course, and 
that so much prominence has been given to what may be termed 
the metaphysics of engineering as to leave him very largely an im- 

racticable, It is within my experience to find a young man who 
had graduated with high honours from one of our best colleges, 
upon first attempting to use the knowledge there acquired in 
machine design and construction, becoming completely lost in an 
effort to apply a comparatively high order of analysis to the design- 
ing of some part of a machine which could, in no profitable manner 
at least, be arrived at in any such way ; and, not having had much 
previous training of that faculty which would enable him to design 
such parts properly and well, without resorting to a more or less 
elaborate application of mathematics, the result was anything but 
satisfactory. 

In this way, we find that our young men are very much behind 
where they ought to be upon leaving school, in the particular 
direction of machine design and construction, and that they have, 
upon entering practical life, only begun another course of training 
as distinct from that which they have followed at college as can 
well be imagined. They are oe Beg armed and equipped as 
they feel themselves to be with what they suppose is all that is 
necessary to enable them to start out as designers and constructors of 
machines, to find that, in perhaps the very first task set for them, 
they are all at sea; and it is certain, in the writer's mind, that if 
some system could be instituted in our technical schools looking 
to the greater education and development of mechanical intuition 
in a boy, schooling his eye to recognise good proportion and proper 
strength of material and the direction of application of the same, 
and stimulating and exercising his inventive faculty in such a way 
as to make him fertile in the resources which are so constantly 
demanded of the constructing engineer in machine designing, such 
an addition to the technical curriculum could be profitably made, 
even at the expense of some of the more analytical knowledge 
with which his mind is now more exclusively stored. 

I am not of those who are inclined to belittle the importance of 
the higher mathematics in their proper place; but I do believe 
that the tendency in our schools is to impress the students with the 
idea, in too great 1 degree, that machine construction is dependent 
upon the application of mathematical analysis, and very much 
beyond what in practice there is any necessity for; and I believe 
that one of the most important things which could be instilled into 
their minds to-day would be the fact that in designing any 
important machine—while in many ways the application of mathe- 
matical processes is indisp ble to — itis essential to know 
when and where not to attempt to apply these methods, and to be 
able to design, arrange, construct, and create in the proper places 
without them. Of course, it may be said, strictly, that there can 
be no piece of machine construction which cannot be subjected to, 
and its dimensions and other characteristics decided by strictly 
analytical methods; but, in a very large proportion, such a 
course is economically out of the question, and they must be 
looked and thought out pees by the engineer’s intuition, 
that is, his capacity to j , unaided by abstruse computations, 
as to their best proportion and form, the material of which it is 
best to construct them, and many other considerations, such as 
indicated above, which are generally to be given their proper 
weight in the final designs. 

One of the principal factors in this educational problem is 
economy. If it be accepted that, as above admitted, every con- 
ceivable problem of machine construction may be solved mathemati- 
cally, in a vast majority of cases it would be the sheerest waste of 
time and money to attempt it ; and, in this age of close competi- 
tion and struggle for cheapening of every production, it is one of 
the very first considerations that a designer does not waste his time 
over analytical computations where his object may be attained in 
a more direct and simple manner ; and perhaps there is no aspect 
of the question which applies itself more forcibly to the manufac- 
turer or manager than that the t y with our technical gradu- 
ates upon entering upon the practice of their profession is to be 
too expensive, one of them rarely being able to compete in this 
respect with a young man who has had his mechanical aptitude or 
intuitions more thoroughly trained, though not in the possession 
of a tithe of the higher education with which the college student 
has been favoured. 

It may be contended that the manual training branches of such 
schools are intended and should be sufficient for the development 
of this mechanical faculty, but I think not—at least, as they are 
now conducted ; nor do I think it would be possible to combine the 
two in any desirable way. These are excellent for the training of 
the hand or the imparting to the student of ‘finger wisdom,” as 
Mr. Partridge® has it ; but very little in the way of deciding pro- 
—_ form, strength, and adaptation of parts of a machine can 

gotten in the workshop. It is in the mechanical laboratory and 
the drafting room where the mechanical intuitions of the designer 
can best be educated and developed. 

(Zo be continued.) 














LITHANODE.—The Mining and General Electric Lamp Company, 
of the Crown Works, Guildford-street, Lambeth, has sent us 
samples of lithanode, which is the special manufacture of that 
company. Hitherto the various companies that have owned the 
patents under which lithanode is made, have avoided giving the 
public the advantages of the use of this material; but the direc- 
tors of the above tps pe have decided otherwise, and now are 
willing to supply it and samples, This will be learned with great 
satisfaction by great numbers of electricians interested in both 
secondary and primary batteries, Lithanode, when used with 
spongy lead in dilute sulphuric acid, gives an E.M.F. of 210 volts; 
with zinc, in dilute sulphuric acid, the E.M.F. is 2°375 volts. The 
discharglng capacity is about 11 ampére hour per ounce of material. 
Contact may be made by Bunsen’s battery clamps with platinum foil, 
or by carbon block or rod bound to the lithanode; but special 
devices are supplied by the company for the purpose. The electrical 
world is in general very well acquainted with the remarkable quali- 
ties of lithanode, but it may be mentioned that it and its electrical 
properties were described at length by Mr. D. G. FitzGerald, in a 
Pao read before the Society of Telegraph Engineers, now the 

nstitution of Electrical Engineers, in March, 1887, and published 
in the journal of that society, No. 66, vol. xvi. 


2 Trans. A.S.M.E., vol. vi., p. 543, 
3“ Trans.” A.S.M.E., vol. vi., p. 535. 








ELECTRIC STREET RAILWAYS IN AMERICA. 


Now in Operation. 





| 





| S3u¢2 
| ta oe 
Location. | Operating Company. Fi B6S System. 
ear 
Akron, Ohio _..| Akron Electric Ry. Co... 64 12 | Sprague. 
Allegheny, Pa. ..| Observatory Hill Pass. | 
|_ Railway Co... .. .. 37 6 | Bentley-Knight. 
Ansonia, Conn. ..| Derby Horse Ry. Co. .. 4) 3) Van Depoele. 
Appleton, Wis. ..| Ap. Electric St. Ry. Co... 55 _6 | Van Depoele. 
Ashbury Pk., N.J.| seashore Electric Ry. Co. 4 12 | Daft. 
Baltimore, Md. ..| Balt. Union Pass. Ry.Co. 2 4) Daft 
Binghamton, N.Y., Washington S8t., Asylum, 
and Par! R._.. .. 45 8) Van Depoele. 
Boston, Mass. ..| West End Street Ry. Co., | 
| Brookline Branch  .. 12 29 | Sprague. 
Brockton, Mass. . .| East Side Street Ry. Co. 4} 4) Sprague. 
Carbondale, Penn. Carbondale and Jermyn | 
Street Railway .. .. 5, 3 | Sprague. 
Cincinnati, Ohio... Mt. Adams and Eden Pk. | 
| Inclined Railway Co... 1) 3) Daft. 
Cleveland, Ohio ..; East Cleveland R.R. Co. | 234 16 | Sprague. 
Columbus, Ohio..| Columbus _Consolida‘ | 
Street Railway Co. .. 2 | Short. 
Crescent Beach, | Lynn and Boston Street | 
ass... .. .-| Railway Company .. 1 |Thomson-Houston 
Davenport, Iowa | Davenport Central Street | 
Railway Co... .. ..| 3} 8 | Sprague. 
Dayton, Ohio ..| White Line St. R.R. Co. | 85 12 | Van Vepoele. 
Detroit, Mich. ..| Detroit Electric Ry. Co. 4 2) Van Depoele. 
Detroit, Mich, ..| Highland Park Ry. Co.../3°5 4 | Fisher. 
Easton, Pa... ..| Lafayette TractionCo. ... 1 2) Daft. 
Fort Gratiot, Mich.| Gratiot Electric Railway 1-75 2 | Van Depocle. 
Harrisburg, Pa. ..| East Harrisburg Pass. Ry. kis 
ae eee prague. 
Hartford, Conn. ..| Hartford & Weathersfield } 
Horse Railroad Co. ..| 12 | Sprague. 
Ithaca, N.Y... ..| Ithaca Street Railway Co. Daft. 


_ 


Van Depoele. 
Sprague. 


Z1°3 
e 1| 2 
Jamaica, N.Y. ..| Jamaica & Brooklyn R.R. 9 : 
2 
7 | Van Deyoele. 
4| Daft 
2 
2 
2 


Lafayette, Ind. ..| Lafayette Street Ky. Co. 2°25) 
Lima, Ohio .. ..| Lima St. Railway Motor 
and Power Co. .. ..| 
Los Angeles, Cal. | Los Angeles Elec. Ry. Co.| 5 | 
Lynn, Mass... ..| Lynn & Boston 8t. Ry. Co.| 
Mansfield, Ohio ..| Mansfield Elec. St. Ry. Co.) 4°5 | 5 
Meriden, Conn. ..| New Horse Railroad .., 5 | 
Meriden, Conn. ..| Meriden Horse R.R. Co. 5 
New York, N.Y...| N.Y. and Harlem (Fourth 
Avenue) R.R. Co. 


Thomson-Houston 
Daft. 


Daft. 
Daft. 


Julien. 








San Jose ..| San Jose and Santa Clara 


Omaha, Neb. .| Omaha and Council Bluffs) | 

Railway and Bridge Co.) 9 12 |Thomson-Houston 
Pittsburgh, Pa. ..| Pittsburgh, Knoxville, & 

St. Clair St. Railway ../ 2} — | Daft. 
Port Huron, Mich.| Port Huron Electric Ky. | 4, 6 | Van Depoele. 
Reading, Pa. | Reading & Black Bear Ry. 13, 2 | Sprague. 
Revere, Mass. ..| Revere Beach Ry. Co. ..| 1 1 'Thomson-Houston 
Richmond, Va. ..| Richmond Union Pass. | 

| Railway Co... .. .., 13 | 40 | Sprague. 
Salem, Mass. ..| Naumkeag Street Ry. Co. 1} 6 | Sprague. 
San Diego, Cal. ..| San Diego St. Ry. Co. .. 9 4) Henry. 
6 


| Fisher. 


| a eae ine ae 
St. Catherine’s, St. Catherime’s, Merritton 
| and Thoro! 


























, eer ana - St. = = 7/10 a Depoele. 
t. Joseph, Mo. .. St. J. Union Pass. Ry. Co. 93) 13 rague, 
Scranton, Pa. . Scranton Suburban Rail- : ew 
| wayCo. .. .. .. ..,/ 4% 10 \Thomson-Houston 
Scranton, Pa. ..| Nayaug Cross-Town Ry. | 3 4 ‘Thomson-Houston 
Scranton, Pa. ..| Scranton Passenger Ry. _ 2 4 Thomson-Houston 
Syracuse, N.Y. ..| Third Ward Ry. Co. --. 4 8 Thomson-Houston 
Washington, D.C. | Eckington and Soldiers’ | | 
| Home Electric Ry. Co. 2°7' 3 Thomson-Houston 
Wheeling, Va. ..| Wheeling Railway Co. .. 10 | 10 | Van Depeole. 
Wichita, Kan. ..| Riverside and Suburban | 
BC ae 3 |Thomson-Houswa 
Wilkesbarre, Pa...) Wilkesbarre & Suburban | 
Street Railway Co. .. 36 7 | Sprague. 
Wilmington, Del. Wilmington City Ry. Co. 6} 13 | Sprague. 
Windsor, Ont. ..; Windsor Elec. St. Ry. Co. 15 2 Van Depoele. 
Constructing or Under Contract. 
s3ly¢ 
Location. Operating Company. | 32) 38 System. 
Ags 
Alliance, Ohio ..| — —_ — | 2| 3 |Thomson-Houston 
Asheville, N.C. ..| Asheville Street Railway! 3) 4 | Sprague. 
Attleboro, Mass. ..| Attleboro, N. Attleboro, 
Wrentham St. Ry.Co.,| 6 | — _ — 
Bangor, Me... ..| Bangor St. Railway Co.... 5 | 4 /Thomson-Houston 
Boston, Mass. ..| West End Street Ry. Co., 
City Line, Boylston and : 
Beacon Streets _.. ..| — | — | Bentley-Knight. 
Boston, Mass. ..| West End Street Ry. Co.. , 
arvard Sq. Branch . 14 | 20 |Thomson-Houston 
Buffalo, N.Y. _..| Citizens’ Electric Ry. Co. _-_ — 
Chattanooga, Ten.| Chat. Elec. St. Ry. Co. ... 5 | 6 | Sprague. 
Cincinnati, O. ..| Cinc. &Inclined PlaneRy.| 63) 20 | Sprague. 
Cleve O. ..| Brooklyn St. Ry. Co. ..| 10 | 10 |Thomson-Houston 
Danville, Va...) Danville Street ©. Co. ..| 2] 4 |Thomson-Houston 
Des Moines, Iowa | Des Moin. B’d G’g Ry. Co.| 74) 8 |Thomson-Houston 
Elsinore, Cal. ..| Elsinore Lake Shore Elec.| 
Erie, P Ba City Pas R.R. Co. | 83] 20 | Sprague. _ 

whe. Pe, os 100 e City Pass. R.R. Co. | 84) 20 e. 
Flushing, N.Y. ..| Flushing and College Pt. ” 

Street R.R. .. .. ..) 1) — mo — 
Hudson, N.Y. ..| Hudson Street Ry. Co. ..| 2°5| 3 |Thomson-Houston 
Lakeside, Ohio .. - — — | 3|— -- _— 
Lincoln, Neb. ..| Lincoln Cable Ry. Co. ..; 5 | 10 - - 
Louisville, ay. ..| Central Pass. R.R. Co. ..| -— | 10 /Thomson-Houston 
Manchester, Va. ..| Rich d& Man. Ry. Co.) 34; 10 | Sprague. 
Minneapolis, Minn} Minneapolis St. Ry. Co...| 694; 8 | Sprague. 
Newton, Mass. ..| Newton Street Ry. Co...) € | — —_ — 
New York, N.Y...| North&East River Ry.Co.| 3 | 20 | Bentley-Knight. 
North Adams, Mas.| Hoosac Valley Street Ry.| 5 | 6 |Thomson-Houston 
Ontario, Cal. ..| Ontario and San Antonio} 

Heights Ry. Co. .. ..| 8| 4] Daft. 
Ottawa, IIL... .. _-_ —- — | 6] 8 |Thomson-Houston 
Philadelphia, Pa. | Lehigh Avenue Ry. Co...) 6 | — _- — 
Port Chester, N.Y.| Pt. Chester & Rye Beach! 

Street Railway Co. ../ 3/| 5 | Daft. 
Richmond, Va. ..| Richmond City Ry. Co...| 74) 50 | Sprague. 
SC Joop, Mo: ..| Woatt Park Railway Go. | 5|10 | Sprague. 

Josep! oO. ..| Wya ‘ar’ way Co. | Sprague. 

St. Louis, Mo. ..| Lindell Railway Co. ..,;—| 1 — 
Sacramento, Cal. | Sac. Elec. Ry. Co., The 

| Central St. Ry. Co. ../ 13 | — - + 
Sault Ste. Marie,) 

Mich... . ..| SaultSte. MarieSt.Ry.Co.) 2 | — | Fisher. 
Sandusky, Ohio ..| Sandusky Street Ry. Co.| 4] 6 | Sprague. 
Scranton, Pa. ..| The People’s Street Ry...| 10 | 20 | Sprague. 

Seattle, Wash. Ter.| Seattle Electric Ry. ..) 5 | 5 |/Thomson-Houston 
8th St. Paul, Minn! 8. St. P. Rapid Transit Co.; 8 | 10 | Daft. 
Springfield, Mo. ..| - —- = | 2|—| Fisher. 
Steubenville, Ohio; Steubenville Elec. Ry. Co.) 24) 10 - - 
Sunbury, Pa. ..| Sunbury and Northum- 
| berland Street Ry. Co. | 3 | — | Sprague. 

Tacoma, Wash.Ter.| Tacoma Street Railway.. 5 Sprague. 

‘opeka, Kan. ..! - - — 14 | 30 |Thomson-Houston 
Worcester, Mass. Worcester & Shrewsbury | 2°7 | — | Daft. 








—The Electrical Engineer, New York. 3 








Wuat is the real reason for the proposal to construct 
more docks for London? The Imperial Docks of London Bill, which 
Ey me ae acompany, share capital £750,000, to construct exten- 
sive docks at West Ham, has three memorials against it, complain- 
ing of the Bill’s non-compliance with standing orders. They 
are by the London dock companies, The matter is to be heard 
on the 22nd inst, : 
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AUSTRALIAN NOTES. 
(From a correspondent. ) 


THE extension of time allowed over the one month as advertised 
in the call for tenders for leasing the Sydney tramways to a private 
company, having expired, an animated discussion took place in the 
House of Assembly on the question, forming the most important 
debate during the session, and terminating in an all-night sitting. 
The disclosures made reveal some of the most scandalous pi - 
ings that a Government could attempt. In the first instance, a 
hurried notice was given that tenders would be accepted for the 
leasing of the entire tramways, complete, to a ee syndicate, 
for a term of forty-five years, but worded in such a vague manner 
that no one could have attempted to tender without being 
acquainted with the Government policy as regards having a mono- 
poly. Although this transaction affected plant and stock costing 
£1,000,000, and working a traffic the largest of its kind in the 
world, only one month was allowed to lodge tenders. This 
action has been severely condemned throughout the Colony, 
and has only one interpretation to it, that being by wor! ing 
into the hands of some Colonial syndicate fully acquain 
with the details before being publicly offered, and the time 
being restricted, so as to prevent any English or American 
syndicates from legitimate competition. If the charges can be sub- 

tantiated that bers have made before the House, a more 
audacious case of bribery and corruption is un leled. During 
the discussion on the mway Bill, Mr. Haynes, member for 
Mudgee, stated that a gentleman interested in one of the syndi- 
cates had stopped him one day, and said if he would assist in get- 
ting the measure passed, and their syndicate obtained the lease, 
he—Mr. Haynes—would be given £1000 and 1500 paid-up shares. 
This gentleman referred to was called before the House to answer 
the charge made against him, when he gave it an absolute denial. 
This question has now been made the subject of a Royal Commis- 
sion of Inquiry to report upon the charges of attempted bribery 
and corruption, and other matters connected with the proposed 
leasing of the tramways. The Executive Council have appointed 
Mr. C. E. Pilcher, Q.C., Mr. A. Lamb, and Mr. E. W. Knox for 
that purpose. Other members of Parliament have pled 
themselves to give evidence at the proper time, to the effect that 
shares in some of the syndicates would be reserved for them. The 
Bill that the Premier brought in the House for leasing the tram- 
ways was, after the disclosures made, defeated by 2 tol. In 
consequence of this resolution tu return the tenders to the respec- 
tive tenderers, an examination of them being made only for the 
purpose of ascertaining whether the deposit slip of £50,000 had in 
each case accompanied the tender, which was found to be so, the 
tenders otherwise not being examined, the contractors being as 
follows:—Mr. John Woods, representing the oe Tramway 
and Omnibus Company; Mr. Cowlishaw, representing himself and 
party; and Mr. W. H. ey representing himself and party. 

Copious rains have fallen throughout the colony of New South 
Wales during the last week, accompanied by severe thunderstorms ; 
during one night the rain fallen in Sydney registering 2°93in.—on 
December 16th, 1888. 

The Atlas Engineering Company, Sydney, which recently 
accepted a portion of the Government order for the locomotives at 
£3000 each, has closed and paid off all hands, the Government 
having taken the order from it. 

The Jubilee Steamship Company has now ceased business, having 
given up the competition. This company was formed by the Sea- 
men’s Union in opposition to the New Zealand Steamship Com- 
pany, in consequence of the latter-named “yo yd not acceding to 
the men’s demands. It is reputed that £60,000 has been lost, more 
than half that amount failing on the original company. 











AMERICAN ENGINEERING NEWS. 





Oscillating marine engines.—The new steamer Connecticut, which 
is soon to be added to the list of five boats running on Long Island 
Sound, will have her paddles driven by a compound oscillating engine, 
instead of the usual type of vertical cylinder beam engines. The shaft 
has one crank, and the cylinders are placed at an angle on each 
side ; the high-pressure cylinder is 564in. diameter, and the low- 
pressure 104in.; the stroke is 1lft. Each _ has two piston- 
rods; the rods of the high-pressure cylinder are placed side by 
side, in a horizonal plane, and the journals are one on each side of 
the crank pin, against the crank arms; the rods of the low-pressure 
cylinder are placed one above the other, in a vertical plane, and 
connect with one bearing on the middle of the crank pin. The 
steam ports are of the gridiron type, those for the high-pressure 
cylinder measure 6in. by 4lin., and 84in. by 100in. for the low- 
pressure cylinders. The diameter of the steam trunnion is 24in., 
the steam pipe between the valve chests is 18in.; a 26in. steam 
jacketted pipe conducts the high-pressure exhaust to the low- 
pressure cylinder, and the final exhaust is 33in. diameter, passing 
through a grease extractor and a surface condenser. In starting 
two throttle valves are used ; a small one admits enough steam to 
start the engine slowly, and then the main throttle is opened. The 
link motion for controlling the valve can be operated by hand or 
steam. The shafts are 25in. diameter, and crank pin is 18in. 
diameter by 49in. long. Feathering wheels are . There are 
six boilers, 12ft. 6in. diameter, 20ft. l}in. long, carrying 1201Ib. 

ressure. The steamer is of wood, of the usual type: 358ft. 6in. 

ong, 87ft. wide over the guards, 48ft. 2in. width of hull, 17ft. 3in. 
depth of hold. The engines were designed by George B. Mallory, 
and were built by Cramp and Sons, of Philadelphia. 

The Pullman Palace Car Company has secured control of the 
Mann Boudoir Car Company and the Woodruff Sleeping Car 
Company, and has purchased all the equipment and plant. By 
this purchase the Pullman Company acquires the rights of nearly 
all its competitors, and extends its system into the South. The 
Union Palace Car Company was organised some months ago as a 
consolidation of the Mann and Woodruff Companies, which 
operated over the principal Southern systems of railways. The 
only competitors of the Pullman Company now are the Wagner 
Palace Car Company, which operates over the Vanderbilt system, 
and the Monarch Sleeping Car Company, which operates combined 
chair and sleeping cars in New England and Ohio. The Monarch 
cars have no upper berths, and are therefore especially luxurious 
and desirable, but of course the dead load per passenger is very 
great. Some of the railways build palace cars for their own lines ; 
the Boston and Albany has a number of five chair cars for its 
express service, and the Pennsylvania has also some cars of its own 
build. The finest dining cars the writer has ever seen was one 
built by the Michigan Central Road, and used on a part of the run 
of the special train from New York to Milwaukee for the conven- 
tion of the American Society of Civil Engineers last summer. 
The Atchison and Topeka and Santa Fé Railroad Company has 
revised the contract with the Pullman Car Company, and second- 
class sleeping cars are to be put on the transcontinental trains. 
The railroad company has paid the car company 3c. per mile, and 
has paid the cost of repairs. Now it has sold its half interest in 
the rolling stock to the Pullman Car Company for 650,000 dols., 
and the rate is established at 2c. per mile, the car company paying 
for repairs. 

Electric lighting for cars.—The lighting of cars by electricity on 
the storage battery system is in use on the express trains ofa 
number of the principal roads, including the Pennsylvania, the 
West Shore, and the Atchison, Topeka, and Santa Fé. The cells 
used are smaller and lighter than those for stationary work ; 
thirty-two such cells, with connections, &., as placed on a car, 
weigh about 1480 Ib., or less than 4 per cent. of the weight of the 
car. The batteries are placed in a transverse compartment slung 
to the longitudinal framing ; the batteries are brought and taken 
away on spring trucks, which run on the ground at the rail level. 
They are put in by hand. 


Street paving ifications. —Specifications for street improve- 
ment at ean oe provide that the streets shall be graded to 
12in. below the finished work and made parallel to the grade line, 
with a crown of l5in. rounding from gutter to centre. A 5-ton 
roller is to be used. On the surface is laid a bed of 2in. of sand, 
and upon that the pa’ t, which ists of red-heart Louisiana 
cypress blocks din. thick, 6in. long, and 6in. to 16in. wide, with 
lin. spaces made by wood strips between each course of blocks. 
The spaces are to be filled with fine screened gravel, laid with a 
composition of asphaltum and coal tar mixed, and applied hot in 
the proportion of one-fifth asphaltum and four-fifths coal tar, and 
not Jess than half a gallon to be used to the superficial yard. 
Clean, sharp sand and gravel is used to fill all interstices and cross 
seams. Curb walls are to be of the best Texas building brick, 
finished with the hardest brick on edge ; laid in mortar of lime and 
sand, with 1 lb. of fresh Rosendale cement to every 5 lb. of finished 
mortar. 

Railways of New York State. — The State Board of Railroad 
Commissioners has submitted its report for the year ending Sep- 
tember 30th, 1888. Gross earnings of all roads from operation, 
152,122,705-73 dols. ; operating expenses, 101,605 061-79 dols.; net 
earnings from operation, 50,517,643°94dols.; cost of roads and 
equipments, 1,208, 848,443 05 dols.; percentage of gross income, 
to cost, 4°65; percentage of net income to capital stock, 3:03; 
percentage of dividends declared to capital stock, 2°18; miles of 
road in the State, 7437°85—as against 7383°38 in 1887 ; tons of 
freight carried one mile, 12,731,459,729 ; average ——_ earnings 

r ton per mile, -797c.; average freight expenses, 52/c.; average 
freight profit, 270c.; passengers carried one mile—exclusive of 
elevated roads—2,199,061,958 ; average earnings per nger 
per mile, 2°30c.; average expenses per ed per mile, 1*57c.; 
avel rofit per passenger per mile, */3c. 

Lighting ie" Meee tunnel.—The Hoosac tunnel, in Massa- 
cbusetts, on the Fitchburg Railroad, the longest railroad tunnel in 
the United States, about four miles long, is now lighted by 
electricity, the work having been done by the Westinghouse Com- 

y. The work has been in progress for a year past, and great 
ifficulties were encountered from the smoke, gases, damp, and 
bad ventilation, there being only one shaft. There are 1] large 
incandescent lamps, placed at intervals of 40ft. on each side of the 
tunnel, the lamps being thus only 20ft. a The plant, at the 
west entrance, consists of two boilers of 125-horse power, an engine 
of 125-horse power, three No. 1 bey ya vig alternating current 
dynamos, each with a capacity of 650 lights of 16-candle power, 
and two Westinghouse direct current dynamos for exciting the 
larger ones. One dynamo is kept in reserve. 











THE LonpDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—At the monthly meeting of the above society, 
held on the 2nd inst., a lecture was delivered by Professor Kennedy 
on “The Strength of Iron and Steel.” He said the subject was 
one to which he had paid great attention for many years; he could 
therefore speak about it with ease and without a special prepara- 
tion. He said we find the strength of iron and steel in the testing 
machine, its behaviour under tension and compression. We had 
also to study it subjected to alternate pulling and pushing many 
times a minute, a very different thing to being steadily pushed and 
pulled. There is a question whether iron or steel does not alter its 
condition when left toitself, similarto a growing thing. The strength 
of a material may be described as the resistance which it offers to 
being distorted or broken. The first we call its “elastic strength” 
and the latter its ‘‘maximum strength.” Now elastic strength is 
defined as the resistance of a material tovisible distortion. There are 
some materials that have these two resistances nearly identical. 
Take a piece of cast iron and pull it in the testing machine, and we 
do not observe that it is stretched unless measured by a suitable 
apparatus ; but it suddenly snaps. In this case the elastic and 
maximum limit is nearly identical, but other materials, such as 
soft steel and ductile iron, become visibly lengthened. Take an 
ordinary test piece 10in. long and strain it up to fourteen tons per 
square inch, and very little change is observed ; but the next 
quarter of a ton may make a difference of jin. in its length. We 
bave reached its elastic limit, but we go on pulling and stretching 
till twenty or twenty-one tons is reached befure it breaks ; we have 
then to ask ourselves the question, how is this, which if I could 
answer, would make me very contented. The strength of a piece 
of material depends entirely on its cross section, no matter what 
shape, t.e., a round bar the same sectional area is exactly as strong 
as a square bar when under tension. But if we consider the same 
material from another point of view this no longer holds good—a 
piece of iron under compression, as in a strut depends very much 
cnitsshape. The resistance to shearing strain is only about four- 
fifths of its tensile strength. An interesting feature in this con- 
nection is that a rivet in single shear is not so strong as the same 
rivet in double shear, that is, through three plates instead of two ; 
the rivet, of course, being sheared in two places instead of one. 
I made many tests to prove this, as I had some doubt about it. I 
have hitherto considered the subject from a testing machine point 
of view. I will now consider this material in actual work. In the 
piston-rod of a steam engine we have an example of continuous 

ushing and pulling very rapidly, often as many as 120,000 times a 
ay ; we ask what effect has this on the material. There have 
been a good many fights over this question—amicable fights—-and 
a great difference of opinion exists. Wihler, a German engineer, 
some years ago carried out some lengthy and elaborate experi- 
ments to test the question thoroughly. He found iron subjected 
to pulls continuously, could be broken at about two-thirds its 
nominal maximum strength; but the elastic strength was never 
reduced. A piece of iron having a nominal maximum strength of 
twenty tons could be broken at seventeen and sixteen tons ; but a 
a tested for three years could never be broken at fourteen tons. 
do not believe in tbe a theory that continuous strain or 
loads causes the material to crystallise. I believe that nothing 
whatever happens to it, if it is not loaded beyond the elastic limit, 
and that vibration has no effect whatever upon the material. Crys- 
tallisation is simply the result of sudden fracture; I have many 
times experimented with broken rails and axles that have suddenly 
broken and shown a crystalline fracture, but could never obtain the 
same result from breaking the material steadily. To prove whatI 
say, I take a piece of good or bad boiler plate and punch holes 
across its section, and pull it apart in the testing machine; the first 

rt that gives way is the outer section, and the break shows a 

utiful aT fracture—the remainder generally snaps suddenly 
from overload, and a crystalline fracture is the result. I cannot 
understand how this could be if the whole bar were crystallised. 
A "eg deal has been said about the fatigue of metals, but I do not 
believe the iron used in any structure whatever will fatigue, 
unless loaded beyond the elastic limit. My friend Mr. Baker, the 
engineer of the Forth Bridge, tells me there never was an iron 
structure erected that was not overloaded in some of its parts, and 
I am bound to respect such an authority. I will say that 
if we punish our material by cold bending or straightening before 
putting it into our structure, and thus weaken it, any serious conse- 
quence is due not to the material but to our folly or ignorance. 
1 mentioned the fact that we believe iron to be com of small 
particles which are in constant motion, and the dislike of these 
particles to being displaced, and that it unde changes when 
at rest. I have in my laboratcry many examples of this pheno- 
menon. I have pieces that have been tested to 15 tons, which, 
after resting a day, would yield at from 3 to 5 tons; but aftera 
month it was quite at ease at 5 tons, and at six months it would 
take 15 tons, and at the end of two years it would actually take 
16 or 17 tons to cause permanent set, or stronger than tt was 
originally. One begins to think that this apparently inert material 
a consciousness of which we are not aware. Professor 





eoavty invited the members to University College to witness 
some of these experiments, which was unanimously accepted. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent, ) 


TRADE this week is steady, but without excitement. There is a 
tendency in some directions, even as was last week apparent, to 
limit buying a little in conseyuence of the stiffness of selling rates ; 
but the works have plenty to do, and are likely to keep busy all 
the quarter. The satisfactory character of the Board of Trade 
returns for last month has had an excellent effect. Ironmasters 
believe that the oenets trade, having started the year so well, will 
continue to show development. 

Ironmasters report that one of the most satisfactory features of 
trade at the moment is that they are now fairly completing many 
of the old contracts which they had upon their books, taken at late 
minimum rates, and are now getting to work upon more recent 
orders booked at better prices. Hence the present situation is 
more calculated to induce contentment than for the past few 
months, 

Whether the present quarter will see any further marked advance 
in selling prices, or whether such event may be looked for early 
next quarter, is just now engaging the attention of some members 
of the trade. ey maintain that such advance is not unlikely, 
on the ground that labour will continue to become dearer. Already 
some of the colliery owners report that the colliers are showing 
some restlessness, and if this should take actual form in a epecitic 
demand for a rise, prices of coal and iron will have certainly to go 
up further, 

Happily, as regards the ironworkers, the trade is relieved from 
any apprehensions of this sort until next midsummer certain by 
the provisions of Sir Thomas Martineau’s recent award, which 
makes present wages compulsory until that date. Sir Thomas's 
award being now in operation, puddlers are working at the 
advanced rate of 7s. 6d. per ton. It is not a good trade symptow, 
however, that the ironworkers are expressing vehement disapproval 
of Sir Thomas Martineau’s recent wages award. At a recent 
meeting at Walsall it was decided to call upon the arbitrator to ths 
Wages Board to explain his reason for fixing the wages for six 
months certain ; and the mover of the resolution remarked that 
it was time that the men should fight the masters, They were 
entitled to 9s, per ton, and yet the arbitrator had raised the price 
only 3d. per ton, making it 7s. 6d. 

On ’Change to-day—Thursday—in Birmingham and yesterday in 
Wolverhampton sheets again headed the market as regards the 
extent of business done. The way in which the demand for this 
description of iron keeps up is most gratifying. Prices are fully 
maintained at £7 to 47 2s. 6d. for 20g.; £7 10s. to £7 15s. for 
24 & 3 and £8 10s. to £8 12s. 6d. for 26 g. 

he demand for galvanised sheets is fairly maintained. The 
current prices of galvanised tinned corrugated sheets, ox made by 
Morewood and Heathfield, of the St. George’s Works, Darlaston, 
are :— Moonlight Crown brand, 18 to 20 b.g., £12; 22to 24b¢., 
£12 10s.; 26b.g., £14; 28b.g., £15; 29 b.g., £17 10s.; and 30 b.y., 
£19. Winged Stag brand, 18 to 20 b.g., £12 10s.; 22 to 24 b.y., 
£13; 26 b.g., £14 10s; 28 b.g., £15 108; 29 bg., £18; and 
30 b.g., £19 10s. Galvanised tinned flat sheets are :—Heathtield’s 
Crown, close annealed, 72 by 30 by 20 b.g., £12 15s,; 24 b.g., £13; 
26 b.g., £14 10s.; 28 b.g. £15 10s.; St. George’s Crown, cold 
rolled and close annealed, 72 by 30 by 20 b.g., £14 5s.; 24 b.g., 
£14 15s,; 26 b.g., £15 15s.; 28 b.g., £17 15s. Winged Stag ditto, 
ditto, 72 by 30 by 20 b.g., £17 10e.; 24 b.g., £18; 26 b.g., £20; 
and 28 b.g., £21. 

The medium and common bar makers continue to ask improved 
prices, but these are not always easy to command, If the demand 
were larger makers would stand a better chance. As it is the mills 
are not fully engaged. Earl Dudley’s quotations are without 
change on the basis of £8 2s. 6d. for common sorts, while other 
best makers quote £7 to £7 10s. It is somewhat remarkable, but 
it is none the less a fact, that the marked bar firms who still quote 
£7 for bars instead of £7 10s. are no better employed than the 
bulk of the trade, who quote the full price. Merchant bars are 
£5 12s. 6d. to £6, and common £5 10s. per ton. 

Hoops keep in good demand, and the association advance of 5s. 
per ton is sustained. To-day—Thursday—makers were almost 
universally quoting £6 5s, Gas tube strip is quiet at £5 15s. per 
ton. 

Some consumers of imported steel blooms and billets complain 
that they are unable to get sufficient supplies, so active ure tiie 
steel works in producing for purchasers nearer home. Prices of 
Bessemer blooms and billets this week are quoted £4 15s. to £5 per 
ton, and Siemens £5 2s. 6d. Prices of steel plating bars for edge 
tool purposes imported from South Wales and Sheffield vary for 
Siemens-Martin qualities from a minimum of £6 17s. 6d up to 
about £7 2s, 6d. and £7 5s. Bessemer ditto are an average of 
£5 15s, to £6 while cast crucible steel from Sheffield for steel faciny 
purposes is 28s. percwt. Toolmakers are using increased quantitics 
of Siemens metal, since they find that with such material and a cast 
steel face a much better tool is produced than when made out of 
solid Bessemer steel. 

Steel strip of local manufacture for hinge and nail and similar 
pu is quoted this week £7 per ton for Bessemer sorts and 
£7 5s. for Siemens sorts at works, while Bessemer steel hoops for 
home consumption and for cotton and wool baling are £6 lis, 
per ton. 

The basic steel manufacture of South Staffordshire is participatirg 
very fully in the general improvement of trade. The Staffordshire 
Steel and Ingot Iron Company, which already produces about twice 
the out-turn of a year ago, is now arranging for a further extension 
of production. e softer quality of steel is ——— in excellent 
request, and the company has orders in hand that will provide 
employment for some months forward. More than one order for 
which early delivery was specified has had to be declined. 

The demand for pigs is fully as good this week as last, while the 
market is strengthened in an important degree by the continued 
advance in Cleveland. The fluctuations of Scotland and Cleveland 
have a good deal of effect here, as influencing buyers’ views of the 
outlook, and a revived Scotch or Cleveland market is always 
welcomed. Prices are buoyant at 43s. to 43s. 6d., Derbyshires ; 45s. 
to 45s, 6d., Lincolns; and 42s, to 42s. 6d., Northamptons, Thorn- 
cliffe pigs are firm at 50s, Earl Granville’s North Staffordshire pigs 
are fully sold at 45s., and none are now offering. Hematites are 
55s. for forge sorts. Native pigs are 55s. hot blast all-mines, and 
35s. to 36s. common, 

Stocks of pig iron in the South Staffordshire and East Worcester- 
shire districts have been considerably reduced during the past 
twelve months. Earl Dudley’s stocks, having, it is estimated, 
declined from some 10,000 to about 3000 tons, although for some time 
one or two of his furnaces were blown out. The increased use of 
ees mine, instead of all mine pigs, by the marked bar makers, has 
or some time past given the fall to the part mine producers ; 
indeed there are now only about half-a-dozen furnaces making all 
mine pigs. 

The engineering firms in the district around Birmingham are 
mostly well engaged at date, and some of them are very busy. In 
the latter category must be placed Messrs. Tangye, of the Corn- 
wall Works, whose immense establishment is on full time. Buenos 
Ayres is yielding good orders to Messrs, James Watt and Co., late 
the world-renowned firm of Boulton and Watt, of the Soho 
Foundry and Soho Mint, Smethwick ; and of Leadenhall-street, 
E.C.; who are just now busy upon pumping engines for the 
municipality. Considerable activity is apparent at the Phoenix 
“es and oe Works, . meine indents i 

e railway carriage and wagon-building firms keep very active 
at date on orders, both for complete carriages and wagons and for 
underframes and the ironwork portions of ies. The sources of 
trade are, as usual, mainly railway lines in India, the Colonies, and 
abroad. These markets continue to afford plenty of work, the 
several large establishments of this nature around Birmingham 
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nearly ali running full time, and some being very busy with night 
and day staffs. South America is just now an especially ¢' 
market, whilst India is scarcely less so. Among other firms who 
are particularly well engaged are the well-known Birmingham 
Railway Carriage and Wagon Company, of Smethwick. 

The mechanical engineers of Birmingham are provided with 
some good foreign orders at date—Indian, South American, and 
Australian. The current home demand is principally in connection 
with the local hardware manufactures, The edye-tool and imple- 
ment makers are well employed. For the former South Africa 
continues to be an exceilent market. The grinding mill manufac- 
turers are well occupied on both home and export account. In the 
constructive engineering branch several good contracts for bridge 
and gasometer work have lately been placed. The makers of 
engineering and other fittings continue to complain of the inflation 
still prevalent in the metal market, The ammunition makers are 
moderately active upon shells for quick-firing ordnance for the 
Government. 

The hand-made rivet trade is fairly active, and the operatives 
have given notice for a return to the 4s. list. 

The Board of Trade returns for January show an increase in our 
total exports of no less than 10°2 per cent. In iron and steel the 
figures show satisfactory increases, alike in quantities and values, 
under every head but that of railway iron. In machinery and mill 
work the improvement amounts to £276,090, or, say, 33 per cent. 
The exports of railway trucks are an increase upon the month of 
5d per cent., and those of small-arms an increase of no less than 
824 per cent. Hardware and cutlery there is an expansion of 
22} per cent. The attached figures show the exports in the metal- 
lurgical branches of trade carried on in the Birmingham district: — 


Month of January. 
1888, 1 





88, 889, 
Tron, £ £ 
Pig and puddled .. 112,041 153,690 
Bar, angle, &c. .. .. 132,683 135,925 
Railroad ee 60) ee 666 490,489 876,275 
ee eee 55,195 63,882 
Telegraphic wire .. 41,231 113,230 
Cast and wrought 384.730 898,969 
Heops, sheets, &c. -- 273.575 $27,541 
mes. a ak 23,244 
Steel—unwrought 18,210 106,842 
Tin-plates .. .. 390,134 .. 519,667 
Tin, unwrought .. 60,614. 39,075 


The Holdford Mills, Birmingham, formerly in the possession of 
the National Arms and Ammunition Company, are now being 
rapidly re-arranged to fit them for the production of the Gatling 
machine gun for all the markets of the Eastern hemisphere. Some 
£15.000 is being spent in the reorganisation of the works and the 
substitution of modern American machine tools for obsolete 

tterns. The establishment, when fully organised, will employ 
¥000 persons, and will —s 1000 machine guns yearly, and 
3,000,000 cartridges weekly. At present 130 persons are at work. 
Hitherto the manufacture of the Gatling guns in Europe has been 
carried on for the American company by Armstrong. 

The Birmingham Trades Council has this week approached the 
borough members upon the subject of Government orders for 
swords and sword-bayonets being placed in Germany or with the 
English branches of German firms. The council contends that there 
are in Birmingham at the present moment machinery and plant at 
work, or adaptable, to turn out about 3000 swords and bayonet- 
swords a week, and that skilled workmen in sufficient numbers are 
ttill available. The allegation that there is a secret process in the 
finishing which German workmen only can do is denied. The case- 
hardening referred to, it is stated, is a Birmingham process which 
has been adopted in Solingen. To these statements, the Trades 
Council adds the accusation that German arms are passed by 
Government departments which would be refused if they were of 
English manufacture. 

The Compressed Air Power Company, Garrison-lane, Birming- 
ham, is progressing with the work of laying mains in the manufactur- 
ing districts of the city. Some four miles have thus far been laid, 
and about half a dozen manufacturers have adopted the compressed 
air in preference to steam for working their machinery. The 
company is also increasing the plant at the works, 

It is understood that steps are to be taken to form a limited 
liability company for the development of the salt beds at Stafford, 
discovered in the course of the Corporation’s recent water-boring 
operations, 

The question of employers’ liability in its relation to railway 
servants was discussed at a meeting of engine drivers, guards, and 
others, held at Wolverhampton, on Sunday last. Mr. M. Reynolds, 
who presided, said that the Employers’ Liability Bill was 
intended to bring about the filling up of death traps on railways 
and the removal of signal wires from such positions along the 
ground that they could pitch a man in the dark under a moving 
wagon. There were men, however, who were ready to contract 
out of the Act. That meant that they did not care for the death- 
traps and the above-ground signal wires, Other speakers con- 
demned contracting out of the Act, the allowance of appeal, the 
restrictions upon giving notice, and the limitations of recoverable 
damages to £2350, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester,—A decidedly stronger tone has come over the iron 
market during the past week, a combination of circumstances 
having apparently contributed to this result. In the first place, 
as I have pointed out in previous reports, makers are mostly so 
fully sold that they are in a position to hold firmly to their prices ; 
in addition, there is a steadily growing tendency all through the 
country in the direction of increased cost of production, which not 
only renders the maintenance of present prices imperative, but in 
all probability may force on a further upward move, This con- 
tingency seems now to be fully recognised by consumers, who 
recently were only showing any willingness to place out orders 
where they could come across cheap lots of iron, which sellers were 
prepared to place on the market at under makers’ prices. During 
the past week there has been more disposition on the part of 
buyers to give out orders at current rates, whilst on the part of 
makers there has been a further stiffening up in prices, and in 
many instances advances of 6d. to 1s. per ton on the rates which 
were taken last week have been quoted. The further advance of 
colliers’ wages in other districts, which must, of course, react upon 
the price of fuel, and the gradual stiffening in the price of coke, 
with increasing difficulty in obtaining supplies, form necessarily a 
serious e] t in tion with the cost of producing pig iron, 
and this influence must of necessity extend to the manufacture of 
finished iron and the various branches of industry which are large 
iron consumers. 

There was a generally animated tone all through the Manchester 
iron market on Tuesday, and there was a full attendance, with a 
fairly active business doing. In pig iron there has been a consider- 
able weight of buying going on during the week, and for both 
district and outside brands makers in most cases were holding out 
for higher prices, For Lincolnshire iron, in which considerable 
sales had been made at about the minimum prices quoted last week, 
be cnancon had generally stiffened up to 41s, 6d. and 42s. 6d., less 24, 
delivered here, an advance of quite 6d. per ton upon the rates 
which some makers were previously willing to accept. For some 
of the Derbyshire brands, makers were asking an advance of 1s. 
per ton, good foundry qualities being quoted at about 46s., less 24, 
delivered ; but this figure is quite out of the market, and one or 
two brands are still obtainable at 1s. to 1s. 6d. less. The leading 
Derbyshire makers, however, seem quite independent of this 
market, as they have no difficulty in selling freely for 
the Staffordshire district at their full rates. Lancashire pig 
iron was without quotable change, but local makers are very 
firm at their full list rates of 41s, 6d. to 42s, 6d., less 24, for forge 








and foundry delivered equal to Manchester, and are doing a 
moderate business at these figures. Middlesbrough iron offering 
here was not obtainable within 6d. per ton of the prices which 
were being readily taken last week, 43s. 4d., net cash, being the 
minimum quotation for good foundry qualities delivered equal to 
Manchester, with some brands quoted at 43s. 10d., net cash, this 
upward move being attributable in some measure to the present 
difficulties with the coke makers in the above district. For Scotch 
iron prices were also decidedly stiffer, one or two brands being 
quoted at 1s. per ton above last week's rates. 

Hematites, although not in much actual demand here, have 
participated in the general bo move, and good No. 3 foundry 
qualities, delivered in the Manchester district, can scarcely be 
quoted at under 55s., less 24. 

There have been moderate inquiries for steel boiler plates, and 
local houses are steady in holding out for £8 7s. 6d. as the 
minimum quoted rate for good ordinary qualities, delivered in this 
neighbourhood, this figure also remaining the firm quotation of 
Scotch makers offering here, but some of the Yorkshire plates can 
still be got at as low as £8 per ton, delivered. 

A steadily increasing demand is generally reported for all 
descriptions of manufactured iron, and prices are unquestionably 
hardening. Local makers have now ceased to ag £5 10s, for 
bars, and are not only firmly holding to £5 12s. 6d., but are con- 
templating a further upward move to £5 15s. per ton, whilst much 
the same may be said with regard to hoops, in which the tendency 
is to make £6 the general quoted rate. Some local sheets might 
still be got at £7 5s. per ton, but £7 7s. 6d. is more nearly the 
average price, with Staffordshire qualities quoted at £7 10s. to 
£7 12s. 6d., delivered in the Manchester district. 

Reports as to the condition of the engineering trades both from 
the employers and sources representing the men continue satisfac- 
tory. Activity is fully maintained throughout all the leading 
branches of industry, and the volume of trade coming forward 
generally continues on the increase. There is also a steady im- 
provement in prices, engineers generally being now in the position 
to decline work unless it can be obtained on more r ative 


the demand for steel shipbuilding material has resulted in a further 
advance in prices, Plates are now quoted at £7 7s. 6d. per ton, and 
angles at £6 15s., and makers are altogether unable to keep pace 
with the requirements of users. It is obvious that the steel trade 
generally will be very brisk throughout the year, and this will 
necessitate a large and steady trade in pig iron. Shipbuilders and 
engineers are in receipt of numerous inquiries, and within a few 
days it is expected large orders which have been all but definitely 
arranged will be placed in the district. Engineers are also busier, 
particularly in the marine department, where still greater activity 
may soon be expected. Iron ore finds a brisk and steady market, 
at Jate prices. Coal and coke are steady, and prices are likely to 
stiffen. The consumption is increasing. In the bulk petroleum 
trade a steady business is doing. A cargo of 3680 tons was dis- 
charged at Barrow last week, and further large consignments have 
been arranged for. It is found that not only does this trade find 
increased traffic for the railway, but also helps materially to 
brisken up the shipping trade. Cargoes of empty oil casks are 
brought into the port by small coasting steamers, which return 
after one or two tides with the same casks filled with oil. The 
Mayor of Barrow, Alderman Park, has received a reply from Sir 
John Brown and Co., of Sheffield, that the newspaper report of 
the projected removal of the works of that firm from Sheffield to 
Workington was entirely incorrect and without foundation. They 
have never contemplated any such step. The Furness Railway 
Company has declared a dividend of 3 per cent. on the working 
of the past half-year, against 24 per cent. for the corresponding 
period of last year. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
It was stated in the Times last week that the long-continued 
experiments which had been conducted on board the Nettle, at 
Portsmouth, with the view of determining the respective merits of 





terms than have been possible recently, and in many departments 
establishments are so fully employed on orders in hand for some 
time to come, that new work is difficult to place for anything 
like early delivery. The labour prospects in the various indus- 
tries, as set forth in the monthly reports issued by the 
workmen’s trade union organisations, are also very encouraging. 
The Amalgamated Society of Engineers reports a continued steady 
improvement going on in trade, and a further decrease in the 
number of unemployed members on the books, there being now 
barely 2} per cent. out of the total membership in receipt of out- 
of-work support. The returns from the various industrial centres, 
and catia from the shipbuidling districts, are also satisfactory ; 
here and there, in some branches, isolated cases of decreasing 
activity are reported, but taking the condition of the trade all 
through, it is returned as generally good. The report for the past 
month issued by the Steam Engine Makers’ Society presents much 
the same results. The returns as to trade, particularly in the 
stationary engine building and millwright departments, are very 
encouraging, and leading firms all through Lancashire, and in fact 
in practically every other important district, continuing well sup- 
plied with work. An increased demand for skilled workmen is 
reported in the Government dockyards, and the returns from the 
shipbuilding centres are satisfactory, the activity which has 
hitherto been chiefly marked in the North of England being now 
extended to the shipbuilding yards on the Mersey. Locomotive 
builders are reported to be better off, and toolmakers generally 
fairly busy. he returns as to employment also show a 
further decrease in the number of out-of-work members, 
there being now not more than 1 per cent. of the total 
membership in receipt of out-of-employment benefit, this 
being the lowest record for the last six years. The report of the 
Iron Moulders’ Society also shows a substantial decrease in the 
number of unemployed members, which now stands at about 34 per 
cent. of the total membership, whilst out of returns from 115 dis- 
tricts, trade is reported as bac, or declining only, in twelve cases, 
and in all the others as good. 

The usual monthly meeting of the members of the Manchester 
Geological Society was held on Tuesday afternoon, the chair—in 
the absence of the president, Mr. John Knowles—being occupied 
by Mr. Joseph Dickinson, H.M. Chief Inspector of Mines, the past 
president. An interesting paper was read by Mr. Thomas Oldham, 
on ‘‘ The Cause of Earthquakes, of the Dislocation and Overlapping 
of Strata, and of similar Phenomena,” in the course of which the 
author laid down the doctrine that the centrifugal force of the 
earth led to these results. The remainder of the meeting was 
devoted to the consideration of the geological formation of a part 
of Oxford-street, Manchester, in which a large boulder was found 
some time back. 

By means of specially designed machinery, invented by M. Louis 
Arbey, of Paris, wood can now be used for a variety of purposes 
to which its application would have hitherto seemed scarcely 
= This machinery, briefly described, consists of an oscil- 
ating bed carrying the block of wood to be operated beneath two 
knives, one having a smooth blade, and the other cut into teeth, 
and by its use very thin shavings are produced, which may be 
made of any desired breadth, and to a fineness so narrow as to 
resemble hemp. The coarser varieties of ‘‘wood wool,” as this 
product is termed, are intended to replace hay and straw in the 
packing of goods, the intermediate kinds for the most part to be 
used as stuffing for furniture, and the finer sorts for use instead of 
lint, and also for various other hygienic purposes. Among other 
uses to which it has been put are the making of beds in hospitals, 
where it acted very satisfactorily, for bedding horses and dogs, 
and for packing various goods, more especially pottery, in which a 
great deal of considerable loss by breakage has been done away 
with by its use. Although well-known on the Continent, where it 
rapidly came into favour for an almost infinite variety of uses, 
wood wool has only recently been introduced to this country, 
works having been started at Bolton for its manufacture. So far, 
the new product has given every satisfaction wherever it has heen 
tried, and it is not unlikely that, as its merits become more 
widely known, a considerable number of persons will be employed 
in connection with its manufacture. 

The colder weather of the past week has brought forward an 
increased demand for house fire coal, and supplies, although plen- 
tiful, are moving off moderately well. Steam and forge coals are 
in fair request. There is a good trade doing for shipment, and a 
brisk demand is maintained for all classes of engine fuel, although 
there is no actual scarcity of supplies. Prices are steady on the 
basis of about 10s. per ton for best coals at the pit mouth, 8s. 6d. 
for seconds, 6s. 6d. to 6s, 9d. common house fire coals, 5s. to 5s. 3d. 
burgy, 4s. to 4s. 3d. best slack, and 3s. 6d. common sorts, with 
steam coal for shipment fetching about 8s. to 8s. 3d. per ton, 
delivered at the ports on the Mersey. 

Barrow.—There is still further improvement to note in the 
hematite pig iron trade this week. e demand has improved 
from all sources, and makers have in hand a large inquiry from 
both home and foreign users, who have already shown that their 
wants during the year will be exceedingly large. Prices which last 
week were quoted at 45s. 6d. for parcels of mixed numbers of 
Bessemer iron, have advanced to 46s, per ton net, f.o.b., and 
hematite warrants have also advanced to about 45s, 3d., net at a 
month. There is not, however, so much doing in warrants, 
because holders in view of better prices are firmer, and are 
thus helping makers to maintain the advance already noted. 
Stocks of warrants are not increasing, but business in ordinary 
sales as between makers and users is increasing, and stocks 
are being reduced. The make is fuller than it has been, and 
in all probability a further increase of production will be 
necessitated with the opening of the spring season. In the steel 
trade a very active business is doing all round. The advance in 
the price of rails last week has been fully maintained, and £4 5s. 
per ton is still the quotation for heavy sections, The increase in 





pound armour and solid steel armour as a protection for battle 
ships, had just been brought toa close. Two compound plates, 
it was added, had been sent in for competition, and that the number 
of steel plates amounted to eight, ‘‘from as many makers, being 
two less than was anticipated.” Ten-inch plates were attacked by 
steel and Palliser projectiles at a range of 30ft., and only two of 
the solid steel armour plates underwent the crucial ordeal with 
satisfactory results, superiority remaining with the steel-faced 
armour now adopted in the Navy. This announcement appearing 
at the present juncture, when the Admiralty have a scheme cut and 
dry for largely augmenting the fleet, naturally excited hopes of 
armour-plate orders being speedily placed with the two Sheffield 
firms who make their productions an important speciality of their 
business. The circumstances, however, are scarcely so definite 
and hopeful as at first appeared. No official or authoritative 
report has as yet been issued, and it is scarcely probable that any 
such report will be made public. It is the custom of the depart- 
ment, it seems, to send to each maker an account of the behaviour 
of his particular plate, and no comparative statement is given. 
The facts, too, are scarcely as represented. Only six plates of solid 
steel were sent, five of them from the following Sheffield com- 
paties :—Jobn Brown and Co., Atlas Steel and Ironworks ; Charles 
Cammell and Co., Cyclops Steel and Ironworks ; Vickers, Sons, and 
Co., River Don Works ; Thomas Firth and Sons, Norfolk Works ; 
and W. Jessop and Sons, Brightside Works. The other steel 
se was sent by John Spencer and Sons, Newburn Stee] Works, 

Newcastle-on-Tyne. I am informed that the two solid steel plates 
which gave satisfactory results were equal, if not superior, to one 
of the compound plates, and the best steel plate and the best com- 
pound plate, in the opinion of several who witnessed the experi- 
ments, were about on an equality. Messrs. Vickers, Sons, and Co. 
have been asked by the authorities to state the conditions on 
which they will supply plates of solid steel. It would appear, 
therefore, as if the Government had not quite decided to adhere 
solely to compound armour, though the makers claim that in all 
competitive tests which have yet taken place it has proved the 
most effective in its defensive qualities. 

A statement has gone the round of the press that Messrs. John 
Brown and Co. were Seon a the acquisition of the West 
Cumberland Iron and Steel Works at Workington. I have the 
best possible authority—that of the firm itself—for stating that 
they have no such intention. Messrs. Charles Cammell and Co, 
have found their bold policy of transferring the export steel rail 
trade to the coast a successful venture; but when rails fell below 
the paying point, Messrs. Brown ceased to compete for profitless 
work, contining their attention to sections for special purposes, in 
the production of which they have a high reputation. 

A significant proof of the results of the trade revival is furnished 
by the half-yearly report of the Midland Railway Company. For 
the six months ending December 31st last, traffics have increased 
by the enormous amount of £196,996, of which no less than 
£118,683 comes from merchandise, and £42,414 from minerals. 
The directors state that the increased receipts during the past half 
year correspond with improved trade throughout the country; and 
they add, that there are satisfactory indications that the improve 
ment is continuing. So far as Sheffield is concerned—and the whole 
district on our borders—this statement is absolutely true. Though 
manufacturers complain of small profits, they are doing an immense 
volume of work, and a narrow profit on a large turnover is gene- 
rally considered better—or, at least, not worse than—a large profit 
on a small business, 

During the first month of the year, iron and steel have been 
exported to the value of £2,156,679, against £1,993,333 and 
£1,710,463 for the corresponding months of 1888 and 1887. In 
railway material there is a falling off, the value being £876,275 
last January, compared with £490,439 for January of 1888. The 
markets exhibiting the heaviest decreases are Japan, the United 
States, British East Indies, and British North America. The in- 
creasing markets were Australasia, the Argentine Republic, Egypt, 
Chili, and Brazil. Unwrought steel was exported last month to 
the value of £106,842, against £108,210 in January of 1888 All 
the markets showed a slight decrease except Germany and Holland. 
Hardware and cutlery were sent to foreign and colonial markets to 
the value of £289,142, against £235,576 for January of 1888. The 
United States is once more an increasing market, having risen from 
£25,111 to £40,673. Increases are also shown by Russia, Sweden 
and Norway, Holland, Belgium, France, Spain and Canaries, 
Foreign West Indies, Argentine Republic, British Possessions in 
South Africa, East Indies, and Australasia, Very trifling decreases 
were exhibited by Germany, Chili, and Brazil. 

The Denaby Main Colliery Company is stated to have com- 
pleted negotiations to work a portion of the Spotborough Estate, 
near to the Conisborough Station. 

During January last 146,048 tons of coal were taken from York- 
shire collieries to Hull, against 125,552 tons for the corresponding 
month of 1888, Denaby Main again leads off with 13,616 tons, 
Manvers Main is second with 9408 tons, Carlton Main third with 
7184 tons, and Shireoaks fourth with 6240 tons. The weight 
exported from Hull was 82,206 tons against 47,746 tons for January 
of 1888. A noteworthy feature is the resumption of trade with 
the Black Sea, where it was freely stated there would be no more 
English coal required, owing to the development of South Russian 
—— and the increasing use of petroleum from the Caspian 

istricts, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A BRISK business has been done in Cleveland pig iron during the 
last few days, and the prospects of producers are brighter than 
they have been for many months past. At the market held at 
Middlesbrough on Tuesday last there was a large attendance, 
several buyers being present from other districts, A further 
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advance took place in the price of iron of all kinds. There are now 
more buyers than sellers in respect of the home trade, and from 
abroad the anxiety to purchase for spring delivery is very keen. 
For this month’s delivery merchants ask 33s. 6d. to 33s. 9d. per 
ton for G.M.B. Last week the best price obtainable was 34s. tha. 
Although several lots have recently changed hands at 33s. 6d., it 
is not an easy matter to purchase large quantities at that figure. 
For delivery to June 30th, 35s. is freely given. Most makers, 
however, are not eager to sell, and are to a great extent keeping 
out of the market. 

There is now a good demand for warrants, and the price is daily 
advancing. At the beginning of last week they could be bought 
for 34s. per ton, but by Tuesday last their value had risen to 35s. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store increased 505 tons last week, the quantity held on the 11th 
inst. being 247,347 tons. At Glasgow they held on the same date 
no less than 1,034,487 tons, representing an increase of 195 tons 
during the week. 

A brisk trade is still in progress in finished iron, and it is not 
unlikely that prices will further advance in view of the concessions 
which have been made to the operatives, and the fact that 
materials are rising in value daily. For the present, however, 
makers quote as follows, viz.:—Ship plates, £5 10s. per ton; boiler 
plates, £6 10s.; common bars, £5 5s.; best bars, £5 15s.; and ship 
angles, £5 2s. 6d., all free on trucks at makers’ works, less 24 per 
cent. discount. There isa somewhat improved demand for steel 
rails, and pricesare firmer. Heavy sections are quoted at £4 2s. 6d., 
ship plates at £6 15s., and angles at £6 5s. per ton, terms and con- 
ditions as before. 

The proposed International Railmakers’ Syndicate seems still to 
waver in the balance, and whether or not it will come to maturity 
is doubtful. It is said that one large firm refuses to join unless it 
is guaranteed a certain weight of orders per month to keep it in 


The hematite market is exhibiting signs of improvement in all 
its departments. Ore is somewhat dearer to purchase within the 
last few days, and ore freights from Bilbao to the Clyde have been 
gradually advancing. Scotch ironmasters have been increasing the 
number of furnaces making hematite pigs. This week, too, there 
has been a better demand in the market for Cumberland hematite 
pigs, the prices of which bave been advanced. 

The activity that has characterised tho steel trade for a long 
time shows no abatement. For basic steel the makers report that 
there is a gratifying amount of new work coming forward, and 
Siemens steel makers are still as busy as possible with shipbuilding 
and other contracts. There is a fair demand for sailing tonnage in 
the market at present, and it is hoped that additional orders will 
soon be placed with the Clyde shipbuilders. 

In the malleable iron trade all the works are fully employed. 
Orders for both home and foreign consumption are reported to be 
coming freely to hand. Makers still quote the highest prices, 
although some merchants state that they are able to purchase at 
rather less money. 

There is a considerable number of orders for bridge work in the 
market, but none of them are of very large proportions, This 
department is, however, fairly busy. In the marine aad general 
engineering trades a great amount of work is being carried through. 
Boiler-makers are likewise doing extremely well. 

Existing contracts for cast iron pipes are being fast worked off, 
in a number of instances, without the prospect of anything of very 
great importance to take their places. e order for the new 
Falkirk Water Works has been placed with a Glasgow firm, which 
has undertaken the whole of the work in connection with the con- 
tract fora sum of £48,000, the engineer of the works being Mr. 
Copeland, C.E., Glasgow. 

The coal trade has been in a somewhat backward condition in 
consequence of the extremely stormy weather having interrupted 





full operation. This condition cannot, of course, be t 

the syndicate refuses to supply to railway companies, except at 
what they deem remunerative prices, they run the risk of the rail- 
way companies withholding their orders, or perhaps—which would be 
a serious matter for them—of their setting up works to make rails for 
themselves. In either case, a deficiency of orders would ensue, and 
the = stoppage of the syndicated works is a contingency 
which must be faced. Although the railmakers form together an 
exceedingly powerful and influential body, they are not anything 
like so powerful as would be a combination to break them down on 
the part of the leading railway companies of the country. In 
seeking a renewal of the syndicate, the railmakers are there- 
fore entering upon a very dangerous enterprise. Indeed, it is 
extremely doubtful if any of them see the full extent of the 
risk they are incurring. Let us suppose the directorates of 
the leading railway companies came to a secret or open 
understanding to defeat any new syndicate which migbt 
be established. They would begin by withholding all orders 
except for such small quantities as might be absolutely necessary 
for current repairs. After a time, when the syndicated makers 
were getting tired of the slackness and of the loss it would be 
certain to involve, the railway companies would attempt to buy up 
two or three of the best situated concerns. It might be very well 
for these concerns, but the position of all the rest after such pur- 
chase would be worse than at first. Or if it were found impossible 
to buy up any of the syndicated works, the railway companies 
might put down two or three large and first-rate mills in the best 
situations, to remain a perpetual thorn in the sides of railmakers 
generally, and a monument of their folly in attempting to coerce 
bodies more powerful than themselves. 

The strike of the operatives employed in the Tees-side shipyards 
has at length terminated, after lasting for a period of three weeks. 
It will be remembered that the Tees-side and Hartlepool men 
refused to accept the settlement arrived at on the Tyne and Wear, 
which was, that an advance of 5 per cent. should be given on the 
1st February, and another 5 per cent. on the Ist July. Instead of 
this they demanded an unconditional 74 per cent., and struck 
work to enforce their wishes. The employersafter a time offered to 
concede the 74 per cent. advance demanded, provided no further 
alteration were made before the 30th November next. This the 
men declined to agree to, but did not object to make the period 
which was to elapse before any disturbance of rates to terminate 
on the 30th September. On the 5th inst. a conference took place 
at Stockton between representatives of the two sides. This resulted 
in a compromise, whereby the difference was split, and the dis- 
puted period was arranged to terminate on the 31st October. In 
accordance with this settlement work was generally resumed on 
the 6th inst. The three weeks’ idleness has, of course, entailed 
considerable loss both to employers and employed, and many 
others indirectly connected with them. It is much to be regretted 
that now, when, after so many years of depression, poverty, and 
wretchedness, trade has again revived, and profits and good wages 
are to be earned, there should be so much time and money wilfully 
wasted in petty strikes. 

The difficulty which has arisen as to the coaling arrangements of 
the new protected cruisers Bellona and Barham is causing consider- 
able discussion among naval architects in the North. It will be 
remembered that the first-mentioned vessel is being built on the 
Tyne by Messrs. Hawthorn, Leslie, and Co., and the latter at 
Portsmouth. The vessels are expected to realise the high speed of 
nineteen and a-balf knots per hour, which means that almost the 
entire interior space will be given up to machinery and coa! stores. 
Each ship will have a steel deck for protective purposes, and a helt 
at water-line. Elsewhere they will have to depend on the stock of 
coal in the bunkers, which will no doubt be subdivided into as many 
compartments as possible. The great difficulty seems to be to con- 
vey the coal from the various bunkers all over the ship to the stoke- 
~~ & with sufficient rapidity to keep up the steam for such a speed 
as that named. It would be easy if holes were admissible in the 
steel deck, and if the coal distribution could be carried on there. 
But obviously there are objections to such a course. The difficulty 
a under consideration, and no doubt will be surmounted in 

ue time. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

THERE has been more animation in the Glasgow warrant market 
this week than fora considerable time past. The favourable Board 
of Trade returns produced a good effect, and in the early part of 
the week bookers had large buying orders to execute both for 
ordinary and hematite pig iron, and this produced a sharp 
upward movement in prices. There have since been fluctuations 
in the market, but the feeling still continues stronger than 
before, with more appearance of activity. In consequence of the 
unfavourable weather at sea, and also partly owing to a strike of 
seamen at’'the West-coast ports, the shipment of pigs in the past 
week have been unusually small, amounting to only 4118 tons as 
compared with 6564 in the corresponding week of last year. They 
included 330 tons to the United States, 170 to South America, 495 
to Australia, 300 to Italy, 200 to Holland, 100 to China, 2233 tons 
coastwise. There is no change in the amount of the production, 
except that less ordinary and more hematite pigs are being made. 
and the placing of iron in the public stores has almost ceased, at 
least for the present. 

There has been an improved demand for makers’ iron, and the 
prices have been advanced all round. The current quotations are 
as follows:—Gartsherrie, f.o.b. at Glasgow, No. 1, 49s.; No. 3, 
47s.; Coltness, No. 1, 51s,; Langloan, 50s. 6d. and 47s. 6d.; 
Summerlee, 51s. and 47s. 6d.; Calder, 50s, 6d. and 45s. 6d.; 
Carnbroe, 44s, and 42s. 6d.; Clyde, 46s. 9d. and 44s, 9d.; Monk- 
land, 43s. 3d. and 42s. 3d.; Govan, at Broomielaw, 42s. 6d. and 
41s. 6d.; Shotts, at Leith, 50s. and 47s, 6d.; Carron, at Grange- 





mouth, 50s. 6d. and 45s. 6d.; Glengarnock, at Ardrossan, 48s, 
= ha 3d.; Eglinton, 42s, 3d. and 41s, 3d.; Dalmellington, 44s. | 
an 


b in the shipping department. The seamen’s strike has also 
interfered with the shipments at some of the ports on the west 
coast. In the past week the total shipments of coals from Scotch 
ports amounted to 65,613 tons, as compared with 80,072 in the 
corresponding week of last year. The wages’ question in the coal 
trade os been settled for the present, the colliers generally having 
obtained an advance of wa 

The returns of sale prices of coal by the Lanarkshire coalowners 
have now been received for January, and the prices do not admit 
of a further advance of wages to the colliers at present. A small 
increase will, however, be given to the above-ground workers at 
the collieries whose wages had not formerly been advanced. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE same gratifying condition of the coal trade continues, 
although, on account of storms and holidays, there has not been so 
large anexport. This applies to all the ports, Cardiff in particular. 
The severity of the gales has lessened tonnage very considerably. 
Prices are perceptibly hardening. On Saturday last quotations for 
steam coal ran from 13s, 9d. to 14s., but on Wednesday there was 
a general tendency to quote 14s.; and for exceptional quantities, 
or delivery, ‘‘ upwards.” 

A coalowner remarked this week that the men were fighting 
against themselves by persisting with their holiday. ‘‘ Quotations 
are high,” he said, ‘‘but there is little eoal sold at the higher 
figures, for the reason that we have not enough coal to sell!” 

Second-class steam coals are selling for 13s.; Monmouthshire, 
12s, to 12s. 3d.; small steam in some cases at 6s., but an ordinary 
figure of late has been 5s. 9d. 

House coal is at 12s. 6d. best quality; seconds, lls. 6d. Small 
“binding” sells freely for 8s. 3d. to 8s. 6d., and there is not 
enough to meet the demand. ‘ 

Patent fuel is in a brisk state, and is selling at 11s. 3d. upwards. 
Cokes too are eagerly inquired after, and prices are firm with an 
upward tendency. 

The attitude of the men continues threatening. The Ocean 
colliers have sent a “‘note” to the Ferndale associated and non- 
associated colliers urging them to move for an advance of wages. 
The Ocean men are asking for 10 per cent. advance, and they 
intimate that the Ferndale men should try for 124, which, they 
add, would bring them about on a par. 

This is not encouraging, and if persisted in threatens to qualify 
the present prosperity. In the iron and steel trades prospects are 
beginning to have a ‘‘spring” hopefulness, I hear that orders are 
coming in more freely from India, and that steel sleepers are 
coming into better demand, both for home and foreign, collieries, 
and ordinary railways. I have seen the following quotation for 
steel sleepers, which may be slightly modified :—41lb. weight, 
£4 4s, to £4 5s.; 741b., £4 to £4 1s.; heavy sleepers, 2001b., £5 ; 
7 sleepers, £10 per ton. The iron works generally are active, 
and advancing prices. Glasgow, Middlesbrough, and home pig are 
better signs. 

The break-up of old material continues, and one by one the old 
landmarks are disappearing. The steel works of the future will be 
in a narrower area, and there will be none of the wide-spreading 
branches such as characterised the past. In oreaking up old iron 
at Plymouth Works this week a fatal accident occurred from 
dynamite. The impression so far. is that, as the dynamite 
was being tempered with hot water, it must have been a 
case of ‘spontaneous combustion.” The report is that the 
sufferer had a quantity in his pocket, and was sitting near the fire, 
eating his dinner. 

There are rumours of great mov ts in tion with the 
new Dowlais Works, which must be left until more matured. The 
same applies to new colliery movements, which may, or not, result 
in changing ownerships, but negotiations are not complete enough 
for record. That colliers are becoming scarce is evidenced by 
local advertisements for colliers, and it is not at all improbable but 
that spring emigration will increase this. 

The weather has told badly on tin plate trade exports, and Jast 
week less than 18,000 boxes were sent off, while 34,800in round num- 
bers were brought into stock. Still, the trade is active and prospects 
good, if the workmen do not hamper matters. I cueationed’ test 
week that a large tin-plate works at Swansea had given notice to 
their men of a stoppage at the end of this month. This was brought 
about by the action of a branch of the workmen, who gave a pre- 
vious notice, the employers rejoinding by extending the notice to 
all. One good feature may be added to the incident. An im- 
portant section of the men have appealed to the ‘‘discontents” to 
withdraw their notice. Block tin has fallen £3 10s. during the 
week, and this has led to large purchases, Pig is up 1s. per ton, 
and tin-plate makers say they must have a higher price or give 
lower wages. Exchange prices, Tuesday, were: Cokes, 12s. 9d. to 
13s. ; Bessemer, same ; Siemens, to 13s. 9d.; blooms, £4 5s; tin- 
plate bars, £4 15s, 

The report of the new superintendent of Swansea harbour, Mr. 
Dixon, is to hand, and the whole is very gratifying. It has been 
‘the best year on record.” 

I must note that while the attitude taken by the Taff Vale in 
connection with the alliance of the Bute Dock is received on all 
sides locally with favour, opposite views are being taken in 
certain quarters in London, and such expressions as ‘‘ watering 
stock ” are used eg The effort to ‘‘ raise the whirlwind ” will, 
I wy eg be futile. e strongest opposition last year was within 
the Taff Vale directorate ; now the support is equally strong. 

Ynyscedwin tin-plate works were started this week amidst con- 
siderable rejoicing. 

Just as my dispatch was leaving, news arrived that the roof of 
the Bessemer house at Dowlais had fallen in, Up to the last 
moment no one is reported as missing, 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

THE iron markets have been unchanged through the week, 
animated and firm, with prices still tending upwards. In Silesia, 
for the moment, the pig iron market is, however, less satisfactory, 
but to compensate for this the rolling mills are extremely busy on 
orders to complete the filling up of stocks of merchants and dealers 
in the larger towns ; also there is a good deal doing for export. 
This business may therefore be said to be extremely satisfactory 
and remunerative. The Austrian market has been completely dis- 
organised through the sad catastrophe which has happened in that 
country. The iron market was completely upset, and this lasted 
during the whole week—the only place—certainly the only capital 
where loyal feeling would for so long banish money grabbing ; but 
as the works are all pretty full of orders for the near future 
the favourable look-out for the iron market till the spring is assured 

The condition of the Belgian iron market continues firm. As 
formerly noted, rolling mill products, with the exception of girders, 
have been raised all round Of. p.t. It appears the competition 
from the Nord Department in girders is so severe that the Belgian 
works have not dared to raise the prices of these. Pig iron is be- 
coming scarce, and is not to be bought anywhere under 47f. p.t., 
which causes it also to be very firm in price. Prices for bars are 
125f. f.o.b, Antwerp; girders 117°50f.; plates, for inland or abroad, 
155f.; and fine sheets, 185f.; and in steel, 175f. p.t. e works of 
Acoz intend blowing in a new furnace next month, and also to set 
a new train to work rolling girders, 

The French iron market is decidedly weaker, and, strange to 
remark, at the present moment merchant bars are to be bought for 
less money than girders; for whilst these are quoted 145f., merchant 
bars can be had at 140f., and even less. 

In Rheinland-Westpbalia, although sea freights for ore have 
become weaker, and imports again remunerative, the mines of the 
Siegerland and Nassau keep in full output, while the business is 
extremely brisk and the prices can be maintained as noted last 
week. Also the Lorraine ores keep firm, and a lively and remune- 
rative business is being done in these as well, without alteration in 
price, they ranging from M. 2°60 to 3°16 p.t. at mines, The crude 
iron business is brisk in all sorts at firm prices. In spiegel- 
eisen very satisfactory business is being done by full demand, and 
buyers are very desirous of placing orders for the second quarter, 
which has made prices extremely firm, and sent them up since our 
last quotation to M. 62 p.t. for the 10 to 12 p.c. grade, at the 
same time that nearly the whole stock of this sort has been cleared 
out, Forge pig is also in full demand, the enhanced price of the 
convention of M. 54 p.t. is being paid without reserve, and in the 
Siegerland best qualities are not to be had under M., 52°50 to 53 
p.t. In foundry pig the demand keeps steady and the price also, 
which is maintained at M. 61 for No.1. Basic pig continues in 
brisk demand, and indicates a rising tendency, its present price 
being M. 46 p.t. Also Bessemer is a trifle dearer than formerly, 
ae in general it is still neglected. Luxembourg forge is 
noted M. 35 p.t. 

The manufactured iron branch seems to be developing more satis- 
factorily since the opening of the year, and inland orders are coming 
in satisfactory quantities to the works. At the same time it cannot 
be said that the business is very profitable one for the moment, in- 
asmuch as the prices of pig iron and coal] have been advanced much 
too rapidly for the wrought trade to follow, and this state of things 
will have to continue until a change of price in the latter takes place 
next quarter. The girder business has already begun satisfactorily, 
and in spite of a rise of M. 3 p.t., the spring orders are beginning to 
be booked freely. The improvement in hoops continues; plates are 
still in brisk demand at the enhanced prices, which are being paid 
without murmuring ; also in sheets the business has improved a 
little, and if the works are not fully employed, still they are 
busier than they were. It is said the syndicate contemplates 
raising the price another M. 5 p.t., 10 has also been proposed, but 
this would be folly. This is rather risky, as the business can 
hardly be said to have got well on to its running legs yet. In wire 
rods the business has been brisker of late ; now the sudden rise of 
M. 10 in prices has been accepted, there are no reports to date by 
which to form a judgment. 

The constructive workshops are all busy, and still abundance 
of orders are being booked, and when the amount of money 
is considered, the State is prepared to lay out on the 
building of new, and stocking the older railways, it isno wonder 
when these branches are looked on most hopefully for the future. 
It is true that at a late tendering for railway stock the Belgian 
works made the lowest offers, bnt it is not likely that they will 
have the orders awarded to them, so no harm was done to prices 
here. The following are the present list prices p.t. at works :— 
Good merchant bar, M. 128 to 130°50; angle iron, 138 ; girders, 
123 to 125 ; hoops, 125 to 127°50 ; Bessemer and basic bars, M. 140; 
boiler plates, 175 ; tank ditto, 155 ; thin sheets, 155; steel plates 
cost about M. 170; iron wire rods, 121 to 123 ; in steel, 116 to 118; 
steel rails, 120 to 130; steel sleepers, 120 to 128 ; complete wheels 
and axles, 315 to 320 ; axles, 225 to 240; steel tires, 200 to 235; 
light steel rails 110 to 115. 

In order to satisfy the everlasting craving of the colliery pro- 
prietors in Westphalia for a reduction of freight on coal from that 
district to the North seaports, the Minister has declared in the 
Chambers, that without further reference to the other administra- 
tions he will reduce the freight from Westphalia to Hamburg by 
M. 5 per ten-ton truck of coal for lots of not less than fifty tons at 
one sending from each colliery ; the reduction to begin on October 
Ist of the present year. Bremen and the other stations participate 
in the benefit. With this reduction it is hoped to combat English 
competition. We shall see in due course, 

At the present moment the newly-converted protectionists in 
Sweden are running wild. Not contented with laying a duty on 
commercial travellers of 100 crowns—£5 10s.—for the first three 
months and £2 5s. for each following month he does business in 
the country, besides mulcting him in severe costs and fines if he 
should not rigidly conform to all the regulations, it is proposed to 
lay an export duty on iron ores of from 70 to 100 oeres per 100 ko., 
according to contents in iron; and another party in the State 
wishes to hinder the export of finished Swedish iron, and put 1 oere 
export duty on each box of patent lucifer matches, 

rupp is laying down at Essen a new steel plant and mill for 
making and rolling armour plates, the machinery for which has 
already been ordered. 








AN IpLE Loca Inquiry.—Amongst the recent Local Govern- 
ment inquiries have been several of a rather interesting if not 
amusing character. Some of these have been conducted by Mr. 
8. H. Terry, one of the Local Government Board Inspectors, and 
among them is one into the sanitary state of Idle. hether this 
name originally had any reference to the insanitary condition of 
the place, or to the character of its early rulers, and was retained 
as equally suitable to the present time, does not appear, but the 
evidence given in Mr. Terry’s inquiry did not show any sufficient 
reason for altering the name on these grounds. Typhoid has been 
among the most frequent visitors to this growing town, but some 
of the Idle Local Board—whose presence at the council table does 
so much credit to the electors of the place, and shows how com- 
pletely even the least learned men may satisfactorily b 
obstructionists in the interests of those who benefit by a high 
death-rate—have objected to all proposals for sanitary improve- 
ment. Even at Idle, however, some people are unable to 
drink their own sewage with impunity, and hence the inquiry into 
these new-fangled notions about sanitary necessities, Another 
inquiry was held at Baildon, but although contending interests of 
near townships have their interesting side, this inquiry, unlike 
that at Idle, was not at all rich in evidence of the utter incom- 
petence and harmfulness of many of those elected to guide the 
affairs of towns, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Jan. 30th, 1889, 

THe American metal market is in a sl “" 
condition, The demand for co ee is triflin 
and the companies report the sales for the week 
to be less than 100,000 tons. The tin market is 
declining under small sales, The lead market is 
more active, and prices ure 3°80c. Spelter is 
stronger, but sales are not heavy. The anthracite 
coal trade is very dull, Production at mines has 
been restricted one-third. The i iron trade is slu; 
gish, and the tendency in price is still y radon. § 
Steel rails are quoted to- — at 28 dols, at mill, 
and the week’s b d at about 
28,000 tons. Estimates os the probable con- 
struction this year at about 5000 miles, though 
this is not er as anything more than a 

uess. There is an abundance of money in bank- 
ing centres for all sound enterprises, The 
smaller industries are buying very little. The 
labour organisations are now preparing for a con- 
corted movement next year to reduce the hours 
of labour from ten to eight. Employers are 
taking note of this movement, and will be largely 
guided in their business operations next year by 
the probability of its success. The Senate has 
passed the Tariff Bill—32 to 30—but it has been 
pocketted in the House, where it will probably 
remain. 

The general business of the country has begun 
to improve slightly, amounting, so far as Clearing- 
house returns go to show, to about 16 per cent. at 
the same time last year. Building operations 
will also be entered on a large scale in most of the 
larger cities. The outlay for new buildings last 
year in twenty-six cities amounted to 212,000,000 
dols. A better feeling prevails in trade and 
manufacturing circles just now over the prospects 
of an expending demand in all branches of trade. 
The strongest feature is the moderate stocks. 
Mills and factories are working chiefly on orders, 
Hence there is no accumulation to enable con- 
sumers to crowd down prices. The mining opera- 
tions along the Rocky Mountain range are in- 
creasing, and the manufacturers of mining ma- 
chinery have about three months orders on hand. 

ry | deal of railroad building is in progress in 

ae section of the country, and population is 

— westward as fast as the sale 8 are com- 
le 

A new bridge is to be built across the Ni 
Falls, and another across the Ohio River at East 
Liverpool. Most of the railroad companies will 
be in the market for material, and especially for 
bridge iron to span small streams. The manufac- 
turers of shapes are in receipt of inquiries for a 
good deal of material. The Pennsylania Railroad 
Company is about ordering 2000 additional freight 
cars for its lines west of Pittsburgh. The Anniston 
Rolling Company has orders on hand for 6000 
cars, The Minnesota Car Company is erecting 
an extensive car works at Duluth. A new loco- 
motive works is to be erected at Bordentown, 
New Jersey, which will cover four acres. The 
electric light companies are equally crowded with 
work, The Le Lehigh Valley Railroad Company 
has made a proposition to the municipal autho- 
rities of New Port News to furnish 50,000,000 
gallons of water per day at a cost of 39 dols. per 
million gallons, for the sum of 6,000,000 dols. 
Several irrigating companies have been organised 
during the past three months to water the arid 
regions of the West, and some large orders will 
likely be received for machinery and supplies to 
facilitate these operations. ere will be an 
extensive demand for boilers, engines, tools, 
machinery, and small implements generally. The 
railroad builders are not satisfied with the 
see indications, but there are reasons for 

elieving that construction will not fall behind 
last year’s limit. 











NEW OOMPANIES. 


bo following companies have just been regis- 
tered :— 


Economic Gas and Coke Company, Limited. 


This company was registered on the 4th inst., 
with a capital of £300,000, in £1 shares, to acquire 
certain patents relating to the manufacture of 
gas and coke, specified in an agreement of 15th 
January entered into with F. Josiah Jones, The 
subscribers are :— 

Shares. 
F. J. Vinall, 79, Camden-road, wine merchant .. 
Cc. Be 22, Malvern- road, Hornsey, shorthand 


J. “Andrew, 15, “Marriott-road, N. , secretary “to” a 


1 

1 

° ° 1 

J. |. Walker, Chingford, merchant. .. | ° 1 
Shrewsbury, 

1 

1 

1 


28, Carlton-road, ‘iw 
“mechanical engineer 
Walker, 5, Abercorn- place, 'N. W., ‘electrical 
E. ee 67, Chancery: ‘Jane, manager . 
Registered without special articles, 





Northwich Salt Company, Limited. 

This company was registered on the 5th inst., 
with a capital of £100,000, in £5 shares, to acquire 
27 acres of freehold land ‘adjacent to the Lostock 
Gralam, Chester, with the salt deposits and other 
minerals underlying, upon terms of an agreement 
with C, E. Brown. The subscribers are:— 


Shares. 
E. T. Jones, 552, Mile End-road, cler 1 
J. T. Watson, 28, Leadenhall- street, a ealiewis 1 
F. ae , Sunbury, merchant .. 1 
G. Wilkinson, 61, Charlotte-street, merchant 3 
E. H. Baines, Brighton, architect am 1 
J. Potter, 75, Paragon- -buildings, Walworth, ‘ 


clerk 
i. Hindle, 48, ” Richford- street, Hammersmith 

secretary of acompany .. .. 

The number of directors is not Pa ' ran than 
three, nor more than seven; qualification, £500 
in shares or stock; the subscribers are to appoint 
the first. The directors are to appoint their own 
remuneration, but which is not to exceed £400 
per annum. 


Tidy Chemical Company, Limited. 

This company was re one on the’ 5th inst., 
with a capital of £30, in £1 shares, to trade 
as drysalters and merchants. An agreement of 
22nd ult. between Messrs, Daniel Houldsworth, 








J. W. Houldsworth, R. M. Houldsworth, and 
A. E, Houldsworth, of the first part, and Wm. 
Lummis of the second part, will be adopted. 
The subscribers are :— 


8) 

D. Houldsworth, Ainsdale, Lancaster, manufac- 
turing chemist . “e-) we 
J. Wz. Houldsworth, York, 
R. M. Houldsworth, Liversedge, York, « commer: 


" Heckmondwike, 
manufacturing chem: 
cial traveller 

York, 


A. E. Houldsworth, “Heckmondwike, 


chemist . 
D. Scott, Halifax, York, “merchant - - 
J. H. Warrington, Leeds, York, book-kee| 
C. Estcourt, Manchester, analytical chem t 

The number of directors is not to be less than 
two, nor more than four; qualification, 250 shares ; 
remuneration, £1 1s, each for every meetin; 
attended, to be doubled as soon as £30, 000 
capital is "employed in the company’s operations, 
and in addition an annual sum equal to 24 per 
cent, on the net profits whenever 74 per cent. is 
paid, and 5 per cent. when 10 per cent. or upwards 
is paid on the ovtinesy shan shares, 


Milford-on-Sea (Hants) Pie Pier Company, Limited. 
This company was re; red on the 5th inst., 
with a capital of £15, in £5 shares, to eroct 
and maintain a pier ’at Milford- on-Sea, in the 
parish of Hordle, Hants. The subscribers are :— 

Shares. 


W. Cornwallis a. M.P., heen ngaie de 
*8. Elgar, C.E., ° és 
J. Lewis, Fear he m, alae és 
H. Daniell, Lymington, banker Tia he * ate 
“Ww. Coxwell, Lymington, solicitor.. .. .. .. 
*T. Rushley, Clevedon, Lymington, surveyor 
W. E. Haw ‘ins, Lymington, w olesale grocer .. 

The number of directors is not to be less than 
three, nor more than seven, and the first are the 
subscribers denoted by an asterisk ; qualification, 
£50 in shares or stock. The company in general 
meeting will determine remuneration. 


et 





1 
1 
1 
1 
1 
1 
1 


Artistic Lime Light Advertising Company, 

imited. 

This company was registered on the 6th inst., 
with a capital of £2000, in £1 shares, to carry on 
the business of advertising agents and general 
—— and generally of pictorial, artistic, and 

ime-light advertising agents, contractors, sta- 
tioners, and newsagents. The first subscribers 
are :— 


H. Samuel, Church-street, E., clerk .. .. 
B. Elzas, 74, Sutherland-avenue o 0 e 
a Greafow, 110, Jermyn-street,S.W. .. 
W. A. Elgood, 33, Brunswick- we Tis W.C.. 
E. * Bevignani, 41, Gower-street, W. 
B. Simmons, 27a, St. Mary-at- hill, 4 C., ‘tea mer- 


chant és 
F. W. Bridger, 107, Cloudesley-road, Islington de 1 
The regulations of Table A in the first schedule 
of the Companies Act, 1862, apply, with slight 
modifications, 
Capital and Industries Corporation, Limited. 


This company was registered on the 6th inst., 
with a ca ital of £20,000, divided into 20,000 
shares of £1 each, to carry on at home and abroad 
the business of promoters of industrial and other 
enterprises, and to form or promote companies to 

uire patents, concessions, &c. The first sub- 
scribers are :— 


eats 


ee 





Shares, 
J. H. Walker, Chingford, Essex, merchant... . 1 
C. P. Shrewsbury, = — road, London, 
N.W., mechanical e 1 
Ww. Walker, 5, angina, London, N. W., 
electrical engineer 1 
M. H. Walker, 5, Spring: gardens, Charing “cross, 
8.W., merchant . 1 
J. H. Brown, 67, Chancery- lane, London, W.c., 
secretary 1 
E, W. Walker, 67, Chancery- lane, London, W.c., ke 
manager 1 


F. J. Vinall, 79, Camden- road, London, NwW,, 
wine merchant se 


. Registered without cued outhden “ associa- 
ion. aint 
Chlorination Syndicate, Limited. 

This syndicate was registered on the 6th inst., 
with a capital of £30,000, in shares of £500, to 
acquire the rights of James Ballantyne Hannay, 
under a specification which was completed and 
accepted on August 23rd, 1887, relating to the 
invention of improvements i in obtaining gold from 
pope ma, A ores or other auriferous substances; 
and also his rights under an application for - 
visional jw peagrecn: filed January 16th, 1889, 
No. 841, for an invention of improved means of 
extracting precious metals from ores, The first 
subscribers are :— 

Shares. 
J. B. Hannay, Cove Castle, chemical engineer .. 
W. L. Greenfield, 8, Shedley-road, Forest Gate . 
E. J. Pape, 67, Great Clyde-street, Glasgow... 

. F. Moore, Hotel Metropole, w. 

The Hon. F. a. Curzon, Curzon House, Mayfair... 
Colonel G. W. A. FitzGeorge, 39, Rotary-gardens, 

South Kensington a 

C. H. Hilder, 32, Holborn- viaduct, engineer | ee 


Registered without special articles, 


Ketchau (Pahang) Corporation, Limited. 
This company was registered on the 6th inst. 
with a capital of £150,000, divided into 1 150,000 
shares of £1 each, to acquire, by | Government or 
other grant, any lands, concessions, leases, or 
mines, roads, railways, &c., which may be deemed 


Pat et tt et et 


necessary for the purpose ‘of the company. The 
first subscribers are :— 
H: FE 1s Swinton-street, A - 
versage, win ton-s rgyle- 
street, W.C., law hee. 1 
ba. F yen Moe 2, Clack-street, Stepney, E ts short- : 
n 
J. Abrahams, i ‘Is, Chantry- -road, Brixton, ‘s. W., : 
cler 
A. E. Bale, The “Avenue, Brixton, articled clerk 1 
C. F. Branton, 14, Hartham-road, Holloway, N., 
accountant . 1 
P. C. Hunt, 11, ‘Belsize “Park-gardens, South 
Hampstead, shorthand wri 1 
F, W. Leeks, 12, Margaretta- terrace, Chelsea, 8. W. 1 


There are not to be less than three nor more 
than nine directors; the first are to be appointed 
by the subscribers.’ The directors may appoint a 
local directorate to manage the affairs of the com- 
pany in Pahang. Directors’ qualification, 260 
shares; remuneration, a sum equal to £300 per 
annum for each director, and £100 additional for 
the chairman ; and for every 1 per cent. dividend 
distributed over 10 per cent. per annum £100 
additional to be divided amongst them, 





THE PATENT JOURNAL. 
Condensed from the wane of the Commissioners of 


Application for Letters Patent. 
*,* When patents have been “‘ communicated” the 
*name and — of the communicating party are 
printed in italics, an 


17,6144, Sepanatinc Metats from Ores, B. J. B. 
Mills.(T. A. Edison, United States.)—{Note.—This 
application pa tege~ fel been originally included in No. 
17,614, da’ December, 1888, takes, under 
Patents Rule 23, that date.) 

17,6148, Extractinc Gotp from its OnE, B. J. B. 
Mills.(7. A. Edison, United States.)—(Note.—This 
application havin; ~s been originally included in No. 
17,614, dated December, 1888, takes, under 
Patents Rule 23, that date.] 


4th February, 1889. 
1921. Automatic Foo Sionat, E. J. Smith, London. 


1922, Topacco Pips, J. Byfield, Birmingham. 
1923, BrusHes for Sweerina Fives, T. E. Boyce, 


mdon, 

1924, ApsusTABLE Friction Cone Pivot Hince, J. 
Anderson and J. Forsyth, Newcastle-on-Tyne. 

1925. Currina, &c., SOAP TABLETs, R. Ferry and M. W. 
Wile , Hartlepool. 

AILBOARDS of PHOTOGRAPHIC Cameras, H. Her- 
bert, London. 

— > apa Apparatus, F. C, Lynde, Man- 
c 

1008. Cinouta Kyittinc Macuines, W. I. James, 


1929. Cramps, B. Akroyd, Pie Bi 

1930. PeramBULATORS, R. Pi: irm’ 

1931, FituinG Tosacco Pips, J. Truscott, _—_— 

1932, Wire Maixs, J. A. Greenwood, Bradford. 

1933, Lupricators for ENGINE CyLINDeERs, J. Pickles, 
London. 

1934. Gas Taps, T. Higson, London. 

1985. Measurinc Liquips, W. Stuart and G. C. 

las, Dundee. 

1936, ComMBINED Liquip ConTAINeR and STorPer 
Brus, W. H. Swingler and F. H. Airey, Birmingham. 

1937. States for Bui.pine, W. Higgins, Dublin. 

= nine Dav for Usk of JouRNEYMAN SiaTeRs, W. 

iblin. 
as AppLyino Tips to BILLIARD Curs, W. Higgins, 


1940, Buixp Action, W. Guthrie, Gateshead-on-T. 

1941, Frre-REsistTInG Door, W. Longley, Bradfo 

1942. Promotine CrrcuLaTION of BREWERS’ Wort, G. 
G. Cave and J. H. Howell, Bristol. 

1943, MecuanicaL Penci1s, J. Darling, Glasgow. 

1944. Cuime Ciock Maxine, A. Ingram, London. 

1945. VenTitators for CHimneys, &c., A. Clifford, 


ne, 


‘ord. 

1946. Wepors and Sreps for Masts, F. J. Sinnette, 
Woolston. 

1947, Carryine Trays, J. Mathers, Dundee. 

1948. CommunicaTING Messacgs, W. Adams, Glasgow. 

1949. Postar Wrapper for Crrcutars, 8. Jones, 
Chippenham. 

1950. Wcouee Casks, J. H. Coulson and T. Walshaw, 
Newcastle-on-Tyne. 

1951. Extinction of Fire, J. C. Merryweather, 


ndon. 

1952. Pavine, J. C. Merryweather, London. 

1958. Packixe the Barrez of Steam Cocks, H. Clayton, 
Halifax. 

1954. CarTripcE Cases, W. E. Heath, London. 

1955. Burner for ConvERTING O11 into Gas, W. Wells, 


Leith. 

1956. Recuiation of Dynamos, J. H, Woodward and 
E. 8. G. , Manchester. 

1957. Gas Moors, D. B. Peebles, Glasgow. 

1958. Carp — for Rattway Wacons, D. Camp- 


1959, Vee Lapres’ Macintosh Cxioaks, J. 
Abrahams, London. 

1960. TENSION Putzeys, P. Bairstow, London. 

Mtandon Apparatus, R. H. Courtenay, 

1962. Nut Locks, N. B. Dennys, London. 

1963, | ean Srain CARPET Rops, T. Llewellyn, 
ndon. 

1964. Fotpinc Box, &c., F. W. Kitto, London. 

1965. — InDIA-RUBBER Hose, H. Pickup, 
mdon. 

1966, TrRaNsHIPPING CoaL, D. B. Morison, Hartlepool. 

1967. DouBLE-actinG SiipE Top Baa Lock, O. Seefels, 


mdon. 

1968. Topacco Pires, &c., F. Stanfield and J. Woollett, 
London. 

1969. RESERVOIR PEN-HOLDERS, E. T. Martin, London. 

1970. AgriaL Toys, F. O. Jerram and W. P. Thomp- 
son, Liverpoo 

1971. VeLocipepes, M. H. Spear, London. 

1972. Surcicat NEEDLE Ho.pers, W. P. Thompson.— 
(M. Weber, Switzerland.) 

os Hors Cottar, 8. Sondheim, T. Richardson, 

H. W. s, London. 

1974. Toy, R. Bruno, London. 

1975. ADVERTISING, A. J. Jacobs, London. 

1976. Supports for CANDLE SHADES, R. M. Stewart, 
London. 

boy a Sream and Gas, O. W. Ketchum, 

= — Recvuxator, N. Browne.—(J. 0. Bowhill, 

Nata 

1979. Purtrication of Frep-water, C. Bradbury.— 
(Messrs. Grimme, Natalis, and Co., Limited, Germany.) 

1980. Frames for WRITING SLATES or Sass, ’P. Bergna, 
London. 

1981. Fixsu Brusues, F. J. Bennett, London. 

1982. VeLocipeprs, T. Redman, London. 

ag Fnac to Viotins, &c., 8. T. Pope, 

Dy 

1984. InpicaTor for Usk on Rartways, C. C. Hearsey, 
London. 

1985. Inxstanps, E. T. Darke, London. 

1986. Rotiine MILs, J. Jardine and J. T. Brassington, 

1987, 
Gl Ww. 

1988. PREPARING ExpLostvE Compounns for Uss, A. V. 
Newton.—(A. Nobel, France.) 

1989, Pure Dovsie CHuiorives of ALumintum, H. Y. 
Castner, London, 

1990. Suirts, A. E. Lehman, London. 

1991. Spooxs or Bossrns, F. M. Marcy, London. 

1992. Cotourntnc Matters for Dyeinc, C. Dreyfus, 
London. 

1993. DRaw-BAR ATTACHMENTS for VEHICLES, J. Wester- 
way, London. 

1994, Wasuinc Bowts, J. Bevington, London. 

1995. Dressinc GRAIN and Seep, J. Hornsby and C. 
James, London. 

_, — for Looms, L. Boisseranc, 

1997. Hor Gas Enornes, E. Field, London. 

1998. Utinisine Heat from the Sun, E. omy and 8. 
Prince, London. 

1999. Expansion Enornes, H. A. Thorne, London. 

2000. FrrE ExtincuisHine Apruiances, W. H. Percival, 
London. 

2001. Dryinc CLoruess, &c., A. J. Barnes, London. 

2002. ComBustion of Furr, A. Don and J. Sands, 
London. 

2003. Steam Enaines and Motors, A. L. Shephard, 
London. 

2004. Recervina Payments, &., H. H. Lake.—(D. R. 
Johnston, Belgium.) 

2005. Governors for Enornes, H. H. Lake.—(0. Mad- 
sen, Denmark.) 

2006. Recetvinc Payments, &c., H. H. Laké.—(D. R. 
Johnston, Belgium.) 


5th February, 1889, 
2007. Bows for Viotins, W. T. Steadman, Bexley. 


iw. 
MPOUND Piates of Steex and Iron, J. Ward, 





2008. Stop VaLve Bunos, H. J. Allison.—(L. F. Smith 
United States.) 

2009, Iwpicator for Conpensers, 8. B. Storey, Leeds. 

ye  caamarenaeet Macuines, J. Harrison, Stam- 
ford. 

2011. Bep Pan, A. E. Whitlock and E. W. Stagg, 
Eastleigh. 

2012. ~aV Motions for Looms, J. Jucker, Man- 


ches 
2013. _—_— or Borinc Macuinery, A. SucpEn, 
Oldhhm. 


2014. SuppLyinc Sponces with Water, W. Vaughan, 
Birmingham. 

2015. LockiInG Device, B. Wesselmann, Manchester. 

2016. Apparatus for Firemen, E. H. Crosby, Lon- 
don. 

, 

ane. “Boor Uppers, J. Nutting, E. and H. Borton, 
Birmingham. 

2019. Orn Sc amre for Rattway CaRRIAGEs, J. H. Ross 
and E. E, Atkins, Birmingham. 

2020. CaTcHING Rabeits, on, M. A. Mooney, Bedford. 

2021. Exvastic CHAIN Luxx, E . Ongley, Manchester. 

2022. Spiper WHEEL, D. Lade, Patcham. 

2023. Sprouts, J. Johnson, London. 

2024, Batuine Apron, F. Crossley, Buxton. 

2025. Toy Guns, J. Haywood, Barnsley. 

2026. Ink Stabs, E. G. Soltmann, London. 

2027. Horse Coiiars, A. G. Wass, London. 

2028. SHapine TEXTILE MaTERIALs, A. G. Wass, Lon- 


“Hypraviic Time Fosz, W. R. Barlow, Wool- 


on. 
2029. ALPHABET TEACHER, T. Dunkley, London. 
2030. CLEANING Biocks, C. Baddeley and E. J. Cousens, 


mdon. 

2031. Metat AtLoys, 8. M. Godfrey and J. B. Allen, 
London. 

2032. PREVENTING BARNACLES ADHERING to Surps, E. 
H. Achnson, London. 

2033, SwitcH Ra1zs, T. G. +9 inte. 

.- Inpicator for Doors, F. Scattergood, Lon- 

on. 

2035. ConveYING CASH-CARRIERS to or from CasHIERS 
Drsks, Lake.{G. B. Kelley and W. A. Webber 
United States. ) 

2036, Forcina, &c., Air, &c., W. Sayer, London. 

2037. sepa Srzam BotLers with Water, G. G. 
Picking and W. Hopkins, London. 

2088. Device for ApveRTISING, T. Walton, London. 

2039. Winpow Fastener and Lock, F. G. Self, jun, 
Lewes. 

2040. VENTILATION of Hats, C. M. Hailes, London. 

2041. Boot-trees, J. Straker, London. 

2042. Knittine, P. M. Justice. (The Wilcomb Knitting 
Machine Company, United States.) 

2043. Permanent Way of Raitways, I. Hackett and 
W. 8. B. Kempe, London. 

2044. Type WriTeR and TeLecRAPH APPaARATus, C. H. 
W. Stielow, London. 

2045. Wacons, J. J. Black, London. 

2046. Rests for VIOLINS, i. H. Lake.—{J. Bokmann, 
United States.) 

2047. DentaL Braves, H. H. Lake.—(J. G. Ward, 
United States.) 

2048. Rartway Cuarrs, E. T. Periam, London. 

2049. CuTrine Stone, H. Young, London. 

2050. DRAWING-BOARD and ECHANICAL Ruter, C. 
Sperry, London. 

2051. Gas-BorNeRsS, L. and M. M. Lenzberg, London. 

2052. Matcu and other Boxes, F. W. Cannon, London. 

2058. THERMosTAT, F, W. Cannon, London. 

2054. ReGeNeRaTive Gas Lanterns, &c., G. Porter, 
London. 

2055. Dryixnc Hops, G. F. Redfern.—( Messrs. Wirth 
and Co., Germany.) 

2056. ELEctric Srop Vatves, R. Wellens, London. 

2057. BicycLe Hanpues, W. Blakely, London. 

2058. Foor Rests for Bicycies, &., W. Blakely, 
London. 

2059. PRESERVING the Dean, J. G. Meyers, London. 

2060. DyErne Yarns, T. Wolstenholme, London. 

2061. Hotprne Winpows, E. Edwards.—(F. Schmidt, 
Germany.) 

2062. Beartnc Cones for VeLocipepes, W. Jones, 

ndon. 

2063. PrevenTinc Horses from Fatuine, T. A. Le 
Mesurier, London. 

2064. Frre Kinpuer, O. Poth, Germany. 

Looms, R. Kirkman. —(J. Kiriman, United 
States.) 

2066. ELectropes for Seconpary Batrerizs, L. Paget, 

a 
Pen-nip Case, CLEANER, and Extractor, C. F. 
70 ituell, London, 

2068. Trkarixc Crupe Steet, H. M. Redemann and 
R. J. Tilford, London. 

2069, TREATING CRUDE STEEL, H. M. Redemann and 
R. J. ‘ord, London. 

a TreaTiInG Crupe Steet, H. M. Redemann and 

R. J. Tilford, London. 
2071. Evectric Systems, A. B. Lees London. 


2072. Manuractcurine Tusino, &c., E. C. Converse, 
London. 

2073. “In” and “Our” Inpicators for Orrices, E, T. 
Beard, London. 


2074. VALVE, 8. Wilkerson, London. 

ay Dinecr- ACTING HYDRAULIC Hoists, R. Wright, 

on 

2076. SIGNALLING on Surps or VeEssELs, J. Latham, 

sndon. 

WATERPROOFING and PRESERVING Fasrics, H. 
Fisher, London. 

2078. GRANULATING, &c., Exptosives, 0, Imray.—(F. 
C. Glaser, Germany. 

79. SEcoNDARY VOLTAIC Batteries, A. H. Norman, 
~ London. 

2080. ~ Sree H. H. Lake.—(Z. 7. Stanley, United 
States 

2081. Lock-nuts, A. J. Boult.—-(J. E. Burns, United 
States, 

2082. a Ca.u-Boxes, W. P. Thompson.—(4. 
Griffith, H. A. Burbank, and W. H. = Onitkd 
States.) 

2083. Door-cHeck, W. P. Thompson.—(—. Baudier, —. 
Debry, and —. Adnet, France 

2084. Straicnt Bar Kyittinc Frames, H. W. Plant, 
London. 

2085. CLEANING SeEDs and Berries, R. C. Thompson, 
London. 

2086. MANUFACTURE of Naits, Rivets, &c., W. S. 
Simpson, London. 

2087. Recutatinc Pressure in Steam Bor.ers, M. 
Finkelsztein, London. 

6th February, 1889. 

2088. SreREO and Execrro Buocks, H. Dalziel, 
London. 

2089, PERFORATED WiRE, R. Haswell, Hartlepool. 

2090. ConstrucTinc Bearincs for Macuinery, G. F. 
Serjent, Ne 

2091. Hose an 
Birmingham. 

2092. Foa SicnaL DeposiTinc MACHINERY, J. F. Jaques, 
Worcester. 

= Maxixo ComprRESsED Fuet, J. F. M. Pollock, 
Leeds 

2094. OpomeTers for VeLocipepes, &c., W. Lun¢c, 
Manchester. 

2095. Maxine Prns, H. W. Tonks, Birmingham. 

2096. Dist1LL1Inc Propucts from Woop, ac., R. F, 


2007. Maxine Sc Screws for Metal, J. McKay, Ashtor- 
on-Mersey. 

=. bt FOUNDING Macuines, F, H. Kiistermanr, 

anc 

2099. Lawn TENNIS Pores, A. W. and H. W. Brewtnall, 
Manchester. 

2100. Hor-air Motors, W. A. Carlile, Manchester. 

2101. PRINTING LARGE Tyre Brstes, W. Collins, jun., 
Glasgow. 

2102. devrrums used in Looms for Weavine, A. Barber, 
Manchester. 

2103. SHARPENING Pencizs, W. B. Haigh and R. Daw- 
son, London. 


rt. 
other Pipe Connections, W. Fraser, 
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210%. Rottise Tra, D. 8. Sinclair.—(/J. E. Lyndall, 
India.) 

2105. Cuecktnc WartcuMen, &c., 
Manchester. 

2106 Compinep Music Fo.io and Sranp, R. Fleming, 
Merton. 

2107. Toy WaTer-wHeet Trumpet, A. Spencer, 
Hastings. 

2108. Corsets, E. Beetles, London. 

2109. Sarery Appiiances for Lirrs, R. Middleton, 


Ss. 

2110. DisticcERtes, K. Moller, London. 

2111. Screw Bune, H. Fawsitt, Manchester. 

2112. Sprswine Corron Mareriazs, W. R. Sidebottom, 

anchester. 

2113. Screw Propecvers for Vessets, C. Inwood, 
Gravesend. 

2114. ApsustaBLe Screw Keys, J. Archer, New- 
castle-on-Tyne. 

2115. SpHericat Bats of Cork, J. A. Wilson and G. 
C. Douglas, Dundee. 

2116. Tapes, E. Bradshaw. Nottingham. 

2117. Pranorortes, L. Huppler, London 

2 18. ILtuminatinc Gas Burners, W. Taylor, Liver- 


C. Erlinghagen, 


pool. 

= Recenerative Gas Lamps, &c., W. Gordon, 

ive 

2120. AvTromaTic Rartway Coup tines, B. Heimsoeth, 
Liverpool 

212L. Brock Tire, G. A. Wright, London. 

2122. Tarpavuuins, T. Rockliffe, E. C. Homer, J. 
Kendall, and H. Rugg, London. 

2123. Squeezinc Water from Mops, W. David, 
London. 

2124. Braces, A. W. Thomas, London. 

2125. Szewinc Impcement, G. Frost, London. 

2126. Fotprne Sprixc Matrress, W. Hunt, London. 

2127. Derectinc Leakace in Pires, J. Etherington 
London. 

2128. Stop Vatves for Encrnes, &c., W. Speight, 

ndon. 

2129. Circttark Saw Bencues, H. Prime and E. 
Jacobs, London. 

2130. EXTeRNALLY-COATED METALLIC TcBes, J. Earle 
and G. Bourne, London. 

2131. Discnarcinc a Paracuute from a Bow, J. 
Peterson, Iondon. 

3132. Caurns, H. H. Doty, London. 

2133. Necktre Fasteners, L. P. Garrett, London. 

2134. Water Waste Preventers, H. Enoch, Chelten- 


ham. 

2135. Sprxe and Screw Warprose, &c., Hooks, T. H. 
Jones, London. 

2136. AuTomatic SecMeENt Stops, J. J. Holtzapfel and 
G. W. Budd, London. 

2137. Macnetic TeLepHory, E. Gwosdeff, London. 

2138. — Scace in Steam Borers, C. L. Bath, 

mdon. 

2139. Tosacco Pipes, J. Kevis, London. 

2140. Taps, J. E. Gunn and F. G. Griffiths, London. 

2141. Evectric Meter, C. Baur, London. 

2142. Bert Fasteners, C. W. Dawson.—(S. M. Jokn- 
son, India.) 

2143. Propettine Wacons, G. Schmidt. London. 

2144. Gas, &c., Encuves, Sir E. F. Piers, Hulme. 

2145. Licutinc Cicars by Execrriciry, W. Green, 
London. 

5. Postrat Wrappers for Crrcutars, 8. Jones, 
London. 

2147. Atr-TicHT Cases, &., A. H. Williams, London. 

2148. Steam Enorves, W. Wilson, London. 

2149. BLowers, E. G. N. Salenius, London. 

2150. Strurrinc-Boxes, H. H. Lake.—(W. W. St John, 
United States.) 

2151. Execrric Batrerizes, W. J. Woodward and F. 
H. Judson, London. 

2152. Kamway and other Tickers, L. Andreini, 
London. 

2153. Drawine orr Beer, J. G. Tongue.—(A. A. and 
R. P. A. Pindstofte, Denmark.) 

2154. Brakes, G. E. Starr, London. 

2155. Locks, N. G. Sérensen, London. 

2156. WeLts used in Makino Boots, H. C. Pretty, 
London. 

2157. Sreerinc Vessers, W. P. Thompson.—{ 4. Casella, 
jun., France.) 

2158. Cuucks, J. Hayes London. 

2159. Apparatus for Caeckinc Money, W. H. St. 
Ruth, Liverpool. 

2160. VoLaTiLisinc Ammonium CHLoRiIpE, L. Mond, 
Liverpoo! 

2161. Decomposinc HyprocaLoraTe of Ammonia, F. 
Gilloteaux. London. 

2162. AvuromaTic PrerpayMent Meters, W. Richards, 
London. 
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2163. ApverTisine, A. W. Kershaw, Lancaster. 

2164. Boxes, F. Barrow, London. 

2165. Fork Gvuarps, J. Hulley and J. W. Tingle, 
Sheffield. 

2166. Hot-arrk Enorye, J. M. Chambers, London. 

2167. Naits. H. 8S. Waggett, Manchester. 

2168. Evecrric Metexs, W. P. Thompson.—(H. 0. 
Tudor, Grand Duchy of Luxemburg.) 

2169. Ram-way Sicnaturc, W. P. Thompson.—(E. J. 
J. de Baillehache, France.) 

2170. AtracuMeEnt to Fit Epces of Dinner Puates, R. 
J. Smith, Birmingham. 

2171. Boox-cases, E. Lund, Manchester. 

2172. Eraser, &c., I. Greenbury, Edinburgh. 

2173. Nats, H. H. Lake.—(M. Chase and M. H. Foster, 
United States.) 

2174. Steet Orpwance, J. Hill, London. 

2175. Stock1xes, J. Glover, London. 

2176. Bases of Evectricat Instruments, F. L. Raw- 
son, London. 

2177. Srocks for Fottine Textre Fasrics, J. Russell, 
Glasgow. 

2178. AvuTomaTicaLLy Fivuspinc Urinats, W. M. 
Muirhead, Glasgow. 

2179. Nar Brusues, W. Crichton, Dundee. 

2180. Sprinos, G. Robson, Sunderland. 

2181. Pexcit, W. Crawford, Dumbarton. 

2182. Fasteners, G. W. Mohrstadt, Birmingham. 

2183 Logg Fountains, C. H. Kessell and H. Morrill, 

ndaon,. 
2184 Paorocrapnic Cameras, J. C. Barnes, Birming- 


ham. 

2185. Steertnc Sarety Bicycies, A. W. Kitson, Bir- 
mingham. 

2186. SHeppinc Mecuawnism of Looms, T. A. Hinch- 
liffe and B. Ross, Bradford. 

2187. Motor Encines, G. A. Clough, Frome. 

2188. Grixpine Corn, J. Bridges, Glasgow. 

2189. ADMINISTERING MepiciNE, &c., C. Huelser.—(G. 
Mattison and Co., Germany.) 

2190. Suarez of Enps of Raits for Raitways, D. B. 
McGavin, Woodford. 

2191. Tramway Pornts, T. Tweddell, London. 

2192. Sewine Macuives, J. W. Ramsden and H. 8. 
Ellis, London. 

2193. Recenerative Gas Lamps, W. Gordon, Liver- 


pool. 
2194. Recenerative Gas Lamps, W. Gordon, Liver- 
poo 
2195. - emennnenees Gas Lamps, W. Gordon, Liver- 
Dy, 


pool. 

2196 Stop Fastexine, L. Maw, London. 

2197. Brack Puppinos, J. and J. D. Hartley and 8. 
Dawson, London. 

2198. Biixp Fasrics, J. Gerrard, London. 

2199. ExecrricaL PerriopicaL CONTACT - MAKING 
Swircn, A. Douglas and F. Smith, London. 

2200. INDESTRUCTIBLE Gas, &c., SHapes, A. Layland, 
London. 

2201. Stereotype, P. B. Chadfield, jun., London. 

2202, Reep Motions for Loose Rrep Looms, J. Jucker, 
Manchester. 

2203. CLostnc Fioor Openines, J. Richmond and W. 
Whiting, London. 

2204. Pipe-smokers’ Frienp, A. Eckes, London. 





2205. Cap or Socket for Exectric Lamps, E. W. Lan- 
caster, Birmingham. 

2206. ELecrro-peposition of Meta.s, T. P. C. Cramp- 
ton, E. G. Colton, and the Medical and Scientific 
Apparatus Company, Limited, London. 

2207. SYPHON-FLUSHUNG AppakaTus for WATER-CLOSETS, 
J. Day, London. 

2208. Rests for Baxsos, A. G. L. Slazenger, London. 

2209. Preventinc Exupation of Or in Lamps, A. 
Rincklake, Berlin. 

2210. Gas and other Enorves, J. F. and R H. Shaw, 
Manchester. 

2211. Doo Strp-cottar and Leap, W. G. Dyer and J. 
Smith, London. 

2212. CLosets, &c., E. A. Sharp, London. 

2213. Serrinc-our Lawn Tennis Courts, 
Armi' , London. 

2214. HorsesHogs, RK. H. L. Wheeler, London. 

2215. —— the Borroms of Trousers, J. Hood, 

ion. 

2216. AppLyInGc MeTtaLuic Powpers to Prints, R. B. 
Ha: , London. 

2217. eee or Parrssine Bricks, J. and B. Craven, 
mdon. 

8. Skates, A. Diamant and I. Bienenstock, London. 

Mcsicat Toys, F. Allen and C. Graham, London. 

2220. Taste for Use in Hospitats, M. Lowther, 
London. 

2221. Stoprerinc Borr.es, J. Deane and J. Winfield, 
London. 

2222. Fives, F. E. Leclercq, London. 

2223. Canpesticks, C. Cox, London. 

2224. Wire for Curtina Cuexrse, J. W. Matthews, 
London. 

2225. Laces, L. Turner, London. 

2226. Tapes, L. Turner, Leicester. 

2227. Piacine Foo Sienais, &c., W. Single, jun., 

mdon. 

2228. Smears, D. Ziegelbauer, London. 

2229. | asa Settine Instrument, F. H. Richards, 

mdon. 

2230. Recorpinc METEOROLOGICAL OBSERVATIONS, C. 
A. Favre, London. 

2231. StienaLLinc Apparatus, C. Adams-Randall and 
W. H. Cook, London. 

2232. Hanpies of Brooms, 8. A. Goodfellow and W. 
Sanders, London. 

2233. Suips, A. C. A. Holzap‘el, London. 

2234. Rivettinc Macuinery, A. C. A. Holzapfel, 
London. 

2235. Buttons, H. W. Petherick, London. 

2236. Bep Lato and Vatance Hovper, A. Woods, 
London. 

2237. Fastenrncs for Wixpows, &c., C. J. Smith, 
London. 

2238. PeramBu.ators, G. Miles, F. F. Ommanney, and 
C. H. Maxwell-Lyte, London. 

2279. Prorectine Raitway Sveerers, W. Blakely, 
London. 

2240. Moustacue Protector, H. Veysey, London. 

2241. Syrinces, M. Overlach, London. 

2242. Raitway Cars, A. J. Boult.—{/J. R. Valentine 
and A, T. Grigg, United States.) 


H. A. 
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2243. Exectricat Connections, &c., W. Andrews, 
Nottingham. 

2244. Propucinc Opticat Ixiusion, R. Crawford, 
Brighton. 

2245. Hanpies for Corrmys, E. and A. Newman, 
Birmingham. 

2246. Warex Gas, G. H. and A. L. Lloyd, H. Bewlay, 
and W. 8. Sutherland, Liverpool 

2247. Toot for Cuttinc Stitcues, C. Alvey, W. 
Grainer, and T. Ierson, Birmingham. 

2248. Dispersion of Disinrectants, A. R. Upward, 
London. 

22.9. Bicycues, J. F. Bennett, Harlesden. 

2250. Sotrratres, W. Gardner, Harborne. 

2251. Inpices, W. A. M. Valon, London. 

2252. Measurinc Currents of Exectricity, J. W. 
Sing, London. 

2253. Srraicut-way Stor Vatve for Steam, W. Park, 
Salford. 

2254. Winpow Cartcn. W. Pearse, Bristol. 

2255. Fixinc Bows to Keyiess Wartcues, D. Gray, 
Belfast. 

2256. WaTerPRoor Fasrics, I. Frankenburg, Man- 
chester. 

2257. Wixepow Sasn Fasteners, A. W. Bostock, 
Manchester. 

2258. ANTI-viBRATING CycLte Frame, E. J. Bird 
Brierley Hill. 

2259. Economisinc Coat, J. Simpson and 8. Read, 


ndon. 

2260. Pots for Trees. W. West, Leeds. 

2261. Looms, F. W. Durham, London. 

2262. Toys, C. W. Steph Manch 

263. Wacons, J. Trimmer, Southampton. 

2264. Jer Apparatus for Ratsinc Water, J. E. Rogers, 
Tipton. 

2265. Gas or Vapour Lamps, W. Gordon. Liverpocl. 

2266. Low-water ALARM for Steam Borers, J. 
Dewhurst, Shefheld. 

2267. Sramprinc Woven Fasrics, F. Preston, Man- 
chester. 

2268. Boppins and Carriaces, A. Parsons and E. 
Whitworth, Nottingham. 

2269. Gas-Licutinc Apparatus, R. F. Bridewell, 
London.—[Date applied for under Section 103 of the 
Patents, &c., Act, 1883, 2Ilst August, 1888, being 
date of application in the United States. | 

2270. Froor Lamp and other Stanparps, A. G. Grif- 
fiths, Birmingham. 

2271. Doorn Curtain Rop, W. Frederick, Newport 

2272. Reapinc Stanp and TaBLe ComBinep, P. R. 
Matthews, London. 

2273. Suanks for Pianororte Hammers, J. What- 
mough, London. 

2274. Spur-poxes for Spurs, J. H. and B. Hawkins, 
Walsall. 

2275. Lessenrnc Ssockxs of Concussions in Ratt- 
way Co.uisions, A. D. Thomson, London. 

2276. Primary Batteries, E. Guitton.—(M. Sappey, 
France.) 

2277. Rai_way and other Brakes, W. Hucks, London. 

2278. Sarety Bicycies and Tricycies, P. Haden, 
London. 

2279. Meta ALLoy for Moutpers’ Toots, A. J. Boult. 
—(0. Hofmann and P. Linke, Germany.) 

2280. ConTROLLING the Supety of Gas, J. Williams, 
Liverpool. 

2281. Apvertisinc, W. Mackie and J. Chalmers, 


mdaon. 
2282. Hypravuiic Cranes, &c., H. C. Walker and R. 
Carey, London. 
2283. Dryine Apparatus, J. Storhay, London. 
-—, <page Toy, H. H. Leigh.—(Z. H. Sing, 
hina. 
2285. PortaBLe Fitter, W. Varrall and F. Brisse, 
London. 
2286. Fires or Rasps, G. J. Davis, London. 
2287. Cooxine and Heatinc Apparatus, E. Strauss, 
London. 
2288. Vatves for Hypravutic Presses, C. Downs, 
London. 
2289. Fireproor Structures, J. Homan, London. 
2290. Rotary Kwittinc Macuines, T, J., and J. W. 
Kiddier, London. 
2291. Liquip Yeast, T. D. Challoner, Newcastle-on- 
'yne 
2292 Stor Cocks, J. A. and J. Hopkinson, London. 
2293. Receivinc-Payments, H. M. Abbott and W. T. 
Scott, London. 
2204. Suetrs for Buoys, &c., D. Campbell, G. L. 
Schultz, and 8. J. Fellows, London. 
2295. PropucinG Opticat Iuiusions, C. E. Reynaud, 
London. 
2296. Cas or Pancer Carriers, The Lamson Store 
cries Company, Limited.—(W. S. Lamson, Boston, 
&. 





H. 


2207. Primary TRANSPORTABLE Gatvanic Dry ELE- 
ments, C. Smith.—(W. L. F. Hellesen, Denmark.) 


2298. Boots, L. J. B. Chanu, London. 

2299. Evecrric Currents, L. A. W. Desruelles and R. 
F. O. Chauvin, London, 

2300. Hotpers for Lame Grioses, J. Appleton, W. T. 
Burbey, and A. E. Williamson, London. 

2301. Carn Cirps of CLoru Fixispinc Macurnes, W. 

ig, Ww. 
2302. sHeeT Metat PortaBe Cases for Suor, T. Robb, 
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2303. Sreves, C. R. Gorringes, London. 

2304. Arracuine Buttons to Leatuer, J. and J. Wild, 
Oldham. 

2305. Covers of Prayer Books, &c., G. E. Morrison, 
London. 

2306. Stoves, D. Ballardie, Glasgow. 

2307. Dryine Yarns, R. H. Reade, W. Kennedy, and 
J. Mallon, Belfast. 

2308. Fasteninc Pieces of TimBeR TOGETHER, R. N. 
Somerville, Galway. 

. Recorpine Sreep of Provectices, W. Ford, Sut- 

ton Coldfield. 

2310. Sutpuate of Sopa, T. Parker and A. E. Robin- 
son, Manchester. 

2311. Apparatus for WasHina Skins, &c., T. Burns, 


Glasgow. 

2312, Ozonisep Cabinets or Cuampers, H. N. Law- 
rence, London. 

2313. AppLyinc Evectricity for TaeraPeutic Pur- 
posses, H. N. Lawrence, London. 

2314. CLeaninc Grates, W. E. Heys.—(A. Delwbac, jils, 
France.) 

2315. Scyrues, W. E. Heys.—(J. B. Revollier, France.) 

2316. Lanterns, W. P. Thompson.— (IV. Beielstein, 
Germany. 

2317. Eartnenware Ports, &c., I. and W. Powell, 
Live 1. 

2318. Frorat Decorations for CanpLesticks, A. M. 
F. Thatcher, London. 

2319. Orenine and CLostne CasEMENTS, R. Livingston, 
ga 

2320. Taps, J. Pollock, London. 

2321. Sasn, P. Aherne, Norbiton. 

2322. Saucerans, H. J. Gill, Guildford. 

2323. Rams, J. Blake, Manchester. 

2324. Sack Trucks, H. C. Longsdon, Keighley. 

2325. Treatinc Crupe Cotton SEED OiL, 
Liverpool. 

2326. Fans, R, Pye, Halifax. 

2327. Lock Koss, G. Moore, A. L. Stamps, G. Moore, 
jun., and F, W. Ward, birmingham. 

2328. Metatuic Pens, H. Whitfield, Birmingham. 

2329. Jorsinc Pires, B, Shaw and B, Shaw, jun, 
Huddersfield. 

2330. Taps, T. Sayers, Gloucester. 

2331. Decompostxc Supstances by E.ecrricity, W. 
H. Dowland and W. Mills, London. 

2332. Sree: Cuains, A. G. D. Craushay, London. 

2333. Sprinc Wuest, G. T. Link, Staplehurst. 

2334. Vessets to hold Jams, A. A. ittaker, Water- 
foot, near Manchester. 

2335. Horsesnoes, F. R. Turner, A. E. Pilkington and 
A. Simmens, Leeds. 

2336. Muves for Spinnino, J. Whitehead, London. 

2337. Ornnamentine Gass, G. Emberson, London. 

2338. VeLocirepes, I. W. Boothroyd and P. L. Renouf, 
London. 

2329. BLow-pipes, R. Renwick, London. 

2340. Compinep Toaster and Grip, J. Dickson aud R. 
G. Shapcott, London. 

2341. Gun Stock, H. W. Holland, London. 

2342. Makino Bortter, H. Spring, London. 

2343. SHARPENING SLaTe Pencits, E. Ball, London. 

2344. Impartine Instruction in Music, &c., E. Ball, 
London. 

234°, Pumps Workep by Hypravutic Pressure, E. B. 
Ellington, London. 

2346. Tvots, H. T. Robinson, London. 

2347. Ginpers and Cuanne.s, J. Gunter and J. 
Langer, London. 

2348. CoIn-FREED Apparatus, W. Northorpe, London. 

2349. ILLumtNatine Dias of CLocks by ELectricity, 
T. H. White, London. 

2350. Lininc Barres or other Vessers, T. Bell, 
London. 

2351. Smokevess Fvuet, J. Hillier and G. H. Rayner, 
London. 

2352. Movursrieces of Topacco Pipes, R. W. Sharland, 
London, 

2853. Sasu Fasteners, J. T. Edwards, London. 

2354. Spanner, C, W. Titterington, London. 

2355. Gratine or Cuttinc-up VecEeTaBLes, D. Waddell, 
Glasgow. 

2356. InextincuisHaBLeE Licuts on Suips, J. R. 

olmes, London. 

2357. VeLocipepes, W. T. Shaw and A. Sydenham, 
London. 

2358. Propuction of Desicns upon G1ass, D, Reich, 
London 

2359. Cootinc Mitk and other Liqvips, A. T. Pfeiff, 
Sweden. 

2360. CoLouRInG Matrer, E. Brasier and J. H. 
Knowles, London. 

2361. Means of Raisinc Sunken Vessexs, R. F. Ward, 


Hunt, 


London. 

2362. _— of Ratsinc Sunken VesseEts, R. F. Ward, 

ndon. 

2363. Evastic Tires, W. Blakely, London. 

= a Joints in Borter Tuses, W. H. Gales, 
sondon. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


,690. Dasnpot, Joseph D. Cite, Fishkill-on-the- 
Hudson, N.Y.—Filed February 14th, 1858, 

Claim.—In a dashpot bination, with the 
cylinder A, having 





pot, ie 
a valve seat c, and ports ¢ ¢ x, of 
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the valve «, of soft material, extending over said 
ports, and the leaf spring g, resting on said valve and 
secured at its middle to the cylinder, substantially as 
set forth. 


393,810. Borer Five Cieaner, J. Barker, Braid- 
wood, Jil.—Filed December 8th, 1887. 

Cleim.—(1) In the flue cleaner described, the sec- 

tions B, consisting of the combination of the two 





parts Bl B2, points or teeth T, and spring ribs C, 
arranged and combined with blocks J and sockets 
D DI, substantially as and for the purpose set forth. 
(2) In combination with handle H, rod £, having taper 








collar I and nuts a al, the conical, sectional, and 
expansible body having set therein the teeth or 
i nts T, and consisting of the sections B, sockcts 

D1, and blocks J, and the spring P and the disc R, 
substantially as and for the purpose specified. (8) 
The combination, with the handle H, rod 3, having 
the taper collar I secured thereon and having its outer 
- ag tag regen of 7 ym body sections B, 

ving the flat spring and arranged spirall 
and in a conical Torm on said handle, rod 8, ise R. 
and the means, substantially as shown, for collapsing 
and ayrenng said sections, as and for the purpose 
set fo 


393,781. Steam Borer, J. J. Moore, Thorntown, Ind, 
—Filed June 11th, 1888, 
Claim.—In a steam boiler, the combination of an 
internal fire-box having its back sheet inclined 
forward and downward, and a ceries of tubes, each 
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having one end inserted in said back sheet of the fire- 
box below said inclined portion and arranged to form 
a grate for the fire-box, all substantially as and for 
the purpose specified. 
398.817. Mortisino Macuine, W. H. Clapp, Aulburn, 
N.Y.—Filed February 20th, 1888. 
Claim. —(1) The combination of a series of spur bits 
ed in line and cutting in each other's periphery, 
a framework a a — wherein are a as 
many spur gears of equal size provided with hubs, 
threaded bosses at either end of said framework, into 
which screw the threaded shanks U U of the gauge 
stops M M, and jam nuts for securing the same to a 
vertical adjustment, as and for the purpose herein 
described and set forth. (2) The combination of a 
series of spur bits arranged in line and cutting in each 
other’s path, a framework having a space wherein are 
laced as many spur gears of equal size provided with 
ubs, threaded bosses at either end of framework, 
into which screw the thi ed shanks U U of the 
gauge stops M M, jam nuts for assuring and securing 
the vertical awres of . A. a... Oy Pte oe] 
spindles having hv.bs , sp! x 
He at right an) a4 to said spindles, which said 
shanks screw into threaded bosses R R, with jam nuts 
on said threaded shanks for assuring and securing a 
lateral adjustment of the same, as and for the purpose 
herein described and set forth. (3) The combination 
of five spur bits arranged in line in a framework con- 


[393,817] 


RT ied ea 
i | A TT 







ace 2h 









structed as described, the points and width of said 
bits corresponding to the centres and diameters of the 
several discs of the sash pulley face plate, the shank 
of the centre, bit extended into a square tapered 
form, the three central bits forming the mortise for 
the box and central discs of the sash pulley and face 
plate, the two outer bits forming the seats for the end 
discs of the sash pulley and face plate, the movable 
spindles protided with eprings, hubs, jam nuts, and a 
threaded shank at right angles thereto, gauge stops 
provided with threaded shanks and jam nuts, and 
spur gears of equal size provided with hubs secured 
to the shanks of said bits, substantially constructed 
as and for the purpose berein specified and described. 
894,005. Commutator, C. L. Buckingham, New York. 
—Filed October 5th, 1888. 

Claim.—(1) As a means for preventing flashing in 
dynamo machines, the bination of a tat 
hub, an oil reservoir, and two brushes occupying the 


[394095] 


F=4 











same or substantially the same angular position. (2) 
As a means of p ting flashing, the bination o' 
a@ commutator and brushes and an oil reservoir holding 
only sufficient oil to cover the points of contact 
between the brushes and commutators. 


394,156. Pisron-rop Packine, G. H. Crandall, Pal- 
a ae es a ae oo: aaa y 
m.—The process of producing packing-rings for 
piston-rods herein described, said rings being formed 
of alternate layers of india-rubber and cloth and 
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divided at their sides, the rings being first tumbled 
with pulverised soapstone, then submitted to cold oil 
under pressure, and finally again tumbled with soap 
stone, asand for the purpose set forth. 
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CANALS AND INLAND NAVIGATION 


W. H. WHEELER, M. Inst. C.E. 
No. IL. 

The methods which have been proposed for re-establishing 
canals,—In considering the best wa¥ of restoring the 
canals to their proper place in the transport department 
of this country, the first question that occurs is as to the 
proper medium to set in motion and provide the means 
for their improvement; and to undertake the future 
management. 

Three plans have been advocated :—(1) That the canals 
should become State property, and be managed by the 
Government; (2) that the canal systems prmers ( divided 
into districts, and placed under the management of public 
trusts, consisting of representatives elected from the 
municipal authorities and other public bodies in the dis- 
trict; (3) that the matter be left to private enterprise. 

While several witnesses, who appeared before the Com- 
mittee of the House of Commons, strongly advocated 
State purchase, the general opinion appeared to prevail 
against this course. At the Conference at the Society of 
Arts, the following resolution was proposed :—‘ That in 
the opinion of this Conference the Society of Arts will 
render national service by endeavouring to secure the 
appointment of a Royal Commission to consider the utili- 
sation of the river basins of the United Kingdom, and 
their water links.” The following amendment to this was 
carried by a considerable majority :—‘ That the Legisla- 
ture should seriously consider the necessity of encouraging 
aud assisting the improvement and extension of the canal 
system by State acquisition; and that meanwhile the 
Conference urges the Council of the Society of Arts to 

tition the House of Commons for the amendment of the 

ilway and Canal Traffic Bill, by authorising local 
authorities to constitute public trusts for the development 
of the existing system of canals.” 

The advocates of State purchase contend that as the 
facility and cost of transport affects the progress of the 
nation generally, this course offers the highest national 
advantages; that canals could, by this means, be most 
economically and efficiently developed ; that uniformity 
of system and rates would be secured; that monopolies 
would be avoided; and a check placed by competition on 
railway charges. As a socal for this course the 
example of France, Belgium, and Holland was strongly 
relied on. In France, all the navigable waterways are 
under State control and free from toll, except. such as is 
required for maintenance. The construction of railways 
in that country has not been allowed to interfere with the 
improvements which have been in progress for a long 
time past. The trade of the country has thus benefitted 
by the check placed on a monopoly of transport. Large 
sums have been, and are still being, spent by the Govern- 
ment in improving the canals and making the locks and 
waterways to a uniform standard. In Belgium the same 
progress has been going on. The canals there are free 
and treated as public highways. By the efficiency of the 
— of water carriage, and the low rates thus afforded, 
the resources of the country have been developed, and the 
Belgians can compete with success in the supply of pro- 
duce and manufactured ~— to this country. There is 
no doubt but that both France, Belgium, and Holland 
owe much of their greatly-increased commerce to the effi- 
ciency of their system of waterways. 

The objections urged against State purchase and 
management are that canals are not a universal necessity 
like the post-office and the telegraphs. That for the State 
to purchase and work the canals in opposition to the rail- 
ways would be using public funds in a manner most un- 
fair to those who had invested their money in railways ; 
and that any attempt to do so would arouse such a strong 
feeling of opposition in all the shareholders that no 
Government would be prepared to face it. The develop- 
ment of railways has been left so entirely to private 
enterprise in this country, that the example of other 
countries, where the State has undertaken these duties in 
a much more extensive manner, destroys any parallel 
between the two cases. 

The example of the Weaver is quoted in favour of the 
canals being placed under the management of public 
trusts. In order to convert this river into a navigable 
waterway, for the purpose of accommodating and deve- 
loping the salt trade, three Cheshire gentlemen obtained 
an Act in 1721 vesting the management in a body of 
trustees chosen from the county of Chester. The number 
of trustees is now 105, and they are self-elected. It is to 
the fact of this self-election that the success which has 
attended the administration of this trust is attributed. 
Under its management the navigation works have from 
time to time been improved to meet the enormously 
increased trade which has been developed. So efficient 
has been the management, that while the rates for carry- 
ing salt and other goods have been reduced from time to 
time, a large surplus, amounting during the last few years 
to £15,000 a year, or one-fourth of the total receipts, has 
been handed over to the county authorities in aid of the 
rates. This arrangement is hardly appreciated by the 
salt traders, who fail to see the justice of charging them 
a higher rate than is necessary to maintain the canal in 
order to relieve the county taxpayer. 

Others, again, object toall State interference publictrusts, 
and think that the development of the canal system would 
be better left, and be more likely to succeed, under private 
enterprise. The condition of English railways, as com- 
pared with those in other countries which have been 
fostered under Government aid, is pointed to as an illus- 
tration that there is in this country sufficient enterprise 
to carry out any schemes of real merit. There can be no 
doubt that in spite of many improvements that may be 
desired, and faults that have been committed, the railway 
system of this country, for speed, safety, and convenience, 
is unequalled. 

If it can be clearly demonstrated that there is need for 
further accommodation for the inland transport trade of 
this country, and that canals will not only supply this 
want, but also that they can be remodelled at a cost 





which will prove remunerative to those who undertake 
the work, there is both the capital and there are capitalists 
who will provide the means. The only way in which 
State interference is necessary is in correcting the faults 
of the past, and giving the means for freeing those canals 
which are now under railway management. When this is 
done it will become practicable to amalgamate the diffe- 
rent Trusts sufficiently to make complete systems, as has 
been done by the railways. Another point that must be 
settled by the Legislature is to fix a standard gauge, or 
rather,aminimum width and depth, soasto enable thetraftic 
to beinterchangeable throughout the different systems. If 
the improvement of the canals of this country is to wait 
until the Government take the matter up, the prospect of 
their revival is very distant. The attempt to form some 
scheme for the control and management of the rivers of 
this country for drainage purposes and the prevention of 
floods, and the numerous conservancy Bills that have 
been brought forward by different Governments only to 
be dropped, is a warning against any reliance being placed 
on Government aid. As remarked by Mr. Bantock at 
the Society of Arts conference, “the only way was to 
depend on public opinion for commercial support, and 
doing everything which can be done in the way of canal 
development by private enterprise. It was unjust that 
the capital of £800,000,000 which had been spent on 
railways should not be considered before the State took 
up a competitive commercial system, and supported it at 
the expense of local ratepayers or with national money. 
All great things done in England were done on the prin- 
ciple of self-help by the people themselves.” Mr. Adam- 
son, speaking from his great experience in the promotion 
of the Manchester Ship Canal, expressed the same views, 
remarking that “if the public could be shown that canals 
were a necessity, and that they could pay a fair return, 
the money would be obtained. . . He did not think 
it desirable for the State to do all the work for British 
traders, but he rather inclined to the principle that these 
matters should be left to be handled freely by the traders, 
the capitalists, and those who wished well for their 
country.” 

The desirability of the freeing of the canals from rail- 
way ownership, and of amalgamating existing systems, 
has already been declared by the joint committees of the 
House of Lords and Commons of 1872. In their report 
they recommended that in future no inland navigation 
should be transferred to a railway company. That if the 
trustees of an inland navigation apply to Parliament for 
powers to purchase a canal from a railway company, such 
application should be favourably received, and that the 
utmost facilities should be given for the amalgamation of 
adjoining canals. 

Requirements of inland navigation.—The main object 
to be attained in improving the canal system of this 
country is to provide direct water communication between 
inland manufacturing centres and the seaports, so as to 
reduce the cost of the transport of minerals and heavy 
goods. To make the system efficient the service must be 
economical, constant, and certain. There must be uni- 
formity of gauge, through rates and booking, and 
efficiency in works by adoption of modern appliances so 
as to save time and water. 

For the conveyance of light goods, or of those where 
despatch is of more importance than cost, canals can never 
expect to compete with railways; but for the transport of 
minerals, raw materials, and heavy goods, where the ccst 
of transport forms an important part of the cost of pro- 
duction, canals appear naturally to afford the necessary 
services, and a means of providing for and relieving the 
railways passing through manufacturing districts of a 
class of traffic which it would be to their advantage to be 
rid of. There is a class of articles which require to be 
transported from the site of production to that where 
they are used, or to or from the seaports, in which the 
difference of the cost of carriage between the lowest 
possible rate which can be remunerative to a railway, and 
that which is attainable on a canal, is equal to a large pro- 
portion of the value, and in the transport of which speed 
is not of importance. 

Mr. Conder, in his papers read before the Society of 
Arts, the Wolverhampton Chamber of Commerce, and 
also in that on “Speed on Canals,” read and discussed 
at the Institution of Civil Engineers in 1884, vol. lxxvi., 
has contended, and quoted statistics to show, that by 
eliminating the heavy slow trattic from a railway, the 
whole service could be conducted more regularly and 
economically ; that the worst paying traffic on a railway 
is that of the heavy class which is carried by trains 
running at a low rate of speed. The rate at which traffic 
on a railway can be conducted at the most remunerative 
rate, according to Mr. Conder’s contention, is thirty miles 
an hour. The average speed of mineral trains is only 
fifteen miles an hour. That the carrying capacity of any 
means of communication is limited by the length of the 
intervals at which trains can be sent in succession; that 
by running slow mineral trains and fast passenger trains 
on the same lines, not only is there an element of danger, 
owing to the varying rates at which they traverse the 
line, but the capacity of the line is throttled by the pace 
at which the slowest trains travel; that heavy trains run 
at slow speeds are not economical, because, although there 
is a saving of fuel, the increase in wages is sufficient to 
eat it up; by getting rid of the slow heavy traffic, a more 
rapid succession of goods and passenger trains could be 
despatched, which would add materially to the protit by 
allowing of a greater quantity of traffic to be carried that 
could afford to pay for speed; that the constant necessity 
which now exists for duplicating existing lines, in order 
to provide for increasing traffic, would be avoided; and 
while more paying traffic could be accommodated on 
the existing lines, there would be no need for fresh addi- 
tions to capital for the provision for trade which brings in 
a very low rate of interest. Mr. Bartholomew, of the Aire 
and Calder system, who has done more than any other 
ps. qa to develope canals and improve their efiiciency, 
and who speaks with the experience derived from the 
management of one of the most successful systems of the 





inland water communication in this country, stated, 
when giving evidence before the Commons Committee, 
that in his opinion the main canals of this country might 
be improved with advantage to their owners and to the 
public; and that if this be done carefully and tentatively 
in a well-considered manner, they would become very 
useful indeed to the country, and be able to work at 
lower rates than they are able to do at present; that, to 
accomplish their improvement, amalgamation of the dif- 
ferent systems is necessary; and that, when improved, 
steam haulage would afford great benefit. Sir J. Allport, 
who was for many years the manager of the Midland 
Railway, on the other hand, gave it as his opinion that 
under no circumstances, except for short local lengths, 
can canals compete successfully with railways. Inv his 
evidence before the House of Commons hestated thatas the 
result of his experience, that wherever railway accommo- 
dation was given the traffic left the canal for the railway; 
that the failure on the part of canals to carry on a suc- 
cessful competition with the railways does not arise from 
the imperfect state of their works, and the want of uni- 
form system, but from the general result that the rail- 
ways can carry better than the canals; and that this 
applies not only to ordinary traffic, but to coals, raw 
material, and minerals. He did not advocate the closing 
of existing canals, as they were of service to the public 
where they supplied local traffic of a peculiar character ; 
and where large sums had been spent in the erection of 
works on their banks, which could not now be removed 
except at enormous loss; but that in all his experience 
he did not remember a work of any magnitude that had 
been built upon the banks of a canal where there were 
railway facilities. 

The question has also been asked, if canals can be utilised 
in relieving railways, and be made remunerative, why do 
not the railway companies make use of the canals, over 
more than half of which they now have control? The 
answer is that if the railways improved their canals, 
and provided a workable schedule of tolls, they would 
only derive a benefit from their own proportion of the 
route. whilst the improvement would enable the inde- 
pendent companies to improve their canals and create a 
competition which it is the interest of the railways to 
avoid. 

The matter after all resolves itself into that of cost and 
time. It is generally admitted that, for certain goods, 
canals can carry cheaper than railways; and that railways 
can carry at a less expenditure of time. The speed on an 
improved barge canal, with steam haulage, from station 
to station, cannot be reckoned at an average of more than 
four miles an hour as against fifteen, the average speed of 
heavy goods trains on railways. Taking the length 
between the large inland towns and the nearest seaports 
as about 100 miles, this is equivalent to a longer time in 
delivery of over eighteen hours. If heavy goods can be 
delivered in a little more than one day from their 
despatch ; time cannot be any great drawback to canal 
transport. 

Cost of freight.—As regards cost of freight, canals, being 
constructed and maintained at much less cost than rail- 
ways, can afford to carry cheaper. On a canal the cost of 
maintaining and renewing the permanent way of a rail- 
way is avoided, and there are no signals to equip and 
work. The works generally are simpler and of less 
expensive character ; on arailway the dead weight trans- 
ported equals, or exceeds, the paying weight, and the cost 
is in proportion to the work done. In water carriage the 
dead weight is balanced by the water it displaces ; on 
railways the resistance to be overcome in hauling the load 
is measured by the weight of goods vehicles, and the pro- 
pelling machine ; on water, the resistance is due to the 
friction of the outer surface of the boat in passing through 
the water. Increase of traffic thus adds nothing to the 
cost of maintenance on canals. A railway soon attains 
its maximum limit of carrying capacity, and can only 
provide for further traffic by an increase of capital. The 
capacities of canals are much more elastic, and the costs 
incurred for the larger traffic will be very little more than 
for the smaller amount. If trade developes, the invest- 
ment of the capitalist becomes therefore year by year 
more lucrative. The following table of the comparative 
cost of railways and canals was laid before the Committee 
of the House of Commons by Mr. Conder :— 

For every £200 paid for an equal tonnage transported 
an equal distance, the detailed costs are— 


By railway. By canal. 

Maintenance of way aa pe ivorigie 
Maintenance of works ... ... 7 2°3 
Repair of rolling stock ... 19 6 
bo ee a 16 8 
Traffic expenses 30 6 
General charges a . 
Interest on capital 100. . . 33°3 

200 70°6 


showing an economy of 64°7 per cent. by canal. 

The average cost per mile of the railways of England 
and Wales is given as £46,000 per mile, and of canals at 
£3350. The improved canals in France average £11,500 
per mile. For the purposes of the above table the cost 
of the Birmingham Canal, £15,000 per mile, is taken as 
representing a parallel instance with that of the railways. 
As a further standard of comparison, the cost of the 
competing railways is given at £65,700 per mile. 

In round numbers Mr. Conder estimates that the cost of 
inland water carriage does not exceed one-third of the 
cheapest cost of inland land carriage. The average cost of 
conveying a ton of goods by railway is 1:10d. per mile. 
Coals are carried at a less rate than any other goods, the 
charge being as low as 043d. per ton per mile for long 
through routes, rising on the mineral lines to 0°88d., and 
for short intervening distances to 1°75d. On the Aire 
and Calder Canal coals are conveyed at ‘05d., and heavy 
goods at ‘16d. On the Weaver salt is conveyed at ‘20d. 
On the Continent the rate for coals and heavy goods may 
be taken at from 0°26d. to 0°33d. In Belgium the cost of 
transport by canal is given by M. Gobert as 0°315d. 
when the barges are hauled by horses and 0°284d. when 
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by steam. As compared with the figure previously given 
from Mr. Conder’s paper, the following are taken from 
those given by M. Gobert for Belgian canals and M. 
Krantz for French railways :— 


Canals— Belgium, 





per mile. 
Tolls and maintenance... 0022 
Interest and redemption 0-112 
Freight, steam haulage ... .( 0°047 
Boats and boatmen “Se 0°103 
0°284 
Railways—France. 

NR ic ose ae 5 08 0-140 
Rolling stock... ... ... 0078 
Wages and maintenance 0-078 

Interest and general charges 0-2 
Minimum practicable charge ... ... 0°592 


The corresponding charge for Belgian railways being put 
at 0°483d. 

The actual rate for coals on the Northern Railway of 
France is 0°558d. per ton per mile, and by canal from 
Mons to Paris, 0°30d.; Strasburg to Paris, 0°28d.; 
Mons to Antwerp, 0°26d. On the Rhine from Arles to 
Lyons, 200 miles, the charge is 0°5d. per ton per mile. 
From Buffalo to New York the charge gor carrying goods 
by canal and river is 035d. per ton. The cost between 
the same places for the same class of goods by railway is 
0°69d. On the Erie Canal, with steam haulage, the charge 
is 025d. per ton; on the Danube, between Galatz and 
Sulina, a distance of 106 miles, the cost is 0°25d. per ton 

r mile. Iron ores are carried from Antwerp to Liége 

y canal, 105 miles, at the rate of 2s. per ton, equal to 0:23d. 
per ton per mile, and manufactured iron taken back at the 
same rate. The rate for conveying iron from Stafford- 
shire to London, 140 miles, is 14s. per ton, equal to 1°20d., 
or almost five times as much as by water in Belgium. 
The difference of the cost of transport in these two cases 
is double the profit on manufacture. 

The transport on canals can be carried on most econo- 
mically when the owners are also themselves carriers, as 
in the case of the Aire and Calder and the Bridgewater 
Trustees, but there is no reason why the water-way 
should not be open to the boats of other carriers, and 
greater freedom can be given in this way than is possible 
on a railway. 

Many of the canals and canalised rivers which pass 
through rich agricultural districts, such as the Fens, 
might be made profitable if taken in hand and provided 
with regular service of steam barges. The large amount 
of corn, roots, and other produce grown in these districts, 
the coal used for the pumping machinery, and manure 
taken from the towns, could be more economically carried 
by water than by land, especially when these canals 
traverse districts sparsely mone | by railways. As a 
means of assisting the agriculturist to hold his own 
against foreign competition, ready and economical trans- 
port is one of the greatest aids. The high state of culti- 
vation and productiveness of Holland is due in great 
measure to the complete system of waterways which are 
spread throughout the country. 








400-H.P. COMPOUND CONDENSING ENGINE AT 
THE BRUSSELS EXHIBITION. 


THE engine illustrated on pp. 155 and 164 served for electriclight- 
ing at the Brussels Exhibition of last year, and is now re-erected 
at Lonsberg’s Flax Spinningand Weaving Mills, Ghent, for driving 
the dynamos which maintain 2000 Edison incandescent lamps. 
In the design M. Hertay, engineer-in-chief of the Pheonix 
Works, Ghent, has steadily kept in view the avoidance of 
complication, while making every part accessible, and affording 
ample bearing surfaces for working parts. He has gone back 
to the old type of bed-plate, which, however, is improved by 
being made a box casting ; and the cylinders, which are per- 
fectly free to expand and contract, are bolted to rings cast on 
the bed-plate. Both cylinders are steam-jacketted, the steam 
from the jacket of the small cylinder passing into that of the 
] The main steam from the small cylinder exhausts into 
a receiver heated by live steam and drained by a steam trap. 
All the water of condensation from the receiver and the steam 
jackets is forced by a small pump into the boiler. The 
air-pump piston has a valve in addition to the top and bottom 
valves of the airpump. The method adopted for casting the 
cylinders prevents unequal contraction and the imperceptible 
cracks which result from it. The expansion slides are kept tight 
against the back of the slide-valves by steam chest pressure, 
a portion of the working face being at exhaust pressure. 
The piston-rod crossheads are simple and compact like those 
of a marine engine, so that the connecting-rod does not require 
a forked end. The main brasses are divided into four parts. 
The fiy-wheel, which weighs 17 tons, is 5°3 metres = 17ft. 6in. 
in diameter, and has twelve grooves in its rim for rope gear. 
The grooves are turned over their whole surface, a pit at the 
Pheenix Works being arranged especially for large diameters. 
All working parts are of steel ; and all rubbing surfaces are 
finished by emery wheels after being hardened. More than 
usual attention is paid to finishing outside surfaces, which is not 
found in the long run to constitute a piece of useless refinement. 
The diameter of the small cylinder is 58 centimetres = 23in. 
and that of the large, 95 centimetres = 37}in., the stroke being 
12 metre = 3ft. 1lin., and the normal speed 62 revolutions per 
minute. With a pressure in the small cylinder of 4 atmo- 
spheres or 60 lb. per square inch, and admission for 35 per 
cent. of the stroke, 300-horse power is developed, and with an 
admission of 40 per cent., 330-horse power. With steam at 
5 atmospheres or 75 Ib. per square inch and the same 
degrees of cut-off, the horse-powers are 365 and 400 respectively, 
while with 6 atmospheres = 90 Ib. and an admission during 
35 per cent. of the stroke, 430-horse power is developed. 

In some remarks on the Hertay engine M. Boulvin, Professor 
of Mechanics at the Ghent University, starts with the assertion 
that “improvement of the steam engine does not necessarily 
entail four obturator valves, nor the sharp closing of the admis- 
sion valves by means of detents and springs,” and observes that 
though an impartial examination of all attempts to increase 
the yield or duty of the steam engine for the last twenty years 
shows that great p has been achieved by Corliss engines, 
this progress must not, as generally supposed, be attributed to the 
salient features of those engines, viz., the obturator valves and 
sharp-closing admission valves, In support of this view he puts 








forward the fact, which is of easy verification, that during the same 
period compound marine engines of. even small power, and with 
less economical boilers than thoseof land engines, have given quite 
as good results as the best Corliss and Siilzer engines, even when 
the latter are compounded, M. De Fréminville, Professor at 
the Paris Ecole Centrale, has established the fact that the non- 
success of long expansions before the era of Corliss and Farcot 
was due to the comparatively large clearance spaces which, of no 
great importance with low-pressures and prolonged admission, 
might have the effect of doubling the consumption of steam in 
engines of high-pressure and a high degree of expansion. The 
great importance generally, but erroneously, attached to the 
more or less instantaneous covering and uncovering of the ports 
has arisen from assimilating steam, a compressible fluid, 
the properties of which depend upon heat, to an incom- 
pressible liquid, all the properties of which depend upon 
pressure. Great importance has always been attached 
to obtaining indicator diagrams with sharp angles, and 
—in fixed engines —of large surface, without taking into 
account the weight of steam at each piston stroke. And yet 
Professor Hirn has established the fact that the so-called wire- 
drawing of the steam is far from exerting the injurious effect 
usually attributed to it. M. Marcel Deprez even suggests that, 
for steam with certain degrees of humidity, it might be advan- 
tageous to throttle the admission inlets so as to reduce the 
pressure; and in 1878 Mr. Charles Brown, the designer of the 
Siilzer engine, replaced the traditional sharply closing valves 
by a steam distribution with elliptical motion. Again, Professor 
Thurston predicts that the steam engine of the future will 
not be one with expansion by detent. M. Boulvin main- 
tains that the success of Corliss and Siilzer engines depends, not 
on the sharp opening and closing of the valves, but upon (1) a 
more or less complete suppression of dead spaces ; (2) a pro- 
gressive raising of the initial pressure ; (3) an increase of the 
mean piston speed, leading to a smaller cylinder for a given 
power ; and (4) the efficiency of the governor, which has no 
longer to overcome the great resistance of closing a valve, but 
merely to determine the point of closing. 

Clearance spaces.—T hese spaces only deserve the name of “dead” 
in old-fashioned engines with governor but without compression. 
At first attempts were made to suppress them, but unfortunately 
the clearance at the cylinder ends could not be avoided, and, even 
with valves in the covers, could not be reduced below a few 
hundredth parts of the piston volume. Besides, in an engine 
without “ free ” space, the steam should be evacuated during the 
whole stroke, thus the exhaust valve in modern Curliss 
engines only closes at the last 3}5th of the stroke. ‘ In an engine 
with complete expansion, the free space exerts no effect, provided 
the compression be regulated so as to restore the initial 
pressure by means of a portion of the steam from the preceding 
stroke.”’ In that case the effect of the free space is nil, the work 
absorbed by the compression being regenerated by an equal 
increase of the work of the expansion ; but this practice offers 
considerable advantages. In the first place, the period during 
which the cylinder remains in communication with the condenser 
is appreciably reduced ; for instance,a compression of 25 percent. 
lessens the duration of cooling by about one-third ; secondly, 
in engines with complete compression only does the motive 
effort become nil at the dead points owing to the adoption of a 
suitable speed and the weight of the reciprocating parts being 
calculated. Without compression the crank pin is subjected to 
such suddenly varying strains that fracture of some part often 
ensues, though the true cause may be little suspected. ‘“ Every 
part transmitting power, and with acceleration of speed, causes 
a reaction which counterbalances a portion of the power im- 
pelling it, and only transmits the difference. Inversely, a 
slackening of speed engenders a vis inertia which adds to that 

wer.” The vis inert which, properly speaking, occasions no 
loss of work during a complete stroke, has the effect of modifying 
the distribution of the motive effort, which may be advantageous 
or disadvantageous. The resistance of parts subjected to variable 
strains must be calculated for the maximum strain, so that 
generally there is useless weight during a large portion of the 
stroke, thus causing friction. 

The ideal conditions, which M. Boulvin contends should be 
approached as nearly as possible, consist in making the effort 
uniform. In this. respect a slow-running engine with long 
expansion is very defective. A diagram of the stress would corre- 
spond with an indicator diagram of the steam in the cylinder as 
shown in Fig. 1. In this case the effort on the piston at the 
beginning of the stroke is enormous, diminishing gradually to 
almost zero at the end, the inertia of the reciprocating parts 
causing an important change in this distribution of strains. 
Considered separately, it gives rise to the diagram, Fig. 2, while 
that of the effort actually transmitted to the crank-pin is given 
by Fig. 3, obtained by the superposition of Figs. 1 and 2. The 
most advantageous speed to adopt is that which gives A B=C D, 
any other speed having the effect of exaggerating either the 
initial or the final effort. In an engine without compression, as 
are all those with very small dead spaces, the effort varies sud- 
denly at each centre or dead point. This will be seen by refer- 
ence to Fig. 4, in which the horizontal distances represent the 
effort of the connecting rod—supposed to be very long—for each 
position of the crank pin. In an engine with complete compres- 
sion, on the other hand, the efforts due to the steam alone 
are shown by Fig. 5; and the superposition of this diagram 
on Fig. 6, which shows the vis inertice for two specific values of 
the speed, demonstrates—-see Fig.7—that the effort transmitted 
horizontally to the connecting rod and the crank-pin may, if de- 
sired, have a value of zero at the two dead points. It will suffice, 
for realising this condition, to select a speed such that the inertia 
at the dead points be represented by AB. But there would often 
result from this course excessive motive efforts in the second 
half of the simple stroke, counteracting those of the first half. 
Besides, there is no advantage in the effort being absolutely nil 
at the dead point, provided that its direction be not changed. 
Taking, for instance, a lower speed, which gives A B? as the vis 
inertic, the effort at the commencement of the stroke is B' B 
from left to right, and at the end it will be D! D in the direction 
from right to left, while, immediately after the centre or dead 
point is past, it has the same direction and an equal value. In 
this case zero occurs a little before the centres or dead points 
are reached. It follows that, in engines with complete com- 
pression, the effort is never subject to sudden variations, but 
increases and decreases progressively, passing through zero. 
Such is a rational explanation of the remarkable mean piston 
speeds of 5 to 6 metres, or 16ft. to 20ft., per second obtained in 
current locomotive practice. It is manifest that a judiciously 
determined piston speed, depending on the length of stroke and 
the number of revolutions per minute, will improve the working 
of engines with long expansion and without compression, but “ it 
is not possible to obtain perfectly satisfactory conditions of work- 
ing without complete compression.” M. Boulvin also remarks 
that it is advisable to have free spaces—not “dead” in this 
case—in order to obtain a reduction of the exhaust with better 
working, thus rendering unn asteam jacketting of the 
cylinder covers, which it is almost impossible to secure effectively, 





and which is absolutely necessary in engines of the Corliss type. 
This is a fortunate circumstance, because steam jackets are only 
effectual if a good circulation be insured; and, if this desidera- 
tum be possible round the circumference of the cylinder, it is 
far from being the case in the covers, as may be proved by a 
simple experiment. 

The Hertay valve gear.—The valve gear patented by M, 
Hertay, arising out of the Meyer and Farcot systems, but 

ssessing a strong individuality of its own, was designed to 
fulfil the following conditions :—(1) Great simplicity in the 
arrangement of working parts. (2) The ability to vary the 
cut-off automatically from the commencement to the end 
of the stroke, instead of only to three-tenths or four-tenths 
as usual, (3) A positive action of the governor, making it 
act readily on a freely moving part, and avoiding springs, air 
pistons, dash-pots, and complex articulations. (4) A positive 
closing of the steam-distributing valves, worked by the engine 
itself and independent of the duration of a revolution, for in 
this respect the method of actuating the valves of the 
Corliss type is open to the following great objection :— 
Whatever be the speed of the shaft, the time necessary for 
closing the valve is always the same, so that it is impossible tu 
obtain rapid rotation with reduced admission ; anda high piston 
speed is only attained by exaggerating the stroke, thus entailing 
cylinders with large surface exposed to cooling influences. (5) 
Free spaces, calculated so as to procure as complete compression 
of the steam as possible. (6) A use of the simplest mechanical 
parts constantly in motion, to the exclusion of cams, and the 
complete fitting up of these parts by machine tools, so as to 
secure geometrical forms of rigorous exactitude. 

Fig. 8 shows a side elevation and horizontal section of 
cylinder, fitted with the Hertay valve gear. The steam distri 
bution is effected by a main slide valve, divided into two parts 
TT, and receiving from an excentric a reciprocating longitudinal 
motion. Each of the parts T T of the slide valve has an 
admission port, and also an exhaust port, which is at the right 
moment put into communication with the exhaust passage. 
At the back of each of the parts of the main slide valve works 
an expansion slide g g, the motion of which is derived partly 
from that of the main valve and partly from that of the expan- 
sion excentric. To this end the rod B of the expansion excentric 
works a part D, called “distribution block,” enlarged details 
of which are shown by Fig. 9, wherein the block or frame 
is lettered d. The block is provided with sockets to receive 
the ends of the rods which communicate motion to the expan- 
sion slides. These rods are keyed to the pieces ¢ t, whose 
inside faces are inclined so as to receive the central wedge, which 
is guided by fiiets and grooves. When the wedge is in its lowest 
position, as shown by full lines in Fig. 9, the expansion slides are 
not affected by the motion of the slide valve. When the crank 
is in any position o M—Fig. 10—the centre of the slide valve 
excentric at E, and that of the expansion excentric at E!, the 
slide valve is drawn to the left of its mean position o e, the 
centre of the distribution block being distant from its mean 
position to the extent of o e', so that the slide valve has a lap 
over the expansion slides by the quantity oe’ - oe = ee'. Now 
e eis the projection of the line E E' which joins the two centres, 
and may be obtained by describing o E, equal to and parallel 
with E' E, while o E, is the imaginary excentric which would 
result from the composition of o E with an equal and opposite 
excentric at o E! ; and its projection 0¢, = e! e always gives the 
relative space between the centre of the slide valve and the 
centre of the expansion slides. The positions of the main 
slide valve are given by the radius vector of a circle with 
the diameter 0 E—see Fig. 11—and those of the centre of the 
distribution block would be given by the circle—not drawn—of 
diameter o E', while a and a! are the angles of advance, with M, 
as the starting point, ina direction contrary to the rotation. The 
circle of relative distances between the centres will be obtained by 
taking its diameter o E along the resultant of o E and o E!, equal 
and opposite to o E',, in accordance with the above explanation. 
It will be borne in mind that, for greater clearness, a second circle 
o E,, opposite the former, may be taken. If it be desired to 
obtain the relative position of the centres for the position M of 
the crank-pin, it will be found that the slide valve has a lap 
over the expansion slides to the extent of o¢,. At the dead- 
point M o this lapisoe, In the above remarks what happens 
on the right side of the piston—Fig. 8—only is considered, so 
that only the right cylinder port has to be taken. 

Letit now be proposed, with the wedge inits lowest position, that 
is to say with the distribution block invariably connected with 
the two expansion slides, to obtain a zero admission on the right 
face of the piston. In this case it will be sufficient, the slide 
valve and expansion slides being in their mean position, to give 
the expansion slides a lap of = oe. In fact, when the engine 
is on the centre, the slide valve having a lap of o ¢, = 1 over the 
expansion slides the relative position will be obtained by moving 
the slide valve—see Fig. 12—towards the right by a quantity J. 
The port is therefore closed exactly at the dead point, and is 
only more and more overlapped. For the position of the crank 
o N-—Fig. 11—the slide valve has a lap over the expansion slides 
to the maximum extentoE,. At this point the ports of the 
slide valve must be completely open for the admission, which 
is preparing to take place from M,— Fig. 13 — because, if 
they be not open then, they would not be so for any other posi- 
tion. Thus, when the crank-pin passes from N to M, the slide 
valve has a lead with respect to the expansion slide a distance 
equal to the width A of the partial passages of the slide valve, so 
that A should equal o E, — 0 ¢, ; secondly, let it be proposed to 
cut off the steam when the crank reaches o M. As the slide valve 
has a lead of oe, over the expansion slides, the es will be 
covered to the extent of o¢ — 0¢, if the wedge be left in its 
lowest position. In order that the covering of the passages be 
nil at this point, it must be diminished by 0 e, — 0 e, which will 
be obtained by raising the wedge to the position shown by dotted 
lines in Fig. 9, 80 as to permit of a play of mn = 06 — 04. 
From the moment of impact between the wedge and the in- 
clined blocks, the slide valve, the relative lap of which with 
respect to the expansion slides continually diminishes, closes its 
passages with an uninterrupted motion. When the impact 
takes place the relative position is that shown in Fig. 13. As 
there is complete closing in the position of Fig. 14, the position 
of the crank for a lap of 0 ¢,+A will be found to be o M4. 

Law of increase and decrease in the admission apertures,—To 
ascertain this it is necessary to consider (1) the spaces left free 
by the expansion slides, and (2) the size of the port exposed by 
the slide valve; while, on superposing these two apertures, the 
size of the free passage may always be ascertained by taking the 
smallest of the sectional areas. When the impact takes place 
the crank is at o M!, and the opening is A. It then decreases, 
and is represented by the portions of radii vectores traced on 
Fig. 15. If it be admitted that there are two admission ports 
in the back of the slide-valve, the free passage will be ascer- 
tained by doubling the decreasing opening of each of the ports, 
an operation which may be made very simply by describing the 
dotted circle passing through O, having its centre at I’, and 
another circle with centre O and radius 0 ¢,1 = 20¢ In this 
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way the openings hatched with dotted lines will be obtained. 
The space uncovered by the slide valve is ascertained by taking 
the absolute extreme positions on the circle o E with the outside 
lap subtracted. It is easy to superpose these openings on those 
of the ports doubled or tripled according to their number. 
umber of ports to be made in the slide valve—The port 
uncovered by the main slide valve for the admission of 
steam is of variable size, which is perfectly rational, for if 
the admission be very slight, it takes place while the piston 
is moving slowly ; and if the steam be not cut off before nearly 
half the stroke, itis important that the passage go on increasing, 
so as not to give exaggerated speeds to the steam. But 
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t is not sufficient that the cylinder port be uncovered in 
this case to a certain extent, it is necessary that the passages 
also ey openings of at least equivalent sectional area, As the 
width of the largest opening caused by the slide valve in the 
cylinder ports is E R—Fig. 11—while that of the slide valve 
ports is A, it will be advisable to adopt such a number of ports 
in the gridiron cut-off valve as may be obtained by dividing E R 
by A, that is to say, with the elements of the distribution as in 
Fig. 13. When the cylinders are of large diameter for equal 





piston speeds, the ports should increase as the piston areas ; and, 
as their largest dimension is fixed by the diameter of the cylinder, 
their number must be increased, so that there may be a very | 
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prompt closing of the valve without increasing the throw of the 
excentric. That there is no undue wire-drawing of the steam 
in such a case will readily be seen by an examination of Fig. 12. 
With an admission of 8 per cent., that is to say, an expansion 
of more than twelve volumes, the space traversed by the 
piston from the greatest uncovering of the port to complete 
closing is 2°1 per cent.; the fraction of corresponding revo- 
lution during which the complete closing is effected, 0°89 per 
cent.; and the space of time during which this closing is 
effected, for an engine making 70 revolutions per minute, 
only yz of a second. ‘To obtain so rapid a closing by means 
of detents, it would be necessary to employ very strong springs 
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steam pistons, or those acting by vacuum; and it would be 
impossible to effect this by direct counterweights, for y}y sec. 
applied to the formula of space passed through by falling bodies 
would give less than three-tenths of a millimetre. 

While distribution by slide valve is the simplest of any, it is 
also that which can be most surely depended upon, as proved by 
its being universally adopted in marine engines. As to the 
objection of friction, it should be remembered that cylin- 
drical valves are in the same case; but it has been proved 
that the friction of both piston and slide valve amounts to 
less than 5 per cent. of the power exerted, and of which the slide 
valve alone absorbs but a very small portion. The Hertay valve 
gear has no articulated joint except that between the excentric 
rods and the valve spindle; but the angle made by the two is so 
obtuse that the pins are subject to very slight wear, so that after 
ten years’ running they are found in the same state as when 
first put in. The Porter type of governor is employed, each one 
being calculated and tried at the works for the normal speed. 
It acts upon the expansion block of the high-pressure cylinder, 
the wedge in the low-pressure block being moved by hand-wheel 
aud worm, if it should be found advisable to equalise the 
work in both cylinders. The setting of the valve is accom- 
plished by the simple adjustment of two nuts on the expan- 
sion valve spindle, as seen in the side elevation, Fig. 8. The best 
proof of the regularity of working is afforded by the abso- 
lute uniformity of the incandescent electric lamps which the 
engine maintains. One of the Hertay engines has been 
adopted by the municipal authorities of Ghent, for driving the 
dynamo which maintains the Edison incandescent lamps for 
lighting the Theatre Royal. Though there was no duplication, 
the engine was started two hours after its erection had been 
finished, and has continued running without a hitch, its proxi- 
mity to the auditorium being possible owing to the absence of 
noise from detents or air cylinders. 








EXPLOSIONS OF LOCOMOTIVE BOILERS IN 
FRANCE, BELGIUM, HOLLAND, AND ENGLAND. 
[Continued from page 92.] 

(B)—EXxp.osions ORIGINATING IN THE Fire-Box CasInc. 

B 1—26th October, 1870 ; at Sheffield— Manchester, Sheffield, 
and Lincolnshire Railway. Killed, 1; injured, 1. The boiler, 
which was eleven years old, was made of 4in. plates and worked 
at a pressure of 80 lb. per square inch. The top of the fire-box 
casing was oval in cross-section. The top was blown off, tearing 
through the top row of screw stays on each side, and was sepa- 
rated into three pieces by longitudinal fractures along two lines 
of grooving, one on each side. The explosion was the result of 
the grooving, and the grooving of arrangement of the stays. 


B 2—4th January, 1872; at Orbliston Highland Railway. 
Killed, 1 ; injured, 2. The boiler was 15ft. long, 4ft. diameter, 
made of Zin. plates, and worked at a pressure of 100 1b. per 
square inch. The fire-box shell gave way on the left side, and 
the upper part was blown off and torn in pieces. The cause was 
corrosion of some of the screw stays. 


B 3—26th February, 1876. Killed, 0; injured, 1. The 
lower part of the fire-box casing gave way owing to internal 
corrosion, by which plates were so much reduced as to be unable 
to withstand the working pressure of 135 1b. per square inch. 


B 4—13th February, 1886; at Exeter, Great Western Rail- 
way. Figs.10 and 11. Killed, 0; injured,1. The boiler was 
eleven years old, 15ft. long, 4ft. 6in. diameter, made of ;in. 
plates, and worked at 135 1b. per square inch. The top of the 
fire-box casing was formed by the prolongation of the upper 
half of the barrel, and was connected to the two side sheets by 
double rivetted butt joints. The covering strip of the joint on 
the left side fractured longitudinally midway between the two 
inner lines of rivets. The crown plate was unrolled and blown 
off, tearing through the circular seams and fracturing the cover- 
ing strip on the right side. The cause appears to have been an 
old reed or grooving of the left side covering strip. 


(C)—ExpLosions ORIGINATING IN THE DOME OR AT ITs Base. 

C 1—24th July, 1867; at Bilton; North-Eastern Railway. 
Fig. 12. Killed, 0; injured, 1. No particulars of the boiler are 
given. The left side of the domed top of the fire-box was torn 
off. The cause of the explosion was not ascertained, but M. 
Vincotte observes that the dome was weak in form, and that the 
fracture resembled the result of a water test pushed to the limit 
of destruction. 


C 2—27th September, 1873; at Pontypool. Killed, 0; in- 
jured, 0. The boiler had a cast iron steam dome, and was 
worked at 120]b. per square inch. The dome was blown off. 
It was supposed that the metal was excessively strained in 
bolting the dome on. 


C 3—30th November, 1878. Killed, 0; injured, 0. This 
boiler also had a cast iron dome, and was worked at 120]b. per 
square inch. The dome was fractured round the base and 
blown off. The cause was an old crack, about 9in. long, extend- 
ing nearly through the metal. 


C 4—I1st September, 1882. Fig. 13. Killed, 3; injured, 0. 
The boiler was six years old, and worked at a pressure of 150Ib. 
per square inch. The barrel, llft. 9in. long by 4ft. 44in. 
diameter, was made of ,°;in. plates. The boiler appeared to 
have given way longitudinally through the opening into the 
dome. The entire shell was torn into fragments, the barrel 
being unrolled in long strips. The explosion was attributed to 
weakness at the opening under the dome. 


(D)—ExXpLosions ORIGINATING IN THE FrRE-BOX. 

D 1—7th August, 1866 ; at Sunderland. Killed, 1; injured, 
3. The engine worked at a colliery at a pressure of 105 lb. per 
square inch. The fire-box was of copper, of the following 
dimensions :—Length, 4ft. 5in.; breadth, 3ft. 4in.; depth, 5ft.; 
thickness of plate, in. The left side sheet gave way about the 
middie. The failure was due to corrosion, which had reduced 
the thickness to jin. 


D 2—3l1st January, 1868 ; at Bolton, Lancashire and York- 
shire Railway. Killed,0; injured, 1. The boiler was worked 
at 90 lb. per square inch. The left side sheet was torn 
open horizontally, the rent extending into the tube plate. 
The cause was corrosion, whereby the thickness of the copper 
plate was reduced to din. 


D 3—Ist October, 1870 ; at Dowlais. Killed, 1; injured, 2. 
The boiler was four and a-half years old. It had a copper fire- 
box, and worked on a colliery line at a pressure of 120 lb. per 
square inch. The fire-box was torn open. The explosion was 
due to corrosion on the fire side. The plates near the bottom 
were reduced to about ,';in. in thickness, 


D 4—8th December, 1871; at Cradley. Killed, 0 ; injured, | 
1. The engine was employed on a colliery railway, and was | 
supposed to be worked at 95 Ib. per square inch. e fire-box 
was forced in, the casing bulged out, and the stays drawn. The | 
explosion happened while the engine was trying to ascend an | 


incline, the pressure having been raised to 135 lb. per square inch. | 
D 5--15th July, 1873; at Darlington. Killed, 0; injured, 1. | 
The fire-box was D-shaped in cross-section, with unstayed sides. | 
The boiler was torn into fragments. The cause of the explosion 
is given as malconstruction. oo 
[Note.—Mr. Marten’s report attributes the damage to excessive 
pressure and a defective tube plate.—Eb. E.] 


D 6—16th July, 1873; at Cardiff, Taff Vale Railway. Killed, 
0; injured, 4. The engine was nearly new. The boiler was torn 
into many pieces. The cause was probable excess of pressure. 


D 7—22nd ¥.ay, 1874; in South Wales, Great Western Rail- 
way. Killed, 2; injured, 2. The fire-box was of copper, 
3ft. Gin. long, 4ft. 6in. wide, 5ft. Gin. deep, and y;in. thick. The 
fire-box roof was forced down over the tube-plate, having 
fractured at the flange at the back end. The cause was pro- 


D 11—27th September, 1879 ; at Lewes ; London, Brighton, 
and South-Coast Railway-—Figs. 15and 16, Killed, 1; injured, 
4. The left side of the fire-box gave way. The engine was 
much damaged, and thrown off the rails. The plate which failed 
was reduced by corrosion to about yin. in thickness. The 
boiler was worked at a pressure of 120 1b. per square inch. 


D 12—11th September, 1877; at Oakengates ; Great Western 
Railway. Killed, 1; injured, 2. The fire-box had a hanging 
water bridge in the roof, and a midfeather extending from side 
to side below, both stayed by screw stays. The front plate of 
the midfeather was forced off the screw stays. The plate, which 
was of copper, was reduced from 4in. to ; yin. in thickness by 
corrosion on the fire side, and the heads of the screw stays had 
disap’ 


D 13—26th December, 1881; at Stockton-on-Tees; North- 
Eastern Railway. Killed, 5; injured, 0. The boiler was only 
nine months old, and worked at a pressure of 140 lb. per square 
inch. The fire-box was of copper, 4in. thick, 4ft. 6in. long, 3ft. Zin. 
to 3ft. din. wide, and 5ft. 10in. deep., the roof being upheld by 
seven longitudinal girders, four of which were suspended from the 

| top of the casing. The fire-box top was forced down over the tube 


of the side sheets. The boiler was torn out of the frame, and 


bably excessive pressure, owing to the safety valves having been | plate, taking with it the back plate above the fire-hole and part 
gagged. 


D 8—12th June, 1874; at North Shields, Blyth and Tyne 








FIG.13. 


The Enginecr 
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Railway. Killed, 0; injured, 3. The boiler was worked at 
90 lb. per square inch. A small piece of one side of the fire-box 
was blown out where the plate and the heads of four or five of 
the screw stays were corroded. 


D 9—28th March, 1876; at Kilmarnock, Glasgow and South- 
Western Railway. Killed, 4; injured, 9. The boiler worked at 


FIG.1$ 
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a pressure of 100 lb. per square inch. The crown plate of the 
fire-box was torn from the back and side sheets and forced 
down over the tube plate. The cause was not ascertained. 

[Note.—Mr. Marten’s report states that the explosion was 
believed to be due to shortness of water, or to crushing of the 
side under the weight of the roofstays, which were not slung 
from the top of the casing.— Ep. E.] 


D 10—13th December, 1876; at West Hartlepool; North- 
Eastern Railway—Fig. 14. Killed, 1; injured, 1. The fire-box 
was of copper, 4{ft. long, 3ft. 5in. wide, and 5ft. 9in. deep ; work- 
ing pressure, 120 Ib. per square inch. The back plate below the 
fire-hole was forced off the screw stays, bulged in about 6in., and 
fractured. The copper plate was wasted to about ,'sin. thick, 








and the heads of the screw stays were entirely corroded away. 


thrown forward, alighting on a train that was standing near. 
Two inquiries were held. In one case the explosion was attri- 
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LER EXPLOSIONS. 


buted to deficiency of water, although the fusible plug was not 
| melted ; in the other to defective staying, although a similar 
| boiler was found able to sustain a water test of 3101b. per 
| equare inch, but M. Vincotte remarks that as the efficiency of 
| girder stays depends upon the fitting of the ends and upon the 
| solidity of the top rows of screw stays, it might easily happen 
| that one boiler might bear a much higher pressure than another 
| of apparently similar construction. 
| D14—10th February, 1882; Great Eastern Railway. Killed, 
| 0; injured, 3. The boiler was six years old, and had a copper 
| fire-box yyin. thick. The left side sheet gave way owing to 
| defective staying. 
| 
(E)—Expxtosions DvE To Causes EXTERNAL TO THE BOILER, 

| E 1—26th June, 1866; at Richmond. Killed, 0; injured, 2. 
| The dome was knocked off by a bridge while the engine was 
making her trial run. 

E 2—2ist July, 1868; at Limerick. Killed, 2; injured, 1. 
One of the rods broke, and was forced through the boiler. 

E 3—4th August, 1869; at Preston. Killed, 1; injured, 0. 
The dome came in contact with a bridge, and was knocked off. 

E 4—8th March, 1871; at Stockton. Killed, 0; injured, 0. 
The connecting-rod broke and pierced the boiler. 

E 5—19th November, 1881. Killed, 0; injured, 2. 
connecting-rod broke and pierced the boiler. 


The 


(F)—Exptosions Dug To Causes Not ASCERTAINED. 
F 1—14th February, 1866 ; at Dunse; North British Railway. 
Killed, 0; injured, 1. The barrel gave way longitudinally. 


F 2—2nd September, 1867; at Plashetts; North British 
Railway. Killed, 0; injured, 2. No particulars ascertained. 


F 3—9th December, 1869; at Stonehaven; Scottish North- 
Eastern Railway. Killed, 0; injured, 2. No particulars 
ascertained. 


F 4—18th December, 1872; at Dundee; Caledonian Railway. 
Killed, 0; injured, 0. The primary rent occurred in the barr] 
in the ring next the fire-box. 
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THE STANLEY EXHIBITION OF CYCLES. 





No greater proof of the steady development of the cycle 
trade can be found than the constant change of venue of the 
annual exhibition of cycles held under the auspices of the 
Stanley Cycling Club, to meet the increased demand for greater 
space, Eleven years ago the first exhibition was held in one 
small hall at the Atheneum, Camden Town, and after no less 





than eight changes this annual exhibition has been held for the 
first time at the Crystal Palace, Sydenham. Even the magni- 
ficent central transept of the Palace failed to provide the space 
required, and some of the courts had to be occupied. It is 
estimated that 1200 machines were exhibited, the major portion 
of which were of the rear-driving safety type. 

The exhibition this year shows a definite settling down to 
existing patterns rather than the introduction of any new types, 











and certainly no previous exhibition has been so devoid of 
monstrosities and fads, which serve no other purpose than to 
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show to what waste an inventive mind can be turned. 


STANLEY EXHIBITION OF CYCLES. 





SUENAINSON: 


Fig. 9 


bicycle remains as of old, little attention apparently being 
devoted to this type of machine, no doubt owing to the state of 
| perfection to which it has been brought. The slight alterations 
| indicate the use of a larger trailing wheel, greater rake to the 
| front furk, and increased length of crank, all evidently iutroduced 
to give this type of machine the comfort and safety of the 
rear-driving bicycle. 





Turning next to the rear-driving safety bicycle, which from 
| the number exhibited is evidently at the present time the most 
| popular type of machine, no startling novelties are shown, but a 

greater degree of excellence in design and construction is con- 
spicuous throughout the exhibits. Makers are at last grasping 
the advantage to be derived from staying the frames, and few 
machines with the cross frame are exhibited without any stays. 
The most popular type of frame appears to be the diamond- 


Taking the exhibits in their natural classification, the ordinary | shaped, a specimen of which is shown by Fig. 1. This machire 
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is the latest introduction of the well-known firm of Humber 
and Co. The frame consists of double members through- 
out, with the exception of that running from the seat pillar to 
the steering post. This frame is trussed between the top and 
bottom members, but many machines with diamond-shaped 
frames are exhibited without this truss, and it seems open to | 
question whether a frame such as we illustrate is not too rigid, | 
thereby throwing an increased amount of vibration on the joints 
and connections. A novel construction of frame is shown by 
Fig. 2, which illustrates a machine shown for the first time by 
a new firm, Messrs. S. P. Thomson and Co. This frame is of | 
the cross type, each member being formed of two tubes, the 
extremities of which are well stayed to one another by light 
rods. This makes an exceedingly light and rigid frame. 

Messrs. W. Andrew show a machine which, if it is capable of 
doing what is claimed for it, must entirely revolutionise this 
type of machine. It is claimed for this machine that it can be 
ridden as easily without the use of the hands as the ordinary 
bicycle, and that anyone who has ridden a bicycle of the ordi- 
nary type, but not one of the rear-driving type, can mount this 
machine and ride straight away. To fully grasp this it must be 
understood that the safety bicycle is far more difficult to ride 
than the one of the ordinary type. This self-steering is brought 
about by mounting the saddle on an arm or lever pivotted at 
about the centre of its length to the main frame of the machine. 
The free and forward end of this arm or lever engages with a 
lever extending rearwards from the steering post; consequently 
the saddle is caused to move with the steering wheel, and comes 
to the same side as the steering wheel turns. Thus the action 
of inclining the body 
to one side through 
the feet on the pedals 
causes the saddle to 
come over to that 
side, and operates the 
steering wheel accord- 
ingly. As the pin on 
which the arm or 
lever carrying the 
saddle is pivotted is 
raked back at the 
same angie as the 
steering post, the 
saddle rises slightly 
as it moves out of 
centre with the 
machine; conse- 
quent’y the action of 
gravity tends to keep 
the machine running 
in a atraight line. 





Messrs: Jelley 
Brothers also show a 
self-steering safety 
bicycle, but the prin- 
ciple on which it is constructed is entirely different from 
that of Messrs. Andrews. In this machine the self-steering 
action is obtained by mounting the steering head or joint in 
advance of the steering post, so as to give the steering wheel a 
castor action. We understand this has been extensively tested 
during the past season, and has proved so successful in 
practice that Messrs. Humber and Co. have obtained the sole 
licence to manufacture under the patent, and will shortly place 
the machine on the market on a large scale. Messrs. Jelley | 
Bros.’ safety bicycle is also fitted with a singularly neat con- 
trivance for mounting the driving wheel, whereby it can readily | 
be removed from the fork or frame carrying it without dis- | 
turbing the bearings or springing the frame. This allows the 
gear of the machine, or even the driving wheel itself, to be 
altered with a minimum of trouble. 

When we predicted last year a future for the tandem safety 
bicycle, we did not anticipate that in the short space of one year 
this type of machine would become so popular. Whereas only 
five makers exhibited machines of this type at the exhibition 
he'd twelve months ago, over a score of manufacturers exhibited 
these machines at the Crystal Palace; out of this number 
eighteen are of the “ Lightning ” type, which we illustrated last | 
year. The owners of the patents for this type of machine—the | 
Lightning Tandem Bicycle Company—have, we understand, 
ceased to manufacture machines, but are granting licences to 
the trade to do so, and with but few exceptions the exhibitors 
of this type of machine hold licences from this company. The 
machine illustrated by Fig. 3 is one manufactured by Mr. 
F. W. Hall, the inventor of this type of machine, and the frame 
is so constructed that the centre part can be detached and the | 
machine converted into a single bicycle, by connecting together | 
the two extreme parts of the frame. 

In tricycles the most striking innovations are those for the | 
use of two or more persons. The Rudge Cycle Company | 
exhibited a machine for three riders, on which one mile | 
has been ridden on the high road in the wonderful time of 
2 minutes 18} seconds. The machine has a pair of driving 
wheels on a balance-geared axle, and a pair of steering wheels 
immediately in front of the driving wheel, and each turning on 
independent centres by means of a differential steering gear, 
which turns the steering wheel nearest to the centre of the path 
of motion through a greater angle than the outside wheel; thus 
great stability is obtained. All the driving power is commu- 
nicated to the one pair of driving wheels. The same firm | 
introduce a single tricycle constructed on the same lines, for | 
which they claim great stability and safety, setting off the 
advantage of two tracks against the extra weight of the fourth 
wheel. We illustrate this machine by Fig. 4. 

Messrs. J. K. Starley and Co. and the Nottingham Cycle 
Company each exhibited a novel machine for two riders, built very | 
much on the same lines. We illustrate the machine manu- | 
factured by the latter firm by Fig. 5. The riders are seated 
directly over the driving wheels, so that the width of the | 
machine is little more, if any, than an ordinary tricycle. The 
machine we illustrate is adapted to convert into a machine for 
a single rider by bringing one of the saddles and the steering 
handle bar into the centre of the machine, as this type of 
machine cannot be ridden by a single rider seated over one of 
the driving wheels. The driving wheels are mounted on a | 
balance-geared axle, on to which both riders drive from the | 
pedal crank axles. A modified form of this type of machine, | 
obtained by coupling two rear-driving safety bicycles together | 
by stay-rods, was shown by the Cycle Improvement Syndicate, 
and Messrs. Ashton, James, and Co. While the latter firm | 
offer their machine as a practical sociable for two riders, the 
former only adopt this method of coupling two machines | 
together as a means for one rider to propel both machines in | 
case of emergency, and particularly for mili purposes. In j 
this we think they are right, as we believe the machine exhibited 
by Messrs. Ashton, James and Co., is quite impracticable for 
ordinary riding, inasmuch as the steering by means of the 











coupled steering posts, without any differential arrangement, 
will render the machine very unstable at anything like a high 
rate of speed. Asa simple expedient for enabling one rider to 
move forward with two machines, we believe the simple device 
of the Cycle Improvement Syndicate will be found exceedingly 
valuable for military purposes, as experience has shown that it 
is exceedingly difficult for one person to even walk and push 
two of these machines over any length of ground. 

Of cycles adapted for military purposes, fewer are shown than 
at the last exhibition, doubtless owing to the small demand; for 
although the past year has conclusively shown, both by the 
trials in the regular army at Aldershot, and more particularly 
in the volunteer force, that the cycle can be most effectively 
used asa means of rapid transport, the introduction of any 
improvements in the British army is so surrounded by red- 
tapeism, that time must elapse before any considerable d d 
will arise for cycles for purely military purposes. Of the 
machines shown only those by the Cycle Improvement Syndi- 
cate show that perfection of detail which arises from practical 
experience. In these machines, which are the invention of 
Sergt. Watkins, of the 26th Middlesex Cyclists Corps, no detail 
has been overlooked. The rifle is carried in a neat leather 
sheath, by which it is well protected from dust and dirt, and is 
supported in the most convenient position on the machine. 
Means are also provided for carrying ammunition, signalling 
lamp and flag, and valise, while in the safety bicycles an 
exceedingly simple device is provided for keeping the machine in 
an upright position when at a state of rest, so that the rider 
can remain mounted at the halt, and start and stop without 








dismounting. We are particularly struck with this device, and 
if the safety bicycle is to become a popular type of machine for 
ladies, of which there are some signs, by the number of ladies’ 
bicycles exhibited, we think this standing gear will be found a 
sine qué non. 

With the introduction of the rear-driving safety bicycle has 
arisen a demand for anti-vibration devices, as the small wheels 
of these machines are conducive to considerable vibration, even 
on the best of roads. Nearly every exhibitor of this type of 
machine has some appliance to suppress vibration. Of those 
exhibited for the first time too many are conspicuous by their 
complication ; we should imagine that their designers were in 
many cases ignorant of the first principles of mechanics. 
The Midland Cycle Company exhibited both a bicycle and a 
tricycle, which we illustrate by Figs. 6 and 7, fitted with a 
spring fork of novel construction. The steering wheel is mounted 
in a supplemental fork pivotted at about the centre of its length 
to, and in front of, the main fork. Between the two forks 
springs are interposed, so that the fork carrying the wheel has 
not only a slight vertical movement, but also an approximately 
horizontal one, thereby allowing the wheel to give way slightly 
when striking an obstacle on the road. The main frame of the 
bicycle is formed in two parts, hinged together at the pedal 
crank axle, the movement of the hinge being controlled by a 
spring connecting a forward extension of the rear part of the 
frame with the forward part thereof. The main frame of the 
tricycle is also fitted with a spring device. That part of the 
frame carrying the saddle is pivotted near to the pedal crank 
axle to the other part of the frame, and is supported by a 
coiled spring. This, with the spring fork in front, gives an easy 
movement, without varying the relative positions of the cranks, 
handles, and seat. The Bradford Cycle Company, the latest of 
limited liability companies in the cycle trade, showed machines 
fitted with Redman’s spring fork—see Fig. 8. In this case also 
the steering wheel is mounted in a supplemental fork, which is 
adapted to slide within the main fork, its movement being con- 
trolled by a spring concealed in the tubular steering post. Mr. 
Weston exhibits several machines fitted with his spring frame, 
which is greatly improved since its first introduction at the last 
exhibition. In this machine, which we illustrate by Fig. 9, the 
saddle and pedal crank axle are mounted on a frame, which is 
suspended from the main frame by links supported by a strong 
coiled spring. This is most effectual in isolating the rider from 
vibration, but it has the objection that the position of the rider 
with respect to the handles is always varying. The spring 
fork carrying the steering wheel will be self-explanatory. 

One of the greatest novelties in spring forks is that shown by 


| Mr. Bown, the well-known maker of the “ olus” ball bearings. 


It is, we believe,an American invention, and consists of a C-shaped 
spring on each side of the wheel, connected at the top to the root 
of the steering post, and at the bottom to the axle of the wheel. 


| Each spring consists of two steel wire rods, and the whole are 


braced together to form a transversely rigid, yet vertically elastic 
fork. Following the example of our traction engine makers, the 
Quadrant Cycle Co. exhibited a spring wheel, but we do not 
fancy this invention has any future before it, as we foresee many 
practical objections to such a device. The Oarsman tricycle, 
which we illustrate by Fig. 10, is shown in an immensely 
improved form, and we think that the inventor, the Rev. 
M. Taylor, should now be within measurable distance of 
realising something by his invention, at which he has laboured 
so long and perseveringly. We have always been struck 
by the powerful action of this machine, and we believe that 
the sole reason why it has not become popular is from an 
erroneous impression that it is a hand-power machine, while 
such is not the case. It is practically a combined leg and hand- 
power machine, the leg power being obtained by means of the 
swinging seat in (he most direct and powerful manner, viz., by 
thrusting back from a fixed foot-board with the small of the 
back by means of a back rest on the swinging seat. The arm 
power is only exerted by means of the hand levers towards the 





end of the stroke as a quickening and supplemental action to 
the leg power. We understand that a syndicate is being formed 
to place this machine on the market, and we have little doubt 
that when it finds a place there, a demand will soon arise for it, 
solely from its intrinsic merit. 

Amongst the number of accessory parte we notice an oil- 
tight gear cover, introduced by Mr. Harrison Carter, the well- 
known milling engineer. This gentleman is sv convinced from 
practical experience in milling machinery that there must be a 
great loss of power in chain-driven machines, not only from the 
want of efficient lubrication, but also from the dust and dirt 
that accumulate on the chain and chain wheels, that he is 
endeavouring to educate the manufacturers and riders generally 
up to the advantage to be derived from enclosing the chain gear 
and efficiently lubricating it. There can be no two opinions as 
to the advantage to be derived, and it only remains to be seen 
whether a gear case can be fixed to cycles in a satisfactory 
manner. We think that it can; but we do not disguise the 
fact that it is no simple matter, owing to the enormous 
vibration and variety of strains to which the frames of these 
machines are subjected. So satisfied are we that Mr. Carter's 
theory is right, that we are having his gear case fitted to a 
machine for practical trial. Space will not permit us to notice 
many interesting novelties in the various fittings of cycles, but 
we express our warm approval of the bifurcated saddle of 
Captain Pattison, which, from the medical testimonials that 
have been bestowed upon it, seems to entirely obviate that 
pressure, which the medical faculty tell us is the only evil that 
arises from cycle riding. Messrs. Bagshawe Brothers, of 
Sheffield, exhibited samples of steel castings produced by a new 
process, which they claim to be superior to anything yet pro- 
duced, Taking the samples exhibited as fair specimens, we do 
not think they claim for their patent steel castings more than 
they are fully entitled to. From the number of cycle manu- 
facturers who are using these castings, it is only fair to assume 
that they give satisfaction. 

We hear that this exhibition was visited by over 70,000 people 
during the eight days on which it was open. 








LEGAL INTELLIGENCE. 
SUPREME COURT OF JUDICATURE.—COURT OF APPEAL, 
(Before Lorps Justices Corton, LINDLEY, and Bowen.) 


EDISON AND SWAN UNITED ELECTRIC LIGHT COMPANY v. HOLLAND. 


JUDGMENT was given on the morning of the 18th inst. in this 
important — case, brought by way of an appeal by the plaintiff 
company from a decision of Mr. Justice Kay's, on one of the 
numerous patents taken out by Mr. Edison in relation to improve- 
ments in glow or incandescent electric light lamps. The patent may 
roughly be described as a patent for a carbon filament, in an ex- 
hausted receiver. It was taken out in November, 1879—a period 
at which Swan, Edison, Lane-Fox, and others were each endea- 
vouring to be the first to bring to a practical use what was felt to 
be the next triumph of science, about a year after the well-known 
pencil lamp of Swan’s had been exhibited. The decision grants the 
appeal, and thus supports Edison’s patent. The case has been one 
of the longest and most expensive arg cases ever before the 
Courts, ps 1 is satisfactory to find that the invention and not the 
mere terms of its description, has been made the subject of deci- 
sion by the judges. The patent law offers an inventor protection 
for his inventions, and er the production of new things, 
and the judgment in this case shows that the modern tendency in 
the law courts is to support an original inventor of a successful 
thing, and not to rob him in favour of either previous unsuccessful 
inventors who have described the principle of the thing, or of subse- 
quent inventors who, by —s some detail improvements on the 
original, want to appropriate the work of the man who has shown 
the way, and to be free to use the former patenteo’s invention 
simply because they have performed the very easy task of adding 
something to it. The judgment in this case is a most elaborate 
one, and occupies about three and a-half columns of the Times of 
Tuesday last. 

The ATTORNEY-GENERAL (Sir R. Webster, Q.C.), Mr. Aston, 
Q.C., Mr. Moutton, Q.C., and Mr, BREMNER appeared for the 

laintiffs ; Sir Horace Davey, Q.C., Mr. Fintay, Q.C., and Mr. 
4 C. GraHaM for the defendants (the respondents). 








(Before Lorps Justices Corton, LINDLEY, and Lopes.) 
BLAKEY AND SONS v, LATHAM AND CO. 


THIs was an appeal by the plaintiffs from a decision of Mr. 
Justice Kay’s dismissing the action—see the report, 4 The Times 
Law Reports, 501. The action was to restrain the all infringe- 
ment of a patent for an improvement in metal heel plates, 
such as are commonly attached to working men’s boots and 
shoes. It appeared that the old method of fixing the 
heel plate was by screws, but it was found that as the 
screw head wore down with the plate the latter drop; off. In 
1876 a patent was taken out by one Fessey, consisting, shortly, 
in the substitution for screws of spikes or prongs rivetted 
into the inner surface of or cast with the plate, so as to 
prevent the latter shaking off by wear. The plaintiffs obtained 
an assignment of the Fessey patent in 1883, and claimed to have 
extended the alleged invention to small metal patches or boot pro- 
tectors for fixing upon any part of the sole of the boot or shoe most 
liable to wear down. The alleged infringement by the defendants 
consisted, not in beel plates, but in metal patches similar to those 
sold by the plaintiffs for fixing on any part of the sole, and fitted 
with spikes or prongs, which were cast in one piece with the patch. 
It appeared that the demand for such patches or boot protectors 
was very large, and it was stated that no less than 143 millions of 
these patches, a” tons of metal, were made and sold 
by the plaintiffs’ firm in 1887. , 

The Court, without calling on counsel for the respondents, dis- 
missed the appeal. : 

Lord Justice Corton, in giving judgment, said it appeared to 
him that the invention which the plaintiff claimed was not a 
proper subject-matter in respect of which a patent could be 
granted. The application to the heel of a boot or shoe of what 
had been applied to the toe did not constitute an invention. His 
Lordship read the following observations of Lord Westbury in 
‘‘ Harwood v. Great Northern Railway Company ”—11 “‘ House of 
Lords Cases,” p. 682:--‘‘There would be no end to the inter- 
ference with trade and with the liberty of adopting any mechanical 
contrivance if every slight difference in the application of a well- 
known thing should be held to constitute ground for a patent. 
= It would be an idle thing, if it were possible, to take 
a well-known mechanical contrivance, and, by applying it to 
a subject to which it had not hitherto been applied, to 
constitute that application the subject of a patent to be 
granted as for a new invention. ° No sounder or more 
wholesome doctrine . . was ever established than that . . 
you cannot have a patent for a, well-known mechanical contrivance 
merely when it is applied in a manner or to a purpose which is not 
quite the same, but is analogous to the manner or the purpose in 
or to which it has been hitherto notoriously used.” These remarks, 
his lordship said, were strictly applicable to the present case. The 
case of “Ha ward v. Hamilton ”—Griffin’s “Patent Co.’s Rep. 
115—and “ Penn v, Bibby ”—“ L. R.” 2, Ch. Ap., 127—were, 
lordship said, distinguishable from the present case, as in both 
those cases there was what was really an invention, and not merely 
an application of an old thing to a new or analogous purpose. 

Lord Justice LINDLEY and Lord Justice Lopes concurred. 
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RAILWAY MATTERS. 


Tue Cairo correspondent of the Daily News says :— 
The Government is sending an engineer to Upper Egypt to survey 
the country between Assiout and Keneh for a proposed railway.” 


Indian Engineering says a project is talked of for 
bridging the Ganges at Sara Ghat, E. B.S. R. This will be a big job 
if carried out. ‘The least waterway required will be three-quarters 
of a mile. 


Sir Georce Bapen-Powe i, who has been travelling 
over the route for some time, has arrived at the conclusion, after 
careful examination, that the Canada railway route to China is to 
be relied upon throughout the winter months, 


Ir was estimated, although the returns had not been 
completely compiled when the mail left, that the Natal railway 
revenue for the past year would reach about £344,000. _The 
amount for 1887 was only £257,877, so that the increase will be 
very considerable. In 1886 the revenue from this source was 
£135,547, figures which give a good idea of the rapidly increasing 
prosperity of the Colony. 


Tux Indian Midland Railway Company took over the 
working of the Scindia State Railway from Gwalior to Agra on the 
15th inst., and will, subject to the approval of the consulting 
engineer to Government, open through from Jhansi to Gwalior on 
March Ist, from which date passenger trains in connection with 
those now running between Cawnpore and Itarsi will run through 
to Toondla, and goods trains to East Bank, Agra. 


Accorp1nG to a financial paper in Berlin, the Sultan of 
Turkey has just sanctioned the constitution of a joint stock company, 
which the German Bank is about to form, for the laying down and 
working of a railway, 460 kilometres in length, from Ismid to 
Angora, for which it has been granted the concession. The Ismid- 
Scutari line, nine kilometres long, has already been worked by the 
German Bank since the 7th ult., after payment of the stipulated 
sum of 8,250,000f. 


Just now an assessment of the land, five miles on each 
side, required by the Hope Scheme for a railway from Chittagong 
to Dibrugarh is, according to Jndian Engineering, being made. 
This looks like busi The requires that a free grant 
of this area be made over to the company for fifty years, Where 
rights already exist in the land, they will not be interfered with, 
but such occupied areas will be made up to the company by addi- 
tional widths in waste land. 


Tue Chinese Times reports that a Pekin policeman, who 
seemed affable and intelligent, but who wore an uncommonly bad 
hat, says that the tribute from France, consisting of a railway 
train with portable rails, has safely reached the palace of the 
Seventh Palace. ‘‘ Why was it first taken to the Prince’s Palace ?” 
he was asked, The old man coughed mildly, and said, ‘‘It is 
written in the Book of Odes, ‘Quidjuid id est, timeo Danaos et dona 
Jerentes,’ which means, ‘Sometimes it it safer to look a gift horse 
in the mouth.” When his Imperial Highness has examined the 
fire-wheel carts, they will be presented to his Majesty the Emperor.” 
Then, after a pause, ‘‘ France can have face now! In the arrival 
of this tribute we see the proof that the Emperor has forgiven the 
French rebellion of 1884.’ : 


Tue controversy upon the suitability of steam as a 
means of street traction is reawakened by the report of the Public 
Works Committee of the Birmingham Corporation. This report, 
which has been adopted, proposes the extension of the permission 
to use steam on the present steam tramways to the 3bth June ; 
but in the discussion in the Town Council upon the subject Mr. 
Lawley Parker remarked that the committee looks forward to the 
development, after the date mentioned, of some new and less 
objectionabie motors—electricity being specially indicated. It 
appears from the report, however, that much more than its fair 
share of street accidents has been attributed to the steam tramway 
system of Birmingham. Of ninety-five street accidents which have 
occurred during the last three months of 1888 only eight were due 
to tramways, and none were fatal, There were no accidents at all 
upon the cable tramways. 


A report has been published on the collision which 
occurred on the 3lst December at Norwood Junction station, on 
the main line of the London, Brighton, and South Coast Railway, 
In this case, during a dense fog, while the London Bridge portion 
of the 7 p.m. down passenger train from London Bridge for 
Hastings was standing—unknown to the signalman—at the 
advanced signal for the down main line at Norwood Junction 
station, the rearmost vehicle was struck by an unattached engine 
which the signalraan was permitting to cross from a siding on the 
up side of the line to the down local line on its way from Norwood 
Junction, where it had just finished its day’s work, to its home at 
West Croydon. In concluding the report, Major-General Hutchin- 
son says :—‘* To guard against the recurrence in fog of collisions of 
this nature, it is desirable that no crossings should be allowed to 
take place while trains are running between block telegraph 
stations. In consequence of the difficulty of seeing the down 
advanced signals at Norwood Junction when getting near to them, 
it is desirable that they should be supplied with lower arms for 
sight under the bridge, which now impedes their view.” 


A MATTER which has excited a great deal of interest 
among Midland traders has, our Birmingham correspondent writes, 
been the new classifications submitted by the carriers under the 
Railway and Canal Traffic Act. The inland position of the district 
renders the charge upon the conveyance of goods a very important 
factor in the development of the local heavy industries. The 
committee of the Birmingham and Midland Railway and Canal 
Freighters’ Association have met during the week at the Council 
House, Birmingham, to consider the matter. Mr. Frank Impey, 
the secretary, made a statement from which it appears that the 
London and North-Western Company proposes to fix higher maxi- 
mum rates than does the Great Western, which proposes rates 
higher than those of the Midland. The classifications, it seems 
further, have been changed for the worse, and the maximum 
— upon many articles of merchandise will be increased if the 
schedules receive sanction. The charges upon minerals, metal 
goods, and machinery, will be increased in — ranging in 
some cases from 50 to 100 per cent. The Freighters’ Association 
has appointed a number of sub-committees to go thoroughly into 
the matter prior to a public meeting on March 7th, or some other 
convenient date. 


Fears are often entertained as to the effects of the 
working of electric railways in localities where snow and ice are 
prevalent. The performance, however, of some of the lines operat- 
ing the Thomson-Houston system during recent snowstorms has 
clearly proved that the snow and ice offer little, if any, opposition 
to their working. The following is from the Railroad Gazette :— 
‘On Saturday, January 20th, there was a heavy fall of snow in 
Scranton, Pa., which at nine p.m. had accumulated to the depth of 
about 6in, On Sunday, the cars made regular trips, which 
on that day are made bourly. On Monday morning it 
was found that there were many drifts, but they seemed 
fo offer no impediment to the first car to go over the 
line, which ploughed its way through them in a way which leaves 
no doubt as to the ability of these cars to operate in stormy weather. 
On the grades of 44 and 5 per cent. (1 in 22 and 1 in 20) the snow 
was even deeper than on the level, but in spite of this the cars made 
their trips on schedule time. The operation of the cars was the sub- 
Ject of universal favourablecomment. At Des Moines in the middle 
of December, about a foot of snow fell, but it had no effect on the 
electric cars, which made their regular trips every fifteen minutes ; 
in fact the electric road was the only tramway in Des Moines which 
was able to operate on schedule time during the storm.” 








NOTES AND MEMORANDA. 


A cusic foot of aluminum weighs 1661b., while the 
same bulk of tin will weigh 445 lb. 


In a paper on “Matter Excreted by Roots,” H. 
Molisch says—Journul of the Chemical Society—it is known that 
roots excrete an acrid juice capable of attacking minerals. The 
author finds that the liquid has much more extensive powers, 
namely, it has buth reducing and oxidising ‘ome. turns 
tincture of guaiacum blue; oxidises tannins and humic substances, 
and consequently promotes the decomposition of humus; trans- 
forms cane-sugar into reducing sugar, and acts feebly like diastase 
corrodes a plate of ivory; and modities the organic matter of soil, 
The root membranes are not simply permeated with this juice; it 
may sometimes be seen to exude in droplets, 


Tue Murray, passing through South Australia, may be 
regarded as the sole drainer of the bulk of South-Eastern 
Australia, ‘‘Its discharge will therefore,” says Mr. S, Pollitzer, 
in the Australian Building and Engineering Journal, ‘‘ give us the 

roportion of rainfall, apart from evaporation and percolation. 
My gauging ne show that the Murray for the year 1883 
discharges at low water the quantity of 125,000 cubic feet per 
minute ; and calculating from experiments and observations of the 
various heights of the Murray at all different seasons, I found the 
total discharge per annum amounts to 187,000 millions of cubic 
feet. This quantity of water reduced to the whole drainage area 
of 365,413 square miles, represents not more than 0-22in. of rainfall. 
Tbe average rainfall was found above to be 17‘94in.; hence the 
Murray discharges 1°22 per cent. of the total rainfall.” 


Tue following is an interesting analysis of the foreign 
element residing at Paris at the end of last year, as ascertained by 
the compulsory registration now in force :—Belgium, 43,712; Ger- 
many and Alsace-Lorraine, 26,169; Switzerland, 25,144; Italy, 
24,178; Luxemburg, 14,692; Russia, 8485; England, 7688; Austria 
Hungary, 5058; Holland, 3770; Spain, 2763; America, 2302; 
Roumania, 933; Turkey, 561: Greece, 536; Brazil, 524; Sweden, 
499; Denmark, 412; Argentine Republic, 264; Portugal, 230; 
Norway, 192 ; Mexico, 174; Colombia, 148; Chili, 132; Venezuela, 
121; Peru, 86; Egypt, 86; Uruguay, 83; Hayti, 63; Servia, 61; 
Bulgaria, 41; Ecuador, 35; Morocco, 32; China, 32; Bolivia, 29; 
Persia, 27; Japan, 23; S. Salvador, 9; Paraguay, 7; Tunis, 7; 
Madagascar, 5; Dominica, 5; Costa Rica, 5; Abyssinia, 2; Siam, 2; 
Guatemala, 2; Niger River, 1; Dahomey, 1; Rubia, 1. Total 
170,262 foreigners of both sexes, 


THERE are now published in the United Kingdom 2176 
newspapers, distributed as follows: — England: London, 463; 
rovinces, 1277—1740; Waies, 87; Scotland, 190; Ireland, 146; 
sles, 23. Of these there are 133 daily papers published in Eng- 
land, six daily papers published in Wales, nineteen daily papers 
published in Scotland, fifteen daily i —— in Ireland, 
one daily paper published in British Isles. ese figures are taken 
from the ‘‘ Newspaper Press Directory.” In the first edition for 
the year 1846 we find the following facts, viz., that in that year 
there were published in the United Kingdom 551 journals. Of 
these fourteen were issued daily, viz., twelve in England and two 
in Ireland. But in 1889 there are now established and circulated 
2176 papers, of which no less than 174 are issued daily, showing 
that the press of the country bas nearly quadrupled during the 
last forty-three years, The increase in daily papers has been still 
more remarkable, the daily issues standing 174 against fourteen in 
1846. The magazines now in course of publication, including the 
quarterly reviews, number 1593, of which more than 400 are of a 
religious character, representing the various religious interests, 


A TALL chimney shaft has been designed for the Horn- 
sey Local Board by Mr. T. de Courcey Meade, A.M.I.C.E., engineer 
to the Board. The principal dimensions are as follows:—Total 
height from bottom of foundation to top of capping, 244ft.; height 
from ground line to top of capping, 217ft.; outside diameter at 
ground surface, 18ft. 3in.; inside diameter at ground surface, 12ft. 
3in.; outside diameter at top under capping, 8ft. 6in.; inside 
diameter at top under capping, 6ft 3in. The bricks used in its 
construction were good London stocks, 9in. by 4}in. by 2#in., and 
the work throughout is laid in English bond, with Dorking lime 
mortar, in the proportion of three Thames sand to one lime. No 
grouting was used in any part of the work. The foundation bed is 
clay 27ft. below ground line. On this a block of concrete was formed 
39ft. square and 16ft. 6in. deep, composed of six Thames ballast 
to one of Portland cement. Brick footings in cement are 33ft. 
square at base, and built up to the ground line, which is 10ft. 6in. 
from top of concrete bed, with regular off-sets of 2}in. by 6in. 
The cap portion, which is constructed in white glazed and blue 
Staffordsbire bricks, is surmounted with a cireularcast iron capping, 
weighing 22 cwt., and forms a very good finish to this tall shaft. 


Tue chemical reactions which produce iron rust 
have been explained as follows:—When a drop of rain falls 
upon the th and polished surface of a piece of iron, the 
the water changes colour and a non-adherent brownish-red precipi- 
tate is formed. Water free from oxygen and carbonic acid does 
not produce any effect upon iron at ordinary temperatures, At 
high temperatures water or steam oxidises iron rapidly to the 
state of ferric oxide, Fe,0,. This oxide forms an adherent coating, 
and the action ceases until the coating is removed. Gaseous 
oxygen at ordinary temperatures does not affect iron, but when 
heated its action is the same as that of steam. Carbonic oxide at 
ordinary temperatures does not act upon iron, but at high tempera- 
tures it is reduced to carbonic acid, and the iron is oxidised. 
Water which contains oxygen alone produces no action upon iron. 
A pe of iron can be preserved indefinitely in lime water, if 
carbonic acid cannot be produced. Water charged with carbonic 
acid, and free from oxygen, dissolves iron into a bicarbonate, 
setting free the hydrogen. The presence of oxygen oxidises this 
bicarbonate, and ferric oxide is precipitated. The carbonic acid 
set free can again act upon the metal, and an addition of oxygen 
will dissolve the bicarbonate thus formed. 





Perusine the report of the Sydney Water Commission, 
one is particularly impressed with the idea that the natural reser- 
voirs in the interior of the earth are boundless; but Mr. S. 
Pollitzer, writing in the Australian Building and Engineering 
Journal, says, and seems to think he has proved: ‘‘ The very con- 
trary is the case. The experiments of Hagen on this matter are 
very reliable, and he found that coarse-grained sharp river sand 
absorbs three-quarters by capillary attraction and only one-quarter 

eeper to be collected under ground ; if, however, the sand 
= mixed with earth, nine-tenths of the falling water will be held 
back by capillarity, while one-tenth only will percolate. The 
Murray country is of far more impermeable character than earthy 
sand is; we, however, make a liberal allowance and will adopt 
Hagen’s proportion. Above we have found that the loss by rivers 
is 1:22 per cent., by evaporation 52°3 per cent., or both together 
53°52 per cent.; the remainder from 100, that is 46°48 per cent., is 
both for capillarity and percolation; of this we found nine-tenths 
for the former and one-tenth for the latter; hence the loss by 
capillary attraction is 41°84 per cent., and by percolation 4°64 per 
cent., quod erat demonstrandum. The theory, therefore, that there 
are unlimited subterranean water supplies caused by annual perco- 
lation is untenable. That there may be stored up considerable 
quantities if the geological stratifications have been proved to be 
favourable, is very probable, but such water is the product of 
showers which have fallen in ages counted out long ago.” It will 
be seen that Mr. Pollitzer assumes that capillarity affords a con- 
stant source of absorption, and also that the quantity so absorbed 
every year is constantly lost. Sup he assumed capillarity to 
be satisfied for once, what does he then do with the 41°8 per cent. 
of the rainfall which capillarity does not want ? 





MISCELLANEA. 


Ata meeting of the Council of the Sanitary Institute, 
held 13th February, it was decided to hold in the summer a 
course of twelve lectures for medical men. 


Apvice has been received by cable that Messrs. Hay- 
ward Tyler and Co., of Whitecruss-street, E.C., have received the 
highest award for atérated water machinery at the Melbourne 
Centennial Exhibition. 


Messrs. T. BRoADBENT AND Son have received cable- 
gram from Melbourne to say that they have been awarded ‘‘ Gold 
Medal” for patent suspended steam-driven hydro-extractors ex- 
hibited at the Melboure Exhibition. 


Ir may be interesting to mention that a portion of the 
extensive Atlas Works, recently vacated by Messrs. Sharp, Stewart, 
and Uo,, have been taken by Mr. James Reilly, who has removed his 
chair-making plant from the works he has hitherto occupied at 
Cornbrook, which have now been taken over by the Manchester 
Ship Canal Company. 


At the auction mart, on the 13th inst., the extensive 
works and properties of the Landore-Siemens Steel Company, 
covering nearly 100 acres, which have cost upwards of half a 
million sterling, were offered in one lot by Mr, Charles P. Whiteley, 
and were sold for the sum of £101,000. This is said to be the 
largest sale ever effected in one lot at the Mart. 


Sanction has been accorded for the carrying out of the 
Boran-Kanavay Tank project at a cost of nearly one lac of rupees. 
A masonry dam, 150ft. long, 90ft. high, and S0ft. wide at base, 
will impound a body of water capable of irrigating 3600 acres of 
wet land, or ten times that area of dry land. The water stored 
will be even more than that in the famous Sulekere Tank. 


Tue Local Board of Queensbury is carrying out a 
system of water supply at a cost of about £6500. The water is 
obtained from the ‘hornton Moor reservoir of the Bradford Cor- 
poration, which is about 1200ft. above the sea level, and about 
7} miles of pipes have been laid. A storage reservoir for two 
million gallons is to be constructed by the Local Board at Moun- 
tain, which is only 30ft. below the Thornton Moor reservoir. 


Eectricat work is certainly extending if other makers 
are obtaining work in anything like the quantity obtained by the 
Anglo-American Prush Electric Light Corporation, which has just 
secured an important contract for the supply of about forty sets of 
combined engines and dynamos of their special design, and has now 
in hand orders for nearly fifty sets uf apparatus of this pattern. 
The corporation bas also a contract for the electric traction of an 
important tramway line in Spain. 


Tue Town Surveyor of Bournemouth, Mr. G. R. 
Andrews, has been appointed Borough Surveyor of Brighton, at a 
salary of £500 a-year. Mr. Andrews has held the post of Surveyor 
to the Bournemouth Improvement Commissioners for upwards of 
ten years, a period which, undoubtedly, has been very important 
in the history of the district. In a comparatively new and rising 
health resort like Bournemouth, the work which has fallen on the 
shoulders of the town surveyor has necessarily been of a heavy and 
responsible character. 


Mr. R.N.C. Cornat, one of the two Middlesbrough direc- 
tors of the well-known firm of Connal and Co., pig iron storekeepers, 
of Glasgow and Middlesbrough, died suddenly at bis resid at 
Coatham on the 14th inst. He was the second son of Mr. William 
Connal, of Glasgow, the head of the firm. He had previously been 
in Canada for some years, and only came to Middlesbrough a short 
time ago, to replace a brother who had gone abroad on account of 
his health. He was only thirty-four years of age, and was well 
known and highly respected. 


THE new president of the South Staffordshire and East 
Worcestershire Institute of Mining Engineers, at the annual meeting 
in Birmingham on Monday, summarised the prospects of the local 
mineral industries. Protessor Benton believes that in future 
mining will be carried on in the great Staffordshire coaltield under 
such conditions as will demand from its engineers an advanced 
education in the many sciences allied to mining. It is improbable, 
he holds, that its ironstone mining will hold as high relative 
importance in the ironstone mining of the country. 





Ar an early hour on Sunday morning a naphtha lamp 
suddenly exploded in an engine-house connected with the Fortn 
bridge Works on Inchgarvie Island. The engine-house caught fire, 
and the flames spread to the time-office, smithy, fitting shops, and 
painting shops, three large sheds being burnt to the ground. The 
damage would have been much greater had it not been for the 
excellent services rendered by a party of bluejackets and marines 
sent from her Majesty’s ship Devastation, which is stationed in the 
Forth. The dynamo and hydraulic engines had a narrow escape. 


A Locat Government Board inquiry by Mr. T. 
Codrington, C.E., one of the Board’s engineering inspectors, has 
been held at Houghton-le-Spring as to obtaining compulsory powers 
for purchase of land required for sewage disposal in connection 
with a system of main sewerage proposed for the townships of 
Hetton-le-Hole, East Rainton, and Moorsley, also for Newbottle, 
West Herrington, and Penshaw. A third scheme has been decided 
to be carried out for the township of Houghton-le-Spring. The 
three schemes involved comprise altogether a population of 33,200, 
and land purchase of fifty-five acres, which are to be laid out on 
the principle of intermittent land filtration from plans prepared by 
Mr. D. Balfour, of Houghton-le-Spring, the engineer tor the pro- 
posed works, 


Tue secretary of the Iron Trade Wages Board has made 
an important communication in reply to the complaints of the iron- 
workers that Sir Thos, Martineau has tied them down to the 
present wages until the end of July. He states that there is no 
rule of the Board by which the Arbitrator’s award is limited in its 
duration, and he gives examples of half-a-dozen awards which have 
been made between 1880 and the present time to prove the correct- 
ness of this reading. During most of the period of Mr. Avery's 
presidency, wages were falling, and fixing the rates of wages 
over periods of time, was certainly in defence of the men. It is 
difficult to see why the same principle should not apply when 
wages are ascending—not in favour of one side or the other, but as 
a means of steadying trade and inducing merchants to give out 
their contracts, 


Tue Safety Step Company, of Manchester, hasintroduced 
aspecially designed step, which very efficiently meets requirements 
where a safe foothold is a necessity, either on staircases over which 
there is a large amount of traffic, or on railway carriage and tram 
steps, which in wet, slippery weather are liable to contribute 
towards accidental falls. These steps, which have been thoroughly 
tested in perfecting their present form, and have stood the test of 
time and of wear and tear, consist principally of a framework of 
cast iron, effectually galvanised to prevent rust, the framework 
being pierced with a number of diamond, square, or round-shaped 
holes, into which either india-rubber, of good quality, or lead, is 
forced, the former being more generally adopted, as lasting longer 
and possessing the advantage of completely deadening sound. 
The application of the safety tread to new steps, whether wooden 
or stone, prevents their becoming worn or unserviceable. When 
the steps have become much worn, a nosing is supplied, which covers 
the requisite packing or cement required for tilling up the worn 
surface, These steps have recently been fixed on stone steps ina 
mill at Stockport, which had been worn away 2in., the result being 
practically a new set of steps with a perfectly safe tread. 
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THE GRAYDON DYNAMITE SHELL 
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THE GRAYDON SHELL. 


THE very admirable volume issued from the United States 
Office of Naval Intelligence, under the title of “Information 
from Abroad,” gives a concise account of the trial of the 
Graydon dynamite armour-piercing and destroying shell. This 
in conjunction with the volume issued by the agents for the 
shell, gives very full information on a subject which is at the 
present moment of great importance. 

The invention of Lieutenant James Graydon, late United 
States Navy, is as follows. His object is to enclose dynamite in 
a steel shell in such a way as to protect it from premature 
explosion or shock of discharge, and from explosion on impact 
before the desired penetration is achieved. To this end he lines 
a steel sheel, shown below, with asbestos, A, A, A, to prevent 
the conduction of heat from the shell to the charge B, B, either 
in the gun or on impact. To render the dynamite safe, and to 
prevent the nitro-glycerine from escaping and collecting in any 
one part of the mass, he makes up the dynamite in small cubes 
of half-inch wide, or in cylinders or spheres, which he encloses in 
paper saturated in paraffin soas to seal them up hermetically. 
These are placed inside the asbestos-lined shell, being grouped in 
sections by divisions of thin metal paper or wood in 
shells. A wad is used at the base of the shell, to diminish the 
shock of discharge. The arrangement for slow action to insure 
penetration before explosion is to place the contact piece, or 
striker C, with a spiral spring D in front of it, which must be 
set up before the striker is fired by detonation. 
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DYNAMITE SHELL. 


The American official report of a trial of this shell inthesummer 
of 1887 may be summarised as follows. The target consisted 
of a portion of a turret of 14in. wall made up of two thick- 
nesses of 7in. plates, laid so as to break joint and roofed over 
with 3in. plating; the whole was bolted together with 1#in. 
bolts. This had been attacked by guns befure, and had shot 
marks and some cracks in it. It was set up without backing, 
and was not in any way supported or braced. The gun 
employed was a 7in. Ames wrought iron muzzle-loading rifle 
piece. The projectiles were steel shells of the service pattern, 
but provided with a large opening in the base to enable the shell 
to be charged on Graydon’s system. The total weight of filled 
shell as fired was 1221b.; the weight of powder firing charge was 
23\b.; the bursting charge was 2°3lb. of dynamite No. 2. 

The claims of Lieutenant Graydon for his shell are enumerated 
as follows by the Government report:—(1) That the action is 
delayed until the penetration necessary for full effect is obtained. 
(2) Shells charged with dynamite on this system can be safely 
fired with all guns. (3) Safety in handling and store is secured. 
(4) No special construction of shell is necessary so long as access 
can be obtained to the interior. (5) The shell will only break up 
by the ection of the fuse on impact so that the full range can 
be secured. (6) The compound will not explode if struck or 
penetrated by small arm bullets. : 

For the first round no fuse was used, the projectile struck the 
left hand section of the target 2ft. above the horizontal joint and 
24ft. to the left of the embrasure—see Fig. 1 and 2—which show 
the turret after three rounds as sketched for Lieutenant Graydon. 
The shell entered 2in. to 3in. into the iron and exploded with 
great violence. The shell apparently had not struck fairly 
point first. The cover was lifted from the turret and toppled 
backwards. Seven roof bolts were broken and some cracks made. 

The second round was fired with a fused shell; it struck the 
turret in an old indentation, partly overlapping that of the first 
shot, and exploded. It increased the first indentation by about 
2in., and continued the crack made by the first shot and several 
others. The third round was fired fused. The shell struck in 
an old indentation 3in. deep, 1ft. below the horizontal joint, and 
3ft. from the left edge of the target, and exploded. It completely 
penetrated the front plate and bulged and cracked the rear one. 
It made considerable cracking and separation of the plates. One 
piece was detached from the left of the target about 3ft. square, 
the report says, weighing about 2700 lb.—but markedas weigh- 
ing 4000 Ib. in the sketch—vide Fig. 2. This was thrown 18ft. 
to the left. Four rounds were then fired on December 2nd, of 
which the first one—round 4—fired at a wooden target one mile 
distant, burst prematurely at from 300 to 400 yards from the 
gun. Round 5, similarly fired, burst at or beyond the target. 
Round 6 was fired to sea at 8 deg. 30 min. elevation; it did rot 
burst on striking the water. Round 7 was fired to sea at 13 deg. 
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30 min. elevation. The shell burst prematurely at about 1000 
yards from the gun. 

After this firing Lieutenant Graydon fired bullets from a 
Springfield rifle into a can of his compound, first from 100 yards 
and subsequently from 50 yards distance. The can eventually 
exploded, but Lieutenant Graydon stated it had been struck 
twice without exploding. The Ordnance Board reported on 
Graydon’s claims as follows: That No. 4 is of no importance, as 
shells require to be specially made to admit of access to their 
interior. Claims 5 and 6 are not substantiated, seeing that the 
first shell burst without a fuse, and the fourth and sixth prema- 
turely, and that the compound exploded on the impact of 
a rifle bullet. On the other hand, the Board report that 
Lieutenant Graydon has made shells which were successfully 
fired with dynamite charges, and which inflicted serious damage 
on the target, especially No. 3 shell, whose penetrative and dis- 
ruptive effect on the target were combined. 








WROUGHT IRON CONE PULLEYS. 


Messrs. Perkins, Son, AND Barrett, the Forge, Bradford, 
makers of wrought and cast iron belt and rope pulleys, shafting, 
bearings, &c. &c., have for some time past been making a con- 
siderable number of cone pulleys in wrought iron, in place of 





those made previously in cast iron, the main object being re- 





duction in weight and cost, and owing to the saving also in 
centrifugal weight, the change of speed is effected more gradually. 
In order to obtain perfect accuracy in running, the makers have 
not only adopted the long straps shown in the engraving but 
also now make the plates in one piece, the full length of the 
pulley, thus requiring special machinery for the purpose. 

The pulleys have been made in almost every variety of 
dimension, from 18in. and 28in. taper diameters by 2ft. 6in. 
broad, up to 5ft. and 7ft. diameters, by 10ft. 6in. broad. The 
broadest pulley made on this system was 13ft. broad on the face 
and 2ft. 6in. diameter, although there is practically no limit. 
The accompanying engraving shows the way in which these 
pulleys are made. 








THE STURTEVANT GRINDING MILL. 





THE Sturtevant Mill Company has for some time past esta- 
blished an experimental station in Heath Mill-lane, Birmingham, 
mainly for the purpose of demonstrating to would-be. clients 
the capabilities of the machine. Here it bas a small 12in. 
mill kept in a convenient position for showing the details of 
construction to visitors, and a couple of 20in. mills, one of 
which is kept at work grinding various materials. The con- 
struction is extremely simple. On a base-plate are mounted 
four very substantial bearings in line with each other; in these 
run two strong shafts on whose inner and opposing ends are 
fastened two cylindric boxes of chilled cast iron. The two 
boxes are of the same internal and external diameters, and are 
left with their rough-cast skin upon them. They are internally 
perfectly plain. Their ends facing each other and the centre of 


the mill, are open, and in the 20in. mill will stand some 1bdir, | 


ol Soll 


VIEW 


apart, Figs. 2 and 3; this centralspace is covered over by the fixed 
casing, through the hopper in the upper halfof which the material 
to be ground is fed, and in the lower half of which are fixed the 
small cast iron grids that form the semi-cylindric screen through 
which the powdered stuff is discharged. These parts are all of 
chilled cast iron, and from an examination of their surfaces we 
can confirm the statement that their wear is so extremely small 
as to be fairly counted inappreciable. The end edges of the 
boxes or cones, as they are called, suffer greater wear than any 
other part, and after eighteen months’ moderately constant use 
it is apparent that they have worn only a small fraction of an 
inch. No doubt the work in this experimental mill has been 
intermittent, and in one kept continuously grinding hard rock 
the wear of this part would become of practical importance, 

The two boxes, B, B,, are kept rotating usually in opposite direc- 
tions. The material falls into the spaces between them from the 
hopper, is sucked into the centres of the rotating cones, about 
half the supply going to each side, and is there given a rotary 
motion, flinging them first to the circumference and then to the 
open end edges of the cones, whence they issue again into the 
| central space. Here the two streams issuing from the two cones 
| form a couple of whirlpcols or vortices with horizontal axes. 
| Apparently it is the smaller pressure at the axis of motion 
| caused by the vortex action that results in the material being 

continually sucked in at the axis, to be afterwards thrown out 
| again at the circumferences of the cones. It is impossible to 
ine the motions going on when the mill is in full work. 
because then the central space is choked full 
of i larly moving substances; and besides 
the energy developed in this mass makes it 
act quite like a small volcano, showers of the 
substance being every now and then thrown 
up with explosive violence, if not kept down by 
the superincumbent weight of a hopper full of 
new material. But if one ceases to feed into 
the hopper, and allows the mill to work itself 
half empty, it is then possible to see the actual 
motions that occur in this condition ; that is, 
when sufficient free space is left in the interior 
to allow the partieles to follow the courses natu- 
ral to them. They are then seen to issue from 
the cone edges in spiral vortices. A curious 
circumstance, vouched for by Mr. Ravensway, 
the engineer in charge of the works, is that it 
makes little difference to the effective rate of 
grinding work, whether the two cones be 
driven in opposite or in the same directions, 

The boxes are termed “cones” because the 
material, being ground, forms inside them a 
hard coating which takes internally a conical 
form. It is easy to see that the stuff driven 
into the corners of the closed ends of the cylin- 
dric boxes find less easy exit than those driven 
outwards near the open end. They stick 
there, and the constant stream over their surface 
compacts them to a hard’ coherent mass, the 
thickness of which becomes greater and greater 
up to a certain limit by deposition from 
these streams. The thickness lessens towards the open ends, so 
that this coating forms a nicely graded wedge-like surface up 
which the particles continue to flow from the axis at the back 
ends to the circumference at the open ends of the “ cones.” It 
is the formation of these cones, which correspond to the stagnant 
water caught in corners round about whirlpools of water, that 
protect the cast iron of the boxes from wear. The normal path 
of a particle in the mass is in all probability first radially in to 
the axis in the central casing space, then along the axis to the 
back of one of the cones, then outwards along a spiral line on 
the cone surface to the casing again. This path must be 
repeated a great many times over by each portion before it is 
rubbed down fine enough to escape through the screen. The 
different small masses are of course following a multitude of 
different paths, all having, however, more or less of the above cha- 
racter. In following these various paths with very various veloci- 
ties, they grind against each other with all the great pressure 
cau by the vortex action, and thus are gradually 
reduced to a fine powder. As one watches shovelful 
after shovelful of hard rocky lumps disappearing down the 
hopper, and afterwards watches the even flow of powder from 
the delivery of the elevator that raises the stuff from under- 
neath the mill to the separators on the upper floor, it is im- 
possible not to admire the wonderful simplicity of the apparatus 
whereby so much power is utilised with so little wear and tear 
of the working parts. Careful consideration of the trial in 
grinding hard basic slag which we witnessed has led us to 
believe that the following statements of the results of previous 
measured trials are not e rated:—The 20in. mill at Dol- 
coath Mines, Cornwall, ground of tin ore 36 cwt. per hour to 
20 by 20 mesh fineness; 24 cwt. per hour to 40 by 40 mesh 
fineness; 18 cwt. per hour to 60 by 60 mesh fineness; 12 cwt. 
per hour to 100 by 100 mesh fineness, -Of hard manganese ore 
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it has ground 10 ewt. in twelve minutes, or at the rate of | 
50 ewt. per hour. The 12in, mill at Birmingham, with in. 
screens in the central casing, grinds four tons basic slag per 
hour, of which 18 cwt. passes through a 100 by 100 mesh 
separator, and the rest is of various degrees of fineness up to 
din. mesh. In doing this work the engine developed 384- 
indicated horse power, the engine being an old factory one of by 
po means efficient character. When running empty at about 
the same speed, it indicated 244-indicated horse power. This 
gives 14-indicate1 horse power as that spent in doing the actual 
work of grinding in the mill when being driven at the above | 
rate, The indicator cards taken during this test are appended. 
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The 20in. mill shown running just now at Birmingham has 
ground up 7000 tons of soft American phosphate land-rock, and 
1700 tons hard river rock, besides much other work, and yet, as 
already mentioned, shows no appreciable wear of the cones. 

The ground stuff is separated in different grades by ordinary 
screens, and what remains coarser than the specified mesh is 
returned by a spout to the hopper of the mill, to be once more 
passed through and reground. We have carefully examined a 
large number of specimens of ground material from this mill, 
namely, Portland cement clinker, tin ore, metallic manganese, 
and basic slag, ground to various degrees of fineness up to 150 
by 150 mesh, and can testify to the uniformity and fineness of 
the product. 

There are two points about the mechanical action of the 
machine which are so interesting that they deserve special 
mention. First, between the outside of the rotating cylinders 
and the internal ring surface of the side holes in the casing into 
which the ends of the cylinders project, there is left about a 
quarter-inch clear open space, and yet none of the powder | 





inside shows the slightest tendency to escape through this aper- 
ture. This seems to show that the pressure in the casing is kept 
below atmospheric pressure in spite of the vortex pressure. It 
is true a suction fan is employed on the delivery to prevent 
dust; but it seems curious that any vacuum should be esta- 
blished in the midst of the jamming, tumbling, and crushing 
mass in the casing. Secondly, there appears to be little or no 
end thrust on the driving shafts. These shafts are given end- 
play in their bearings, and they every now and then shift 
towards the casing and remain in this position for some seconds 
before moving away again in the direction of the end thrust 
that one would naturally expect to find acting. The change of 
position seems usually to take place suddenly, but without 
noticeable shock on the collars of the bearings, and it occurs at 


| quite irregular intervals. 
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The mill was running at between 800 and 900 revolutions per 
minute when grinding the basic slag. The belts in use at the 
time were old belts, not obtained for the purpose, one being 
about 12in. in width, and the other between Qin. and 10in., both 
being double thickness ; the proper width is given as 15in. One 
belt is necessarily crossed, so that the two cups may run in 
opposite directions. It is stated that it makes but little 
difference whether they run in the same or reverse directions, 
but we did not see the mill at work under the two con- 


ditions. The following figures are taken from the new list of 
these mills :— 

Capacity, 
Size of Poundsperhour Poundsperhour Horse- Revs, per 


Pulleys. 


mill. to10 by 10 mesh. to 40 by 40 mesh. power. minute. 


Sin. 1,000- 3,000 500- 1,100 9in.x Sin. 20 2,000 
12in. 10,000-20,000 2,000- 8,000 1éin. x 13}in. 45 1,300 
20in. 15,000-30,000 4,000-10,000 26in. x 18in, 75 850 


The figures we have given of the work done are of interest, few 
facts being available of the power required by the different 
kinds of crushing and pulverising mills, A series of tests on 





different materials would be of interest to many concerned in the 
use of mills for these purposes. Although 14-horse power is 
given as the net power employed, there is always some uncertainty 
in taking the net power in the way mentioned. It would be 
desirable that all the lumps fed in should be reduced to, say, 
walnut size by a good stone breaker. Many of the lumps of 
basic slag fed in the other day were over 5in. across. 

From the engravings, Figs. 1 to 4, the constructive details we 
have described will be readily understood; but to make the 
explanation quite clear we have added the sketch section, 
Fig. 5, which shows most clearly the mode of working. 








MATHEWSON’S STEAM DRIER. 


Tuis invention had its origin in the necessity for producing 
dry steam for various sand blast purposes, the least amount of 
water being fatal to their efficient working. This separator is 
the result of an exhaustive series of experiments, and has been 
found, it is claimed, to be superior as a water eliminator to 
anything tried for this purpose. Its action will be readily 
understood from the illustration. It must be fixed in vertical 
position as shown. The steam inlet is at the bottom. The 
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spiral gives to the steam a rapid circular and centrifugal motion 
inside the tube, which is pierced by a number of narrow slits. 
Through these slits the water is eliminated, and drawn off by a 
regulated valve or trap at the water outlet. The spindle shown 
occupies the central position of the tube, where the steam would 
have little or no motion. All the steam is thereby impelled in 
a circular direction. Messrs. Hydes and Wigfull, Sheffield, have 
from the patentee the sole right of manufacture. 








CAVENDISH COLLEGE, CAMBRIDGE.—An examination will be beld 
on July 23rd and following days, at which eight scholarships of 
£30 a year will be offered. Candidates must be under eighteen 
years of age on Ist October, 1889, and may offer for examination 
one or more of the following subjects :—Classics, mathematics, 
natural science, modern languages. For the regulations and con- 
ditions apply to the master. 


INSTITUTION OF CrIvIL ENGINEERS.— At a meeting of the asso- 
ciation of Birmingham students of this Institution held at the 
Colonnade Hotel, Birmingham, last night—Wednesday, February 
20th—Mr. C. Hunt, M. Inst. C.E., read a paper on “The Con- 
struction of Gasholder Tanks,” in which he pointed out that at the 
present time the largest tanks were made of brick or concrete at a 
depth of between 50ft. and 60ft., with an extreme diameter of 
250ft.; but it is evident that the limits of size have not yet been 
reached. The London clay of all subsoils is, perhaps, the best for 
tank construction, because it can be worked into a basin im- 
permeable to water ; it affords a solid foundation, when undisturbed 
by water, for the tank walls, and its angle of repose being very 
slight, the pressure it exerts upon the back of the walls is quite 
inconsiderable. The cost of gasholder tanks must bear an intimate 
relation to the ground in which they are constructed, quite apart 
from any question of superior skill or economy in design. For 
small gasholders, where the excavation is likely to prove exception- 
ally difficult and costly, cast or wrought iron tanks, especially the 
former, are frequently adopted. Until within a comparatively 
recent period, bricks and stones were exclusively used in the con- 
struction of a tank, but concrete is now very largely employed. 
Each of these materials is suitable with clay puddle or cement 
rendering, the selection depending upon local circumstances. 
Great care has to be taken in deciding the thickness of the walls, 
as they have to perform the function of retaining walls by sustain- 
ing the whole weight of the earth behind them; yet the rule for 
obtaining the thickness of a retaining wall cannot apply, because 
of their curvature. Mr. Hunt described at some length the con- 
struction of the Windsor-street and other tanks. The following 
table was given, showing cost of tanks of various kinds :— 














— Cost p. 1000 
Description and locality Diameter.! Depth Cost of cubic feet 
of tank. P tank. capacity. 
Brick and puddle tanks— ft in. ft. in. £ £ 
Birmingham .. .. . $2 0 20 9 1,y02 17°3 
Do. “ P 97 0 20 9 2,250 14°7 
Do. 12 0 2t 9 3,882 19°2 
Do. 102 0 249 | 3,420 16°9 
Do. 142 0 2% 9 5,850 15°3 
Do. 185 0 41 0 18,190 16°75 
*Do. 200 0 37 0 16,800* 14°4* 
*Do. ate es 200 0 87 0 20,800" 17°8* 
Salford? .. .. 154 0 40 0 11,700 15°7 
i Seer 233 0 82 0 10,000 7's 
Kennington-lane .. 218 0 44 6 21,446 12°9 
POSROE S- ee | os 195 0 37 ~«6 15,000 13°4 
aoe 172 0 37 0 15,200 16°5 
Brick tank, Bolton}... .. 142 6 82 0 7,066 140 
Concrete and puddle tank, 
Nine Elms, London .. 200 0 | 45 0 17,6C0 12°4 
Concrete & rendered tank, | 
Old Kent-road, London | 218 0 55 6 20,300§ | 9°8 





* Inclusive in each case of £1200 for timber framing to the gasholder 


t Puddle found on site. No pumping. crown, 
~ No _— ;.a cavity between two walls filled with hydraulic mortar, 
§ Inclusive of £1800 for timber framing, valves, &c. 
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THE SOCIETY OF ARTS ENGINE TRIALS. 


Many of our readers will remember that the Society of 
Arts instituted last year a competitive trial of gas and 
steam engines, suitable for electric light a 
Thirteen engines were originally intended to be tried, but 
only seven entries were actually received, and in the end 
only four engines were tested. The trials were carried 
out in what were recently the Horticultural Gardens, South 
Kensington. The judges appointed were Dr. Hopkinson, 
Professor Kennedy, and Mr. Beauchamp Tower. The 
trials took place in September, 1888, and in our impression 
for September 28th, 1888, we gave a general description of 
the testing arrangements. Gold medals have been awarded 
to all the competitors. The report of the judges will 
be found in the Society of Arts Journal of February 15th; 
it goes into minute detail, and possesses very great value. 
We do not propose to reproduce it in our columns ; it will 
suffice to give the results, and to consider what the experi- 
ments apparently tend to prove. We shall deal first with 
the only steam engine tested, reserving the consideration 
of the performance of the gas engines for another issue. 

The steam engine was by Messrs. Davey, Paxman, and 
Co., of Colchester, a compound portable engine in nearly 
all respects similar to that which took the first prize at 
Newcastle, and was illustrated in our impression for July 
22nd, 1888. It is unnecessary to describe it in detail ; 
it is enough to say that the two horizontal cylinders, re- 
spectively 5}in. and 9in. diameter, with a stroke of 14in., 
are secured toa wrought iron frame, which also carries 
the crank shaft, and that this frame is fixed on —— 
the boiler. The cylinders are nearly over the fire box. 
The high-pressure cylinder is fitted with a gridiron cut-off 
valve controlled by the governor. The fly-wheel is 62in. 
diameter, and 7in. wide. The rim is trough-shaped 
inside, and this trough was kept filled with water during 
the trial to keep it cool. The brake consisted of two 
ropes, each going once round the wheel, and kept at the 
proper distance apart by wood strips. The tail ends of the 
ropes were secured to a short balance beam, to the centre 
of which was hooked a spring balance supported by a 
wooden gallows. The other ends of the ropes carried a 
plate, on which were placed the brake weights. The 
effective resistance was that due to the weight minus the 
pull of the spring balance. In this way all room for 
discussion concerning the effect of compensating levers is 
avoided. Very admirable arrangements were provided 
for weighing the feed-water and the coal, for taking the 
temperature in the smoke-box, &c., while Mr. Wilson 
undertook to analyse the gases. Nothing was left undone 
to obtain not only accurate results, but a complete state- 
ment of all that took place. Three different trials were 
made. The results given in the report are set forth in 
the accompanying table :— 

Table—Paxman Engine. 








1|Date .. .. .. .. .. «. --|Sept. 26/Sept. 28) Oct. 1 | Oct. 1 
2 Tri = ae ly ae B c 

3 Duration ee ae eee brs.|6-27 hrs.'3-12 hrs. } hour 
SiRwwer .. 2s oc cc ce oe oo) Fe | Bee Half mpty 
5 | Revolutions per minute .. --| 140°48 | 137°35 | 138°10 | 144°20 
6 


Mean initial pressure, high-pres- 

sure cylinder... .. .. .. ..| 176°6 | 176°8 113°0 — 

Mean ratio of ex jon.. .. «| — | — _ — 

Mean effective pressure, high-pres-) | 

sure cylinder .. .. .. .. ..| 52°93 54°98 33°25 11°32 

Mean effective pressure, low-pres-| 
! 


© ona 


| 
sure cylinder .. 7°56 | 16°78 8°92 - -19 








10 Indicated H.P. effective pressure, | 
igh-pressure cylinder . .. ..| 11°14 11°30 685  +2°40 
11 (Indicated H.P. effective pressure, 


low-pressure cylinder .. 10°98 10°26, 5°47) -0°12 





12 Indicated H P.—total ..| 22°12 | 21-56 | 12°92 | 9-98 





13 |Brake load met .. .. .. .. «.| 288°8 | 288°0 | 147°6 _ 
14 |Brake H.P... .. .. .. -. ..| 19°44] 18°95 | 9°76 — 
15 |Mechanicalefficiency .. .. ..| O°879 O-si9 O-792 — 
16 Indicated H.P. in driving engine | 2°63 | 2-61 2°56 2-28 
Boiler. | 

17 | Mean boiler pressure (above atmo-} | 

sphere) .. .. -.  --  «- ..| 191°35 | 187-98 | 120°10 a 
18 Atmospheric pressure for the day | 14°9 14°8 14°38 _ 
19 | Boiler pressure (absolute) .. ..| 206°25 | 202-78 | 134-9 = 
20 Temperature of boiler steam.. ..| 384°3° | 382°9° | 350°1° _— 
2t Pounds of feed used per hour ../[448 7 ]| 447°1 | 39z°2 — 
22 Pounds of feed used per indicated! 

H.P. perhour.. . i{ 20°28}} 20°74 26°72 _ 


23 Pounds of feed used per brake 
B.P, pereer.. 2. -- os «sf 
2: Mean temperature of feed-water in| 
ae oe ee eee 
25 |Mean temperature of feed-water| 


{ 23°08}) 23°59 33°73 one 


0 | 63°0 69°9 _ 


before entering coil .. .. .j| [201} | 201 — — 
26 Mean temperature of feed-water| } 

before entering exhaust feed-| | 

_ arr cy 3°0 - _ 
2i |Temperature of chimney s | 

(Fah.).. a» as” on eure Lae 869-1 _— 
28 |Coalperhour .. .. .. ..  ..| 39°66 | 40°70 | 27°25 _ 
29 |Coal per hour per indicated H.P...; 1°79 | 1°89 2°21 — 
30 |Coal per hour per brake H.P. .| 2°04 | 2°15 2°79 _— 
31 Pounds of water per pound of coal) — 10°99 | 12°08 = 
32 Pounds of water per pound of coal) | 

from and at 212° Fah... .. ..) — 1l-7i | 12°76 _ 


' 


The thermal results of the trial A 2 work out as follows, 
commencing with the furnace and boiler :—The calorific 
value of the coal is about 14,200 thermal units per pound. 
The fuel used per hour during the trial was 40°7 lb, and 
we have, therefore, to account for 577,900 thermal units 
per hour. This heat is expanded in (a) heating and evapo- 
rating water, (b) heating coal and furnace gases, (c) heat- 
ing surrounding objects by radiation, (d) evaporating the 
moisture in the coal ; and these points will be considered 
in order. 

Heating and evaporation of water—The total feed- 
water per hour was 447°] lb., its temperature on entering 
the coil in the chimney—that is when it began to receive 
heat from the furnace gases—was 201 deg. Fah. The 
steam temperature was 383deg Fah. The total heat 
taken up by each pound of water under these conditions 
would be 1029°6 thermal units. The total heat, therefore, 
expended usefully in the boiler per hour was 460,300 
thermal units, or 79°7 per cent. of the whole heat of com- 
bustion, and this fraction represents the actual boiler 
efficiency. 

ftadiation—An endeavour was made to determine this 
loss by a separate experiment. Steam having been got 


up, and everything being in its normal condition as 
nearly as possible, the fire was drawn and small quantities 
of coal put on from time to time, just sufficient to pre- 
vent the pressure from falling. The total quantity of 
coal burnt amounted to 13°5 1b. in 3 hours 23 minutes, or 
4]b. per hour. Some unknown proportion of this quan- 
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the quantity of coal corresponding to the losses } 
radiation. In default of any more accurate means of 
determining this quantity, it must be assumed that the 
loss by radiation when the engines are running is the 
same as when they are stopped, the steam pressure and 
other conditions being the same. We may therefore say 

that, approximately, 3°61b. of coal 
per hour, with a value of 51,075 ther- 
mal units, or about 8°9 per cent. of 
the whole heat of the combustion was 
lost through this cause. 


Evaporation of moisture in coal, 
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The evaporation of the 1:21 per cent, 
of moisture in the coal corresponds 
only to 570 thermal units per hour, or 
O'l per cent. of the total heat of com- 
bustion. 

Loss by formation of carbonic oxide, 
—An examination of the gas analysis 
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ef weight shows that 4°48 per cent. 
of the carbon was burnt only to CO 
instead of to CO,. It will be found 
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that this corresponds to a loss of 
about 380 thermal units per pound of 
coal, or 15,450 thermal units per hour, 
which is 2°68 per cent. of the whole 
heat of the combustion. The whole 
heat account for the boilerstands there- 
fore as in table below. 
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tity was no doubt expended in heating air and furnace 
gases passing up the chimney. It may probably be taken 


heat was employed in heating the furnace gases and lost 
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otherwise as in the run when the engine was working, 
ié., 99 per cent., leaving a balance of 90 per cent. lust 
by radiation. We may therefore take it that 90 per cent. 





of 4 lb, or 36 1b. per hour approximately, represents 
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as a fair approximation that about the same proportion of | 


Oue very notable point about these 
results, saysthe report, is theextremely 
low temperature of the chimney gases, 
below that of the steam in the 
boiler. This is obviously due to the 
very eflicient action of the coil in the 
chimney as a feed-heater. There was 
no possibility of measuring the tem- 
perature of the feed water as it left the 
coil and entered the boiler. If the fur- 
nace gases left the tubes at a tempera- 
ture of about 400 deg. Fah.—and they 
| could hardly be cooler—they must have been reduced in 
| temperature by the coil about 100 deg. Fah. As there 
| were 1°16 lb. of furnace gases for each pound of water, 
and as their respective specific heats are 0°237 and 1°00, 
100 deg. fallin the temperature of the furnace gases would 
correspond to about 38 deg. rise in the temperature of the 
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Calorific value of 40°7 Ib. of coal... .. .. .. 577,900 100 
Heat expended in heating and evaporating 

water, including heat given up by gases to 

coil in c OF 2c ce ce co co es co} 460,800 79°65 
Heat expended in raising temperature of fur- 

nace gases ya ae oe re ee ee 40,700 75 
Heat lost by radiation .. .. .. 51,070 8°85 
Heat lost by imperfect combustion 6. cai 15,450 2°68 
Heat expended in evaporating moisture in coal | 570 0°10 
Heat lost in ash and otherwise unaccounted for 9,810 1°67 





577,900 — 100°0 
water. The steam which was condensed in the feed-heater 
was collected and measured. It amounted to 63°8 1b. per 
hour. Taking each pound to have given up simply its 
latent heat at atmospheric pressure—and with feed at 
201 deg. Fah., it could hardly do more—this corresponds 
to 61,640 thermal units per hour. The heat taken up by 
the feed water, 4471b. per hour raised from 63 deg. to 
201 deg. Fah., amounts to 61,690 thermal units, which 
differs from the quantity just given by an amount far 
within the limits of accuracy of the measurements. The 
water actually evaporated per pound of coal was 10°99 lb. 
This was raised from 201 deg. to 383 deg. Fah. and evapo- 
rated at the latter temperature. Reduced to evaporation 
from and at 212 deg. Fah. the figure becomes 11°71 lb. 
Perhaps a still better standard for comparison with other 
engines may be obtained by taking the evaporation per 
pound of carbon-value in the coal. The weight of carbon 
in each pound of coal was0845lb. The hydrogen in the 
coal was equivalent to 0131 1b. of carbon, so that each 
pound of coal had a calorific value equal to that of 0°9761b. 
of carbon. The water evaporated under standard con- 
ditions per pound of carbon-value was therefore just 121b. 
It is assumed that the steam was dry, and that there was 
no priming. There was no indication whatever of priming, 
but probably the best evidence of its absence is the close- 
ness of the heat balance in table above. 

Engine.—The work done, 21°55 indicated horse-power, 
corresponds to 55,300 thermal units per hour, or 12:0 per 
cent. of the whole heat taken up by the water. The efli- 
ciency of a perfect heat engine working between 383 deg. 
and 212 deg. Fah. would be 0°205. Such an engine receiv- 
ing the same amount of heat as the Paxman engine, 
namely 460,300 thermal units per hour, would turn into 
work 93,200 thermal units per hour. The actual effi- 
ciency of the engine therefore, compared with such a 
perfect engine, is 59 per cent. The heat received by the 
engine per indicated horse-power per hour was 21,350 
thermal units. The brake horse-power of the engine was 
1895; its mechanical efficiency was therefore 87°9 per 
cent., the indicated horse-power expended in driving the 
engine itself being 2°61. 

Boiler and engine.—The combined efficiency of the 
furnace, boiler and engine, as represented by the con- 
sumption of fuel per horse-power, works out to 9°6 per 
cent., 55,300 thermal units being turned into work per 
hour, with an expenditure of fuel having a value of 
577,900 thermal units. The coal used per indicated horse- 
power her hour was 1°89 1b., and per brake horse-power 
per hour 2°15lb. The preceding paragraphs are quoted 
from the report. 

Tt will be seen that the results obtained are very nearly 
the same as those got with a similar engine at Newcastle, 
where the brake horse-power was 20°89, and the coal 
208 lb. per horse per hour. 

We reproduce three diagrams supplied in the report, 
which deserve very careful attention, and from which 
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something may be learned concerning what goes on ina 
steam cylinder. They bear on the problem of cylinder 
condensation, which must be settled fore a satisfactor 
theory of the steam engine can possibly be Be . 
Concerning these diagrams the report says :-—“ The figure 
shows the indicator diagrams for trials A,, A,, and B, 
expanded in the usual way. The diagrams in dotted lines 
are so drawn that their horizontal breadths at any pres- 
sure show the amount of steam of that pressure present 
in the cylinder, while the corresponding ordinate of the 
saturation curve shows the volume as steam of the same 
pressure of the whole feed-water per stroke.” 

Let us consider first what the saturation curve is. It is 
a purely imaginary line, obtained by ascertaining what 
weight of feed-water was used per stroke, and then cal- 
culating how much pressure the steam made from this 
water must have when it filled the whole or part of the 
cylinder. It takes no account of cylinder condensation, 
It is a pure adiabatic curve, and it assumes that the steam 
isa perfect gas, and does no work of any kind or in any 
way. The curve of the indicator card falls, it will be seen, 
sometimes below the saturation curve, sometimes above 
it. When it falls below it, it shows that part of the 
steam has been condensed, and that the pressure has 
dropped asa consequence. In some places it rises above it, 
whieh shows that re-evaporation has taken place, and 
that there is more steam than is due to the calculated 
pressure. In the diagrams A,, Ag, it will be seen that 
the indicator curve does not touch the saturation curve 
until the very end of the stroke of the high-pressure 
piston. The curves show that no re-evaporation took 
place in the high-pressure cylinder during the period 
of expansion. This is flatly opposed to the experimental 
information supplied by Mr. Donkin’s glass cylinders, 
which show re-evaporation the moment the steam port 
closes and expansion begins. In the low-pressure cylinder 
condensation goes on during the first half of the stroke, 
and re-evaporation during the last half. Let us consider 
these phenomena more in detail. 

It is evident that, for reasons which we have already 
set forth fully in these pages, the amount of steam con- 
densed in any engine cylinder, apart from that liquefied 
by the performance of work and radiation, is determined 
by the re-evaporation; consequently the whole of the 
steam condensed in the high-pressure cylinder by the influ- 
ence of the metal must reappear as steam, and be trans- 
ferred as steam to the low-pressure cylinder. But it 
appears from the diagram that this re-evaporation did 
not take place during the steam stroke, so it all took place 
during the exhaust. There is no way of showing this on 
the diagram in the report, but the fact is beyond dispute. 
In like manner the low-pressure cylinder can discharge no 
water due to the action of the metal, and re-evaporation 
accordingly takes place in it partly during the steam stroke, 
the operation being finished during the exhaust stroke. 
The question now arises, how much steam was converted 
into water, and, of the total quantity, how much was 
liquefied in the performance of work, and how much con- 
densed by the metal? The first point we have to settle is 
how much work the steam did. As a rule, calculations of 
this kind are based on the indicator diagrams alone, but 
they are in consequence quite erroneous, and we take 
this opportunity of calling attention to the error. The 
indicator diagram only represents a portion of the work 
done by the steam, as we shall now proceed to show. 

The diagram at first sight seems to prove that con- 
siderable condensation was caused by the cooling 
influence of the metal, and calculation based in the 
usual way on the indicated horse-power would support 
this view. If, however, we deal with the facts from the 
true standpoint, we shall arrive at a different result—a 
result highly instructive and suggestive. It must be 
borne in mind that the steam is quite regardless of the 
nature of the resistance offered to it. In overcoming any 
resistance it has to do work, and in doing work a portion 
of its heat will be transformed into a different form of 
energy, and steam will be liquefied in proportion to the 
heat lost. Now the whole work done in the high- 
pressure cylinder consists in turning the crank-shaft of 
the engine and expelling the steam from the high- 
pressure cylinder into the low-pressure. Instead of 
dealing with the nominal pressures of the steam, the 
correct method is to deal with the absolute pressures 
measured from zero or no pressure, which we may, 
with sufficient accuracy for our purpose, assume. to 
be located 151]b. below the atmospheric line. An 
examination of the diagram will show that the average 
total back pressure against the high-pressure piston was 
about 60 ]b. on the squareinch. The diagram is drawn to 
too small a scale to permit the pressure to be determined 
with minute accuracy, but 601b. is not far from the truth. 
The a mean driving pressure is 52°351b.; converting 
this into absolute pressures, we have 52°35 + 60=112°35lb.; 
and the total horse-power developed in the high-pressure 
cylinder is obtained by substituting this pressure for the 
indicated pressure. The result of the calculation is that 
the work done by the steam was 24'1-horse power ; of this, 
11l-horse power went to turn the crank-shaft, and 
13-horse power went to expell the steam during the 
exhaust stroke into the low-pressure cylinder. In like 
manner, the average total pressure in the low-pressure 
cylinder is the average driving pressure plus the back 
pressure; that is tosay, 17°95 lb. + 151b. = 32°95 lb., and 
the total power exerted in the low-pressure cylinder by the 
steam was 20°76, and the indicated power was 11°26, so that 
the work done in expelling theexhaust into the atmosphere 
was 9°5-horse power. The total power exerted by the 
steam in both cylinders was 44°86-horse power. It matters 
nothing to the steam that only one-half of this power was 
expended on the crank-shaft. The liquefaction which 
takes place is settled only by the power expended, or, in 
other words, by the wok done, no matter how the work 
isdone. In the high-pressure cylinder each pound of 
steam could part with about 908 units ; in the low-pres- 
sure cylinder with about 966; assuming the lower limit 
of temperature in the first to be 293 deg., and in the 
second 212 deg. As a horse-power exerted for one 





hour represents 2564 units, it follows that 2°82 lb. of 
steam must be liquefied per horse-power per hour 
in the high-pressure cylinder, and 2°66 lb. per horse 
per hour in the low-pressure cylinder. Finally, we have 
a total liquefaction of not less than 130 lb. per hour in the 
engine, which represents about 29 per cent. of the whole 


feed-water. e have summarised the figures in the 

accompanying tabular statement :— 
Indicated H.P., high-pressure cylinder 1l‘1 
H.P. expended in overcoming back pressure 13°0 
Total H.P., high-pressure cylinder ... ... ...  24°1 
Weight of steam liquefied per H.P. per hour ... 2°82 Ib 
Total liquefaction perhour ... ... ... ... ... 67°96 1b, 
Indicated H.P., low-pressure cylinder ...... 11°26 
H.P. expended in overcoming back pressure in do, 9°5 
Total H.P., low-pressure cylinder ... ... ... 20°76 
Weight of steam liquefied per H.P. per hour ... 2°66 1b. 
Total liquefaction per hour ... ... ... 55°2 Ib. 
Total liquefaction for both cylinders ... 123°16 Ib. 


Percentage of feed ... ... 


It will be seen that in this way we can actually account 
for more water than was found in the low-pressure 
cylinder at the end of its stroke, and we have now to con- 
sider how it happens that the liquefication was less than 
our figures go to show it must have been. 

In the first place, it will be noticed that we have 
assumed that the whole work done nominally in the high- 
pressure cylinder was really done there. But it is held by 
most engineers that the work done during the time the 
steam port is open is performed, not in the cylinder, but 
in the boiler, and is merely transferred along the steam 
pipe to the cylinder, so that no liquefaction! will take 
place in the cylinder until expansion begins. Whether 
this is true or not is open to discussion, and we express 
no opinion on the point, save that if the commonly received 
view be right, then part of the discrepancy between the 
facts and our figures is explained. In the second place, 
we have to consider a very curious question which has 
never yet been hendiak so far as we are aware. 
We have seen that as much as 13-horse power was ex- 
pended in the high-pressure cylinder in overcoming back 
pressure. What became of this? It is very easy to say, 
no doubt with truth, that it was transferred to the low- 
pressure cylinder, but in what form? It went ostensibly 
to raise the pressure in the low-pressure cylinder, the 
steam between the two pistons virtually playing the part 
to acertain extent of an putitnesteine 2 fluid, but this 
will not enable us to settle what the liquefaction in each 
cylinder respectively was. Does it follow that work 
was transferred from the first cylinder in the form of 
heat which would reduce the liquefaction in the low- 
pressure cylinder? In other words, was the steam sent 
into the Pe ge eg cylinder partly superheated ? There 
can, we think, be but one answer to this. It was not. 
If it is argued that the work being already done in the 
high-pressure cylinder, and transferred to the low, that 
we must not charge liquefaction twice over, we reply that 
this theory is very plausible, but we are not ready to 
admit its accuracy without some form of proof. It must 
be shown indeed that of the total 20°76-horse power 
exerted in the low-pressure cylinder, not only was nearly 
13-horse power handed over from the high-pressure 
cylinder, but that it was supplied in such a way that no 
further liquefaction took place, save that due to the per- 
formance of 20°76 — 13 = 7:36-H.P. In that case the 
high-pressure cylinder, in a word, assumed the part 
played by the boiler as referred to above. The work was 
done in it, and not in the low-pressure cylinder. 
This may be quite true, but it wants putting into some 
shape which certainly does not suggest itself to us. 
Possibly some of our readers may be more fortunate. 
Let us assume, however, that the theory is sound. In 
that case we shall have to deduct from the liquefaction 
in the low-pressure cylinder 13 x 2°66 = 34°6]b., and 
the total liquefaction will become 88°56 1b., or about 
19°7 per cent. of the feed-water, which is very nearly the 
amount stated in the report. The amount of steam 
shown by the indicator diagrams has been measured at 
two places, with the following results :— 


27°5 


Percentage of 
whole weighed 
feed-water. 
Steam in high-pressure cylinder at a pressure of 
1501b. per square inch above the atmosphere, 
which corresponds to a point at 0°39 of the 


stroke, a little after cut off inall cases ... ... 650 
Steam in low-pressure cylinder at a pressure of 

101b. per square inch above the atmosphere, 

which corresponds to a point at 0°67 of the 

stroke, well before release in all cases... 78°8 


This, it will be seen, is an extraordinarily close agree- 
ment with the figures which we have calculated, and goes 
to show that there was no condensation of any kind 
amounting to more than a small percentage, due to any 
cause other than the doing of work; and the figures are 
the more remarkable oa interesting that Mr. Paxman, 
although his cylinders are jacketted, elected to run 
without steam in the jackets, believing that he would 
thereby get a better result than would be the case if he 
admitted steam to them. 

It appears, then, that in this case the liquefaction due 
to the performance of work will suffice to account for all 
the water found in unjacketted cylinders, and that there 
is really no margin left for condensation. The conclusion 
— at first sight incredible, but it is impossible, we 
think, to resist the conclusion. Of course the whole 

int turns on the actual work done by the steam. 

f our reasoning is sound, we have an_ explanation 
afforded of the fact that the steam always works 
wet in the high-pressure and dry in the low-pres- 
sure cylinder of good compound and triple compound 
engines, and the rise above the saturation curve shown in 
the diagrams which we print is due indirectly to the 
transfer of work from the high-pressure cylinder to the 
low. In single cylinder expansion engines, by far the 
greater portion of the work done by the steam is done 
during the first part of the stroke, and in the compound 





1 We use “ liquefaction” to express the condensation due to the per- 
formance of water, and “condensation” to express the liquefaction 
due to the application of cold, 





engine the high-pressure cylinder is the equivalent of the 
extremity of a single cylinder. 

It will be seen that the thermal balance table supplied 
by Professor Kennedy bears little relation to the work 
actually done by the steam. It refers to the indicated or 
available work-—-the work, that is to say, got out of the 
engine, not the work really developed in it by the steam. 
That we have seen amounts on one basis to 44-horse 
power. If we admit that the work done in the high- 
pressure cylinder really reappears in the low-pressure 
cylinder to the extent of 13-horse power, we have still a 
total exerted of 3l-horse power instead of 22-horse 
power, and the weight of water would fall to 14°45 lb. 
per actual horse-power per hour, a marvellously fine result 
for unjacketted cylinders. 

Here for the present we conclude. We have said 
enough, we think, to show that this admirable experiment 
with an admirable engine supplies food for thought, and 
facts which may help to the ultimate formation of a cor- 
rect theory of the steam engine. We would impress on 
all our readers who are interested in such subjects the 
necessity for always ascertaining what is the total work 
done by the steam in an engine, and which is in most 
cases widely different from that shown by the indicator. 
Unless this is borne in mind it will be impossible to arrive 
at any accurate notion of what really takes place in the 
way of liquefaction and condensation in a steam engine. 
Finally, we would utter a word of warning. We expect 
to hear it said, “The action in a compound engine is just 
the same as in a single-cylinder engine ; all you have got 
to do is to calculate a curve to prove this. It is mere 
waste of time to calculate the power exerted during the 
exhaust stroke of the high-pressure cylinder ;” and so on. 
This may be quite true—on paper. It is not true of a 
steam engine, and it will be impossible to prepare any 
satisfactory theory of the steam engine until we ascertain 
facts, and make our figures agree with them. No pro- 
gress will be made if we pursue the opposite plan, and 
try to make facts agree with our figures. Here, for 
example, we have in the report before us grounds for 
hastily assuming that there was heavy cylinder condensa- 
tion, and we expect to be told that if steam had been 
admitted to the jackets the results obtained would have 
been much better. Yet as a fact, the weight of steam 
actually liquefied was about the smallest possible, and 
could not have been materially reduced by a jacket, and 
we also see why it is that the greatest liquefaction took 
place in the high-pressure cylinder, which no curve con- 
tained in the report will tell us. 








LAUNCHES AND TRIAL TRIPS. 


On Monday Messrs. Finch and Co., of Chepstow, launched two 
more 150-ton steel coaling lighters, built for the Lords Commis- 
sioners of the Admiralty. 

The s.s. Iago, which has been built by Messrs. Raylton, Dixon, 
and Co., of the Cleveland Dockyard, Middlesbrough, for Messrs, 
Thomas Wilson, Sons, and Co., Hull, took her trial trip from the 
Tees on Wednesday morning with, we are informed, very satis- 
factory results. The dimensions of this vessel are: leant, 
304ft. 3in.; breadth, 38ft.; depth, 22ft. 10in., with a deadweight 
carrying capacity of 3600 tons. She is built on the well-decked 
type, having a long bridge extending beyond the foremast, and has 
very complete deck arrangements beyond the usual style of these 
vessels. Her engines, which have been fitted by Mr. George 
Clark, Sunderland, are of 210 nominal horse-power, with cylinders 
23, 37 and 6lin. by 42in. stroke. After the trial trip the vessel 
proceeded to Hull. 

On Monday Messrs. Raylton, Dixon, and Co. launched a fine 
steel screw steamer, the Aslacoe, which has been built for Messrs. 
Bennetts and Co., Grimsby. Her leading dimensions are: Length, 
295ft.; breadth, 42ft.; depth, 21ft. 4in., with a deadweight capa- 
city of 3700 tons. She is built specially for the timber trade with 
raised quarter deck, T.G. forecastle, and long bridge extending 
beyond the foremast. Water ballast in cellular double bottom. Her 
engines, which will be fitted by Messrs, Blair and Co., of Stockton, 
are of 220 nominal horse-power, with cylinders 23, 37, and 6lin, by 
42in, stroke. 

The trial trip of the fourth steamer for the service of the Metro- 
politan Fire Brigade took place, Friday last, on the Thames, in the 
presence of Captain Shaw, C.B., and was passed for a mean speed 
of sixteen miles, which exceeds the speed of the other three vessels 
made by the same builder, Mr. Edward Hayes, of Stony Stratford. 
The steamers are steel-plated, 66ft. long, 12ft. beam, 8ft. deep. 
The type of steamer was illustrated and fully detailed in our issue 
of November 30th last. 

On the 20th inst. Messrs. Earle’s Shipbuilding and Engineering 
Company, Hull, launched the first of two steamships they have on 
order for the Empreza Nacionals’ mail and passenger service 
between this country, Lisbon, and the West Coast of Africa. The 
ship is built of aed, the dimensions being 340ft. by 41ft. by 28ft. 
depth of hold to top of floors, and she is classed at Lloyd’s as a spar- 
deck vessel on the cellular system, and has a deep hold-tank aft. 
There are three complete decks and a topgallant forecastle, and 
large houses are fitted aft and amidships for cabin entrances, offi- 
cers’ quarters, &c, Accommodation is provided aft under the spar- 
deck for seventy-two first-class engers. Provision is also made 
amidships for thirty-two second-class passengers ; and further for- 
ward in the ’tween decks is accommodation for 120 third-class 

engers, and the crew are berthed in the topgallant forecastle. 
he ship will be schooner-rigged, and have powerful steam winches, 
and steam steering gear amidships and screw gear aft. The builders 
have carried out an elaborate installation for lighting throughout 
by wee Te in addition to which the usual arrangement for 
illumination by the ordinary system of lamps will be made. The 
machinery consists of a set of triple compound three-crank engines, 
also of Messrs. Earle’s construction, with cylinders 32, 48 and 80in. 
diameter by 48in. stroke of piston, steam for which will be sup- 
plied from two large double-ended steel boilers, made for a working 
pressure of 160lb. per square inch, and having each six Fox's 
furnaces, fitted with Henderson’s patent fire bars, 











THE JUNIOR ENGINEERING SociETy.—On Saturday last, a party 
of members of this Society visited the Deptford Central station of 
the London Electric Supply Corporation, permission having been 
kindly granted by the directors. The party were met at the 
works entrance by the resident engineer, who conducted them over 
the site and explained the many interesting and unique features 
with which the undertaking abounds. The huge buildings are 
rapidly advancing towards completion. In the engine-house the 
smaller engines of vertical Corliss type, by Messrs. Hick, Har- 
greaves and Co., were seen in course of erection, and in the boiler 
house immediately adjoining, the setting of the Babcock and 
Wilcox boilers was being proceeded with. An inspection of the 
electric installation for lighting the works, and which was laid 
down as soon after their commencement as possible, brought the 
visit to a close, 
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TO CORRESPONDENTS. 
Registered Telegraphic rr "cael NEWSPAPER, 


*,* All letters intended for insertion in Tue Exorneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y Leati 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to wform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communiations which do not comply 
with these instructions. 

8. H. S.—There is nothing of the kind in existence. 

H. W. J.—The firebricks on tep will do very well. Take care to have the 
heater properly examined when the boilers are examined, 

J. M. Y¥.—Have you any idea what your apparatus would cost? How do you 
propose to secure insulation in all weathers? Are you aware that the idea 
involved is as old almost as the electric telegraph? 





WALKER'S COTTON PRESS. 
(To the Editor of The Engineer.) 

Sir,—We shall be obliged if you can give us the name of the makers of 
Walker's cotton press. W. G. 

London, February 16th. af 

MACHINERY FOR MAKING MEAT EXTRACT. 
(To the Editor of The Engineer.) 

Sin,—I shall esteem it a favour if you allow me to ask for sources of 
information— either firms or ten—on hinery for facturing 
extract of meat. The plant is required for Brazil. B. H, A. 

London, February 20th. 
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MEETINGS NEXT WEEK. 


Tue InstiTUTION oF CiviL EnoingERs.—Tuesday, February 26th, at 
8 p.m.: Ordinary meeting. Paper to be further discussed :—“ Alternate 
Current Machinery,” by Mr. Gisbert Kapp, Assoc. M. Inst. C.E. 

Society or ArTs.—Tuesday, February 26th, at 8 pm.: Applied Art 
Section, ‘‘English Bookbinding in the Reign of Henry VIIL.,” by Mr. 
W. H. J. Weale; Mr. E. Maunde Thompson, D.C.L., F.8.A., cipal 
li to the British Museum, will preside. Wednesday, February 
27th, Ny — Ordinary meeting. ‘The Irish Lace Industry,” by Mr. 
Alan 8. Cole. 








Tue Sanitary InstituTe.—Thursday, February 28th, at 5 p.m., lecture 
‘The Metropolitan Sewage Question,” by Colonel W. Hope. 

CLEVELAND InstTITUTION oF ENnGinerRS.—Monday, February 25th, at 
7.80 p.m., in the Lecture Hall of the Literary and losophical Society, 
Middlesbrough. Paper to be read and discussed :—‘ The Wasteful Use 
of Steam and Possibilities of Economising the same,” by Mr. R. J. 
Worth, Stockton-on-Tees. 








DEATH. 
On the 14th inst., at 15, Essex-villas, Kensington, WELLINGTON 
Purpon, M. Inst. C.E., in his seventy-fourth year. 
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THE PERILS OF PETROLEUM. 

THE report recently issued by the Home-office in 
reference to the destruction of the petroleum-laden vessel 
United, in Bristol Docks, revives attention to the perils 
which have been found to beset the transit and storage of 
mineral oils, particularly those of the more volatile 
description. Just about a month before the Bristol 
explosion, an extraordinary impression was created by the 
blowing up of the Ville de Calais in Calais Harbour. 
After the occurrence of this French disaster, Mr. Mat- 
thews stated, in the House of Commons, that he had pre- 
pared a Bill intended to establish more effective precau- 
tions for the regulation of the petroleum traffic; and it 
was his desire and intention to introduce this measure at 
as early a period as possible. Only two days after this 
statement had been made, the public were startled by the 
catastrophe at Bristol, an event which showed the press- 
ing necessity for the new Petroleum Bill. A further 
illustration of the extent to which commerce outstrips the 
action of the Legislature is afforded by the fact that the 
Chief Inspector of Explosives has no distinct authority 
to investigate explosions originating with petroleum, so 
that the present report is not the outcome of any existing 
Statute, but arises out of what may be called the general 
authority of the Home-office. Or rather, we may say, 
Colonel Majendie has acted on his own discretion, for he 
says in his report: “I decided, on seeing in the news- 
papers a report of a serious explosion and fire at Bristol, 
due to petroleum, that it was desirable I should institute 
some local inquiry.” This accorded with his usual prac- 
tice, whereby for some years past he had “taken note of 
the more important petroleum accidents in this country 
and abroad, with a view to extracting therefrom such 
information as might usefully contribute to our stock of 
knowledge on the subject.” He had found it the more 
necessary to do so, as being the officer charged with the 
duty of advising the Home Secretary on matters connected 
with petroleum, and especially in connection with 
amended legislation dealing with this class of material. 
It is well that Colonel Majendie acted on his con- 
victions, so as to go beyond the mere letter of his 
statutory duties. Tohiszeal and well-known ability we owe 
the present valuable report, giving a large collection of facts 
relative to petroleum fires and explosions. He acknow- 
ledges the assistance which he has received in the conduct 
of his inquiry from certain parties, including Dr. Dupré 
and Mr. Boverton Redwood, the latter being the secretary 
of the Petroleum Association. Concerning the Bristol 
explosion, it is shown that this must have been started by 
some kind of flame on board the vessel, most likely that 
which would be produced by a match ignited in the cabin 
by a man who wished to light his pipe. The flame thus 
created would be in contact with the petroleum vapour 
which was known to pervade the cabin. The vapour, or 
rather the combined petroleum vapour and atmospheric 
air, would thus set up an explosive action, penetrating to 
the ship’s hold, where the larger mass of combined air and 
vapour would explode with terrific force. That adreadful 
explosion actually occurred is a matter of fact, and it is 
thus to be accounted for, the process being much the same 
as that which occasioned the Regent’s Park disaster in 
October, 1874, when the inflammable vapour served to 
connect the cabin fire with the barrels of benzoline and 
gunpowder with which the Tilbury barge was unfor- 
tunately loaded. 

The vessel concerned in the Bristol explosion was of 
small size, having a registered tonnage of 58 tons, or 
64 tons gross. At the time of the explosion she had her 
cargo on board, consisting of 310 barrels of light mineral 
oil of the kind which Colonel Majendie designates “mineral 
spirit,” being in fact a species of benzoline, known in the 
trade as Pratt’s deodorised naphtha. The voyage was to 
be from Bristol to the river Thames, and it might easily 
have happened for the explosion to occur at the end of 
the trip instead of the beginning, in which case London 
would have been more intimately acquainted with the 
disaster. Such were the circumstances of the case, that 
the blowing up of this unlucky ship seems to have been 
tolerably well assured to occur at some time or other. 
The vessel was in no way adapted for her cargo, and the 
master had only a very hazy conception of the danger by 
which he was beset. He was overwhelmed with good 
advice and solemn admonitions, rather to his surprise and 
annoyance. “He had been accustomed to carry dynamite, 
and never had so much fuss made about that.” The peril 
arising from the pervasive vapour of petroleum was a 
point which he never seems to have understood ; but the 
error is one which very generally prevails, and many 
lives have been lost in consequence. The flame-carrying 
power of petroleum vapour when mixed with air is extra- 
ordinary ; and the readiness with which the lighter kinds 
of petroleum give off their vapour needs to be more 
generally understood. At Colonel Majendie’s request, Dr. 
Dupré carried out some experiments, by which it was 
found that naphtha like that on board the United was of 
such a nature that one volume of the liquid would render 
16,000 volumes of air inflammable, and 5000 volumes 
strongly explosive. One volume of the liquid gave 141 
volumes of vapour at an ordinary temperature, so that 
one volume of vapour would render inflammable about 113 





volumes of air, and would give a strongly explosive cha 
racter to about 35 volumes. It is mentioned as a circum- 
stance admitting of no me np that benzoline in barrels 
is subject to a considerable and continuous evaporation. 
Colonel Majendie states that on more than one occasion, 
in his visits to petroleum stores, he has taken samples of 
the atmosphere, and in several instances has found these 
to be either explosive or inflammable. In like manner 
he took three atmospheric samples from the stores where 
a considerable quantity of naphtha was kept, of the same 
quality as that which had been delivered to the United. 
The barrels appeared to be in good condition, and the 
storehouse was a cool cavern, with a ventilating shaft. 
One of the three samples proved to be almost explosive, 
and the two others quite so. That there wasa very 
decided escape of petroleum vapour into the cabin of the 
United is proved by known facts preceding the ex- 

losion. The entire cargo had been on board nineteen 

ours when the explosion occurred, thus affording time 
for the accumulation of the vapour. The capacity of the 
vessel when empty amounted to about 6000 cubic feet, 
and of this space something more than half was occupied 
with the cargo. The only ventilation was that given by 
the hatchways; and as the specific gravity of the vapour 
was fully three and a-half times that of air, the amount 
of vensstiaaieal from this source was practically very small. 
It was owing to the boisterous state of the weather that 
the vessel was detained in harbour long enough for the 
explosion to take place before her departure. Of the 
extraordinary violence of the explosion, and the fierceness 
of the fire which followed, sufficient is already known, and 
the loss of three lives has to be deplored. 

The disaster which befell the United was on a lesser 
scale than the Calais explosion. The Ville de Calais was 
a steamship of 1200 tons register, specially fitted with 
tanks and tubes for carrying the oil. She had discharged 
her cargo, consisting of crude petroleum, and water was 
being pumped into one of the tanks to serve as ballast, 
when by some means the explosive mixture of petroleum 
vapour and air which remained in the tanks was fired, and 
a tremendous explosion was the result. It is re- 
marked by Colonel Majendie that the risk from fire and 
explosion is not limited to cases in which whole or 
considerable cargoes of petroleum spirit are shipped 
A few barrels, or even one, may suffice. One gallon 
of petroleum spirit, it has been shown, is enough to 
render 16,000 gallons of air inflammable, representing a 
space exceeding 2000 cubic feet. The penetrating nature 
of the vapour increases the risk, a fact which has been 
proved by direct experiment, as well as indicated by 
actual misfortune. This quality, combined with the high 
specific gravity and flame-carrying power of the vapour 
when combined with air, renders its presence highly 
dangerous, even when the quantity may be small. The 
Americans appreciate the risk in a very decided manner. 
Spirit-laden vessels coming from America to England 
have the cargo battened down under hatches, and no one 
is allowed to go below during the voyage, the crew being 

rovided with cabins on deck, in which to cook and sleep. 

appily the same practice appears to characterise the 
large coastwise trade in petroleum spirit conducted from 
Liverpool, and it is said to have been usually the case 
at Bristol. But it is time for the Legislature to inter- 
pose and rectify the defects of the present law. One 
absurd omission was pointed out by Colonel Majendie 
eleven years ago, and still remains, although it has 
been the subject of representations from the Thames 
Conservators. The flaw is such, that whereas harbour 
authorities are empowered to make bye-laws impos- 
ing precautions on the landing of petroleum, there 
is no power conferred with respect to the process of 
loading a ship with such a cargo. Thus incoming 
cargoes are cared for, but outgoing cargoes are disre- 
garded. No less objectionable is the strange feature in 
the Act by which all petroleum which will stand a 
certain test is allowed to go free of all restraint. There 
is reason to believe that the forthcoming Bill will 
extinguish this anomaly, by bringing petroleum of all 
degrees of volatility under regulation. It is stated in 
the last annual report of the Metropolitan Board that the 
petroleum at present placed beyond the reach of the law 
is stored in enormous quantities in London. A single 
wharf has sometimes contained a hundred thousand 
barrels of unregulated petroleum, “stored in such a way 
as might, in the event of fire, have brought disaster upon 
the whole neighbourhood.” Whether it will be possible 
to legislate so as to prevent the sale of dangerous lamps 
it is to say; but it would appear as if this somewhat 
delicate point was receiving consideration. Undoubtedly 
the Petroleum Actas it now stands requires extension. 
Enlarged powers are needed, in order to cope with the 
circumstances arising out of the enormous development in 
the mineral oil traffic, the final extent of which it is difficult 
to foresee. 


ANTHRACITE IRON. 


WE English are given to feeling very satisfied that 
what we do not know about iron manufacture nobody 
can teach us, and although there may be some ground 
for such a very pleasant feeling, it is an unpleasant fact 
that in one direction at any rate we do not make full use of 
our knowledge. The particular direction in our mind as we 
write is the manufacture of anthracite pigiron. In South 
Wales, certain parts of Glamorganshire and Carmarthen- 
shire, there are extensive anthracite coalfields, but the 
produce of these has not been put to its most profitable 
national use since 1876. At present anthracite, or stone- 
coal, is sold chiefly for melting and lime-burning pur- 
poses, but the people of South Wales seem perfectly blind 
to the fact that it is, under certain circumstances, the 
best fuel existing for use in blast furnaces. Anthracite 
itself is a natural coke; the volatile matter or gases have 
all been expelled by Mother Nature ready for iron- 
masters; it yields some 90 per cent. of pure carbon, and 
only 4 per cent. of ash, wv the 70 per cent. of carbon 
mee 12 per cent. of ash yielded by coke; whilst with good 
anthracite the percentage of sulphur is only some ‘5 percent, 
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The chief drawback toanthracite as afuel for blast furnaces 
is its hardness and non-porosity. Due to this, higher 
furnaces and a more powerful blast are needed than are 
necessary when coke is used, and for the same reason the 
output of a furnace using anthracite would be rather 
less than one using coke alone. On the other hand, 
the iron produced is often of an extremely high cha- 
racter, its chief advantages being great toughness, 
ductility, and strength, when the ore is oe As 
is well known, our American cousins manufacture, in 
Pennsylvania, great quantities of anthracite iron; but it 
may not be generally known that the father of this 
trade in the States was one David Thomas, who fifty 
ne ago was the manager of the Yuniscedwyn Iron 

orks, in Glamorganshire, and to whom was due 
the introduction of anthracite instead of coke at 
the blast furnaces of that company. The idea of 
Mr. Thomas was somewhat peculiar. He held that, as 
nature had interstratified coal and iron throughout his 
particular district, she had intended the two to be used 
together. But how to successfully manipulate the two 
he knew not, nor did successive experiments make him 
any wiser. In 1834, however, Mr. Neilson, of Glasgow, 

tented his inventions for heating the blast before bein 
introduced into the furnaces, and Mr. Thomas persuad 
the owners of the Yniscedwyn Works to secure a licence 
to use the patent system at their works, and in 1839 the 
first furnace using anthracite iron was blown in. From 
that time until 1876 anthracite coal was successfully used 
at the works named. There were also, later on, other 
furnaces carrying on a similar work, but gradually they 
wereall blownout, whilst some were pulleddown altogether. 
The furnaces where this particular process of manufac- 
ture was carried on were too far from the seaport; they 
had been erected where both the stone-coal and the iron- 
stone were to be found, and the native Welsh ironstone 
was found too poor, containing only some 25 per cent. to 
compete with foreign ores containing a very much higher 
percentage of iron. In the United States the history of 
the Thomas system may be summarised thus:—The 
Mauch Chunk furnace, built in 1838, was reported to be 
successful, and undoubtedly made iron from anthracite 
for several months, at the somewhat moderate rate of two 
tons per day. But then it was only 21}ft. by 5$ft. in 
size; so what could be expected? The Pottsville furnace, 
which went into blast in July, 1839, failed in its first 
campaign; but was again blown in, October, 1839, with 
complete success. It was still running well, as the late 
William Firmstone has testified, when he visited it in the 
spring of 1840. Mr. Firmstone declares that the success 
of this furnace caused four furnaces to be blown in with 
anthracite on the Schuylkill and the Susquehanna during 
1840, and that all of them were successful. The Danville 
furnace, built in 1839, made 35 tons a week with anthracite 
and fossil ore. The Roaring Creek furnace, in the same 
region, blown in in May, 1840, made 40 tonsa week. The 
Pheenixville furnace, blown in by Mr. Firmstone, June 
17th, 1840, made 28 to 30 tons per week, and ran well 
until it was drowned out by a flood in January, 1841. 
Finally, the Columbia furnace, at Danville, was blown in 
two days before the Catasauqua furnace, namely, July 
2nd, 1840, and was also successful, making 30 to 32 tons a 
week of foundry iron. Mr. Thomas’s furnace, blown in 
on the 4th of July, 1840, made 50 tons a week, and was 
drowned out in the following January by the great 
freshet which, extending also to the Schuylkill, flooded 
the Phcenixville furnace likewise. 

But it is possible to overcome these difficulties. Not 
that we hold it would be at all profitable once more to 
put into blast the old furnaces. Their day is past, and 
their value now is simply what they will fetch as old 
material—a breaking-up value, in fact. But the tendency 
at all works is to move towards the sea. Dowlais, amongst 
other companies, is preparing to move down from its old 
position in the Welsh hills to within a stone’s throw 
almost of the Bristol Channel, thus saving a double 
haulage—on its iron ore to the furnaces, and on its manu- 
factured iron to the place of shipment, which in this case 
is Cardiff and Newport. Under such circumstances as 
these, why should not new furnaces be erected near the 
coast, and on the borders of the anthracite coalfields of 
Glamorganshire and Carmarthenshire ? 

We have secured some figures from a Welsh iron 
manufacturer, and what they show is in the first place 
almost too good to be true, and in the next, lead us to the 
conclusion that if the North Country iron manufacturers 
could have anthracite in their district, the necessary 
furnaces would have been erected long ago. We need 
not, perhaps, give the estimates at length; suffice it to 
say that, using anthracite alone, it would be possible to 
produce hematite pig iron at 41s. 6d. per ton, or with a 
mixture of half coke and half anthracite, the price would 
be, say, 44s. per ton. The latest quotations we have seen 
for Cumberland hematite, f.o.b. at west coast ports, is 45s. 
These figures speak for themselves. We must admit that 
there is some excuse for the Welsh ironmasters and 
capitalists not engaging in the trade offhand. In the 
first place the furnaces now existing near the sea coast are 
not adapted for using stone-coal, and in the next we fear 
the atmospheric influence of South Wales, or, any rate, 
those districts of South Wales where anthracite is found, 
are not favourable to any exertion. The western districts 
of South Wales are cursed with a climate which would be 
eminently pleasant to a band of lotus eaters, but which is 
by no means favourable to business enterprise. Revertin 
to the first excuse, the existing furnaces are neither hig 
enough nor do they possess a sufficiently powerful blast 
for using anthracite. The American furnaces are some 
70ft. high, against the 40ft. or so of the Welsh furnaces, 
and the blast necessary is, say, 5 lb. to 8 lb, or 
about double what is sufficient for coke. But these 
disadvantages can be overcome by constructing new 
furnaces, and we must confess to a feeling of surprise 
that the Welshmen have not long since taken up the 
matter in an energetic fashion. ‘lhis is all the more 
noteworthy seeing the extremely good results which 
were obtained by the Yniscedwyn furnaces when they 





were in blast. From 1870 to 1875 the profit realised on 
the output was, on an average, 10s. per ton; but the 
figures we have show that at the present moment iron 
could be made from anthracite fuel at a price f.o.b. 
at South Wales ports shillings per ton below the price 
now ruling in Cumberland. And when we come 
to consider that there is a demand in South Wales 
for some 7000 tons per week of hematite iron, 
the greater part of which is imported from Cumberland, 
we are all the more at a loss to understand the supine- 
ness of the Welsh ironmasters. It seems almost a flying 
in the face of nature to have all the natural coke 
they have at hand, yet fail to put it to its most profitable 
use. Some day, perhaps, they may awaken from their 
lethargy, and be struck with the necessary happy ym ag 
at the present moment, however, they appear far from 
inclined to make full use of an advantage which should 
not only give them a big foreign trade in the way of 
exporting iron, but which should also have the result of 
considerably apr 4 the cost of making tin-plates, which 
is, perhaps, the chief trade of the South Wales district, 
where the steam coal is found in greatest abundance. 








CROSS-RIVER COMMUNICATION AT GLASGOW. 


THE means of communication between the populous industrial 
regions lying along the north and south sides of the harbour 
of Glasgow have long been wholly inadequate for the proper 
accommodation of the vehicular traffic of these busy districts. 
From Jamaica Bridge westward as far as the horse ferry at 
Partick Wharf, a distance of over two miles, there is no provision 
whatever for the passage of vehicles across the river ; and traffic 
tables recently published by the city architect show that of 
every nine vehicles crossing the Jamaica Bridge seven come 
from the western districts of the town, while a still larger pro- 
portion, about eight out of every ten, are going to destinations 
west of the bridge. The expense and delay thus entailed are 
severely felt by the proprietors of the numerous large manu- 
facturing concerns situated between the points named, and 
many projects for improving matters by the construction of 
high-level or swing bridges, tunnels, and elevating platform 
ferries, have from time to time been brought forward and dis- 
cussed, but so far nothing practical has been done. A Bill for 
constructing a subway under the river from Plantation to 
Finnieston the Standing Orders Committee last month, 
and the work will probably be proceeded with as soon as the 
Bill has received the sanction of Parliament. Thesubway will con- 
sist of threeseparate tunnels, the two outer ones, 16ft.in diameter, 
for vehicular traffic, and the centre one, 10ft. in diameter, for foot 
passengers, converging into one shaft on each side of the river. 
The shafts will be between 70ft. and 80ft. in diameter, and 
some 75ft. in depth, the highest parts of the tunnels being about 
15ft. below the present bed of the stream. The shafts willbe fitted 
with separate hoists for vehicles and passengers, and these will 
probably be operated by hydraulic power. This scheme is being 
promoted by a private company with a capital of £135,000, and 
has every chance of being a financial success unless interfered 
with by some rival undertaking. Two designs for high-level 
bridges, which have recently been submitted to the proper 
authorities, have attracted a large amount of attention. Mr. 
William Arrol, of Forth Bridge fame, proposes to build a steel 
bridge across the harbour at Finnieston, with a clear elevation of 
100ft. above the quay walls, and a span of 430ft. The roadway 
is to have a width of 40ft., with a 10ft. footpath at each side. 
The approaches to the bridge consist of inclines built on steel 
columns, running parallel to the quay walls. The gradient of 
the inclines is 1 in 20, and they are each 2000ft. long, but 
doubled on themselves, so that the length of wharf covered is 
only 1000ft. Moreover, the inclines are placed above the present 
quay sheds ; and thus very little useful space is occupied. In 
addition to the inclined roadways two sets of hydraulic lifts, 
one for passengers and the other for carts, are to be provided, 
and at the turning points of the incline stairs will be p 
for the convenience of pedestrians. The estimated cost for 
the construction of this bridge is £150,000. The second 
design is that of Mr. T. L. Watson, architect, Glasgow. His 
proposition is to cross the Clyde with a steel girder bridge of 
500ft. span in a line with Hyde Park-street, about 1200ft. 
further up the river than the place chosen by Mr. Arrol. Only 
70ft. of clear head-room above high-water mark is provided for, 
but in the event of the bridge being constructed, this is not 
likely to be adhered to, as it would cause grave inconvenience to 
many of the vessels which berth in the upper harbour and 
Kingston Dock. The main approaches are in line with the 
bridge, and that on the north shore is continued along Hyde 
Park-street as far as Stobcross-street, while that on the south 
side runs along Pollock-street to Ardgowan-street. The total 
length of bridge and approaches is somewhat under 5000ft., and 
the gradient of the inclines, with the height of bridge mentioned 
above, is 1 in 40. The harbour wharves, Paisley-road, and other 
thoroughfares are to be crossed by ornamental steel bridges, the 
other parts of the approaches being of arched brickwork. The 
level of Hyde Park-street would be completely altered, but as 
it is practically unbuilt, this would not be a serious matter. 
Pollock-street is at present but little used, and it has a width of 
no less than 100ft. It is proposed to divide it into two 
50ft. streets, the eastern one remaining at its present level 
and the western one rising gradually to the level of 
the bridge. In addition to the main approaches, branch 
roads are to descend from the ends of the bridge to the 
quays, with gradients of about 1 in 24, and these inclines 
could be carried above the wharf sheds on steel columns, 
as proposed by Mr. Arrol. The scheme thus briefly indicated 
would give a direct roadway between the rapidly increasing 
north-western and south-western districts of the city, suitable 
for tramways and all other descriptions of vehicular traffic. 
to the probable outlay, it is impossible at this stage to speak 
with anything like accuracy. It would no doubt be large, but 
the enhanced value of property and land along the line of route 
must not be left out of consideration. We may now allude very 
shortly to two ferry steamer designs which have been approved 
of by the Clyde Navigation Trust for working the cross-harbour 
traffic. Several years ago Messrs. Simons and Co., of Renfrew, 
submitted drawings of a steamer with a movable platform, 
capable of being raised to any height to suit the state of the 
tide. This vessel was propelled by twin screws at either end, 
and had accommodation for 120 passengers and eight carts and 
horses. She was to berth in recesses built to fit her hull in the 
quay walls, the traffic passing through her fore and aft. This 
plan was favourably reported on by Professor Elgar and other 
experts, and the works committee were actually instructed in 
1877 to proceed with the construction at an estimated cost, 
including the boat, of £22,000. For some reason, however, the 
work has never been gone on with, Messrs, Bell and Stcney, 
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in 1885, prepared plans of one of their patent hydraulic 
steam ferries for the Trust. The main feature of this 
system is the raising of the ferry steamer bodily to 
the quay level by means of a large hydraulic ram working 
in a cylinder built into the hull, and acting on a suitable 
foundation placed in the bed of the river. This boat was 
capable of carrying sixty tons, and was arranged for railway 
trucks, as well as for carts and passengers. She was propelled 
by twin screws, and on reaching the quay the power of the 
engines was utilised to pump water into the hydraulic cylinder, 
so raising the boat to the required height. A tender was 
obtained for the construction of a steamer, the total cost, 
including the necessary guide pillars and foundations, being 
only £10,000. But this scheme also was allowed to drop— 
perhaps from a conviction on the part of the members of the 
Trust that nothing but a bridge would meet the wants of the 
case. This view is, without doubt, correct, and it is evident to 
all who have given the matter due consideration that nothing 
but a high-level bridge, at some point above Stobcross, will 
effectually relieve the dangerously congested traffic of Jamaica 
Bridge, and permit the natural development of the western 
portions of the city, though there is probably room for both 
subways and elevating ferries lower down the river. The neces- 
sity for taking prompt measures is increased by the fact that 
the foundations of Telfurd’s fine bridge are suffering from altera- 
tions taking place in the level of the river bed. 


STEAMSHIPS IN THE TYNE, 


THE annual report of the Tyne Commission furnishes some 
facts which are of interest as bearing on the question of the 
employment relatively of steamships and sailing vessels. In the 
last three years the number of sailing vessels clearing from the 
Tyne outwards has fallen from 4988 in 1886 to 4603 in the past 
year, whilst the number of steamers so clearing rose from 8566 
in 1886 to 9042 in the past year; and thus the number of 
steamers so trading is now not much short of double that of the 
number of sailing vessels. But it is in tonnage that there is the 
most remarkable contrast. For the past year the average size 
of the sailing vessels clearing was 206 tons, whilst the steam- 
ships were on the average 588 tons, and thus the average of the 
whole was 459°44 tons, The total tonnage of the sailing vessels 
for 1886 was 941,891 tons, and in consequence of the employ- 
ment of some sailing vessels of large size which raised the 
average, the total for the past year was 959,423 tons. But this small 
addition to the tonnage of the sailiz vessels is dwarfed by the 
increase in the steam tonnage. In 1886 the steamers cleared 
from the Tyne were of an aggregate of 5,085,854 tons, and for the 
past year it rose to some 5,318,686 tons—the intervening year 
being omitted in our remarks because of the fact that the strike 
of the Northumbrian miners had seriously affected all the com- 
parisons for that year. It is noticeable, too, that the increase in 
the tonnage, steam and sailing, as a whole is chiefly made up 
through the additional employment of larger vessels. In vessels 
under 200 tons there is a decrease of some 300 clearances 
between the first and the latest of the years compared ; and it 
is not until we get to vessels of over 400 tons that we find the 
increase really begins, and in nearly every one of the classifica- 
tions above that we have the increase showing itself. Of the 
largest type of vessels, whereas there were in 1886 only 14 above 
2000 tons, last year there were twenty cleared; and so 
in regard to other vessels of large size. The tendency of these 
figures must be looked on as unmistakeable. The Tyne, as one of 
the great coal exporting ports, uses a considerable number of 
vessels of small dimensions, but the continual enlargement of 
trade, and the desire to do it swifter and in largef quantities, is 
forcing on it the employment of vessels of larger size year by year, 
so that the trade growth keeps practically the same number, or 
a number very slightly more, at work at the ports—the in- 
crease of trade giving cargoes simply for ships of larger size. It is 
probable that this conduces to a considerable economy in the 
cost of carriage; the larger vessels being worked with propor- 
tionately less labour, less fuel, and smaller charges of an allied 
nature than the vessels of less tonnage. The amount of the 
capital employed does not diminish in like ratio—the larger 
steamers will use much more expensive machinery than the 
small old sailing vessel, in which so much of the work was done 
by manuallabour. In first cost there is thus not the diminution, 
but in working charges there is that economy of which we have 
spoken. It extends also to the wharves and staiths where the 
vessels are loaded and discharged, the necessities of the large 
steamers compelling the provision at the loading and discharging 
places of more suitable and quicker-working machinery, so that 
both on shore and afloat the same amount of work is done with 
a smaller number of workmen than used to be needed to per- 
form that labour. It seems certain that that will go on more 
speedily just now, because there seems now a decided tendency 
towards an increase of the cost of that labour, and very naturally 
there will follow the larger employment of machinery to lessen 
its use. 


LORD CARNARVON ON THE DEFENCE OF OUR COALING 
STATIONS, 


In the Times of the 19th appeared a letter from Lord Car- 
narvon, pointing out the danger to which we are subject in 
having neglected the defence of our coaling stations at the pre- 
sent time. Lord Carnarvon’s words carry special weight because 
he writes as a man of sober judgment, not the advocate of any 
special school, and because he was, as he says, the chairman of 
the Committee appvinted to report on this question in 1878. 
He names in order Gibraltar and the stations on the African 
coast, and so passes on to Australia. Gibraltar, according to him, 
has had money very badly laid out on it ; Sierra Leone has had 
one or two works erected, but it is destitute of guns, and must 
fall into the hands of the French, operating from Dakka, in the 
event of war with France at the present juncture. The Cape 
of Good Hope, beyond the erection or partial erection of some 
works, is similarly neglected, having scarcely one modern gun of 
At Mauritius are only old type guns. 
At Hong Kong are a few guns of new type, but not heavy ones. 
At Singapore also are a few of the same class, but this colony, 
which has dore much for its own defence, has been shamefully 
neglected, and contrasts unpleasantly with Victoria, which, 
instead of paying money to the Home Government, has under- 
taken its own preparations, and has carried them out well. Guns 
are the main want. How are we to get a sufficient supply of guns? 
This question has been raised with regard to our navy, as 
well as our coast ports, repeatedly. As we have pointed out, it 
is humiliating and distressing to have our best ships waiting for 
their guns for months after completion, The explanation of 
the evil we have noticed, and also the best remedy that we can 
see. The evil was caused by our standing still and making 
almost no guns for three or four years, because we could not 
make up our mind as to the best system. The lee-way thus 
caused can now only be made up by special efforts continued for 
a long time. We have before indicated what we think the best 
course, namely, to encourage private firms to make the smaller 
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guns, and utilise the full powers of the Arsenal and Elswick to 
turn out the really heavy ones. Of course, such means as 
Elswick and the Arsenal possess which are adapted only for 
smaller gun work must be still applied to such pieces without 
interruption, but all that may be made available for heavy 
guns should be employed on them. Once we are rig on | 
roused and in earnest, much could be done by suc 

means. Happily guns of second-rate power are available 
for the greater part of the work of coast defence. On 
Watkins’ system of position finding and grouping, one gun is 
worth sixteen on the old system. Surely we have no excuse for 
failing to supply guns which can be thus made to tell. We do 
not by any means wish to defer the supply of really heavy 
guns, but it is important to push on with those that can be 
made comparatively easily, and ships cannot afford to lie off a 
coast for long under the fire of guns which destroy their 
unarmoured and weaker parts very seriously and rapidly, and 
this can be managed comparatively easily, always assuming that 
we are thoroughly in earnest, Lord Carnarvon reminds us the 
session is soon commencing. Let us hope that the votes and 
money may be forthcoming, 


RAILWAY PROFITS AND EXTENSIONS, 


As evidence firstly of a general tendency towards improve- 
ment in trade, and as affording promise also of an increased 
measure of activity in rolling stock, it is gratifying to engineers 
that the railway dividends for the past half-year are of a very 
satisfactory character. The average rate of the dividends paid 
by the larger lines is about 64 per cent., while the lowest is not 
less than 44 per cent. The highost dividend is that of the 
London and North-Western, which is at the rate of 74 per cent. 
The North-Eastern pays 7} per cent., the Midland 6 per cent., 
the Great Northern 5} per cent., and the Lancashire and York- 
shire 44 per cent. Some of the smaller companies have done 
very well, such as the North London Railway and the Maryport 
aud Carlisle Railway, both of whose dividends are at the rate of 
74 per cent. One result of the increased traffic receipts 
which have provided these dividends will doubtless be the early 
execution of many extensions and improvements which have 
long required to be done. Thus, the chairman of the Midland 
Company indicated at the half-yearly meeting that the share- 
holders must expect the recommendation by the directors of a 
more liberal outlay upon widening and improving the lines and 
adding to their rolling stock. Such completer adaptation of 
traffic facilities to traffic requirements is ever the wisest policy. 
It is a matter for congratulation that the chairmen of the 
respective companies spoke in a conciliatory spirit of the new 
relations between traders and carriers established by the Railway 
and Canal Traffic Act. It will probably be also satisfactory to 
shareholders, and will provoke little dissatisfaction from others, 
that, in spite of newspaper rumours to the contrary, “the race 
to the North”’ is not to be resumed. At all events, each of 
the companies principally concerned announces its intention 
not to take any steps in that direction, unless forced by the 
other. 
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Alfred Krupp und die Entwickelung der Gussstahl fabrik zu Essen. 
Published by Druck and verlag von G. D. Baldeker, Essen. 
Tuis is a volume of 396 pages, with maps and illustrations 
relating to the rise and progress of the great Essen factory, 
under Alfred Krupp. It is interesting, both as to the 
development of the material now so celebrated and as to 
the management of the works and men, but it is a stiff 
piece of German reading. A few extracts may help to 

give an idea of the character of the book. 

Herr Krupp always manifested great interest in the 
welfare of tt workmen, and he founded in 1853 a 
bank in cases of sickness and death, into which each 
foreman and workman had to pay a certain sum of money 
according to his income, whilst Krupp bound himself to 
the payment of half the united pie sh en of his work- 
men. This club insured medical help and assistance to 
each in case of sickness, and in the case of death a contri- 
bution towards burial expenses. As early as the year 1847 
Krupp made a 3-pounder gun, which promised great 
things. The year 1854 brought fresh distinction to the 
factory. Hitherto there had only existed three and 
six-pounder guns—Mantelrohr—built up with cylinders, 
of which last Bavaria and Austria received a sample for 
rial ; in this year he delivered a 12-pounder Mantelrohr 
to Brunswick. This was constructed according to the 
design prescribed by Lieut.-Col. George Orges, commander 
of the Brunswick Artillery. 

The Artillery Commission directed their attention 
tion to the development of theexisting ordnance then under 
examination, It was mainly a question of whether the 
old smooth-bore brass 6-pounder—-the light gun—could 
not be replaced(?) by a new short 12-pounder, which 
should greatly surpass the old 6-pounder in its effect. 
The trial of the cast steel 6-pounder was for that reason 
continued in 1857 and 1858, until, in the beginning of 
January, 1859, the Artillery Commission moved the 
adoption of sixteen cast steel 6-pounders, because “ the 
shooting powers of the new 6-pounders satisfy all 
demands within a distance of 1880 m.” Then, as the 
Inspector-General of Artillery held the opinion that 
the rifled cannon would be only fit for the field if 
they had a useful shrapnel shell or a case shot, the trials 
were continued before the then. Prince Regent—after- 
wards King of Prussia and Emperor of Germany—the 
result of which was so favourable, that the Prince ordered 
300 rifled field guns as soon as possible. In the Cabinet 
order 100 is erased and 300 is substituted in the Prince’s 
own handwriting. 

“Shortly before this an important event happened in 
Krupp’s cast steel works. On the 16th Sapiomien, 1861, 
the new steam hammer—which two years before had been 
projected with a falling weight of only 850 ctr., but later 
was mounted with a falling weight of 1000 ctr.—was set 
up. With this hammer, which received the special name 
‘Fritz,’ Krupp had ventured into the unknown. The 
greatest steam hammer hitherto existing fell far short of 
the falling weight adopted by him. Small wonder, then, 
if the construction was spoken of in technical circles with 
grave doubts, while one went so far as to ask ‘If Herr 
hs f had gone mad?’ Even master and workmen 
looked forward in suspense to the day of trial. When 
there, at the first stroke of the hammer the expectant 





officials and workmen—amongst whom the master of the 
factory occupied the foremost position—saw it slowly rise 
to a height in order to fall the next moment with fearful 
vehemence on a mighty block of cast steel, every person 
sprang back involuntarily. Krupp was the only one who 
ouey kept his place, and, undisturbed, watched the vast 
isplay of strength. He was from beginning to end so 
perfectly sure of success that he now enjoyed his triumph 
to the full. The hammer, which cost 1,800,000 mar 
weighs at present precisely 60,000 kilogs.—59 tons. It 
is a steel prism of 3°7 m. length, and 15m. and 1°25 m. 
thickness, which is suspended 4 m. above the ground.” 
In the London Exhibition of 1862, the German iron 
industries opposed the English as formidable rivals. 
Krupp, of Essen, stood foremost in the ranks. In spite 
of the fact that they treated him very cruelly as to his 
place in the exhibition, even an English critic declared 
that his exhibition “ was one of the most important and 
extraordinary collections, the like of which had never 
been seen before.” The Zimes, which had passed this 
criticism, was unprejudiced enough to close the article 
on Krupp with these words: ‘“ We congratulate Krupp 
on the splendid position that he occupies in the world as 
producer of the greatest and most faultless mass of cast 
steel, but we do not congratulate him on his place in the 
Exhibition.” Lothar Bucher, the clever writer, afterwards 
Bismarck’s right hand, in a German report on the London 
Exhibition, says: “In steel we beat the whole world, The 
Krupp cast steel and the Styrian scythe steel are un- 
equalled. Among Krupp’s goods are three larger than 
any, a block of cast steel 40,0001b. weight, poured from 
600 crucibles, broken in the middle, to show the fracture, 
by means of a steam hammer of fifty-tons weight, the 
largest ‘in the world;’ a propeller shaft with two cranks 
for a steamer of the North German Lloyd in Bremen, 
22,000 lb. weight; and lastly, hardened and_ highly 
polished cylinders, 10in, diameter, 16in. long, also of cast 
steel. The fracture of the block is so even in colour and 
grain, so perfectly free from flaws and imperfections, that 
it seems as if the mass could not be steel, but sugar or 
some other substance that can be boiled and strained. 
The cylinders are as bright as a diamond.” 

In 1861 the Bessemer process was adopted in Essen for 
cylinder work. In 1852 the town of Essen contained 
10,475 inhabitants. In 1864 these had increased to 31,327. 

We must not, however, endeavour to follow this work 
further. The achievements of Krupp in the latter years, 
though of much greater importance than those above 
quoted, are comparatively well known, and have in many 
instances been the subject of detailed reports in our 
columns. It is as a history rather than as a scientific 
record that the volume before us is specially interesting. 


A First Course in Mechanical Drawing (Tracing), arranged for 
Use in Technical and Science and Art Institutes, Schools, and 
Colleges. By Gero. Hatupay. London: E, and F. N, 
Spon. 1888. 

Tuis is a series of twelve sheets of drawings of parts of a 

simple vertical engine, selected with a view to leading the 

learner on, much in the same way as he would be led on 
in a drawing-office. The selection of drawings for the 


purpose is a good one, and the instructions are clear and 
explicit. We may particularly commend to our readers 


Mr. Halliday’s introduction to the series. From it we 
may quote the following:—‘“ When the practical man 
takes to writing about anything, he is often pursued by 
the dread of being considered unscientific. This fear has 
not only been a cause of trouble and anxiety to himself, 
but has in no small degree hindered the progress of 
technical education. That about which he knows most 
he considers of least value, and he thinks that if he put 
it in print he would thereby constitute himself a bore to 
the public. He fears to tell, as Tne Encinerr puts it, 
how he ground and set his cutting tool for the purpose of 
boring a cylinder, unless he adds how many degrees of 
temperature the water was raised, into which he philo- 
sophically dropped the cuttings. And yet it is precisely 
this kind of knowledge which by experience he has found 
out himself, that the public requires, and for which, when 
it becomes wise, it will thank him. Perhaps there exists 
no better exemplification of the truism that the practical 
man fears being considered unscientific, than a book 
which lies before me. It is a book prepared by an excel- 
lent practical engineering draughtsman as a standard 
work of instruction in mechanical drawing. Against the 
quality of the drawings and genius exhibited in their selec- 
tion I have nothing to say; perhaps there could not possibly 
have been a better selection; but their excellence depends 
on their being put to another use than that for which they 
were istendel, Perhaps no drawing-office in the country 
has turned out better and more distinguished men than 
that of which this gentleman is the chief, and the excel- 
lence and distinction of these men are in no small degree 
due to the care, good example, and perfect curriculum 
through which he directed them. Yet when he descends 
from the duties of chief to that of teacher he exactly 
reverses the process of teaching. Just fancy what would 
be thought of a modern Todhunter, were he to propose 
that pupils should begin studying mathematics by going 
first through the calculus, and finishing off their study by 
arithmetic. Design of machinery in the subjects called 
machine construction and drawing, corresponds to the 
calculus in the subject called mathematics, And so in 
the drawing-office, where practical men are to be found, 
and where everything has not been offered up to the god 
named ‘scientific training,’ design of machinery, the 
calculus of machine construction, is left to the journey- 
man, or if the apprentice be a particularly good one, he 
may be initiated towards the end of his apprenticeship 
into its mysteries; but in the schools and colleges, where 
everything must go through the Moloch of scientific 
training, it is considered best to start with design of 
machinery, the calculus of machine construction. On the 
other hand, tracing, which may be called the arithmetic 
of machine construction, and which is taught first in the 
drawing-office, is put down as the finishing stroke of the 





teaching of drawing in our schools and colleges, and is 
kept to the very last, if ever it is taught at all. In fact, 
men will act against their better judgment, reverse their 
own practical processes, and do anything rather than be con- 
sidered unscientific. But it is time we were beginning to get 
over all these prejudices. Until men begin to understand 
that it is not the savant but those who are daily engaged 
in handicrafts that know most about them and best how 
to teach them, we cannot expect to make much progress 
with the instruction of those handicrafts.” 





Tabulated Abstract of Acts of Parliament relating to Water 
Undertakings, 1879 to 1888. Compiled by Epwarp Kynaston 
Bursa, M. Inst. C.E. Second edition, with rules and regu- 
lations applicable to the conduct and management of such 
undertakings. London: Henry Frowde. 1889. 84 pp. 


Tuis is the second edition of a compilation which has 
proved to be very useful to those interested in water 
supply undertakings. By supplementary tables it now 
includes the Acts of last sesssion. The information it 
contains will save waterworks engineers and borough 
officials a great deal of time. The subjects are given in 
nine tables, preceded by a typical set of waterworks 
undertakings. Table I. gives a complete list of all water 
Acts and orders, showing name of place, date of Act, 
clause in Act, the old and the new share and loan capital, 
and, where possible, the amount authorised to be raised ; 
Table II. gives name of Act or order, date, clause, and rate 
of dividend; Table III. gives under similar heads the 
capitalisation of profits; Table IV. gives manner and 
time of repayment of money borrowed by public bodies; 
Table V. gives sale of shares by auction or tender; Table 
VI. rates of charge for domestic supply; Table VIL. gives 
rates of charge for public or trade supplies; Table VIIT. 
gives authorisation of transfers from companies to public 
bodies, with, as in previous tables, abbreviated particulars ; 
and Table IX. gives special provisions worthy of notice. 
The book may be taken as an explanatory index to the 
leading points in the water Acts for the nine years includ- 
ing 1887 from 1879, down to which date Mr. G. W. Ste- 
venson’s book gives similar information. 


The “ Electrician” Electrical Trades Directory and Handbook 
for 1889. 


Tuis directory, published by the “ Electrician” Print- 
ing and Publishing Company, formerly entitled “The 
Electrician’s Directory and Handbook,” now appears for 
the seventh time, and very much increased in number of 
pages of reference matter and in advertisements of elec- 
trical manufactures. The numerous additions in electri- 
cal data, facts and statistics of value to electricians and 
electrical engineers, to the names in the directory and 
other parts of the handbook, have increased the book 
from 400 to 600 pages. We may congratulate the editors 
and publishers on everything except the wood engravings 
given with some of the biographical notices. The selec- 
tion of technical information is good, although the 
arrangement might be improved. 
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Architects’, Surveyors’, and Auctioneers’ Diary and Almanack, 
1889. Waterlow Brothers and Layton, Limited. 


The Elementary Principles of Electric Lighting. By Alan A. 
Campbell Swinton. With sixteen illustrations. London: Crosby 
Lockwood and Son. 1889. 


Notes on Building Construction.. Part 11I.—Materials. Advanced 
Course and Course for Honours. Second edition, revised and 
enlarged. London: Messrs, Rivington. 1889. 


The Chemical Analysis of Iron. A Complete Account of all the 
Best Known Methods jor the Analysis of Iron, Steel, Pig Iron, Iion 
Ove, Limestone, Sluy, Clay, Sand, Coal,- Coke, and Furnace and 
Producer Gases, By Andrew Alexander Blair, London: Whittaker 
and Co. 1888. 


Report on the Cost and Efficiency of the Heating and Ventilation of 
Schools; for the Use and by the Request of the School Board of 
Dundee. By Thos, Carnelly, D.Se., F.1.C., assisted by John 
Foggie. Dundee: Winter Duncanand Co. 1889. Paper. 








LIVERPOOL UNIVERSITY COLLEGE ENGINEERING SoclETy.—A 
meeting of the above Society was held on Friday last, 15th inst., at 
4 p.m., when Mr. P, W. Johnson read a paper entitled, ‘‘ Marine 
Boilers.” The author commenced by describing the various types 
of boiler used in the early days of steam navigation, and pointed 
out the defects of same, and the reasons why they were not appli- 
cable for generating steam for the more modern type of engines, 
The various stages through which the marine boiler passed in 
attaining its present form and proportions, together with the 
efficiency of same, was then dealt with, and the author concluded 
the very interesting and instructive paper with a description of the 
locomotive and water-tube types of boiler used for torpedo boats 
and launches, A discussion followed the reading of the paper, and 
the proceedings terminated with a vote of thanks to the author. 
The paper was very well illustrated by diagrams and the oxy- 
hydrogen lime-light. 


THE City AND GuILDs oF LonDon INstTITUTE.—A course of 
twelve lectures on architecture, dealing with the practical side, 
illustrated by sketches, diagrams, and specimens of materials, will 
be delivered by Mr. Banister Fletcher, F.R.1.B.A., J.P., D.L., at 
the Central Institution, South Kensington, on Monday evenings, 
commencing at 7.15. Subjects :—1889: March 4th, Architecture 
ae lecture); March 11th, Foundations; March 18th, 

imes, cements, and concrete ; March 25th, Brickwork ; April 1st, 
Masonry; April 8th, Building stones; May 13th, Fireproof con- 
struction; May 20th, Timber, its several forms and uses; May 27th, 
Carpentry (roof and other constructions); June 3rd, Iron and its 
use in building ; June 10th, Plastering and materials ; June 17th, 
Plumbing and sanitation. To test the knowledge acquired by 
those attending the lectures, there will be a written and oral 
examination at the end of the course. To those who obtaina 
‘* pass,” certificates will be granted. The Worshipful the Carpen- 
ters’ Company have generously offered the following prize to the 
candidate who obtains the greatest number of marks :—First prize, 
£5 5s.; and the lecturer offers the following additional prizes :— 
Second prize, £3 3s.; third prize, £2 2s. Serial tickets for the 
entire course, £3 3s., may be obtained of the Dean at the Central 
Institution, Exhibition-road, South Kensington, or at Carpenters’ 
Hall, London Wall; or of Mr. Banister Fletcher, 29, New Bridge- 
street, E.C., and 7, Kennington-park-road, S,E, 
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INSPECTION AND CLEANSING OF DOMESTIC | 


DRAINAGE. 
By W. D. Scorr Moncrigrr. 
On the evening of the 6th inst. Mr. Scott Moncrieff read a useful 
per upon ‘ Domestic Drainage,” before the Society of Civil and 
echanical Engineers, the president, Mr. Middleton, being in 
the chair, Mr. Moncrieff has long been an exponent of the 
rinciple of cast iron drainage for town houses, and has 
rought the application of the material to a point greatly 
in advance of anything that has hitherto been carried out in 
this country. The main contention of the paper was that the 


best results are to be obtained from a proper combination of 


what has been recently done in the United States with the practice 
in the United Kingdom ; in the one case adopting a more reliable 
material for the construction of the drains and their connections, 
and in the other embodying a more advanced system of inspection 
and ventilation. 

The first portion of the paper was devoted to an historical account 
of the development of the systems in the two countries, which, by 
the way, are of the most recent character, as shown by the fact 
that the leading text-books of ten years ago make no mention of 
arrangements which have already become of almost universal 
application, 

Having criticised the weak points of the ordinary brick manhole 
and inspection chamber, Mr. Scott Moncrieff went on to say :— 








‘The first idea of obviating the effects of the intervention of man- 


holes so as to save a loss of current of air, was forced upon me at 
the extensive sanitary works which I carried out at the Foundling 
Hospital some years ago. 
as subways, in which I laid a system of cast iron draii 


. nage, as 
since been done at the Houses of Parliament. : 








cast iron half channel pipes, cast in the same piece with a shallow 
chamber in which the sides were provided with flanges to take a 
plate, upon which the cover itself could besecured. This I accord- 
ingly did, and several houses in London were provided for in this 
way with the most satisfactory results.” 

ig. 1 shows a manhole chamber which provides for the junction 
of the house drain, with two side drains discharging into it, the 
lid being removed, and Fig. 2 shows a similar provision for the 
extremity of the house drain towards the street sewer, with a 
syphon trap bolted on for the purpose of disconnection, 

There is no complication of branch drains to which these shallow 
cast iron manholes are not applicable, and the certainty of being 
able to make one joint as good as another, each and all of them 
being run in with molten lead and caulked, as in the case of high- 


flush tank, and is discharged in the ordinary way. When the 
water has descended in the tank, owing to its rapid discharge 
through the syphon, a partial vacuum is produced in the long leg 
of a bent syphon fixed in the suspended container, which has the 
effect of emptying it and allowing it to rise and close the hot-water 
valve until again weighted by the trickle, which is regulated to 
give effect to the operation of flushing at any required intervals of 
time.” 

“In another and somewhat simpler arrangement, shown in 
Fig. 5, the syphon is fixed in a well in the bottom of the tank, 
and the float of an inverted ball valve works in this well also. A 
trickle of water is allowed to pass into this receptacle, which, when 
full, raises the ball and turns on the hot water valve, filling the 
tank and discharging as before. The advantage of this arrange- 





Fig. 5 
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pressure mains, gives an assurance of security which is equal to 
that of the excellent practice in America. At the same time the 


| advantages are obtained of a simple provision for thorough 


| dirty water is used for the purpose of 


In that case I utilised existing sewers | 


At the angles of | 


these sewers the manhole entered the archways from the ground | 


level, and I was confronted with the alternative difficulty either 
of completing the manhole walls to the bottom of the subways, 
which would have obstructed them completely, or allowing the 
half channel right angled pipes to remain open, leaving the drains 
to be freely ventilated into the subways. The alternative of 
dividing the drainage into sections separately by means of discon- 
necting traps and air inlets was not open to me, because 
the smallness of the fall required that there 
only one trap for the whole system, if possible. In these 
circumstances it occurred to me that the manholes should 


be ee up only a few inches above the level of the drains, and | 


rovided with air-tight covers. It was only a short step from the 
ow manhole, provided with an efficient air-tight cover and the 
cast iron hopper floor, to the plan of carrying the drainage through 


should be | 


| cleansing the various sanitary appliances, 


| with the cleansing of domestic drainage, 
excluding reference to flushing arrange- 


ventilation of the drains and soil pipes which I have already 
spoken of as a great improvement upon the less developed and 
more complicated system used in the =e 

United States, together with all the bene- &- 
fit which arises from small manholes in- 
stead of large sewer gas cesspits, and a 
greatly increased current of fresh air. 

A grease trap is shown at Fig. 3, in 
which provision is made for inspection of 
both the inlet and outlet branches by 
means of removable plugs; while for the 
cleansing of the trap itself a movable 
dish, fitted with baffler plates, is pro- 
vided, to prevent the too rapid current of 
hot water impregnated with grease pass- 
ing into the a. 

After having spoken of several appli- 
ances for providing means of access for 


Mr. Scott Moncrieff then went on to deal 


ments not applicable to the drain itself. 
Among the various cleansing appliances 
which have been introduced, there is 
none that is at all comparable in efficiency 
to that of Mr. Roger Field’s flush tank, 
One objection to the flush tank, as 
designed by Mr. Field and now generally 
used, has been the absence of any pro- 
vision for cleansing the trap of the syphon 
and the pipes in connection with it, a 
matter of considerable importance when 


flushing. To obviate this, Mr. Moncrieff 
designed an annular syphon, Fig. 4, the 
inner tube of which is removable, as well 
as the outer one, the former being ar- 
ranged like the standing waste of a cistern 
fitting in a ground conical socket. In 
some cases it is inconvenient to have a 
trap fixed beneath the flush tank, and in 
order to obviate this he adopted an ar- 
rangement by which the necessary trap- 
ping is carried out in the cistern itself 
as shown in Fig. 5, which illustrates a 
form of flush tank he designed to meet 
the difficulties arising from the discharge 
of grease from the scullery, more especially in such places as cluts, 
hotels, and other large establishments, In this case, a flush of hot 
water is used for the purpose of scouring the drain. 
“In one form of th 








ment is that it is very simple and effective, doing away with the 
necessity for having any accumulations from sink discharges 
which are not only sources of smell, but also of annoyance and 
trouble.” 

Mr. Scott Moncrieff concluded with the description of a number 
of improved appliances with which his paper was illustrated, in 
addition to the drawings, and stated that for several years be has 
used nothing but cast iron drainage for town houses, and with 
invariable success, both as regards efficiency and cleanliness, 

In the discussion which followed there was a general consensus 
of opinion that the principles advocated by Mr. Moncrieff were a 
great step in advance of the ordinary practice of house sanitation, 
and he received a hearty vote of thanks for his paper. 








THE SEVERN TUNNEL.—-At the recent half-yearly meeting of the 
Great Western Railway Company, one of the shareholders, Mr. 


R. W. Giles, moved, ‘‘ That in consideration of the perseverance 
and — manifested by Mr. C. Richardson, C.E., during many 
years in the difficult task of exploring the bed of the Severn and 


designing the plan and superintending the works of the Severn 

| tunnel, now successfully accomplished, this meeting hereby votes 

the sum of £1000 to Mr. Richardson in recognition of his excep- 
tional services.” The resolution was passed unanimously, 


Snow Armour.—In a recent official test at Frederikshal, 
Norway, of the virtues of snow for breastworks, one was con- 
| structed 20 metres long, 1°4 high, and 3 metres thick, at the 
ground, sloping up to 1°5 or even 2 metres thick at top. It was 
made by the soldiers rolling large snowballs, putting them in a 
row, and then filling the interstices with snow packed tight by 
means of snow shovels, swords, bayonets, &c. Shots were fired 
from Garmann guns at a distance of only 50 metres. Seven shots 
aimed at the upper portion, about 3 decimetres below the top, 
went clean through, the thickness of the breastwork at the points 
of Spe ane varying from 1 to 1°58, Three aimed at about 0°6 
or 0°7 below the top remained in the snow, and were afterwards 
dug out. It appeared that one of them penetrated to a depth of 
1-25, another of 1°20, and a third toa depth of 1°23 only. The 
snow was quite free from fragments of ice; but the projectiles were 
all found to be flattened and broadened towards the front. Atthe 
| time of the experiment, the thermometer stood at + 2 deg. Cent. 
| Water was poured over the breastwork, and next day it was found 
| covered with a coating of ice. Ten shots were fired, but at a dis- 
| tance of 100 metres, and with a result contrasting remarkably with 
| the lesson of the day before. The snow wall was penetrable easily, 
and the shape of the projectiles was not altered. Seven of them 
| went through where the entrenchment was about 1°59 to 1°63 
| metres thick, and they could not be found afterwards, Of the 
| other three projectiles, two were found at a distance of 8 metres 
| behind the breastwork, and one immediately behind it. Evidently 
| the mass b less pact, or more porous, after the freezing, 
and was more easily penetrable. Colonel Hertzberg draws the 








e apparatus the hot water is turned on by | conclusion, from the experiments, that if the face of the breastwork 
| the weight of a suspended container, into which water is allowed 


is not sloping, but the wall is made to have a minimum thickness 


to fall drop by drop. When this is sufficiently charged with water | of 2:50 metres, a rampart of snow may defy any kind of projectiles, 
it descends by gravity and opens the hot-water tap which fills the | fired from any distance, 
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entrance fee, 10s.; annual subscriptions, 10s. Graduates: Appren- 
tices who have served three years at least, who intend to follow 
the calling of marine engineers ; entrance fee, 10s.; annual sub- 
scription, 53. 

The following resolution was proposed by Mr. Lester—Messrs. 
Lester and Perkins:—‘‘ That this meeting express hearty approval 
of the work of the Organising Committee to this date, and indorse 
the views and principles as enunciated in the memorandum of 
association, as read by the solicitor, Mr. Nealy, and do further 
express confidence in the committee by voting unanimously a reso- 
lation to the effect that the articles of constitution based upon the 
memorandum be framed by the committee acting along with the 
solicitor, so as to meet the requirements of the Board of Trade as 
a condition to the granting of a licence for the registration of the 
Institute of Marine Engineers, under Section 23 of the Companies 
Ac‘, 1867.” Mr. Lester, in moving the resolution, expressed his 
hearty sympathy with the objects of the committee. Although a 
naval architect himself, and inclined naturally to consider his own 
immediate society to be a great importance, he felt that the im- 
portance of the engineer in connection with shipbuilding was 

ramount ; and, even allowing for the enthusiasm of Mr. Adamson 
in pressing the claims of his own cause, be was inclined to yield 
the palm to the engineers, and hoped the Institute would have 
onl support. Mr. Lester gave a brief and interesting résumé of 
the history of shipping during his own personal experience, and 
concluded by wishing the promoters all success in their laudable 
undertaking. 

Mr. Fish, chief engineer, Peninsular and Oriental Company, 
seconded the resolution in a few well-chosen sentences, and assured 
the committee of his support. 

The resolution, being put to the meeting, was carried unani- 
mously. 

a. W. Robertson, Engine Works, Custom House, then ad- 
dressed the meeting, expressing his cordial sympathy and support. 
He dwelt upon the importance of discussions, and detailing expe- 
riences for the benefit of the engineering community at large, and 
urged earnestly and forcibly upon all to do their utmost to advance 
the interests of the Institute, and add to their own and fellow 
engineers’ knowledge of what is useful or likely to be useful, not 
only to the Institute, but to the whole community. 

Messrs. J. Stewart, W. J. Craig, J. H. Thomson, J. R. Ruthven, 
—. White, J. Hawthorne, and J. W. Domoney, hon. treasurer, also 
addressed the ting, which luded by Mr. Domoney propos- 
ing, Mr. J. Hawthorne seconding, a vote of thanks to the chair- 
man, who replied by a suitable acknowledgment. 











THE EDUCATION OF INTUITION IN MACHINE 
DESIGNING.! 
By Joun T. Hawkins, Taunton, Mass, 
(Concluded from p. 147.) 

I do not know that I am prepared to formulate any system of 
training which shall better tend to the education and development 
of this mechanical intuition in the technical schools. There are, 
however, I imagine, many ways which will commend themselves 
to the instructors in which something of this kind could be more 
extensively followed out; as, for instance, in all such schools there 
are more or less machines of various kinds in the laboratories, kept 
there for experimental or other purposes. From some machine of 
this kind, for example, there might be removed a single member ;- 
the machine turned over to the student, with the problem given 
to make a sketch or drawing of this member strictly by the intui- 
tive promptings of his brain, and without any computation of its 
required dimensions or form. Then it might be compared with 
the removed member; or, if advisable, let him, after designing it, 
verify or disprove the correctness of his design by computations to 
any extent or depth necessary. Again, a member of a machine 
may have a specific form given to it principally for reasons entirely 
independent of its proportion and strength. In such a case, tender 
the problem of designing a substitute for it as dissimilar in form as 
possible, to be equally well fitted to perform its functions, and 
without resorting to mathematical a ; or perhaps copies 
or blue-prints of working drawings could be obtained from machine 
manufacturers, and, in the same way, the student be given a piece 
to design which he has not seen, such as will be fitted to go with 
the rest, which he may see and consult. Let him see, in this way, 
how near he can come to what has already proved to be good in 
practice ; and, if necessary, thereafter criticise both his own and 
the manufacturer's work by the most crucial methods of which he 
is capable. Some part of such a machine might be pointed out to 
which was given a specific form for reasons of accessibility or 
facility of exchange, and the student might be required to con- 
trive some other means of achieving the particular end to be 
attained. Almost any part of a — machine may be produced 
in a great many ways, each resulting in a different cost of the 
piece produced. In such a case let the student devise and indicate 
the proper methods to be pursued to produce it at the least cost, 
modifying his design to conform to this consideration. Very many 
such problems as these might be instituted by the instructors, 
which would constitute a very excellent training of the mechanical 
instinct in the student, and his inventive faculty be exercised and 
developed. 

One difficulty which might be mentioned in the application of 
this intuitive or instinctive method so largely indispensable in 
machine designing is, that working drawings made upon some small 
scale are, to the eye and judgment of most men, very misleading. 
A given detail of a machine drawn, for instance, one-quarter size, 
will appear very differently when laid out full size; and, in m 
opinion, there is no one feature which eer more ~ dentin | 
training where a designer is to rely upon his unaided judgment 
than tbis, and I believe that one of the best possible exercises for 
the student looking to the fitting of him for a machine designer 
would be to make drawings first to some fractional scale and to 
draw them out afterward roughly on the black-board or on large 
manilla sheets, full size, designing the part or parts, to all intents 
and purposes, first upon a small scale, then drawing them full size, 
to enable him to verify by his eye and judgment the correctness of 
the smaller drawing. 

I am aware that to all this some will cry, ‘‘ Rule-of-thumb !” 
But I believe, while J deprecate any such exclusive reliance upon 
it, as is too often permitted and practised, this same rule-of-thumb 
may be made a most excellent one if rey hedged in, and its 
co points only developed and — in machine construction. 

believe that, in our technical schools, the rule-of-thumb is too 
persistently sat upon, and that it is capable of being brought toa 
ey mem A high standard by proper systematic development, to be 
of incalculable value to the mechanical engineer. 

The writer advances these thoughts more with a view of eliciting 
discussion than of attempting to point out how the object 
sought could be best attained—in the profound belief, however, 
that much which may be known under the terms mechanical apti- 
tude, intuition, instinct, or inventive faculty, is now neglected in 
our schools, while it is what should be educated, nourished, and 
developed to the greatest degree, in order to turn out successful 
mechanical engineers. 





DISCUSSION. 


Mr. C. A. Smith: While I do not take exception to anything 
said in Mr. Hawkins’ paper, I do wish to say a word or two in 
defence of, rather than to criticise, the student and the technical 
schools, There seems to be a great deal of talk and writing at the 
present day about the “ practical inefficiency” of the technical 
schools, as well as that of the student as he seeks an entrance 
into the arena of “practical mechanics.” I will not deny that a 
great deal which is said is true: I will not deny that many a young 
mechanical engineer, so called, is frequently disappointed when he 
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discovers that he cannot step directly from the rostrum of Com- 
mencement Day into the position of superintendent of some 
pen manufacturing establishment, but must content himself 
or a while by weighing castings, or making tracings, &c. Nor will 
I deny that these young men have acquired their diplomas 
honestly, and by hard labour— not eight or ten hours per day, but 
oftener from fourteen to eighteen hours. But in all the discussions 
relating to this subject, one immutable law of Nature seems to be 
generally lost sight of, or to be left out of consideration, and that 
is the fact that man is limited in his abilities, and, consequently, 
it takes time to accomplish a certain result. The abilities of 
individuals to acquire knowledge vary very much ; but to expect the 
most capable man, at the age of entering college, to acquire a 
sufficient amount of knowledge in a four years’ course of studies to 
make him a successful designer of machinery, or manager of a 
factory, is simply thoughtless in the extreme, to say the least. Let 
any man who is considered a fair designer stop a few minutes and 
count up, on his fingers, the number of years required for him to 
acquire those qualifications which he now considers essential in a 
good designer. Perhaps he can count them on his fingers, and per- 
haps he cannot. The fact is, that four ro is much too short a 
time to educate a young man to be a full-fledged mechanical engi- 
neer. Four years may be enough for the collegiate course, but the 
knowledge gained there is not all which is required. Perhaps the 
instruction received at college is deficient in this respect, that it 
leaves the student under the impression that all he has to do after 
he receives his diploma, is to walk out upon this broad land and 
take possession of all he can survey; to tell the Fultons, the 
—y eapeeny the Watts, the Eads, the Ericssons, &c., to step out 
of his way, as he is ready to show them ‘‘a thing or two.” The 
young man should be given to understand that what he learns in 
college is not the end, but only the beginning of his studies in 
mechanical engineeri The college can only equip the student 
with a good set of tools, as it were, with which he may start in his 
life-work. After he graduates he is prepared—or at least he should 
be—to go into practical life and learn—not teach—the other requi- 
sites of a good designer. Some of these are—quite a thorough know- 
ledge of the machinist’s trade, foundry practice, pattern-making, 
blacksmithing, &c. The more of each he can get the more valuable 
he will be as a designer. The technical schools and colleges give 
instruction in most of these branches, but they cannot do more 
than give the pupil a start in this direction—simply point out the 
way in his future studies, and then bid him learn for himself, 
The college course is too short to do more. For a man to bea 
successful engineer and designer, he must have a fair knowledge 
of the mathematics in all its branches, pure and applied, inclu- 
ding mechanics in its various subdivisions; also the natural 
sciences to a certain extent; the more he can get out of each 
the better. These he should get in the college, as he can get 
them nowhere else so well. The remainder of the requisite 
knowledge he must get in the world of competition, and it is 
there where the ‘‘mechanical intuition” must be developed. 
The sciences and tbe arts are the two great schools in which a 
man must be educated in order to make him efficient in the prac- 
tice of mechanical engineering. The former he can get best in the 
college and the latter nowhere so well as in the workshop. If he 
masters the sciences and stops there he will be a failure as a 
designer, and if he acquires the art without the science he will be 
only another failure of a different kind. In either case he may be 
able to copy designs, but he will never originate any to a great 
extent. It is true that we do find fair designers once in a while 
who were educated from only one of these two sides, but we can 
also see under what disadvantages they work sometimes in conse- 
quence of not being trained from the other side as well. In view 
of what has been said, I may be asked whether I would recommend 
to abandon the shop practice system in use in the technical schools 
at the present day. To this I would answer decidedly, No! 
Although there is abundant work fora student to fill up his time 
during a four years’ course without any shop practice, the shop 
work is valent as considered from three distinct standpoints, 
In the first place, it gives the student the y physical 
exercise to maintain his health in a more profitable way than he 
can get it on the base-ball grounds, or in the racing shell. 
In the second place, the shop practice system furnishes the best 
means of peal res the relation of the sciences to the arts; in 
other words, it furnishes the means of illustrating and teaching, 
in a practical way, how to apply the sciences in the daily — 
of business. It helps the student to remember the lessons learned, 
as it multiplies the association of ideas. I once knew a student 
who, after having studied plane geometry and recited his lessons 
well, was unable to apply his knowledge to determine how much 
to ‘‘set over” the foot-stock of his lathe to turn a taper of three- 
page of an inch to one foot. If the similar triangles had been 
rawn on paper he would have understood them at once, but the 
moment the lines were hidden in the centre of a bar of iron, 
or stretched through the air in an invisible form, he could not 
see any geometry there to apply. He needed some instruction in 
— geometry to teach him the use of abstract geometry. 
imilar instances might be mentioned in relation to the other 
sciences. Thirdly, shop practice is valuable because it gives the 
student an introduction into the work which he expects to pursue 
after he leaves college. It gives him a start in the right direction 
of his future epee studies, but it does not and cannot do more 
than this. If the student gets the idea that he will receive all the 
training in college which is necessary to qualify him to take full 
charge of the shop or of the designing of machinery, then there 
must be something wrong in the management of the institution 
which teaches him so deceitfully. The technical schools usually 
advertise ‘‘to fit young men for positions of usefulness in the de- 
ae ee of mechanical engineering,” or something to that effect. 
is seems often to be interpreted that the schools can manufacture, 
to order, full-fledged mechanical engineers. The student should 
be frequently reminded that he will have something to learn after 
he leaves college. We never hear of law schools graduating full- 
fledged lawyers. I believe the young aspirant must always take 
an after course with some — lawyer before he is admitted 
to the bar. Why should the mechanical student expect to fit 
himself for the duties of life in a shorter time, when the subjects 
of his studies are certainly much more far reaching? There is no 
class of men who have contributed so much to the present civilisa- 
tion as the mechanic. No, let us not denounce the technical 
schools because they cannot make mechanical engineers and 
——- in the short time of four years, Let usnot look upon the 
graduate with contempt because he has not learned all there is to 
be known in four short years. The colleges are doing excellent 
work ; let us give them credit for it. Let them continue to give 
the student that which they can give him—a scientific and technical 
education ; after that he will get what else is necessary if he has 
[a and has been property directed. 

r. Samuel Webber: While agreeing very fully with Mr. 
Hawkins, as to the value of so shaping the education of a young 
engineer, as to develope and extend his natural intuitive faculties 
for machine construction and design, I am compelled to admit 
that I do not believe that any system of study will do so, unless 
the natural and intuitive faculties are strong in him from the 
beginning. The old Latin proverbs, “ Er quovis ligno non fit 
Mercurius,” and ‘‘ Poeta nascitur, non fit,” are as applicable to the 
engineer, and I am quite in accord with the remarks of Mr. 
Dodge at the Atlantic City meeting, which Mr. Hawkins quotes. 
The constructive faculty may be so aided by education as to 
enable the designer of a machine so to construct his parts of it 
as to render each best fitted for the stress which is to be put upon 
it, and not, as I have seen, to place a T-sha) brace or girder 
wrong side up ; but, like Mr. Dodge, I believe a good deal in the 
great value of ‘‘ original judgment” inthe matter. The suggestion 
made by Mr. Hawkins I deem very valuable, and that is, that the 
young engineer should make enlarged copies of his desi; in a 
rough way, of full size. I know that it will aid materially in dis- 
covering and co ing errors, which might pass unnoticed, if 
merely drawn in the ordinary way of one-quarter size ; and it is 








mainly to indorse this suggestion that I venture to add to this 
discussion. I might, however, add that the practical education 
of the workshop, where the machiné is to be daily used at its 
regular work, is another factor of great importance, and it 
is one which cannot be obtained by any system of study, 
Its weak points are then seen and corrected for the future, and I 
can point to a system of machines long in use in very many of our 
American cotton mills, and built by various makers, in which, 
within a few years, radical difficulties have been discovered by the 
workmen who had charge of them, which have led to the very 
extensive substitution of an English mechanism for accomplishing 
the same purpose, which avoided the errors, In this case both 
systems were old, and had been in use for years, but it was left for 
a keen practical workman to discover how and why it was that one 
did good work, while the other one failed. 

Mr, John T, Hawkins!: Since writing the paper I have had 
occasion to look over a work recently published by Dr. W. T. 
Barnard. I believe he is assistant to the President of the Balti- 
more and Ohio Railroad. And I found some very pertinent refer- 
ences to that subject, and I make a few quotations from it as 
bearing out my idea, which I think is more or less understood by 
all the gentlemen who have spoken. Dr. W. T. Barnard, in a recent 
treatise on ‘‘ Technical Education,” says, p- 37, referring to the 
tendency to ignore practical subjects:—‘‘ That this tendency is a 
very grave danger in technological schools generally, is very appa- 
rent from a study of those in England, where most of the institu- 
tions established purely and simply for technical instruction are 
already drifting into devotion for the higher mathematics, to the 
exclusion of drawing, applied science, and mechanical teachings,” 
Judge McArthur says that ‘while we have schools for all sorts 
of instruction in mathematics, history, literature, and philosophy 
in abundance, they fit nobody with either knowledge or skill in any 
particular branch of industry.” Again, p. 39, Dr. Barnard says: 
** Students in industrial classes should have greater facilities for 
visiting shops, factories, and mines, and for studying their opera- 
tions, and should be examined with reference to their proficiency 
in applying scientific principles to the numerous processes they 
witness, just as students of botany visit fields and forests and study 
flowers and plants.” Again, pp. 105, 106: ‘On the other 
hand, it is difficult to procure men at any price who combine 
superior skill, comprehensive mechanical knowledge, and 
general intelligence in such proportions as to make them 
valuable as foremen, managers and specialists in mechanical 
pursuits, or in the operating branches of railway service. An 
appreciation of this fact, and the necessity for educating their 
workpeople to an understanding of modern railway machinery, 
a fgpewcen and methods, has led a number of managers to seek 
the services of the graduates of technical schools as assistant 
foremen, assistant supervisors, assistants to engineers of roadway, 
master mechanics, kc. After some actual experience these young 
men are put in line of promotion, and inquiry shows that generally 
they stand well in their respective corps; but even after going 
through the shops, such graduates continue more theoretical 
than practical, and this constitutes the great objection to 
railroads taking into service technological school graduates, 
instead of educating their own young men. On page 11 he quotes 
from Professor Huxley that ‘‘the advance of industry in all 
countries depends on employers being able to find to their hand 

rsons of sufficient knowledge and sufficient flexibility of mind to 

able to turn from the one thing they have been doing to some- 
thing different, according to the nature of the improvement that 
has been made,” and that ‘‘ the development of industry under its 
present conditions is almost entirely the result of the application 
of science to the development of mechanical processes of com- 
plexity, requiring a great deal of attention and intelligence to 
carry them out.” Mr. C. D. Jamieson, of the Massachusetts Insti- 
tute of Technology, in a paper on “ Railroad Engineering Educa- 
tion,” says: ‘In the instruction in any branch of engineering the 
one thing to be kept prominently before the student is economy of 
design and construction. It is not enough to be able to design and 
construct a bridge of a certain length which shall safely hold up a 
given load, or a station that shall accommodate a given number of 
passengers and trains, but this should be done at the least possible 
cost. In conclusion,” he says, “let me say that the student should 
be so drilled that when he duates he can have not only the 
diploma of the school, but, what is of more importance to him, can 
accept any position in his profession that offers, prove himself of 
use, and therefore a necessity to his employer, and earn a living 
for himself.” Replying? to Mr. Smith, I think he quite misinterprets 
the gist of the paper. It is not advocated that the student should 
be expected to me a full-fledged mechanical engineer or 
designer in four years, but that a “ang part of the more abstract 
mathematics of the present curriculum might be replaced by such 
development of his mechanical intuitions as to make him suffi- 
ciently far advanced as a designer to be able, at least, to commence 
to be one. If it should be necessary for a young man to have a 
thorough knowledge of the calculus in order to become a 
mechanical engineer of high degree, I believe it much the more 
expedient that he should acquire that in after life rather than 
tbat his mechanical intuitions should be neglected so greatly as I 
believe is now done. I have no hesitation in taking the stand 
that the most superlative kind of mechanical engineer imaginable 
may exist, without the slightest knowledge of what ‘‘quaternions ” 
mean or consist of; and I am equally positive that, so far 
as machine designing is concerned, there is so little use for 
analytical geometry and the differential and integral calculus that 
it would be vastly preferable to impart to the student nothing of 
these, or only sufficient of them to permit of his knowing what they 
were, allowing him to perfect himself in them in after life, if he 
found it desirable, rather than to neglect what I have tried to 
describe as his mechanical intuitions, for which he will have so 
much and such constant use. Mr. Smith’s student, who, after 
having studied plane geometry and recited his lessons well, failed 
to see the similar triangles, where the lines were to be imagined 
as existing in the tail stock of a lathe, serves admirably as an 
example of neglect of his mechanical intuitions. Shop prac- 
tice, I believe, should not only be continued, but amplified 
in our technical schools, for which latter I think there is 
age J of room, I think technical schools may “fit young men 
or positions of usefulness in the department of mechanical 
engineering,” without gener | to make them full-fledged 
mechanical engineers, I cordially join Mr, Smith in saying, 
‘* Let us not denounce the technical schools,” because they cannot 
make mechanical engineers and designers in the short time of four 
years; but let us improve them if we can. But neither let us, in 
discussions like this, put up men of straw merely to show how 
easily they may be knocked down again; for certainly there is 
nothing that can savour of denunciation of the technical schools 
in my paper. Nor will we ‘‘look upon the graduate with con- 
tempt,” because he has not learned it all in the same brief period ; 
but let us make him as useful as ible at the end of his school 
term, without detracting from, but rather adding to, his ability 
to reach the highest step of the ladder in due time, by giving 
him less of the abstract type of instruction. We do not want to 

uip them for astronomers, and can better omit certain of that 
which astronomers must have than that which is equally indis- 
pensable to them as mechanical engineers, I have no desire to 
find fault with the technical schools, and will yield to no one in 
admiration of what they are doing for the young men of our 
country in our profession; but I am under a very decided con- 
viction that they may be improved, something on the lines indi- 
cated in the paper. Gibbon says: ‘‘ We have two educations, one 
from teachers and the other we give ourselves,” and what I wish 
to contend for is that the teachers should give us more of those 
things which we are obliged to buy, beg, borrow, steal, or dig out 
in some way for ourselves, and which in machine construction con- 
stitute the main requisites, 
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THE LUKIN LATHE. 





Tue accompanying engraving illustrates an ornamental lathe 
made by the Britannia Company, Colchester, to a specification 
prepared by Mr. Lukin, the author of a well-known and excellent 
treatise on the lathe. Hitherto ornamental lathes have been 
so expensive that they were never used by any but wealthy 
amateurs. The Britannia Company has succeeded in reducing 
the price enormously without reducing efficiency. The lathe 
illustrated has Sin. centres and 4ft. straight bed. The fast head- 
stock is made with a steel traversing mandril running in 
hardened steel collars, and fitted with six screw guides or 
formers of different pitches, one being that of the mandril nose, 
and others selected at pleasure. These work in a segment plate 
adjustable into and out of gear with the former by an excentric 
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THE LUKIN LATHE. 
motion, and enable short screws in brass, wood, or ivory, such as 
fittings for optical or electric work, or wood boxes, ivory orna- 
ments, &c., to be cut with great facility and accuracy. A plain 
sleeve is provided, to be used in place of the screw former when 
plain turning is to be done, or when screw-cutting is only tem- 
porarily interrupted, a simple device is provided to avoid taking 
off and putting on the screw guide and sleeve. 

The cone pulley is made of gun-metal, with three or four 
speeds, and its front fitted with a division plate having three or 


more circles of holes of any selected numbers and a spring | 


index point. A driver chuck and face-plate are fitted. The loose 


the front end for centres, and screwed at the back end and 
fitted with a left-hand square thread traversing screw, and 
bright turned hand wheel, and secured to the bed by a through 
bolt and bow nut and plate beneath. A plain hand reat and 
tees for wood and metal is fitted. The bed is of cast iron of 


the poppet and rest from end to end, and with double flat face 
truly planed. It is mounted on strong cast iron standards. The 
treadle is fitted with a bright turned rocking shaft and cast iron 
arms, the bright turued wheel shaft runs on friction rollers, and 
is coupled to the rocking shaft by chain and roller gearing. The 


heavy rimmed driving wheel has three quick speeds and two | 


smaller for slow motion. It can be fitted with dip crank shaft 
running on centres and hooks, or chains if desired. 

The lathe is fitted with a polished mahogany tool board at 
back. The ornamental overhead work is constructed with strong 
rigid cast iron vertical supports, carrying the bright turned shafts, 
and has a turned and polished mahogany drum to slide along 
the grooved shaft, and driving wheels with tension rod and 
pulleys for adjusting the driving gut. The ornamental slide 
rest is of good construction, all accurately fitted, and a plain 
ordinary compound slide rest for heavier metal turning can also 
be fitted. Other chucks and fittings can be adapted or added 
at pleasure. The dimensions are as follows :—Height of centres, 
5in.; length of bed, which may be varied, 4ft.; aeross face of 
bed, 4gin.; depth of bed, 44in.; diameter of nose of mandril, 
lin.; pitch of screw, eight per inch; diameter of driving 
wheel, 27in. 








NAVAL ENGINEER APPoINnTMENTS.—The following appointments 
have been made at the Admiralty :—Richard S, Lee, fleet engineer, 
to the Asia, additional; Henry Laughrin, staff engineer, to the 
Malabar ; George M. Ewen, staff engineer, to the Conqueror. 

ENGINEERING Society, Kino’s CoutecE, Lonpon.—At a general 
meeting of this Society, held on Tuesday, February 12th, the pre- 
sident in the chair, Mr. Dering Beale read a paper on ‘China Clay- 
mining.” The author divided the subject into three parts—(a) The 
derivation of the clay ; (b) the refinement from its natural state; 
(c) its uses, He stated that before granite rock was formed the 
materials composing it existed in a state of fusion, and that by the 
subsequent cooling of this solution crystals of quartz, felspar, and 
mica combined to form the rock called granite. By the decom- 
position of this rock china clay is formed, its constituents being 
silica, alumina, and water. In its native state china clay generally 
occurs in extensive masses beneath several feet of superstratum 
termed ‘‘overburden.” ‘The general aspect presented by clay- 
bearing ground is that which is locally known in Cornwall as 
“‘slad,” being a hollow depression in the side of a hill, which 
catches water as it drains from it, the water percolating through 
the soil, assisting the decomposition of the granite beneath. The 
author gave a detailed description of the apparatus called ‘‘micao,” 
for getting rid of the impurities, and explained the different parts 
by means of diagrams, He then described the settling pits and 
drying-houses, concluding with an account of tke uses of china vlay 
in the various arts, 












LETTERS TO THE EDITOR. 


We do not hold owrselves responsible for the opinions of our 
C Correspondents. } 


MECHANICAL UNITS. 

§1r,—This discussion is narrowing, and Dr. Lodge is allowing us 
to come to closer quarters in the engagement. e single point 
at issue now turns out to be, that while engineers always employ 
gravitation units of force and work, Dr. Lodge would convert them 
to the use of the so-called absolute units; such as poundals or 
dynes, foot-poundals or ergs. 

But why does the engineer prefer the gravitational unit? 
Because gravity is the great agent controlling engineering design. 
And why does the electrician hold to his absolute units? Because 
the minute forces he has to deal with are unaffected by gravity, 
and are passing to and fro from different latitudes and altitudes, 

when gy may vary as much as ‘2 per cent. For 
the sake of this variation of ‘2 per cent. the 
engineer is asked to abandon the familiar units 
in which he is accustomed to think ; units which 
can be tested and verified without any special 
apparatus, and units which control the stability 
of his designs with more certainty than the so- 
called absolute units. If an engineer is called 
upon to design a reservoir dam at the equator, 
or the pole, or even on the Moon, the profile 
to be adopted, so far as stability is concerned, 
will have to he the same, 

In Galileo’s and Euler's gunnery investigations, 
the velocity in a trajectory is immediately con- 
verted into its impetus—a useful word for Dr. 
Lodge to revive in his Mechanics—which is the 
height the body must fall under gravity to 
acquire the velocity; and when the hydraulic 
engineer of to-day measures his pressure as a 
head of so many feet—abbreviating it to a 
pressure of so many feet—he performs a similar 
operation. Then the complicated question of 
dynamical similarity, inseparable to the use of 
absolute units, is immediately removed ; and the 

dynamical or hydraulic problem is reduced to a 
question of g try, and geometrical simi- 
larity. Even the modulusof elasticity was origi- 
nally defined by its inventor, Dr. Young, with 
reference to gravitation units asa length, bein 
the hydrostatic head of the substance requi 

to produce the pressure equivalent to the 
modulus ; so that in those cases, where in an 
engineering structure the minutest variations of 
gin affecting the internal stresses would have 
to be taken into account, the original defini- 
tion of Young’s modulus as a length would be 
useful in a graphical geometrical treatment of 
the stresses. 

It is too bad of Dr. Lodge to say in an airy 
way that it does not matter whether energy is 








measured by 4 mv? or vee implying that these 


expressions are numerically equivalent, when 
he must know that the difference is essential, 
and from not being kept distinct, is the root 
of the confusion in all the present teaching of 
dynamics, When we use 4m, we imply that 
if the mass m is measured in pounds, the 
energy is measured in foot-pounds; but 


WwW 
when we use = for the energy, we use the foot-pound as the 
unit of energy, and W the weight measured in pounds, so that 


WwW 
properly W = m; not W = mg, or} m= - Here we are 


| brought face to face with the distinction between mass and weight, 


| 


| whether A.D. 1800 or 18,000. 





| which nd pragy ren as I am supposed to have dubbed him, is 


so addic to discussing in a metaphysical, as opposed to a 
a nr spirit. 
ut these metaphysical considerations do not affect the engineer. 


" | Suppose he has to build a bridge, he pays for the materials h 
head or poppet is fitted with a steel tubular mandril, coned at tf H 


weight, and the weight of material he uses is—in tons—at once a 
measure of the quantity of matter he has used—the mass, of the 
mathematical precisionist—and of the stresses—also in tons, in 
gravitation measure—he has to allow for in the structure. If, 
however, the engineer uses the word weight in a specific sense, it 
will be found to refer to the quantity of material—the mass, 


strong section, without cross ribs to impede the free vee according to the precisionist—and not to the force with which this 


quantity of matter is attracted by the Earth. 
turning, however, to the original point as to why engineers 
should or should not abandon gravitation and adopt absolute 
units, the following reasons may be urged against such a change :— 
(1) The absolute units, although perhaps suitable for electrical pur- 
os are too absurdly minute for engineers, when it is remem- 
red that the force of one ton—i.e., the force with which the 
Earth attracts one ton—is about 82,000 poundals, and nearly 900 
mmillion dynes, while foot-tons mount up still higher into figures 
when expressed in fcot-poundals or ergs. (2) We are called upon to 
change from gravitation units to so-called absolute units, because 
of a variation of about ‘2 per cent. in the value of g in parts of the 
Universe accessible to the engineer, the reason urged being that 
we shall thus obtain units which are the same for the whole 
Universe. But how can we be sure that these absolute units do 
really deserve their name, when their definition depends upon an 
absolute measure of time, which we certainly do not if 
such refinements as the secular acceleration or retardation of the 
Earth’s rotation due to cooling or tidal friction, and the secular 
acceleration of the sun’s apparent mean motion due to the inter- 
stellar resisting medium, are taken into account as [affecting the 
length of the mean solar second, 
If the gravitation unit of force on work is to bear the stamp of 
the local value of g, then the ss dyne, or erg should also, in 
complete scientific justice, r the date of its employment, 


We may assume that the course of centuries will not affect the 
present value of the foot and the pound, the metre and the kilo- 
gramme; and that it will affect the absolute local value of g in an 
insensible manner, compared with the variation in the length of 
the mean solar second ; so that the gravitation unit is after all 
more permanent than the absolute unit of force or work. 

In what I have said I do not wish to disparage in any way the 
absolute system of units, which ought to take a place in instruc- 
tion side by side with the gravitation units, and which are certainly 
to be preferred in many cases, such as electrical or astronomical 
questions ; but to obtain a real grasp of dynamics, a student must 
also acquire the . ee system employed by engineers, who 
certainly cannot be accused of coming to wrong numerical conclu- 
sions, considering the cost of a mistake. 

In abstract dynamical and astronomical investigations it is very 
convenient and instructive to use the Gaussian absolute units, 
instead of gravitation measure, as the local value of g is thus 
eliminated from the equations; although g reappears from the 
denominator of one side to the numerator of the other side of 
the dynamical equations, as soon as a familiar problem of motion 
under gravity is attempted. 

But the + fault of Theoretical Treatises as written at present 
is in not pointing out with sufficient clearness that when we change 
from gravitation to absolute measure it is the unit of force, and 
not the unit of mass—or weight, as the engineer would . it— 

2 
—— & 
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which is altered. For instance, when we change from 





4m, we change onr units of work from foot-pounds to foot- 

poundals, but we do not change W; and that m denotes the same 

quantity formerly denoted by W. A. G. GREENHILL. 
Woolwich, February 18th. 


Sir,—It will interest you to know that the discussions on the 
above and other allied subjects in THE ENGINEER have led to an 
important result. Professor Lodge writes in this week’s Nature 
that he now sees that m is merely the coefficient for inertia, and he 
acknowledges that this—to him—discovery was made by some one 
in your columns. So important does he deem the matter that he 
is about to bring it under the notice of the British Association 
Units Committee. 

Though this ‘‘ discovery ” is only a wndrinci hs anyone who 
remembers the dynamics of forty years ago will know—yet your 
columns have certainly been well employed in making it, for it 
was much wanted, and all who used your columns owe you their 
thanks. To show to whom honour is due I answer the following 
extracts from the discussions. Those marked (*) are by non- 
college men :— 

““m f, the product of the number expressing the mass by that 
representing the acceleration of a body, is a measure of the inten- 
sity of that property of matter called inertia. So it may be called 
the inertia of a body.”—E. LOUSELEY, Ist May, 1885. 

Vis inertia is the resictance which a body free in space offers to 
change of motion. In any given case force and vis inertia are 
equal as a sovereign and twenty shillings are equal.” *— 12th 
June, 1885, 

‘‘Your correspondent must master the idea of inertia.” *—22nd 
June, 1888, 

‘‘When motion is not uniform the quantity required to make 
we equal to action is always given by inertia.” *—20th July, 
1 


“If we use the symbol 7 for inertia, surely the formule of 
dynamics would be clearer? Would Mr. Cherry object to write 
ai=F —R, instead of am =F — R?” *—28th September, 1888. 

‘‘¢ for inertia seems to me more definite than m. M stands for 
so many things.” *—22nd October, 1888. 

‘Inertia and attraction are the two fundamental subjects of 
dynamics. This whole correspondence has arisen because of mis- 
understandings about inertia. The confusion caused by the con- 
stant use of wt or m in formule, and the use of the word mass 
sometimes for body and sometimes for inertia, makes many 
puzzled students. hat objection would there be to writing I 
or 7 in all dynamical formule, instead of Morm? Would Professor 
Lodge answer this question ?” *—9th November, 1888. 

The letter in Nature, no doubt, is Professor Lodge’s answer. 
Surely practical men may be proud of thus teaching college men 
the rules of their own game. Wm. Muir, 

5, Angel-place, Edmonton, February 18th. 





FAN EFFICIENCY, 


Sir,—‘‘ Miner” must take it from me that I absolutely mean 
quite seriously what I said about the work done in lifting the air. 
If he has found a way in which the, say, W lbs. of air passing the 
inlet of a diverging chimney can be lifted 30ft. without the expen- 
diture of 30 W foot-pounds of energy, he has discovered perpetual 
motion. The work is done immediately at the expense of the 
change of kinetic energy in the chimney, and therefore diminishes 
the gain of pressure head. But ‘‘ Miner” tacks on to my state- 
ment an inference I did not make and did not mean. The infer- 
ence is that this work is done by the fan. It might have to be done 
by the fan in certain cases. In such cases as “‘ Miner” is thinking 
of it is done not by the fan, but initially by the atmospheric pres- 
sure at the other end of the mine. It is work which corresponds 
to a change of kinetic energy into elevation head in the chimney 
allthe same. ‘ Miner” then tacks on a second inference, which is 
also erroneous. He says that if this work is done in the chim- 
ney in lifting the air, then if the fan were laid on its side there 
would be an immediate gain of efficiency. This is not so. If 
‘* Miner” will calculate the difference of atmospheric pressure at 
the ground and 30ft. above the ground, he will find that it amounts 
to just 2°4 1b, per square foot, or }in. of water column nearly. If, 
therefore, the chimney were laid on the ground, there would be an 
extra gain of }in. pressure column in the chimney, but the air 
would have to be forced out against }in. greater atmospheric pres- 
sure. There would therefore be no gain of efficiency. It is abso- 
lutely indifferent in the cases ‘‘ Miner” bas in mind whether the 
chimney is vertical or horizontal. He asks in what way eddies 
waste energy? Immediately, by substituting circular, which is 
useless motion, for motion of translation, which is useful. Ulti- 
mately by creating heat, whick in such cases is useless, and there- 
fore is termed lost energy. If ‘‘ Miner’s” knowledge of mechanics 
was sounder he would not write that pressure energy is useless. 

It may help “‘ Miner ” if he will Took back to my figure of Janu- 
ary llth. He will see that the work of the fan depends only on 
the pressure heights p, p;; but the pressure p, is fixed by the 
atmospheric pressure. f? therefore, there is a divergent outlet 
and a gain of pressure between C and D, p; is diminished and the 
fan works against a less difference of pressure, with less expendi- 
ture of driving power, while doing the same work. That is how 
the Guibal chimney helps the fan. 

As for Dr. Lodge’s tirade about the dimensions of physical quan- 
tities, the method of it is this: Dr. Lodge invents a series of 
phrases or statements, puts a icular meaning on the terms 
which makes them erroneous, and then attributes them to me and 
engineers in general, and whips us for them. I assure Dr. Lodge 
we donot use the phrases he has invented, or make the blunders, 
‘*crass blunders,” he is good enough to attribute to us. If Dr. 
Lodge, instead of inventing nonsensical and biassed misrepre- 
sentations, will take an equation out of my letters the dimensions 
of which are wrong, or quote ungarbled a statement in my words, 
which justifies one of his allegations, I will apologise much more 
fully than he has done for his blunders. The fact is, Dr. Lodge 
has evolved from his inner consciousness an imaginary Professor 
Unwin and an imaginary engineer; he has endowed them with 
numerous vices. I naturally, not being a Dr. Jekyll, object to be 
responsible for the vagaries of Dr. Lodge’s ghostly double. 

Most of Dr. Lodge’s misunderstandings and misrepresenta- 
tions grow out of his statement that a pressure cannot be, or ought 
not to be, in any case expressed bya length. If it can be, the 
whole of Dr. Lodge’s tirade becomes irrelevant. I defined ‘‘y = 
air pressure in feet of air—about 800 times the water column 
height ”—and drew a figure showing that » was the air pressure 
column height at each place considered. Is that legitimate, or is 
it, as Dr. ge says, “mutilation?” In ‘‘Rankine’s Rules and 
Tables,” p. 103, I find—‘‘ The intensity of pressure is expressed in 
units of — on the unit of area, or by the height of a column 
of some fluid, 


Pounds per 
sq. foot. 
Ni en CC ee oe - 52021 
** One foot of air at 32 deg., and one atmosphere 0°0807 ” 


and so on. 

Iturn to Maxwell’s ‘‘ Heat,” and find “pressures are also mea- 
sured in terms of the height of a column of water or mercury 
which would produce by its weight an equal pressure.” Hence, at 
any rate, Rankine and Maxwell express pressures by lengths. My 
equations are written in terms of the height of a pressure column 
of air, of uniform density, that namely of the point considered, 
My pressure column heights therefore take account of variations in 
the density of the air, and it is exactly that which, as I have 
found, makes them convenient in the expression of thermodynamic 
relations, 

Further, the “‘ pressure in units of length,” or ‘‘ pressure head,” 
or “‘pressure height,” is a definite physical quantity, and has as 
much right to separate expression as “‘ pressure per unit of area.” 
In using the term ‘‘ pressure expressed in feet of air,” I am 
countenanced by Maxwell and Rankine, and am using the 
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vernacular of the engineer also. Whether it would have been 
better to have used always the term “‘ pressure head ” is a question 
Dr. Lodge has not raised. If he did raise it, it would be seen that 
the question between us is not one of accuracy, or mutilation, or 
even of the “‘dimensions of physical quantities.” It is merely a 
ee of the best name for p. I assert without reservation that 

r. Lodge’s article is a mere piece of ‘‘ mud throwing,” which does 
no credit tohim. As to the gravitation constant, it is a very small 
matter, and I will leave Dr. Lodge to discuss that with Professor 
Greenhill. Engineers not having to do work in Jupiter or Mars, 
do use gravitation or absolute units indifferently, as is most con- 
venient. In doing so they make a less numerical error than Dr. 
Lodge does in writing g = 32. 

Dr. Lodge now again repeats that the total ——_ all the way 
up the chimney is constant. That is just one of the statements 
true in some sense, but practically and substantially wrong, with 
which the ‘‘College men” are always misleading us. Sub- 
stantially, and for all practical purposes, a large om of the energy 
is lost or wasted. So Dr. Lodge’s answer to “ Miner’s” question 
is not a “‘ fairly accurate and complete answer,” but a false and 
misleading answer, for it ignores actions which affect the result in 
ordinary cases by 30 to 50 per cent. 

Dr. Lodge does indeed in words accept the importance of the 
eddy action, which in his paper he had relegated to a third approxi- 
mation. But he immediately proceeds to reason as if this admission 
had not destroyed the value of his answer to ‘‘ Miner’s” question. 
It is just these miserably incomplete and misleading solutions of 
practical problems—formally right in arbitrary conditions which 
the theorist takes no care to specify, actually wrong in realisable 
conditions— against which the practical man has great reason to 
protest. Dr. Lodge calculates a diff of p head of 2in. 
**Miner” prints observations showing a gain of only Zin. Then 
Dr. Lodge, without any allusion to the discrepancy, writes again 
that his solution is ‘‘ fairly complete and accurate,” or rather, I 
suppose, it is Mr. Dewar's which is fairly completeand Dr. Lodge’s 
is quite complete. 

uriously, Dr. Lodge does not seem aware that there is no loss of 
energy in an air stream at ordinary velocities which is not due to 
drat The so-called fluid friction is merely eddy-making 


oss. W. C, Unwin, 
Kensington, February 16th. 


Sir,—It appears that your correspondent, ‘‘ A Miner,” cannot 
get a plain ~m to a plain question after all. I shall be pleased, 
therefore, if you will allow me space to give him one. It is incom- 
prehensible to me that two professors of repute cannot see that 
the apparent loss of energy of a pound of air pare from the 
throat to the mouth of the evasé chimney of a Guibal fan is exactly 
accounted for by the work done by a pound of air, adiabatically 
expanding from the pressure at the throat to the pressure at the 
mouth against the mean atmospheric pressure. I will proceed to 
verify my statement, and the following are the data necessary for 
a general solution :— 

The atmospheric pressure P in pounds per square foot. The 
velocity v of the air at the throat in feet per second. T the 
temperature of the air at the throat in degrees Fah., so that the 
absolute temperature tr = 461°2 + T, and also the area of the 
mouth of the chimney as compared with that of the throat. The 
formula for the surplus of pressure in pounds per square foot 
necessary to make the air pass through the throat at the velocity 
v is the following :— ~ 


p= P x ——___ #2 ‘ 
53°15 (4612 + T) - .”. 
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T need not stop to explain how this formula is arrived at, as it is 
simplicity itself, but will apply it at once to the case in point. 
‘*A Miner” supposes the velocity V = 35ft. per second, and I will 
assume that T = 60°, and P = 2116°41b. per square foot. 


2116-4 x 19°02174 : 
701780 — 1902174 1454248 lb. per square 
foot ; or about equal to -28in. on the water gauge. 

I will now suppose that the mouth of the chimney is three times 
the area of that of the throat, the surplus pressure at the mouth is, 


1°454248 nearly = *161583 1b. per square foot. 


The total pressure at the throat is—P, = 2116°4 + 1°454248 ; 
= 2117°854248 ; and at the mouth, P, = 2116-4 + ‘161583 = 
2116 561583 ; and the arithmetical mean of these = 2117-207915. 

It will be noticed that I have taken the velocity at the mouth 
as being one-third of that at the throat, which is quite near enough 
in this case, though not absolutely correct, as the air is slightly 
cooler at the mouth by reason of the work done while pe ag 
from the higher pressure to the lower. I have also taken the 
arithmetical mean of the two pressures to represent that against 
which the expansion takes place, whereas it should be the adiabatie 
mean; but the differences in pressure are too small for us to take 
notice of this. If the pressure at the throat were very high, and 
the ratio of the area of the mouth to the area of the throat large, 
it would be necessary to take all this into account. 

Now the volume of 11b. of air at any given absolute pressure 
and temperature in pounds per square foot and degrees Fah. is 


equal to 
53°15 x 7. 


Therefore p = 


therefore, 


Pp 
Applying this rule we have for the volume of 11b. of air at the 
throat, 


v,= 13°080116 cubic feet, 
and at the mouth, 
v2= 13-088105 cubic feet, 
and the work done while expanding is 
= (v, — 7)P 
= 007989 x 2116-4 
= 1690792 foot-pounds, 
And the loss calculated, as ‘‘ A Miner” has done, by supposing the 
velocity at the mouth to be one-third of that at the throat ; 
= SF _ 1 
My 9% 
= 19°02174 — 2°11352 
= 1690822 foot-pounds, 

The difference 0003 foot-pound is practically inappreciable, but 
this is to be perfectly accounted for by using the correct mean 
pressure and the exact velocity at the mouth. I have not inflicted 
many formula upon ‘‘A Miner,” as he evidently does not want 
them, but I have given him a correct answer to his question, which 
he has been unable to get from either Professor Unwin or Dr. 
Lodge. ‘‘A Miner” does not want to have anything to do with 
eddies, which would be due to a bad form of chimney, and which 
would produce heat, and it is a very poor sort of theory that 
requires to be bolstered up by an unknown quantity of eddies, or 
by Professor Unwin’s lovely notion of lifting the air 30ft. 

The formula— nd 


is new so farasI know. It isa convenient one, and can easily be 
verified, 

If you can spare space sometime or another I shall be glad to 
give general formule for extreme cases, such as a pressure of 100 lb. 
per square inch, and a ratio of mouth to throat of 100 to 1, and 
where the adiabatic mean napsoe must be fully considered, as 
also the cooling of the ajr by expanison while performing work, 
whereby the velocity at the mouth of the evasé chimney will te 
materially reduced, I have taken no notice of the efficiency of the 





orifice of discharge, as ‘‘A Miner” clearly wished both that to be 
supposed perfect, and the trunk or chimney frictionless, He only 


wanted to know where the = ly # had gone to, and I trust 


that I have satisfied him. AntTHONY 8. BOWER. 
St. Neots, Hunts, February 15th. 


P.S.—I am quite aware of the fact that a water gauge placed in 
the throat of an evisé chimney may show a vacuum; but if the 
gauge tube be inserted so that its mouth is exactly op) to the 
passing current, the pressure causing the velocity will be visible, 
and very considerable differences in all probability exist between 
the pressure shown close to the side of the throat and that at the 
centre; but the mean will be that required to cause the air to flow 
through an area equal to that of the throat at the velocity v, as 
calculated by the formula 
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S1r,—I hope it will not be considered presumptuous in me to 
enter into the discussion which has been engaging the attention of 
the two masters, Dr. Lodge and Professor Unwin, on “The Flow 
of Air in a Diverging Trunk ;” but it appears to me that the loss 
by eddying, which Professor Unwin states as probably great, may 
be approximated to, and be found to account ina very large degree 
for, the apparent discrepancy between theory and observation. 

I should like first to express a welcome to the contribution b 
Dr. Lodge on this subject which is so intimately bound up with 
the not yet well understood problem of the action of fans. 
Although what are probably important actions are left out of 
account, F pe Dr. Lodge’s statement of the operation of the dyna- 
mical and other physical laws which govern the flow of air is exact 
within his limitations, is clear and convincing, and cannot fail to be 
instructive to the many who are interested in the subject, who have 
not yet mastered it, and who have some mathematical knowledge, 
without which it is useless to attempt the solution of the not easy 
problem. It is in order to make clear to these what I have to say 
that this letter is so long. 

There can be no doubt about the fundamental truth that if air, 
in flowing through a pipe of enlarging section, moves forward with 
a diminishing speed, as is generally supposed, an arresting force is 
essential. This force will ey be provided by the frictional dra; 
of the surface of the trunk, but hen the enlargement is rapi 
this is not sufficient, and the only other force available is provided 
by the excess of pressure in front of the air—i.e., at the large end 
of the tube—above that behind the air—i.ec., at the small end. It 
may possibly happen when the trunk is very short and widely 
diverging, that standing eddies may occupy such a portion of the 
larger section that the real section of flow is not much, or at all, 
greater than at the small end, and therefore the velocity of the 
current not much, or atallless ; but thisisexceptional. In general, 
the velocity is less and the pressure greater, and the question is :— 
By how much is the re greater ! 

In Dr. Lodge’s first article, page 1, January 4th, he writes the 
power transmitted by the blast as the sum of three terms—(1) The 
static energy due to the pressure ; (2) the kinetic energy, which is 
estimated on the velocity of translation only; and (3) the heat 
energy. Neglecting the effect of friction and eddying, the sum of 
these three terms is put = constant. But on account of eddying 
motion, the whole diminution of the term (2), the kinetic energy of 
translation, due to diminishing onward velocity through an en- 
larging section, is not compensated for by a corresponding increase 
of term (1), the static energy, a proportionately inc: pressure 
not being produced, nor, at first, by a sufficient increase of term 
(3), the heat energy. ‘The difference exists by virtue of the lateral 
motions set up, and is not appreciable by any anemometer or 
pressure gauge experiments, nor by observations with a thermo- 
meter. In process of time this energy will be degraded into heat 
energy, and but for having passed away into space, would then 
allow its existence to be detected, and its quantity measured by a 
thermometer. 

In the absence of suitable air experiments, a first approach to the 
estimation of this missing quantity may perhaps be made by refer- 
ence to the flow of water. If in water the section of flow is abruptly 
increased, it has been established that, with considerable accuracy, 
the loss of head, i.e., energy per unit weight, is equal to the kinetic 
energy due to the change of onward velocity, w¢., if 7, be the 
velocity past the small section, and ~, past the large section, 

Loss of head = (%1— "2? 
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u;? — uu 


This is a quantity less than —!_ , Which is the loss of 


kinetic energy of translation, the difference taking effect in 
causing an increase of pressure head. It is almost impossible to 


avoid the whole of this loss (“ =r, even when the divergence 


is very gradual. At the ordinary velocities and in coned trunks a 
large part of this loss is generally experienced. 

Air, in its flow, is probably more liable to eddy than water, and 
with the high velocities with which it is generally impelled by 
fans, unless the divergence is exceedingly gradual, as in a trumpet- 
— trunk, it is not unlikely that nearly the whole quantity will 
be lost; but I am inclined to believe this to be the maximum 
amount of the direct loss by eddying. Assuming this loss, and 
referring to Dr. Lodge’s equation 61 of January 4th, 

Power = P= M (gJc! T + 4u?). 
This, instead of being constant, is, in consequence of the eddying, 
diminished by the amount 
P, - Pp, =MgJet(T, —T,) + 4M(u,? — u,*) = 4M (wm, - m9); 
1 
-*. Je! (T, — T;) wa ty (uy —u%y)- - » ~ (a) 
Substituting pressure and density terms for T, 


from p.v. ort = constant x T = (2 - G)JeT 


- a9 L Jc! T. 
And, introducing sectional areas, since 
A, uj G, = A, u, Gy, 
: uw A, G, 
sate as a? 
then («) becomes , 
Po _ Pa ¥-" o7(4° *?) Se ee 
2 Gy lag, ” 
Now when the effect of eddying is omitted, the corresponding 
expression, as from Professor Unwin and Dr. Lodge’s equations, is 
Ps Pin 1 * &P (25° es | o « « 
G, G, Y % { A, G, } 
Dividing (c) by (4), 
increase of pressure head without eddying _ 3 ArGa iy 
increase with maximum amount of eddying A, G, ) 





=3 ( As + 1) very approximately, because G, is nearly equal 
1 


to G,. 
(It should, however, be noted that a very large error would be 
made if we put 


Ps — Pi op Ps — Ps ): 
G, G, G 


If A, = 2 A,, the estimation of the increase of pressure 





neglecting ed ying may be too great in the proportion of 3 
n 


to 2. If, as e numerical example quoted by Dr. Lodge, 
a = 4 = 3°18, then the estimation may be too great in the 
1 


proportion of 2-1 to 1, and the gain of pressure head may be 
equivalent to only 1°08, instead of 2}in. of water. 

The loss of head due to surface friction has still been neglected. 
This takes effect og, Ceapened in producing eddies. It is only 
after some time that this energy becomes heat. As previously 
pointed out, surface friction performs directly a portion of the 
duty which otherwise would compel, for its performance, more 
increase of pressure; or it may be regarded as using up a portion 
of the pressure which otherwise would exhibit itself at the pressure 
gauge. If from experiments on flow in a tube of uniform section 
—see Unwin, Ency. Brit., ‘‘ Hydraulics,” art. 83—we can infer 
approximately the corresponding loss in a cone, then, under the 
circumstances of the numerical example previously referred to, the 
loss may be equivalent to gin. or fin. of water. If, further, the 
rise of level be allowed for, as pointed out by Professor Unwin, in 
cases where the trunk is directed upwards, there will then be 
found very little difference between what may be obtained by 
calculation, and what is found by observation. 


Cooper's Hill, Staines, February 12th. T. A. HEARSON, 





Sir,—Just one word to remove a possible misreading of the first 

ragraph of my letter, page 138, last week. I there explain how 
it came about that I misinterpreted Prof. Unwin’s statement about 
friction loss, by not understanding that he was referring to eddies ; 
but it has been pointed out to me that it may be read as if I wished 
to cast a doubt upon Prof. Unwin’s statement as to his original 
meaning. This is far from my intention, I quite accept Prof. 
Unwin’s stat t, and, more , see that he has meant the 
same thing all along, only at first he did not say it quite clearly, 
or, at least, not clearly enough for me. It isan unimportant and 
merely personal matter, but these bl ptions are 
better removed. OLIVER J, LopGR, 

February 19th. 











Srr,—I shall consider it a favour if any reader will inform me 
what formula or rule is used for calculating the amount of air— 
say, in cube feet—that is drawn through the two inlets of a common 
centrifugal fan. I have consulted several authors—D. K. Clark 
and Unwin—whose works afford but scant information on the con- 
struction of fans. I wish to construct one large fan to replace ten 
small fans of the following dimensions :—Diameter, 24in.; revolu- 
tions, 600; four arms, 22}in. long, 54in. wide ; two inlets in fan 
casing 9}in. wide. Any information as to the calculating of the 
drawing power of fans would greatly oblige. Fay, 


Resford, February 19th. 


ROPES AND TENSION. 


Sir,—Our present system of mooring vessels to quays, or 
otherwise attaching them, seems to be open to improvement. 
Innumerable ropes must be broken daily through excessive strain. 
One day last autumn, on Hastings pier, I witnessed a gallant 
attempt to moor a screw excursion steamer during a south-westerly 
gale. She jumped about in the most lively style, and after great 
effort they were just getting the better of her, when a big wave 
came up, and three ropes broke simultaneously, whereupon she 
returned to her anchorage. 

Why should there not be a little more yield in the mode of 
attachment? What I would suggest is to have at intervals on the 
quays iron hooks, attached to chains passing by honzontal and 
vertical guide-pulleys to weights. The rope of a steamer being 
put over a hook would, on a certain strain being reached, pull the 
weight up, letting it descend again when the tension was diminished. 
This would dispense with a great deal of the careful attention that 
is now necessarily given to the ropes, as well as save breakages. 
The same principle might be — to tow ropes, &c. I read 
lately that a kind of spring yielding attachment for horses and 
vehicles had been adopted with great advantage somewhere on the 
Continent. Do we not want something of the kind badly here? 

February 18th. A. B. M. 





FRICTION CLUTCHES, 


Srr,—As Mr. Bagshaw in his letter of the 12th inst. includes us 
among his imitators, we to disclaim distinctly any such inten- 
tion or fact. The only points of resemblance between the two 
friction clutches are, that each has an internal expansion ring, and 
is actuated by means of a screw, both of which features neither 
Mr. Bagshaw nor ourselves can claim as original. Our friction 
clutch, so far from being ‘nearly identical” with his patent of 
1884, is markedly different from it in several important respects ; 
notably so in the drive of the expansion ring, and in its manner of 
connection to the shaft. Our arrangement is in these points much 
simpler and of sounder construction than his. The mechanism of 
the working screw is totally different also, and incomparably more 
powerful than his. This, however, is not in itself novel, though 
our application of it to an internal ring clutch we believe is, 

If our clutch is so ‘nearly identical” with his, it seems a pity 
that he should have allowed the patent referred to, to expire some 
twelve or fifteen months after ours had been before the public, 
especially so as his does not possess the apocryphal defect to which 
he refers. That no such eccentricity as he alludes to arises we can 
prove by clutches that have been at work over two years, and 
which run to-day as truly and effectively as the day they were put 
in. This ounce of fact is—at least in this case—worth all the theory 
he may bring to bear on their construction. It is very probable 
that the adjustment of the working screw, which is occasionally 
needful, is due not to the wear of the expanding ring, which is in- 
appreciable, but to that of the screw and nuts themselves. This 
will be evident when we consider that the surface of the ring is 
incomparably larger than that of the screw and nuts, and the 
lubrication much more perfect. A. EDMESTON AND SONS, 

Salford, February 18th. 


PRESTON AND ITS DOCKS, 


Sir,—I have neither time nor inclination to enter into any 
further arguments ie the above absurd idea of a canal vid South- 
port. But as my new friend ‘‘ Resident Engineer ” has challenged 
me in the Eastern Counties, with its dykes and ditches, I should be 
glad to get a good big contract there at some good my lets and 
would undertake to make him a ship canal, say from the first point 
mentioned, Wisbeach, to Grimsby, but keeping away from Sutton 
Bridge a little, where some quicksand is found. But if my friend 
the resident wants to try an experiment with his faggots and stone 
pitching, I know of no better place for him than Southport. 

February 20th. THE OLD CONTRACTOR. 


TECHNICAL EDUCATION, 


Sir,— With rd to the letter from your correspondent, Mr. 
W. H. Wheeler, in your issue of the 15th inst., I should be obliged 
if you would allow me to offer the following remarks. Mr. Wheeler 
states, first, that his son, after being educated as an engineer at the 
University of Cambridge, has succeeded in passing the ordinary B.A. 
examination, and has actually constructed a lathe all by himself. 
Mr. Wheeler remarks further that his son {is now a good mechanic, 
and could earn his living either as a fitter or a carpenter.” The 
anomaly presented by a fitter or a carpenter learning his trade in 
four years, working, of course, during the ordinary hours, and also 
during that time having sufficient leisure to work for and obtain 
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the title of B.A., is such that I feel bound to express my astonish- 
ment and admiration for such genius. I would be glad, however, 
if Mr. Wheeler covld furnish me with on information concerni 
‘*the evils which are often contracted by young men of socia 

ition from mixing with the ordinary apprentices,” as I must own 
Tees not aware that they were of a worse character ‘‘in shops” 
than at the University of Cambridge. Having had some experience 
of the ‘shops and engineering lectures” of a College, I regret to 
have to own that as far as regards fitting one for earning a living 
‘‘either as a fitter or a carpenter,” they signally fail; and Mr. 
Wheeler will find that, without “the experience gained in large 
engineering works,” which he so lightly passes over, few, very few, 
of the brilliant College students would be worth any remuneration 
whatever. 





ARITHMETICAL SYSTEMS, 


Sir,—Dr. Lodge must be happy in having his ranks swelled 
with such brilliant controversialists as Mr. Anthony 8S. Bower. 
‘Suggestion ” hints that perhaps it would be better to consider, 
first, whether we have the best base for our system of numbers 
before ‘‘rushing" a set of Dr, Lodge’s units, and he adds that 
some power of two would suit everybody just as well, and working 
men better, than our present ten. Mr. Anthony 8. Bower dis- 
covers that two is a power of two, that it is two to the power one, 
and he puts in print a sum sum worked on this system, with the 
purpose of throwing ridicule on ‘‘ Suggestion.” 

As it is a far cry to Bombay, perhaps I may be allowed to point 
out that ‘‘Suggestion” did not leave the careful reader in any 
doubt as to what power of two he meant, for he added that per- 
haps _ or sixteen, to correspond to the division of the inch, 
might do. It would be worth the while of Mr. Anthony 8. Bower 
considering, and pointing out the advantages which ten has over 
eight as a base of numbers. Gro. HALLIDAY. 

City and Guilds of London Institute, Technical College, 

Finsbury, London, February 19th. 





PETROLEUM AS A COLONIAL FUEL, 


Sir, —Referring to your interesting article in the last number of 
THE ENGINEER, on ‘Petroleum as Fuel,” we would call 
the attention of such of your readers as are interested in the 
management of estates where fuel is scarce, to the fact that the 
Priestman oil engine is specially designed for working in such 
localities, and almost entirely does away with the objection raised 
in the article referred to, as it has the following advantages, 
namely:—There is no furnace, oil of a high flashing point, and 
therefore very safe, is used, and it is not necessary to have a skilled 
attendant. Indeed, very little attention is required of any kind 
as the engine is automatic in its feed. RIESTMAN Bros, 

London, February 19th, 





ROLLING MILL ENGINES FOR BOWESFIELD 
LIMITED. 


S1r,—Referring to the engraving and description of the above 
engines, which appeared in your issue of the 15th inst., an unfor- 
tunate error seems to have crept in, in the title thereof. It states 
that the engines were constructed to my designs by Messrs. Head, 
Wrightson, and Co., of Stockton-on-Tees. This was not the case. 
The constructors of the engines were Messrs. Miller and Co., of 
Coatbridge, N.B.; and of the plate mill, Messrs. Head, Wrightson, 
and Co., of Stockton-on-Tees. 

I shall be obliged if you will insert this letter in your next issue. 

Middlesbrough, February 16th. JEREMIAH HEAD. 


IRON COMPANY, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Oy ’Change in Birmingham to-day (Thursday), and yesterday in 
Wolverhampton, a substantial tone appeared. New orders are not, 
perhaps, so abundant as a few vous back, but no misgiving is 
felt in the prospects of trade, and the market rules confident. 
The remarkable revival in the Scotch and Cleveland markets has 
a very reassuring effect here, and is a matter of great gratification 
to Staffordshire ironmasters. The revival was the subject of much 
remark this afternoon, and much satisfaction was expressed. The 
advance in hematite prices on North-west Coast is also commented 
upon here very era There are prospects of a good spring 
and summer trade, and this fact steadies prices, 

The demand of most moment to-day in Birmingham was again 
for sheets, and though there is a little falling off in orders in this 
department, makers are at present sufficiently well employed. 
Great importance attaches to the maintenance of demand in this 
branch, since the other departments of the trade seem to 
sympathise very much with the fluctuations in sheets. Prices do 
not show much change on the week at £7 for singles, £7 10s. to 
£7 12s, 6d. and very occasionally even £7 15s. he doubles, and 
£8 10s. lattens. Sheets of the superior description rolled by the 
marked bar firms are £9 for singles. 

Convinced of the necessity of adding other departments to their 
works if prosperity is to attend the business, Messrs. William 
Barrows and Sons, of the Bloomfield Works, Tipton, one of the 
leading Staffordshire marked bar houses, have determined to enter 
the sheet trade, and they are now about starting a sheet mill. 
This departure is wise, for the works have long been indifferently 
employed. Messrs. Barrows maintain their independent course in 
adhering to the old standard of £7 for marked Staffordshire bars. 
Other houses still quote £7 10s. This price is, however, upheld 
principally to keep up the value of medium and common ba’ 
which now form the great bulk of the production of the district. 

The list houses who make unmarked iron are obtaining a fair 
share of orders for their medium qualities at £6 10s., and common 
sorts at £6. The second-class bar makers generally are steadily 
supplied with orders, and are booked sheet to the end of the 
quarter. Common bars are £5 7s. 6d. to £5 10s. per ton. 

Good reports continue to reach the galvanised corrugated sheet 
makers of the state of most of the export markets, and orders are 
arriving in fairly satisfactory bulk. South America is taking 
perhaps larger quantities than any other market next after the 
Australian, The Australian market is not, however, so vigorous 
as could be desired, stocks out there, sent out on consignment, 
having, it would seem, again accumulated to an unhealthy quantity. 
Current prices at Melbourne are quoted £18 for 26 gauge. At 
home 24 gauge is still quoted £12 ibs. Liverpool, and occasionally 
for best brands £13 and £13 10s. per ton. 

Hoops are this week again not to be had under the full figure 
of £6 5s. per ton, since all the hoop firms of South Staffordshire 
are members of the combination. e demand for this class of 
iron is better than for gas tube strip, and higher prices are there- 
fore possible, Crown hoops are quoted £6 15s. to £7 ; hinge strip, 
£6 5s.; and gas and nail strip, £5 15s. per ton. An increase in 
the make of hoops and strips is brought about this week by the 
re-start of the Star Ironworks, Wolverhampton, by Mr. D. Jeavons. 

Steel maintains the good call recently % senate Ay for all classes 
of this metal. Some companies in other districts who supply the 
needs of this market are so busy in executing home orders that 
they have just now little metal to spare for this district, and their 
representatives here are prohibited from making large sales. Both 
local, mild, and ic steel are also in excellent and extending 
request. The Staffordshire Steel and Ingot Iron Company quotes: 
Blooms and billets, £5 5s. S ton ; tors, £6 5s. to £6 10s,; 
channels, £7 ; and plates, £7 to £7 10s. 

. Pigs were to-day in Birmingham stronger than manufactured 
iron. The good influence of the improvement in the northern 





markets is felt more in this branch than in rolled. Agents of 
Midland makers, such as Lincolnshire, Derbyshire, Nottingham, 
Northampton, and Leicestershire, were ver sitive in their 
demands for full rates. If deliveries are required, buyers have no 
alternative but to agree to sellers’ terms without negotiation. 
Supplies are by no means over-plentiful—indeed, as to some 
brands they are still much within the demand. This fact gives 
sellers a wonderful lever. Prices are maintained at 43s. to 43s, 6d. 
per ton, delivered here, for Derbyshires, Northamptons, 42s. to 
42s, 6d., and Lincolns 45s. Native pigs are 43s. to 45s, for part 
mines, 35s. to 36s. for common, and 55s. for hot-blast all-mines, 
and 80s. for cold blast. 

At the annual meeting of the Coalowners’ Association a few 
days ago, it was stated that the coal trade was in an improved 
position, though in all cases the full list quotations were not being 
obtained. It was the general impression of the coalowners that 
the prospects of trade are encouraging if prices are not forced up 
by the action of the men. In the present condition of the iron 
trade, any further advance would, it was considered, be disastrous, 
and lead to a diminished inquiry for fuel. It was reported that 
the accountants had been instructed to proceed with the investiga- 
tion into selling prices necessary for the establishment of a sliding 
scale, 

In the engineering and other metallurgical industries of Bir- 
mingham pen. the district there is a fair amount of activity at 
present. The high price of copper is certainly restricting the 
demand for brass and copper goods, but the difficulty is being to 
some extent surmounted by greater economy in production. This 
is achieved by substituting machinery for hand labour wherever 
the process is an and by the employment of thinner 

auges of metal. The practical collapse of the Panama Canal 
company has brought about an almost entire cessation of business 
with the Isthmus, where between 10,000 and 12,000 workpeople 
have been engaged. The demand from South Africa for mining 
implements and machinery, wagon ironwork, and irrigating appli- 
ances maintains an expanding tendency, In the iron and steel 
tube branch there is a moderate call for gas, water, and boiler 
tubes and fittings, mostly on account of Australia and South 
America, 

In the nail, chain, and rivet trades there is a satisfactory volume 
of business in hand, but the labour disputes which are prevalent 
considerably prejudice the prospects of the industries. 

Taunton, Delmard, and Co., Heneage-street Works, Birming- 
ham, have just had placed with them a Government order for 
20,000 six-pounder shells for the quick-firing guns. The company is 
also provided with Government orders for shells up to 12in. diameter, 
and weighing half a ton, and have likewise in hand a contract 
for Sir Wm. Armstrong, Mitchell, and Co., amounting to over £3000, 
for air-compressing machines. They are at present engaged, too, 
in the construction of a specially designed fish torpedo, fitted with 
twin screws. ‘Theseappliancesatonce increase the propelling power, 
and add to the efficiency of the steering apparatus. The torpedo 
is propelled by carbonic acid gas, and steered by an electric wire. 
It is capable of propulsion from a compre’ air engine for a 
distance of over 400 yards before striking the object of attack, and 
explodes with the concussion. At the branch works in Ashted, 
Taunton, Delmard, and Co, are busy upon the manufacture of new 
pattern military balloons, which have just been examined by 
commissioners from the German Government. Special tubes are 
manufactured by the company for the storage and conveyance of 
the gas, so that the inflation of the balloons may be accomplished 
at any time or place. 

Messrs. G. Kynoch and Co., Witton, are busy upon shell and 
ammunition orders from the Government and from the minor 
European and South American countries, 

A good deal of anxiety has been excited among cast iron hollow- 
ware manufacturers in South Staffordshire by the operatives’ 
action in demanding a considerable advance in wages. Thisaction 
has been taken by the men on the quite unwarranted assumption 
that recent advances in selling prices were larger than the increases 
in the metal market rendered necessary. The masters however, 
have consented to the preparation of a new list of prices, and 
arbitration is now proceeding for the purpose, 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Manchester.—A strong healthy tone continues in the iron trade 
of this district, and during the past week there has been a con- 
siderable weight of business doing. Consumers, in view of the 
undoubtedly hardening tendency which has been shown, have been 
buying pretty freely to cover requirements, and makers have been 
able to hold out for better prices, although perhaps not in all cases 
to the full extent of the advance quoted in my last report. The 
tendency all through is still in the direction of higher prices, and, 
as I have previously pointed out, the steadily increasing cost of 
production, perhaps even more than the enlarged requirements for 
actual consumption, is forcing up prices for all descriptions of iron. 
Buyers hesitate to follow the upward movement in prices, and 
there is certainly the fact that the production of pig iron, taking 
the output in the various iron-making centres, is still in advance 
of actual requirements; but with raw material, fuel, and wages all 
tending upwards, producers are in the position that they are com- 
pelled to cover the necessarily increased cost of production by 
advancing prices, 

The Manchester Iron Market on Tuesday was well attended, and 
there was a considerable inquiry for all descriptions of pig iron, 
with prices firm at full list rates, and a further hardening tendency 
in some brands. Lancashire makers have been doing a fair weight 
of business, and their quotations are very firm on the basis of 42s. 
to 43s., less 24, for forge and foundry delivered equal to Manchester. 
The principal transactions in district ircn have been in Lincolnshire 
forge numbers, which average about 41s. to 41s. 6d., less 24, with 
foundry qualities 42s, 6d., less 2}, delivered Lere. Derbyshire 
makers are still so heavily sold to Staffordshire consumers, from 
whom they have been able to obtain full rates without much diffi- 
culty, that they are — scarcely offering at all in this market, 
and their quotations are little more than nominal at about 45s. 6d., 
less 24, for good foundry qualities delivered equal to Manchester. 
North-country producers report a considerable weight of buying 
coming forward, and good foundry brands of Middlesbrough are 
—— firm at 43s, 4d., net cash, delivered equal to Manchester, 
with makers very unwilling to commit themselves to engagements 
of any magnitude at this figure, and some brands quoted at 6d. to 
1s. per ton more money. Scotch makers, as a rule, are very firm 
at list rates, and there is little orno “cheap” iron obtainable in the 
market, 

The actual demand for hematites continues only limited, but 
prices remain very strong, and good No, 3 foundry qualities, deli- 
vered in this district, can scarcely be quoted at anything under 
55s., less 24 per cent, 

In steel boiler plates some moderate inquiries are reported, but 
makers are mostly very fully sold for a considerable time ahead. 
Quotations for good ordinary qualities, delivered to local consumers, 
are firm at £8 7s. 6d., this figure being the quoted rate of both 
Scotch and Lancashire houses. The cheap Yorkshire plates which 
have lately been seeking a market here also show a tendency to 
harden, but these are still obtainable at as low as £8 per ton, 
delivered. 

A generally fair demand is coming forward for all descriptions of 
manufactured iron, and prices continue stiff, whilst makers, 
although not perhaps so pressed with work as recently, are all well 
engaged. 1 bars can still be got at £5 12s. 6d. per ton, but 
makers do not care to quote for forward delivery at this price, and 
Staffordshire houses are not offering under £5 Tbs. Hoops average 
£5 17s. 6d. to £6; local sheets, £7 7s. 6d. to £7 10s.; and Stafford- 
shire qualities, £7 10s, to £7 12s, 6d. per ton, delivered in the 
Manchester district. 

Engineers continue in the satisfactory position they have 





occupied for some time past, they are busy in all depart- 
ments, whilst there is no scarcity of new orders coming forward, 
upon which substantially better prices are obtainable. 

In the coal trade house fire descriptions still hang to some 
extent upon the hands of sellers, but supplies are moving off fairly 
well, and pits are being kept on about full time. Common round 
coals are in generally active request for steam and ironmaking 
purposes, the demand reflecting the general activity prevaili 
throughout nearly all the coal-using branches of industry. For all 
classes of engine fuel a brisk inquiry is kept up, and supplies are 
again becoming scarce in the market, with prices for some of the 
better descriptions of slack decidedly showing a hardening tendency. 
At the pit mouth best coals average 10s. per ton; second qualities, 
8s. 6d.; common house fire 6s, 6d. to 6s. 9d.; steam and forge 
coals, 6s. 3d. to 6s. 6d.; b , 5s. up to 5s. 6d.; best slack, 4s. to 
4s, 6d.; and the commoner descriptions, 3s. 6d. to 3s. 9d. per ton 
at the pit. A fair shipping demand is reported, both for steam 
coal and seconds house tire qualities, and prices for delivery at the 

rts on the Mersey average about 8s. to 8s, 3d. and 9s, 6d. to 
Bs 9d. per ton respectively. ety 

Barrow.—There is a firm and steady tone in the hematite pig 
iron trade, and the market shows an improvement so far as prices 
are concerned ; 46s. 6d. is quoted this week for parcels of mixed 
nos. of Bessemer iron, net f.o.b., and there has also been an 
advance in hematite warrants, which stand at 45s, 6d. per ton net 
ata month. Larger deliveries are being made, and others have 
been arranged for which will maintain considerable activity during 
the spring and summer months, both by rail and by sea. Possibly 
an increase in the output will be necessitated next month—indeed, 
the extra demand and the present increase in prices will lead to 
the blowing in of a few of the furnaces in the district which are 
at present standing idle. A lock-out has taken place at the works 
of the {Askam and Monzel Iron Company’s works at Askam, in 
consequence of the refusal of unionist men to work with one or 
two non-unionists. It is probable that the strike will be of brief 
duration. In the steel trade the business doing is very considerable, 
and it is evident that all the steel which makers can produce this 
year in the various departments will have a steady market. Rails 
are very brisk for all classes, and heavy sections are especially in 
p ome Prices are firm at the recent advance, heavy rails bein 
at £4 5s. per ton ; light sections at from £4 10s. to £4 lds.; an 
colliery rails at £6 5s. A brisk state of things is reported in steel 
for shipbuilding purposes. Plates are quoted firm at £7 7s. 6d. 
per ton, and angles at £6 15s. ; and the local, as well as the general 
demand, is increasing in magnitude. In merchant steel of all 
classes a steady trade is doing, and prices all round show a slight 
improvement. In the shipbuilding and engineering trades there is 
considerable activity, and at the local yards an increasing number 
of men are employed every week. The Naval Construction and 
Armaments Company has booked an order for two British and 
African steamers of tons each, fitted with triple expansion 
engines : and the same company is credited with getting an order 
from a French shipping firm for three small steamers. It is pro- 
bable that a large order will be placed at Barrow for an ironclad 
for the Chilian Government, but the contract has not yet been 
signed, although arrangements are in progress on a large scale for 
undertaking this class of work at the yard of the Naval Construction 
and Armaments Company. Iron ore firm. Coal and coke steady. 
Shipping more actively employed. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE Government are again in the market for gun forgings, for 
which tenders have been sent in by our local firms engaged in that 
important branch. Messrs. Vickers, Sons, and Co. are pushing 
forward the arrangements for the new machine shop already noted, 
and in a very short time the production of finished guns will be 
added to the loca] industries, At present the preliminary work 
for the twenty-one guns on order for the British Government is 
being rapidly proceeded with. Further supplies of armour-pierc- 
ing projectiles are also being asked for. Messrs. Thos. Firth and 
Sons and the Hadfield Steel Foundry Company have perfected the 
production of these goods to an extent that renders our authorities 
entirely independent of foreign makers. 

The South Yorkshire coalowners have not yetsucceeded in making 
any impression on the railway companies with a view to getting 
more favourable terms for sent to Hull for export purposes. 
There is little hope of the four companies—the Midland, Hull 
and Barnsley, North-Eastern, and Manchester, Sheffield, and Lin- 
colnshire—reconsidering their decision. The Hull and Barnsley 
directors have had under consideration the offer of the North- 
Eastern to take over the concern on the basis of a guaranteed maxi- 
mum dividend of 2 per cent. to be realised in about five years. 
This offer will no doubt come before the shareholders at their 
next meeting, which is to be held at Hull this week. Feeling 
continues very strong on this subject both at Sheffield and Hull. 
The South Yorkshire coalowners, at a further meeting last Friday, 
instructed their secretary to take all n steps to oppose the 
scheme for the transfer of the Hull and Barnsley line to the North- 
Eastern. At the same meeting the coalowners approved of the 
proposed South Yorkshire Junction Railway, which is intended to 
communicate with the Hull and wT Railway, starting from a 

int near Mexborough, and joining the latter line near Wrang- 

rook by means of one branch, and by another branch communi- 
cating with the Great Northern and Great Eastern Railways at 
Blackcarr Junction. This railway would open up a_ valuable 
undeveloped coalfield, and add materially to the facilities of the 
district. 

The Sheffield Foy manufacturers have held a private meeting 
at the Cutlers’ Hall, to consider the proposed abolition of the plate 
duties and of compulsory hall-marking. The majority of the plate 
houses in the town were represented. There was an unanimous 
feeling in favour of hall-marking being continued on a compulsory 
basis, voluntary hall-marking being generally regarded as utterly 
useless. Opinion was not so unanimous on the question of the 
plate duty, several firms believing that with satisfactory arrange- 
ments as to drawback the abolition of the duty would be an advan- 
tage. Mr. Charles Belk—Messrs. Roberts and Belk—submitted a 
memorandum, with which the meeting was in accord, and a com- 
mittee of six manufacturers was appointed to embody Mr. Belk’s 
opinions in the form of a memorial to the Chancellor of the 
Exchequer. 

The file trade is again in a most prosperous state, so far as bulk 
of business is concerned. Manufacturers complain that prices keep 
very unsatisfactory, and the firms who are exclusively or mainly 
makers of these goods resent strongly the practice of general 
houses giving files away, almost for nothing, to secure orders for 
other goods, It is d that now, when activity has set in at the 
shipbuilding yards, the opportunity of improving the file trade 
should not be Jost ; but so long as files are regarded as a means to 
secure other work, file manufacturers are not likely to do well. 
The manufacturers and the workmen, through their respective 
executives, have had a conference on the subject of prices, the file 
workers requiring more wages, The file grinders and file cutters 
have in some instances already obtained an advance of 5 per cent. 
Thoroughly good workmen are in request; and no one who 
thoroughly understands either file-grinding or file-cutting need be 
without employment. 

We are now approaching the period when there will be precise 
information on the effect of the revival of trade in 1888 on our 
large manufacturing concerns. The annual reports and dividends, 
so far as already known, confirm the view that 1888 was a much 
better year than 1887 both for masters and men. Probably the 
latter benefited more directly, as there was a good deal of machinery 
turned round for little profit. The volume of work was more 
marked than the profit made upon it. Still, the manufacturers do 
not seem to have done ly, and some have done extremely well. 
Messrs. Samuel Fox and Co., Stocksbridge Works, Deepear, who 
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have, among other manufactures, an important speciality in Fox’s 

frames for umbrellas, declare an interim dividend of £4 
per share—£80 paid up—for the last half-year. This has been 
another very prosperous concern, the shareholders having received 
in the fifteen years from 1873 to 1887 no less than £170 for each 
£80 they held. 

Messrs. W. Tyzack, Sons, and Turner, of Little London Works, 
Abbeydale, have received a cablegram from Melbourne, intimating 
that a first-class award has been accorded to them for their exhibit. 
The firm sent to the Exhibition a representative display of their 
amg in files, saws, scythes, hay knives, chaff and hemp 

nives, rasps, reaping and mowing machines, hammers, chisels, &c. 
At the Melbourne Exhibition of 1880 the firm obtained the highest 
award and gold medal. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE trade in Cleveland pig iron continues steadily to increase. 
The attendance at Middlesbrough Exchange on Tuesday last was 
exceedingly good, the tone was animated, and prices advanced still 
further. Makers have a fair number of contracts on their 
books, and are not very anxious to enter fresh orders, nor are 
merchants as eager to sell as they usually are. They believe that 
there will be a further advance so soon as the shipping season has 
fairly commenced. For February delivery 35s. per ton was the 
lowest price paid on Tuesday for No. 3 G.M.B., as against 34s. 6d. 
on the previous market day. There is a brisk inquiry for delivery 
over the second quarter, and large quantities have already been 
sold at 35s. 6d. per ton. Makers now ask more. Forge iron is 
somewhat scarce ; the prices generally quoted are 34s. per ton for 

rompt delivery and 34s. 6d. for forward. The same price as for 

No. 3 has been asked, and obtained in Some cases. 

The improved prospects are stimulating speculation, and a con- 
siderable amount of business is now being done in warrants. The 
price on Tuesday was 35s, 4d. per ton, or 4d. more than the price 
current a week ago. 

Messrs. Connal and Co.’s Middlesbrough stock of pig iron has 
increased rapidly during the last few days. The quantity held on 
the 19th was 249,394 tons, or 1921 tons more than on the 12th inst. 

Shipments are, so far, not very good this month ; but that is not 
to be wondered at in view of the recent stormy weather. Up to 
the 18th only 31,898 tons of pig iron had been sent away, as against 
37,747 tons in the corresponding portion of January. 

Manufactured iron can still be bought at the prices quoted last 
week. Some makers have, however, raised their quotations, and 
there is every probability that higher rates will soon prevail, seeing 
that labour and eee = A are both increasing rapidly in value. 

An interesting experiment on boiler evaporation was made on 
the 12th instant, at the boiler yard of Messrs. Nicholson Brothers, 
of Hebburn-on-Tyne, under the superintendence of Mr. Robert 
Scott, of Newcastle. Mr. Scott thinks he has discovered a new 
principle, which is, that the nearer the points of actual combustion 
are to the furnace plates, the greater will be the proportion of 
heat transmitted to the water on the other side. He has 
sought to put in practice this so-called new principle, by having a 
boiler arranged so that the fire bars are entirely dispensed with, 
and the fuel is burnt upon solid plates instead. Combustion is 
maintained by the introduction of currents of air directed towards 
the fuel. A Root’s blower is employed for this purpose. A con- 
siderable number of local engineers and others were present to 
witness the experiment, which lasted six hours. The total fuel 
consumed was 6001b., and no doubt the quality—as is usual on 
such occasions—was the best obtainable. The fact that no ashes 
were produced at all is significant; and the further fact that 401b.,or 
about 7 per cent., of clinkers resulted, shows that the coal used was 
more of the nature of a house than of asteamcoal. Hadsuch fuel been 
used throughout a sea voyage, instead of merely for six hours, there 
must have been very frequent cleaning of the bars or grates, or the 
rate of evaporation would have gradually diminished, and the space 
allowed for combustion would have soon been completely blocked 
up. The evaporation from 212 deg., according to the published 
statements, was 9-107 lb. per pound of coal. This, though good, 
is not at all unusual. In fact, some boilers, under ordinary con- 
ditions, evaporate il lb. and even12lb. The statement published, 
therefore—no doubt inspired by those interested in the invention, 
and which is to the effect that half the fuel ordinarily used in 
marine boilers is about to be saved—is quite incomprehen- 
sible, at all events to engineers. Mr. Scott’s newly-found 
principle, that the nearer to the heating surface the combus- 
tion is carried on the better, the result is no doubt sound within 
certain limits. It is better that the average distance of the 
burning fuel should be 3ft. from the plates than 6ft. But when 
he goes so far as to advocate that its re should be close up 
against the plates, the correctness of his reasoning may well be 
doubted. Another principle, of which he seems to have lost sight 
entirely, then comes into operation. That principle is that 
incipient combustion must not be stifled by any chilling influence. 
If a kettle of water be held, say, an inch off the edge of an 
ordinary gas flame, it will boil much more quickly than if it be 
held, say, six inches off. But if it be lowered until it is in contact 
with the centre of the bright portion of the flame, combustion will 
be checked, a considerable portion of the gaseous fuel will pass 
away unburnt, a quantity of soot will be deposited, and the water 
in the kettle will be longer than ever in boiling. It is for Mr. 
Scott to show cause why this should not happen if the incipient 
combustion of the fuel is carried on in immediate proximity to or 
contact with his boiler-heating surface. 

The Cleveland district has recently been visited by Earl Gran- 
ville, who was the guest of Sir Lowthian Bell, at Rownton Grange, 
near Northallerton. The principal object of his visit is under- 
stood to have been to inspect the new open-hearth furnaces at 
Port Clarence, with a view to the possible adoption of the 
same principle at his own works in the Midlands. It will 
be remembered that Messrs. Be]l Brothers have adopted 
neutral linings for their open-hearth furnaces in accordance 
with the plans of their engineer, M. Pourcel. Whether or 
not this nd pone Pr them to do without the introduction of basic 
material for the purpose of dephosphorisation remains yet to be 
seen. At present they are making ingots only, and carefully 
analysing the results obtained for their future guidance. [Earl 
Granville afterwards made an inspection of the Britannia Iron and 
Steel Works. He then embarked on board a steamer and was 
shown the various works connected with the river Tees, which 
have been initiated and carried on by the Tees Conservancy Com- 
missioners during the last twenty or thirty years. In the end he 
expressed himself much gratified at all he saw. 

The firm of William Whitwell and Co., of Stockton-on-Tees, has 
just followed the fasbion by constituting themselves a limited com- 
pany. The capital is £180,000. The objects are to carry on the 
existing busi of irc ters, ironfounders, iron merchants, 
boilermakers and engineers in all their branches. The first direc- 
tors are William Whitwell, Herbert Straker, G. C. Whitwell, Sir 
J. W. Pease, and Arthur Pease. All of these are understood to 
have been interested in the firm hitherto, and therefore there will 
be practically no great change in the constitution of the proprie- 
tary or in the conduct of the business, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has been characterised by more 
than tbe usual activity this week. A large quantity of iron has 
changed bands, and the prices of warrants have been higher than 
for a considerable time past. It is understood that there is a large 





oversold account in the market, and as the prices have been rising, 
operators for a fall have found it not a very easy matter to cover 
their transactions without serious loss. The demand for pig iron 
for home consumption is very good, and the inquiry for export is 
also reported to have materially improved within the last few days. 
The past week’s shipments of pig iron amounted to 7641 tons, as 
compared with 5232 in the same week of 1888, and they embraced 
3478 tons sent coastwise, 1285 to the United States, 1150 to Italy, 
550 to Germany, 268 to Canada, 100 to Holland, 75 to Belgium, 
45 to Australia, and 35 to India. An additional furnace has been 
lighted at Gartsherrie, so that there is a total of eighty-one blowing 
in Scotland against eighty-six at this time last year. The storing 
of pig iron with Connal and Co. in Glasgow has ceased, at least for 
the present. 

The makers have in most cases advanced their prices in amounts 
varying from 6d. to ls. 6d. per ton. Gartsherrie, f.o.b. at Glasgow, 
No. 1, is quoted at 49s, 6d.; No. 3, 47s. 6d.; Coltness, No. 1, 
52s. 6d.; Langloan, 51s, 6d. and 47s. 6d.; Summerlee, 51s, 6d. and 
47s. 6d.; Calder, 50s. 6d. and 46s.; Carnbroe, 44s. 6d. and 43s.; 
Clyde, 46s, 9d. and 44s, 9d.; Monkland, 43s. 6d. and 42s,; Govan, 
at Broomielaw, 43s. and 41s. 9d.; Shotts, at Leith, 50s. 6d. and 
47s, 6d.; Carron, at Grangemouth, 50s. 6d. and 45s, 6d.; Glen- 
garnock, at Ardrossan, 48s, and 42s. 9d.; Eglinton, 42s, 9d. and 
41s. 9d.; Dalmellington, 44s, and 43s. 

The values of Cleveland pigs have advanced here without much 
business having been done. 

There is an improved business doing in hematite pig iron, and 
the ne of the steel makers are such that the prospects 
of this branch appear quite satisfactory. Spanish ore, out of which 
the hematite pigs are made, is slowly advancing in price, chiefly in 
consequence of a rise in the freights for carriage of the ore from 
Bilbao to the Clyde. 

th the iron and steel manufacturing trades are very active, 
but there is no pressure of fresh orders coming to hand. It is 
not considered likely that Scotch makers will receive any consider- 
able portion, if any at all, of the orders for basic ten | that are 
expected to be available for German use, as they are handicapped 
in the matter of freight compared with the producers on the North- 
east coast of England. Still they are well supplied with work at 
present, and speak hopefully as to the future. The prices of iron 
and steel manufactured goods are well maintained. Steel rail 
makers have been enjoying an excellent run of business ; in fact, 
they have never had so good a spell of trade as that with which 
they are now engaged. There is also a very animated demand for 
sheets for both home use and export, and the prices obtained in 
this department are quite satisfactory. 

One or two firms engaged in general engineering work state that 
they are getting less busy than they have been, and that the orders 
in the market at present are neither so numerous nor important as 
could be desired; but marine engineers are well employed, and so 
are boilermakers. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embrace locomotive engines to the value of £5640 to 
Natal, £14,300 worth of machinery, including a sugar mill worth 
£6450, for Sydney, and marine engines and jute plant, £4900, to 
Calcutta; sewing machines, £3320; steel goods, £9031; and 
general iron manufactures, £27,220. 

The sailors’ strike, which did much to impede the shipment of 
coals in the past two weeks, is now at an end, the men having 
accepted the employers’ 2s, instead of the 5s. advance they asked. 
As the weather has also been less violent, although still occasionally 
rather stormy, the coal shipments have increased in amount. The 
mpd despatched from Glasgow in the past week has been 

,621 against 17,204 tons in the same week of 1888, and the total 
from the Scotch ports is upwards of 80,000 tons, or 6000 of an 
increase. During the storm supplies accumulated at the collieries, 
and in trucks on the railway lines, and this had the effect of easing 
the prices ; but the expectation is that the full rates formerly 
current will presently be obtained. The inland consumption of 
coals for trade purposes, and at the iron and steel works, is very 
large, and the better class of steam coals are now higher in price— 
from 8s. 6d. to 9s. 6d. a ton—than they have been for years past. 
No part of the contract for the Swedish railways has come to 
Scotland this year, but numerous smaller contracts are being 
placed at fair prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE past week was another good one in the matter of coal 
exports, Cardiff again nearing ,000 tons. This has been the 
third or fourth time, and if no falling off in trade takes place 
the next month, the first quarter of the year will show an unpre- 
cedented total. 

During the last few days demand has slackened a little, partly on 
account of the great shipments of late, and in part from stress of 
weather ens tonnage back. The fact that prices were 
unaltered and were firm on Change when my dispatch left shows 
that prospects are as good as ever. 

Best steam coal is at 14s.; second-class, 13s, to 13s. 3d.; and 
Monmouthshire, 12s. to 12s. 3d.; small steam continues in good 
demand at 5s. 9d., though some sales have touched 6s. 

House coal is as active as it has been throughout the winter, and 
rices as good. There is little difficulty in getting 12s. 9d. for best 
hondda No. 3, while for Rhondda No. 2 prices were firm at 

1ls. 6d.; small has reached 8s, 6d., and a common sale price is 
8s. 3d. Should coke continue in its present firm demand this class 
of coal will certainly see a higher figure. 

Foundry and furnace cokes are firm at last week’s prices, 

I am glad to note that Messrs. Evence, Coppee, and Co., Cardiff, 
have secured an important contract at Cyfarthfa to erect seventy 
additional coke ovens. Their former range has done excellent 
work throughout, and is certainly in the first rank for largeness 
of yield, goodness of coke, and other acceptable pcints of import- 
ance. This extension on the part of Cyfarthfa is a good sign. 

Of late, prospects in the iron and steel trades are certainly 
opening out. Pig iron is showing a tendency to advance, but bars, 
blooms, and rails, are at last week’s quotations. 

I briefly noticed last week the accident at Dowlais Works in con- 
nection with the Bessemer plant. It is supposed that the roof had 
been affected by the frost. Ata fortunate moment it fell when there 
were few men about, and only one man was killed and a few 
slightly injured. Had it occurred in the full drive of work, fifty 
men at least might have been crushed. The accident will entail a 
serious outlay. 

I have not heard anything of late concerning the steel 
syndicate. With coals and coke at their present prices, it will 
be imperative to get better figures for manufactured iron and steel. 

The momentous question now before the district is the action 
of the colliers. The coalowners having fully deliberated upon the 
request of the colliers for a 10 per cent. advance, replied last week 
with an offer of 5 per cent., conditionally that the colliers should 
abandon their holiday on the first Monday in each month. The 
colliers have held several meetings in deliberating upon this, and 
on Monday came to a decision, which was to reject the offer. Some 
were for taking an aggressive attitude, and giving notice from the 
1st of March, but thanks to the efforts of the more rational men, 
this was tided over until, at all events, the general opinion shall be 
obtained from the various districts. The crisis is, look at it as we 
may, a threatening one. The “scale” is threatened. Probably 
some corrections might be introduced. At all events, it would be 
a politic step to have a joint committee to sit upon the scale, and 
see if any improvement could be devised. 

The great objection colliers have is long contracts, because then 
the market is not sufficiently elastic. This, however, tells both 
ways, and if a large volume of trade is kept at a low figure for a 
time when prices do advance, so it is retained for a long time when 
prices fall, At their last meeting the colliers proposed also to 





agitate for weekly payments of wages, and to discuss also the 
“eight hours’”” movement. 

The patent fuel trade is growing in proportions, Swansea parti- 
cularly figures well in its consignments, as will be seen by last 
week’s business, showing also the buyers. To Spain, 2950 tons; 
Italy, 6500; Algiers, 4350; Pola, 2000. This is the largest total 

et. 


In the tin-pla' de a steady business is being done; 57,269 
boxes were exparteh, from Swansea last week, and 38,765 boxes 
received in stock. The total now held is close upon 98,000 boxes, 
Last week it was 117,000 boxes. Prices are the same as last week, 
but firm on account of the increased cost of production. 

Comegenets of railway iron have been small this week, but 
bars and pig for home works continue brisk, and imports from the 
North are maintained. 

Some interest has been shown in the gold mines of Wales, 
Latest accounts of the Dola Cothi are hopeful. It does not seem 
that the Roman was a very scientific miner. At all events, he has 
left large percen' of iron in his iron slag, and there seems a 
similar bequest in his gold mines. I find that at Mr. Pritchard 
Morgan’s mines the result of the last six months’ working is 15 per 
cent. The capital invested is £210,000, 

The Taff Vale shares are going up—sometimes with a run, 
They were quoted at £271 on Wednesday. It is said that a 
syndicate in operation from London will run them up to £350, but 
no one locally has any faith in the permanence of these high 
figures, especially when the Barry Docks in to sweep off their 
share of business, Barry shares are at 155, Rhymneys are at 203, 
and pee | upwards, 

The publishers of the ‘‘ History of the South Wales Coal Trade” 
(D. Owen and Co., Cardiff) continue to receive most gratifying 
comments upon the interest and value of the work from all quarters, 
This is what might have been expected, seeing that the leading 
mining authorities of Wales were contributors. 

As I announced, the sale of the Landore Works has taken place 
in London, and considering that half a million sterling has been 
expected, they went fora small figure. I hope soon to announce 
a brisk restart, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


ALL the reports concerning the iron trade of this country show 
that it is in a steady and satisfactory condition. If there be any- 
thing which is likely to cause a check it is a tendency on the part 
of some of the syndicates unduly to force up prices beyond what 
would be for the moment justifiable. Demand has improved in all 
branches, and prices all tend er more or less upwards, 

In Silesia the markets are all brisk, with the exception of pig 
iron, which is momentarily not quite so active as it was. But the 
rolling mills are as busy as ever, as also are the small branches in 
the iron, steel, and metal business. Prices remain for the present 
at M. 140 to 145 for bars; girders, M. 160 to 165; and boiler 
plates, M. 165 to 175; but it has been decreed at a full meeting of 
the several syndicated groups of mills to raise the list price M. 2°50 
from the turn of next quarter. 

The Austrian market has fallen into its normal condition again, 
but the severe weather dislocates business, though this makes no 
difference in the firm tendency of the market. 

The Belgian iron market continues firm, and the lately enhanced 
prices are being readily obtained, and demand is, for this time of 
the year, good ; also a good spring business is looked forward to. 
Luxembourg forge has been sold for the second quarter at 46 to 
47f. p.t. On inland work the constructive shops are busy, but 
for abroad there is comparatively little doing. Out of fifty 
blast furnaces thirty-two are now at work. The production 
in January amounted to 54,640 t.; forge pig, 4185 t.; foundry 
and Bessemer, 16,585 t.: in all, 75,640 t. The steel works 
have employment for the next few months. The Cockerill 
Company has undertaken for their account to build the first 
portion of the Congo Railway, from Boma to the Congo, and 
to deliver all the materials, Ayain it has taken an order for South 
America for 50,000 tons, and another of 7000 tons for China, It is 
also said that the same company has received an order from the 
Transatlantic Steam Company to build three ships, estimated at 
24 million florins, 

The condition of the French iron trade remains just the same as 
it was, which cannot be said to be exactly satisfactory. 

In Rheinland-Westphalia, iron ores being still in the fullest 
demand, have gained a trifle in price since last notations, so that 
roasted steel store has now got up to M. 14p.t. at mines, In 
Luxemburg ores there is no alteration to note. The crude iron 
business continues extremely brisk, stocks are decreasing, and the 
output for the next six months is ey all contracted for. 
Spiegeleisen has again improved this month. Prices rise rapidly, 
and since our last quotation the 10 to 12 p.c, grade has advanced 
to M. 63 p.t. In forge pig there is a very full demand, so much so, 
that many stocks have been completely cleared off. 

Best sorts are noted in the Siegerland at M. 54 p.t., which is 
also the present notation in Westphalia. In foundry pig there is 
no change either in price or demand, the latter keeping steady. 
Basic continues to be well called for, and its price is maintained at 
M. 46 p.t. The demand for Bessemer lately has also been a little 
more lively. The malleable iron branch has certainly made a move 
for the better, in so far as the inland demand is concerned, and 
the works have employment enough to keep them well going into 
the second quarter; but too much capital must not be made out of 
this, as it is delusive. Complaints are made of want of sufficient 
remuneration, but the convention has to contend with many 
difficulties, one being that there are so many outside works always 
ready to compete, and another that the raw materials cannot from 
many circumstances be brought to an harmonious bearing with 
regard to the finished products, so that it is always a ticklish 
matter to talk about raising prices. Nevertheless, this had at last 
to be decided upon, as above mentioned. The result will be 
anxiously awaited for. As it is, the returns for the last year show 
considerable diminution in the export trade. The girder trade 
has already begun well, and the mills are well employed upon 
them, anticipating an early building season, though it is at present 
colder here than it has been all the winter, with every railway and 
telegraph in the country disturbed to an unusual degree. 

The eosel for hoops is unchanged and continues good, and the 
trade would be better if the works would agree to buyers’ terms. 
Prices show a rising tendency. In boiler-plates there is little 
change to note, pr tion and tion keep increasing, and 
prices are maintained ; indeed, on the 15th inst. another M. 5 ES 
was added to the old price, making boiler now M. 180 p.t., while 
tank quality remains at M. 155 p.t.; sheets have improved a little, 
but no change in price has taken place as yet. The wire-ro 
branch has at last emerged from its long depression, and has again 
become a remunerative business, thanks to the export trade, though 
to a certain extent the inland demand has had its effect as well, 
which again has been greatly induced by drawn wire and wire 
nails having improved to an appreciable extent inland, whilst the 
export prices remain such as to leave no margin whatever, 
besides the difficulty of doing business at any price. The foundries 
and machine shops are satisfactorily employed ; that is, with the 
exception of the pipe foundries, who, for want of being able to 
form a sales syndicate, compete with one another till it is a losing 
business all round. 

At the latest tendering for steel rails at Magdeburg, M. 119°80 
and 120 perton at works were the lowest offers, and no foreign 
houses tendered. 

The late ministerial promise of reduced freight from West- 

halia to Hamburg is bearing fruit, for the largest importer of 
English coal is now making his arrangements with collieries in the 
former district at least to procure for the future a portion of his 
requirements from that basin, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, Feb, 9th, 1889, 

‘THE Ways and Means Committee will introduce 
a Bill into the House by which the revenues of 
the Government will be reduced 50,000,000 dols, 
It is not probable that the measure 
will ss; in fact, no measure will this 
session, and what the outcome next winter will 
be it is impossible to predict. Our internal 
revenue system will be swept away, and tariff 
duties will remain. The protection sentiment is 
growing rather than declining. This growth is 
due to the fact that the Southern States are 
becoming manufacturing States, and an immense 
amount of capital is following, which naturally 
arrays itself on the side of high duties. The 
region of country west of the Mississippi is also 
becoming a manufacturing section, and public 
sentiment has arrayed itself on the side of pro- 
tection to home industries, whether they need it 
or not. New York city, which a few years ago 
was the home of revenue reformers and free 
trade, is now becoming the home of protection. 
Its surplus millions are being invested in new 
industries throughout the country. Business 
men are taking their holidays by travelling 
through the South to introduce their surplus 
money into good investments, There are hun- 
dreds of inviting opportunities, and the spirit of 
investment is increasing every month. Land and 
mineral properties can be had at very low prices, 
and are being sold rapidly. The entire region of 
country from the Atlantic Coast to the Missis- 
sippi River is becoming an industrial section, 
instead of as heretofore a cotton-growing one; 
and all the finer sites are now in the hands of 
northern investors, who contemplate industrial 
development. Cotton factories are springing up, 
and every week announcements are made of from 
ten to twenty new concerns, with capital ranging 
from 50 to 150,000 dols. 

Tuere is a feeling of confidence throughout the 
country. Money is in demand for manufacturing 
projects. The market conditions have not 
changed much within a few days. The only 
unexpected development was in steel rails, 
but buyers are not making heavy purchases. 
Four or five mills have a few months’ con- 
tracts on hand, the rest are unable to secure 
business to any extent. Southern iron is coming 
forward and Southern managers there are securing 
summer contracts at prices equal for New York 
delivery, at about 16dols. to 16°50dols. The 
exports of copper since January Ist were only 
340,648 1b., against 6,604,411 1b. for same time 
last year. The exports of copper ore last week 
were 2,846, 128 lb.,and since January 1 4,455,491)b., 
against 8,082,984 lb. forsame time last year. The 
copper markets throughout the country are very 
unsettled. The American consumers believe that 
the syndicate will not be able to maintain itself 
against the strong counteracting influences now at 
work, 








NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 





Paraguay Central Railway Company, Limited. 


This company was registered on the 11th inst., 
with a capital of £482,930, in £10 shares, to 
acquire the concession for a railway from Asun- 
cion to Villa Rica, with the obligation to extend 
the same to Villa Encarnacion, all in the Republic 
of Paraguay, and such parts of the we eto as 
may be already constructed. The subscribers 
are :— 

Shares. 

W. Simpson, Tudor House, Hendon, merchant .. 1 

A. Baillie, 13, St. Stephen’s-road, W., merchant. . 1 

N. hale Schotborg, 12, Melrose-gardens, W., > 
cler! eh ver derive “es ee 48 66 0d “ee 

8. J. Rogers, 7, Coningsby-road, N., clerk .. .. 1 
G. Edwards, 38, Sydney-villas, Richmond, 

eer ee ere 1 
P. F, G. Lord, 4, Old Jewry, merchant... .. .. 1 
C. 8. M. Bompas, 120, Westbourne-terrace, soli- 

citor ec 09, 06 00 ‘én we oe 0s 60 

The number of directors is not to be less than 
three, nor more than seven; qualification, fifty 
shares; the subscribers are to appoint the first 
and act ad interim; remuneration, £500 per 
annum to the chairman, and £300 per annum to 
each other director. Registered offices, Dash- 
wood House, New Broad-street. 





River Plate Electricity Company, Limited. 


This company was registered on the 7th inst 
with a capital of £500,000, divided into 49,900 
shares of £10 eac, and 1000 shares of £1 each, 
to enter into and carry into effect the agreements 
made with Walter Richard Cassells, and with the 
Rosario Electric Lighting Syndicate, to generate, 
poy and deal in electricity or electric force 
or lighting or other purposes, The first sub- 
scribers are :— 
Shares. 
G. J. Toy, Athole House, Tottenham, accountant 1 
W. Hamilton, 12, The Avenue, Brondesbury, 
N.W., secretary toacompany .. .. .. «. 1 
H. E, Hudson, 16, Mentone-road, Highbury New- 
er eae ae 1 
F. Belcher, 3, Ceeley-villas, East Finchley, char- 
CONOG CUODURUAME ws oc Oa. ks ce ce 1 
J. so a 15, Eckington-road, Stamford-hill, ‘ 
cler wr’ ew «6 04 eu 66 S06, 66 o8 a4 
F. G. Geoghegan, 11, Thurlow-road, Hampstead, 
on eR Or rae ae 1 
E. T, Botwright, 23, Sutton-place, Hackney, E., 
a ee eee 
The first directors are to be appointed by the 
subscribers, and shall each hold at least fifty 
ordinary shares. The remuneration of the board 
is to be £1000 per annum, and one-tenth of the 
surplus profits remaining after payment of 10 per 
cent, per annum, but such percentage is not to 
exceed £5000 per annum, 





Snyder Dynamite Projectile Company, Limited 


This company was registered on the 8th inst., 
with a capital of £300,000, in shares of £10 each, 
to acquire from Frederick Hall Snyder his inven- 
tion for a new patent projectile for use in warfare, 
and various secret processes in connection there- 





with, and the English patent for the same, and 
the benefit of all patent rights and inventions for 
the United Kingdom, India, the Colonies and 
British possessions. and one-half the rights of all 
other countries except the United States of 
America. The first subscribers are :— re 
res 


G. L. Schultz, Botolph House, E.C., merchant 

F, Thorn, 8, Addison-road, W., chairman New 
Explosives Company Sik sie an. sera 

G. W. H. Brogden, 218, Gresham House, E.C., 
director 8 less PowderCompany.. .. .. 

E. C. Warren, New Adelphi-chambers, 12, John- 
street, W., late Chief Constructor, R.N. .. .. 

F. H. Snyder, 196, Winchester House, E.C., 


ngnes mee rer a ee 
A, Ve 16, Mintern-street, New North- 

> ry ee ae ae 
J. Pain, Woodlands, Woburn Sands, Bedfordshire 

The number of directors is not to be less than 
four, nor more than seven, and the first are 
appointed ty the subscribers; remuneration, the 
sum of £200 per annum each, and the chairman 
£300 per annum; the board may also divide 
10 per cent. on the net surplus profits, after 

ying a dividend of 10 per cent. per annum. 
Registered office, 3, Copthall-chambers, Sidney 
Walter Humphrey, secretary. 





1 
1 
1 
1 
1 
1 
1 





Transparent Tissue Film Company, Limited. 


This company was registered on the 8th inst., 
with a capital of £50,000, in £1 shares, to pur- 
chase the secret formula of John Richardson 
Finney, for the preparation of a solution known 
as the transpa: 
works at Union-road, Bermondsey, and also a 
process of James Noad, by which certain op 
and other materials can be treated by such solu- 
tion so as to become greatly enhanced in value 
and suitable for a variety of pu 
total purchase consideration is £12, 
paid shares, The subscribers are:— 


L. Blackwell, M.E., 30, Bush-lane .. . 
*J. R. Finney, C.E., 30, Bush-lane.. .. .. .. 
Clement More, 199, Junction-road, N., land 

agent a a ae Os we we 
J. Noad, East Ham, chemist ya ee 
G. V. Finch, 84, Cannon-street, solicitor .. .. 
*A, Turner, 150, Hemingford-road, N., solicitor. . 
H. be G. Simpson, 14, Burlington-road, W., soli- 

citor ja 86 88 SOs 88 oe (8K aS 


. The 
in fully- 


Shares. 


it ee) 


The number of directors is not to be less than 
three, nor more than seven; the first are the 
subscribers denoted by an asterisk, and J. C. 
Connery ; qualification, £100 in shares or stock ; 
remuneration, £50 per annum for each 1 per 
cent, per annum dividend. 





Gresham and Craven, Limited. 


This company was constituted by articles of 
association on the 28th ult., and was registered 
as a limited company on the 7th inst., with a 
capital of £150,000, in £10 shares, the whole of 
which are taken up and are fully paid. It is the 
conversion to a company of the engineering busi- 
ness of Messrs. James Gresham and Thos. Craven, 
of Salford. The shares are allotted as follows:— 


Shares, 
*James Gresham, Salford, engineer .. .. .. 7497 
*Thos. Craven, Salford, engineer .. .. .. .. 7497 
Miss A. E Gresham, Stretford .. Pa rae 1 
H. E. Gresham, Stretford, engineer .. 1 
J. H. Reynolds, Daventry, Northampton 1 
J. Craven, Manchester, solicitor .. .. 1 
C. C. Sharpe, Manchester, estate agent.. .. Zz 
T. Northington, Manchester, law student .. 1 


The first two subscribers are appointed sole 
managing directors. 


Mines and General Telpher Company, Limited. 

This company was registered on the 15th inst., 
with a capital of £4000, in £1 shares, to construct 
and work lines for the carriage of minerals and 
other materials, under a licence from the United 
Electrical Engineering Company, Limited. The 
subscribers are :— 


Shares. 
*H. Foote, 11, Queen Victoria-street, electrical 
engineer eda Wel "4s | aa awe we “aut ae 
E. R. Ward, 55, Shelgate-road, 8.W., accountant 
T. Nunwick, 8, Charl wood-place, 8. W., accountan 
F. E. Smith, 2, Tanfield-court, Temple... .. .. 
*J. Henderson, C.E., Malabar, ee 
*L. Milne, C.E., 15, Great George-street, S.W. 
J. H. Pezzack, 9, Malmesbury-road, Bow .. 

The subscribers denoted by an asterisk are the 

first directors. 
Sturtevant Mill Company, Limited. 

This company was registered on the 14th inst., 
with a capital of £12,000, in £10 shares, to acquire 
the inventions of Thomas Sturtevant relating to 
Attrition Mills, or other mills for rock-boring or 
crushing. ‘The subscribers are :— 


Dt ttt et et det 





iS} a 
G. Newington, 76, Ondine-road, S.E., solicitor .. 1 
T. Adams, 25, Maitland Park-road, N.W., secre- 

— 4 a ere eee ee ee 1 
J.8tewart, 24, Cecile Park, Crouch Hill, accountant 1 
J.C. G. Bowyer, Leweston, Chislehurst, solicitor 1 
T. H. Horwood, 26, Amwell-street, W.C., solicitor 1 
W. J. Longhurst, 9, Cromwell-place, Highgate, 

EE 3k, 48 Ns se, ee. a, xe, 00 we 1 
D. J. Neane, 1, Drapers'-gardens, stock broker .. 1 

The number of directors is not to be less than 
two, nor more than five; qualification, £200 in 
shares or stock; the subscribers are to appoint 
the first ; remuneration, £500 per annum. 





Untimulini Syndicate, Limited. 

This syndicate was registered on the 15th inst., 
with a capital of £300,000, in £100 shares, to 
acquire a concession dated 22nd January, 1887, 
from Umbandine, King of Swaziland, South 
Africa, to George Maber, of the sole right of 
prospecting and working for minerals in a portion 
of Swaziland. The subscribers are :— 

Shares 
*D. Francis, 11, Waverley-place, St. John’s Wood 
W. J. Leckie, St. George's Club, Hanover-square, 

SIE Ti tick. -nis ne), os See 00 cece ee 
J. Connolly, Addiscombe-road, Croydon, merchant 
A.'B. Hockey,33, Clement’s-lane, registered banker 
*D. Macdonald, C.E., 110, Cannon-street .. .. 
A. May, 110, Cannon-street, secretary to a company 
C. H. E. Rule, 110, Cannon-street, clerk .. .. 

The number of directors is not to be less than 
three, nor more than seven; the first are Messrs. 
F. R. Despart, Clifton Shield, and the subscribers 
denoted by anasterisk; qualification, £200in shares 
orstock ; minimum remuneration, £200 per annum, 


bt ht et 


rent tissue film, together with | 


THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 
*.* When patents have been “‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


llth February, 1889. 


2365. Stencit Hoiper, J. Kerr, Newmilns. 

2366. BitLtiarRD TaBves, 8. Abrahams, Glasgow. 

2367. Burners for O11, &c., Lamps and Stoves, J. J. 
Waser, Birmingham. 

2368. Suips’ Bertus, W. P. Hoskins, Birmingham. 

2369. DeLiveRING Pic, &c., Iron into OpEN-HEARTH 
Furnaces, L. Roberts, J. Jones, and the Moor Steel 
and Iron Company, Limited, Stockton-on-Tees. 

2370. CyLinperR for Compressinc Air, C. Barnett, 
Godalmin, 


ig. 
2871, Picrure-Rop Hooks, &c., J. H. Cartland, Bir- 


a. 

2872. Lamps for Burninc Benzouine Vapour, &c., T. 
Hood, Manchester. 

2373. Stoppers for BotT.es, 8. J. Fane, Manchester. 

2374. SecuRING CaseMENT Winbows, W. Leggott, 
Bradford, 

2375. TeLePHonss, 8. B. Wilkins, Edinburgh. 

2376. TELEscoric STzAM, &c., Joint, H. Skelton and 
B. Sutcliffe, London. 

2877. Francine and Ssapino Steer, d&c., A. C. A. 
Holzapfel, London. 

2878. Makino Gas from Pararrin O11, M. Murphy 
and 8. J. Cluff, Dublin. 

2379. Cuay-cuTtinc Macuines, H. Potter and E. 

mann, Berlin. 

2880. ENGRAVING P.aTEs, J. Stephen, Midlothian. 

2381. SaHutrLes for Weavine, T. Rollinson, Halifax. 

2382. Licutine Fires, W. Hoyle, Huddersfield. 

2383. ManuracturREe of CyanocEeN Compounps from 
SuLPHO-CYANIDES, T. Parker and A. E,. Robinson, 
Manchester. 

2384. TREATMENT of Towns’ Rervuse, B. D. Healey, 
Lancashire. 

2385. Breakino TEXTILE Fisres, C. Tomlinson and J. 

orter, Manchester. 

2886. OrpER and MeasuRinG Book, A. W. Wilkinson, 


London. 
2387. Muxes for Spinninc, J. Barlow and J. Booth, 


mdon. 

2388. Cummnery Pors, R. Fox, London. 

2389. Kitns, A. Heine, London. 

| 2390. Automatic WHIsTLe for Speakina Tuse, H. 

| Garrard and C. Clarke, London. 

| 2391, ExTINGUISHING Lamps, J. D. Young, London. 

2392, WHee. Huss,T. 8. Page, London. 

2393, VENTILATING APPARATUS for RatLway CARRIAGES, 
&c., W. E. Heath, London. 

2394. ScREW-Down Uocks, R. Haddan.—(R. S. y 

| Casals and R, S. y Fajula, Spain.) 

2395. Press Copyine Books, K. Haddan.—(H. E. Pratt, 

| United States.) 

| 2396. LeaTHEeR Ropes, C. Kellner, London. 

| 2397. AERATED WaTER Bortces, W, and A. J. Norman, 








| ndon. 

2398. Removine Skin, &c, from Grary, J. H. Lehl, 

| London. 
2399. Harness Bripies, R. Harnett, London. 

2400. MecuanicaL Toy Ficure, R. V. Cholmondeley, 
London. 

2401. STEAM-WORKED Press for MouLDING BRIcks, ac , 
J. Wilkes, London. 

2402. Steam Separators, J. J. J. de Rycke, London. 

2403. Fireproor MaTeriaL, J. H. Hughes, London. 

2404. DupLex Drrect-actinc Steam Enarngs, 8. G. 
Brown and W. Roby, London. 

2405. ALaRM BELLS, G. A. R. Galley, London. 

2406. ELectric Arc Lamps, J. Roper, Huddersfield. 

2407. DyNamo-ELECTRIC Macuings, A. Bernstein, 
London. 

2408. ORNAMENTING Wa Lis, H. H. Lake.—(A. Aber- 
stroh, United States.) 

2409. Tones, 8. Markin, London. 

2410. Pisron-rop Packino, I. B. Harris, London. 

2411. Hanpies for Lawn-Tennis Rackets, W. T. 
Carter, London. 

2412. Excavatine, &c., Som, R. H. Fowler and 8. 
McCaughey, London. 

2413, Printinc TeLxecrapus, J. E. Wright and J. 
Moore, London. 

2414. Coverines for Omnisuses, &c., E. W. J. Hieatt 
and J. Nash, London. 

2415. Raisin Szepers, J. W. Calef, London. 

2416. Roastine Cocoa, &c., P. J. and H. Stollwerck, 
London, 


12th February, 1889. 


2417. Pneumatic FIRE-EXTINGUISHING APPARATUS, 
T. H. Tilton, London. 

2418. Fumicator, C. J. Parker, London. 

2419. Pipe Wrencues, E. O. Ely.—(J. H. Vinton, 
United States.) 

2420. MaTeriat for Boots and Sores, W. Peyton, F. 

ori, and O. Y. Rhodes, 8. 

2421. Erica Overcoat, G. K. 8. Bigg, Dover. 

2422. SaHowine Sampves of Paper-Hanoines, C. A. 
Line, Birmingham. 

2428. Woven Wire Martrrass and Frame, A. 
MclIlquham, London. 

2424, TeENTERING WOOLLEN Fasrics, J. Webster and 
C. F. Atkinson, London. 

2425, ASCERTAINING the Arza of Crrcves, A. J. Hogan, 
London. 

2426. Botts, H. B. le Mesurier, Exeter. 

2427. Ink Freeper for Pens, W. Cooper and J. Holds- 
worth, Hull. 

2428. Door Bock, G. F. Newman, Birmingham. 

2429, Jomnts, H. Jayes, G. Potter, and J. 8. Vorley, 
Leicester. 

= Drivinc Gear for Bicycies, A. F, Mooney, 

‘edford, 

2431, Marxine Bates, H. R. Meyer, Liverpool. 

2432. Finisnine of Yarns, R. C. Willey, Bradford. 

2433. Stoves, J. Lind, Liverpool. 

2434. Matuets, H. Gribble, Wednesbury. 

2435. Preventinc Waste of O11, J. R. Hartas, 
Eppleby-by-Darlington. 

2436. Lusricatinc Compounns, H. Morgan, Sheffield. 

2487. Toy, H. Bate, London. 

2438. Trick Money Box, F. H. Shaw, Birmingham. 

2439. Paper, D. M. Watson and T. T. M. Lumsden, 


ne 

2440. Futuinc Apparatus, C,. U. Fisher.—(A. Dolge, 
United States.) 

2441. Futuinc Macuines, C. U. Fisher.—(4. Dolge, 
United States.) 

2442. Ticket Detector, G. Beal, Liverpool. 

2443. PREVENTING Doors of CarriaGEs being OPENED 
while in Motion, L. Grouse, London. 

2444. Hotprasts for Bur_pine Purposss, R. Gillett, 
Bradford. 


ord. 

2445. Sarety Tuse for Lamps, G. Seymour, Liverpool. 

2446. MecHanicaL Movement for Toys, H. P. Trueman 
and M. Emanuel, Birmingham. 

2447, OpticaL MONEY Box, H. P. Trueman and M. 





2448. AUTOMATICALLY Emptyine Buckets, E. Thielson 
and C. Jansen, London. 

2449. PorTaBLe Pumps for Batus, D. Noble, London. 

2450. HamMERLEss Guns, J. W. Smallman, London. 

2451. MecHanisM of PuzziE-BoxEs, H. Flowerdew, 
London. 

2452. Sorrenine, &c., Fiax, J. 0. Wallace, Belfast. 

2453. LesseNING VIBRATION in Bicycies, A. Jones, 
Birmingham. 

2454. Rivertinc Macuivery, G. H. Lloyd and H. 
Bewlay, Birmingham. 

2455. SELF-aCTING BARREL TILTER, 8. Rushton and W. 
Ashworth, Heywood. 

2456. Removine Mo.tten Siac from Furnaces, W. 
Hawdon, London. 





| 0457. Axeror Barometers, J. T. Daniels, London. 
2458. Steam Sounp Sionat, I., 8., and W. Smith, 
Nott 


oO 

2459. Pickinc Motion of Looms, J. C. Fell.—(W. 
Tucker, United States.) 

2460. VerTIcAL Drawine Boarps, 8. M. Cockburn, 
London. 

2461. VeLocipepes, F. Wynne, London. 

2462. HorsrsHogs, A. G. , London. 

2463, ADJUSTABLE PERAMBULATOR JOINT, F. D. Nawell, 
Manchester. 

2464, Wire Ropgs, &c., E. E. Bird, London. 

2465. CoIN-FREED DeLivery Macuines, B. W. Warwick, 
London. 

2466. Oven Piates, J. Robinson, Leeds. 

a Fn eee Knitting Macuiyes, W. I. James, 
8 


‘ord. 

2468. Fasteners for Winpow Sasues, J. H. Evans, 
London. 

2469. MarBie Mastic, L. Schlentheim, London. 

2470. MecuanisM for OperaTiInG Cranks, C. H. Rosher, 
London. 

2471. OrnTMENT, J. Taylor, London. 

2472. SeconpaRy Batrerigs, W. L. Wise. —(The Gilson 
Electric Light Company of Europe, France.) 

2473. Nicut Licurs, J. Broad and G. CU. Fowler, 


London. 

2474. Boot-sTRETCHING Lasts, P. J. Jans and F. F. 
Strobehm, London. 

2475. Hot-air Stoves, A. Gnezda, London. 

2476. ELECTRICAL ALARM, 8. Sudworth, London. 

2477. Heatinc Dwe.iinc-Houses, R. Knight, London. 

2478. PROPELLING Sups, J. Rettie, London. 

2479. CompineD Cairn, ComMoDE, and STEP-LADDER, 
J. McGowan, London. 

2480. MeasurinGc Evecrric Currents, H. H. Lake.— 
(A. H. Cutler, United States. 

2481. ADVERTISING, N. A. Schanschieff and C. Tucker 
London. 

2482. RoLLer Skates, A. N. Ridgeley, London. 

2483. OpTainineG GoLp from Org, R. Welford, London. 

2484. Exrractine Suives from Casks, C. Wayte, 
London. 

2485. Rounpasouts, J. T. Bower, London. 

2486. Feepinc Bort.es, J. T. Bower, London. 

2487. FinisHiInG GRANULAR SuBstTances, E. V. Gardner, 
London. 

2488. Domestic Cooxkinc UTEnsits, W. Blakely, 
London. 

2489. UmBRELLAs, J. Mathieu, London. 

2490. TRANSMITTING Power, T. W. Lemieux, London. 

2491. §Fasteninc for Corsets, G. Hughes.—(z. K. 
Warren, United States.) 

2492. Fish Cake Biscuit and Breap, E. Hawkins, 
London. 

2493. Wuere xs for VenicLzs, G. Hughes.—(W. Forman, 
United States.) 

2494. Batconizs, G. Hughes.—(W. B. Hysan, United 
States ) 

2495. CaRTRIDGE Betts, J. Y. Johnson.—(A. Mills and 
T. C. Orndorst, United States.) 

2496. Packine Cartripcss, J. Y. Johnson.—(7. C. 
Orndor gt, United States.) 

2497. Portrouio Cup, A. T. Tucker, London. 

2498. Lae, D. Allen, London. 

2499. Azo-pyEs, O. N. Witt, London. 

2500. Rounpazouts, G. Twigdon and F. £avage, 
London. 

2501. Enoine Inpicators, B. Donkin, jun., and E. 
Collins, London. 

2502. Coupon Pass-nooks, 8S. C. P. McClure, London. 

2503. Sewinc Macuings, E. W. Broadbent, London. 

2504. PLaiTInG ATTACHMENTS for S—Ewinc Mac#INEs, 

. W. Broadbent, London. 

2505. Car Couptines, W. C. Watson and T. Y. Kinnie, 
London. 

2506. Time Stamps, P. A. Newton.—(7he Royer Auto- 
matic Time Stamp Company, United States.) 

2507. SignaLLinc Apparatus, H. Diggins and A. 
Gliick, London. 

2508. Apparatus for CARBURETTING Gas, H. 8. Maxim, 
London. 

2509. Testing Muscutar Srrenots, H. H. Lake.—(J/. 
T. Copithorn, United States.) 

2510. Mar-sprines of Wartcuss, &c., E. Karthaus, 
London. 

2511. Razor Strops, A. Chapman, London. 

2512. Vessets for Contarnina Liquips, J. Struthers, 


mdon. 
2513. Puncuine and Dritiine Macuines, J. Houston, 


asgow. 
2514. Coeck Puncues, F. W. Smith, jun., 8. 8. Wil- 
liamson, and F. J. Lockwood, London. 
2515. Benpinc and Cone Pipes, H. E. Fowler, 
London. 
2516. Benpina and Conc Pips, H. E. Fowler, 
London. 
2517. Benpinc and Conc Pirz, H. E. Fowler, 


mdon. 
2518. APPLIANCEs for Frrine Guns, J. A. C. Adelskold, 
London. 


13th February, 1889. 


2519. CycLe Cuan ApsustTmEenTs, A. E. Langley, 
London. 

2520. Maxine Roor Ripce Straps, W. Davidson, 
Lenzie. 

2521. yo Suirs’ Boats, H. Day and §. F. 


ent. 
2522. MaTrREsses for Beps, G. J. Hill, Chorlton-on- 
Medlock. 


ock, 
2523. Ruuers, 8. Hainsworth, Bradford. 
2524, OPERATING on Fisrous Supstances, 8, Green- 


wood, ‘ord. 

2525. Cotp Process of Dyzixe Harr, H. Erdmann, 
Germany. 

2526. Tie-pRicks for Caviry Watts, J. Taylor, 
Barnsley. 

2527. Pepat Grips for Cyrcuists, P. F. O'Sullivan, 
Dublin. 

2528. Removine Soiips from Liquips, W. Hucks, 
London. 

2529. Raisinc Buitpinc Mareriats, W. E. Pedley, 
Old Brompton. 

= CurpoaRD Door Fastener, C. Hickton, Derby- 


re. 

2531. Sprinc Hinces and Door Cuosers, G. F. New- 
man, Birmingham. 

2532. CLEaninc Boots and SuHors, J. Wadsworth, 
Manchester. 

2533. CoLourtnc Sours and Graviss, G. Stroud, 
Bournemouth. 

2534. PickER PresERvERS of Looms, G. Halliwell, 

‘ax. 


2535. AIR-TIGHT CARDBOARD Boxes or CANISTERS, P. 
Cook, Cathcart. 

2536. Licutine Cicars by Exectricity, T. W. and A. 
H. Watson, London. 

2587. DistnrectantT and DeoporisgrR, A. J. Shilton, 


ing. 
2538. Coatina Iron Tunes with Brass, W. J., T., and 
. Dobbs, Wolverhampton. 
2539. VENTILATING Apparatus, De F. Pennefather, 
London. 


2540. Reautator for Frepine Borruss, A. 8. Cart- 
bg —— 

2541. MetHop of Treatina SEWERAGE, &c., J. Martin, 
London. 

2542. Pistons, T. W. Scott and F. A. Durnford, 
London. 


2543, ta eae CaRTRIDGE Cases, C. 8. Bailey, 

mdon. 

2544, Battery Frames and Prates, A. Douglass and 
F. Smith, London. 

= Bott_e Corks or Stoppers, 8, Druiff, Chelten- 

m. 

2546. Dritiinc Macuings, A. Kniipfer, London. 

2547, Cow ts, E. A. Lisle, Southampton. 
48, Lock-Nuts for Botts or Screws, &c., T. Cloke, 


London. 
2549. Suspension Gravity Raitways, H. M. Barron 
London 





on. 
2550. VeLocipepEe Lamps, H. Lucas, Lor.don, 
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Mitts Fep from a Hopper, E. Harrison, 
London. 

2552. Watcues, J. Roots, London. 

2553. NavicaBLe Vesseis, J. C. Mewburn.—(M. von 
Szabel, Austria.) 

2554. Snap Hook, H. W. Petherick, London. 

2555. Sarery Apparatus for VeHiciss, T. 8. Cave, T. 
Meacock, and T. Jones, Handsworth. 

2556. Woop Pavement, T. J. Werninck, London. 

2557. Apsostinc Carns of VeLocrpepsEs, F. W. Rosser, 
Birmingham. 

2558. Steam Borers and Furnaces, P. McGregor, 

Ww, 


2559. Sarps’ Course Correcrors, G. W. Heath, 
London. 

2560. AsppominaL Supportina Beut, V. F. Wood, 
London. 

2561. Manuracturr of Patent Fvet, J. Pring, New- 
port. 

2562. Devices for Broom-Heaps, Brusues, &c., N. 
Browne.—(M. Tippner, Germany.) 

2563. Fire-arms, A. Nouvelle, London. 

2564. PenHoLper. J. W. Brooke, London. 

2565. Ruter, A Wilkins, London. 

2566. AppLyinc CapsuLes to Borrises, G. F. Smith, 
London. 

2567. Drivinc Venictes Evectrica.ty, P. B. Elwell 
and J. K. Starley, London. 

2568. Extractinc Bunes from Casks, E. Edwards.— 
(0. Winkler, Germany.) 

2569. Propucine Prroiicnegovus Acip, J. H. du Vivier, 
London. 

2570. ArtiFiciaL Six, J. H. du Vivier, London. 

2571. Manuracture of TexTiLe Tareaps, J. H. du 
Vivier, London. 

2572. Warer Merer, W. G. Kent, London. 

2573. AppaRatvs for Deposrrinc Concrete, W. C. 
Punchard, London. 

2574. Marrress Frames, J. A. Jacobs, London. 

2575. VoLaTitisinc AmMontum CaLoripe, L. Mond, 
Liverpool. 

2576. Toot Racks, W. P. Thompson.—(£. J. Stoddard, 
United States. 

2577. Masg-tuns, H. A Birrell, London. 

2578. Governors, T. A. Green and C. M. Walker, 
London. 

2579. Braxes for Lirts in Mixgs, O. Imray.—(A. Pijre, 
France.) 

2580. Frre-LicHTers, A. Bowers, London. 

2581. Feepinc Coat to Furnaces, &c., L. Hopcraft, 
London. 

2582. Extincuisnine Lamps, T. Smith and F. Todten- 
haupt, London. 

2583. New Expiosive Compounp, H. C. Williams, 
London. 

2584. Srereoscopic Apparatus, J. A. de Braam, 
London. 

2585. WEIGHING Macuings, 8. X. Delaplanche, London. 


14th February, 1889. 


2586. Securtye Burrows, &c., to GARMENTS, T. Cloke 
and C. 8. Standbrook, London. 

2587. Pistons for Encrves, C. T. Davenport and E. J. 
Horsley, Manchester. 

2588. Paotocrapss, G. I. Spalding, London. 

2589. BorT_e Stoppers, R. E Field, Halifax. 

— Grarinc VELOcIPEDES, H. W. Parnall, Gloucester- 


re. 

2591. Wire Foor Mat, W. L. Pearson, Dublin. 

2592. VistomeTer, J. Gray-Keith, London. 

2593. Looms, J. Wormald and G. Washington, Halifax. 

2594. Frower Boxes, F. A. Oetzmann, London. 

2595. Drivkinc Vesseis, F. A. Oetzmann, London. 

-—. Burton for Scuits and Oars, H. Griffin, Isle of 

2597. SHEDDING Motion of Looms, J. Wormald and G. 
Washington, Halifax. 

2598. Prosectives, J. M. Fletcher, Cheshire. 

2599. Gas Pressure Recuators, W. F. Fletcher, 
Birmingham. 

2600. — Fares in Tram-cars, &c., W. McLauch- 


" i) 
2601. ApveRtisinG, F. F., H. F., and T.S. Cotterell, 
ristol. 

2602. Curmmwey-pots, A. and J. Gilbert, London. 

2603. CenrrirucaL Pumps, W. Beaumont, London. 

2604. Manvracture of Hosiery, &c., W. Brown, 
Leicester. 

2605. Cork Extractor, R. Simpson and J. Causton, 
London. 

2606. STREeT-Lamp, Newspaper, &c., Kiosk, A. D. 
Vlies, Manchester. 

2607. Cocks, J. Miller. London. 

2608. CHLOoRaTEs, J. McBryde and A. Kay, Liverpool. 

2609. Route Ispicators, J. J. Milner, London. 

2610. Musica Boxss, G. C. Scheinert, Liverpool. 

2611. Separatine CYLinpDERs for Grain Seeps, P. van 
Gelder, Liverpool. 

2612. — Boiter Fourwaces, J. and J. W. Oldroyd, 

mdon. 

2613. Mecuanism for Printing Trape Marks, J. 
Eckersley and R. J. Linton, Manchester. 

2614. ELectric Meters, J. Oulton and J. Edmondson, 
Halifax. 

2615. Sasn Fastener, W. Fryer, Birmingham. 

2616. Wrincinc Macaig, H.C. Lo on, Keighley. 


2617. Tr1mmer for Pararrin Lamps, J. L. Stewart and 
A. Seymour, Glasgow. 
2618. 


Mertat Wares, A. 8. Elmore, Cockermouth. 

TextiLe Fasric, C. J. Schott, Manchester. 

. Hat Horpers, C. Boston, Manchester. 

2521. Squeezinec Lemons, W. Chapman, Bristol. 

22. Racquets, W. Beaumont, Sheffield. 

. Frase Lamp, J. Leisk, Shetland. 

Pocket Fastexers, B. Woodsford, London. 

‘5. Currers for Mitirne Purposes, C. J. Reynolds, 

London. 

2626. Fastentnes for Cottars, F. Alippi, London. 

2627. VeLocirepes, F. J. Maes, London. 

2628. THERMOMETERS, M. Stuhl, J. M., and F. Lauten- 
schliiger, London. 

2629. InKsTanps, R. Adams, London. 

2630. Waritrne Fiuip, H. 8. Croker, London. 

2631. Printinc Macurnes, J. Michaud, London. 

2632. Burtpinc Mareria.s, J. Sugden, London. 

2633. Lock-sut, J. W. Smallman, London. 

2634. Corset Fastewinos, H. Knight and Co., and H. 
M. Knight, London. 

2635. CoLourrnc Matter, R. Gnehm, London. 

—_ Macuines for Mixcive, T. Williams, jun., Lon- 

on. 

2637. Gas, &c., Exornes, A. Miller, London. 

2638. Gas TzsTiInc Apparatus, J. H. Steward, and 
JA Fleming, London. 

2639. GLoves, N. Browne.—(—. Winkler and R. Gardner, 
Germany. 

2640 Sprinos for Rarrway Veuicies I. A. Timmis, 
London. 

2641. Artictes of Pressep Guiass, T. Davidson, 
London. 

2642. DyNaMo-ELecTRIC Macuines, G. Forbes, London. 

2613. Utittsinc Tows Rervse, G. Forbes. London. 

2644. Rotary Kyitrinc Macuives, C. H. Aldridge, 
London. 

2645. Lamps and Laxterns, W. Harvie, a 

2646. Metertno Evectric Currents, W. H. tt and 
Laurence, Paris, and Scott, London. 

2647. RounpaBouts, E. Edwards.—(E. Pollig, Belgium.) 

2648. Crosinc the Doors of Ramtway CARRIAGES, 
W. C. Dowse, London. 

2649. Gas Enornes, C. F. L. Gardie, London. 

2650. WasHinc and Scrupsinc Gas, J. C. Chandler, 
London. 

2651. Reversinc Mecuanism, J. J. and E. J. Lane, 
London. 

2652. Corn-rreED Apparatus for the Suppiy of 
Liquip, C. Bradbury.—(Messrs. G. Natalis and Co., 
Germany.) 

2653. Cors-rrrep Apparatus for Startinc C1ock- 
work, C. Bradbury.—(Messrs. G. Natalis and Co., 
Germany.) 

2654. ADJUSTABLE Harness Cotiar, A. T. Rutter, 
London. 








2655. Mixtnc GRaNULAR MarTerRiALs, T. H. Massey, 
mdon. 
2656. Potassium Carsonate, F. W. Dupré, London. 
2657. Improvine the Quauity of Iron Castines, W. 8. 
Simpson and W. 8. Oliver, London. 
2658. WHoLeMEAL Brean, &c., H. W. Hart, London. 
2659. Raprpty Propvucine Heart for Bakine, &c., D. 
Wilson, London. 
2660. Macurnery for Friiiine, &c., G. W. Milkman, 
mdon. 
2661. Manuracture of Trunks, &c., H. Krammer, 
London. 
2662. Wasninc Macuinges, C. T. and A. Crowden, 
Lewisham. 
2663. Propuction of Cotp and Ice, J. Bustin, London. 
2664. Purity of Frame of Coat Gas, J. O. Spong, 
London. 


15th February, 1889. 


2665. Ink Hotpger, W. Kerse and W. and J. Milne, 
Edinburgh. 
2666. SquARE-BOTTOMED Parser Bacs, J. Booth, Bir- 


mingham. 

2667. Beats Frames, &c., T. Mosley, Huddersfield. 

2668. Printinc Sanrrary Paper-Hanoines, J. Walker 
and H. Carver, Manchester. 

2669. Foe, Economiser and AsHes Guarp, W. de C. 
Prideaux, Bristol. 

2670. Teacuine AriTHMeETiIc, K. Schulte and E. A, 
Bosies, Barmen. 

2671. Instruction in Reapine, H. Gertig, Barmen. 

2672. Revotvine Sranp, W. William, Swansea. 

2673. Apparatus for Sprnnine, &c., YARN, J. Farrar, 


‘ax. 

2674. SicNaLiine in Mines, H. J. Peddie, Edinburgh. 

2675. Mitis for Griypinc Cement, W. F. Goreham 
and M. Watson, Newcastle-upon-Tyne. 

2676. Promotine the Expansion of the Cuest, J. W. 
Godden, Bradford. 

2677. Carp-BoaRD, J. Fenton, Manchester. 

2678. Licutinc PHorocraPHic Dark Rooms, F. W. 


ranson, Leeds. 

2679. Looms, J. R. Lord, Manchester. 

2680. Fasrenrnc for Purses, J. R. Whittaker, Man- 
chester. 

2681. Courtinc Rartway Veuicies, J. P. Wilson or 
Maxwell, Glasgow. 

2682. Inxstanps, J. Harrop, Sheffield. 

2683. TripticaTte Recuiatine Vatve, J. F. Kitching, 
Durham. 

2684. Heaps of Looms, F. W. Jepson and E. Cooper, 
Halifax. 

2685. - —gaeee Governors for Encrnss, A. G. Brown, 

ndon. . 

2686. Dias, T. M. Lynch, Liverpool. 

2687. Dovsiinc Frames, W. Anderson and T. Whit- 
taker, Stockport. 

2688. Hrixces, W. Defries and V. I. Feeny, London. 

2689. Burrers for Rattway Veuicies, T. F. Craven, 
London. 

2690. Cups and Batts for a Game, J. M. Porter and H. 
Shaw, Leeds. 

. Grates of Furnaces for Brewers, C. Hill, 

London. 

2. Testinc Drarace Pires, W. Poole and A. L. 
McDonald, London. 

2693. Recepracies for Mik, D. Johnson, London. 

2694. MrasvuREMENT of EvectricaL Resistances, W. 
T. Goolden and 8. Evershed, London. 

2695. AUTOMATICALLY FitTerinc Water, J. Wright, 

on. 

2696. Corn-aCTUATED OPERA-GLASS RECEPTACLE, J. W. 
Patterson, New York. 

2697. VeLocirepes, G. G. M. Hardingham.—(Z. de L. 


y Mesonero, —, se ben 
. J. , London. 


2698. TEE SQUARES, 
2699. Coat WasHInc Apparatus, H. Simon, London. 





2700. Apparatus for WasHinc Casks, H. J. Worssam, | 


London. 

2701. Truss, J. Kelly, Winchmore Hill. 

2702. Paper-stucco, E. C. de Mejer and T. Green- 
wood, London. 

2703. Sroves or AIR-HEATING APPaRaTus, 8S. C. David- 
son, London. 

2704. Manvracture of Iron and Street, E. J. Ball, 
London. 

2705. SHootinc Rances and Tarcets, J. Sutherland, 


Glasgow. 
2706. Wixpow SasH Fasteners, E. Edwards, London. 
2707. Caste Haviace, W. E. and W. M. Winby, 


London. 

2708. Sapp.es for VeLocrrepes, W. B. Turner and J, 
Asbury, London. 

2709. Bripces of Pince-nez, &c., L. Courlander, 
London. 

2710. Sprincs for Carts, R., J., and H. Wilder, 
London. 

2711. Vevocipepes, T. Bennett, St. Albans, and W. 
Bennett, London. 

2712. Manuracture of Cur Pite Fasrics, W. H. 

ladding, London. 

2713. Latcues, W. Kneen, London. 

2714. Socket Pires for Dratnace, H. Knowles, 

mdon. 

2715. Toy Hoops, H. Baker, jun., London. 

2716. Perpetua Date CaLenpars, W. Ullrich, London. 

2717. Arracuinc Door Knoss to their Sprypigs, H. 
Lake.—(C. A. Hanson, United States.) 

2718. Sirtcrovs Mareriacs for ARTIFICIAL STONE, 
A. C. Ponton, B. L. Mosely, and C. Chambers, 
London. 

2719. Siicrovs Frre-Brick, A. C. Ponton, B. L. 
Mosely, and C. Chambers, London. 

2720. Viotins, H. Ritter, London. 

2721. VeLocrpepes, W. P. Napier, London. 

722. Meratitic Atitoys, E. L’Homme, London.— 
—{Date applied for under Patents, &c., Act, 1883, 
8. 103, 19th July, 1888, being date of application in 
Belgium. ] 

16th February, 1889. 


2723. Conrrotiixe the Exposure of PHoTocRAPHIC 
Puates, F. W. Hart, London. 

2724. Metat Tips for Boots and Sxoss, T. B. Hitch- 
man and T. Pickett, London. 

2725. DecoraTinc VENETIAN Biinp Latus, J. Batkin, 
Birmingham. 

2726. Buttons, F. Rook, Southsea. 

2727. Macnesicm Lamps, R. J. H. Rastrick, London. 

2728. Bepsteaps, J. West, London. 

2729. Watcn Rixec Atracument, J. H. A. Chapman, 
Trowbridge. 

2730. Topacco Pires, M. Garfitt, Oldham. 
731. Down Spovts, &c., H. Enoch, Cheltenham. 

2732. Garr Hooks, W. H. Wigley, Cheltenham. 

2733. Rixos for Sprnninc Frames, R. A. Johnson, 
Manchester. 

2734. Printinc Macurnes, T. G. Dawson, Bradford. 

2735. Drivine Tapes for Cap and Rino Frames, W. K. 
Blackburn, Bradford. 

2736. ConsumMING SMOKE, J. Wood, Bradford. 

2737. Boxstns, T. —— eo Bradford. 

2738. ALarM Casket, J. Enright, London. 

2789. FLexiBLeE MerTaiic Hose, &c., E. D. Barker, 
London. 

2740. Tennis Pores, W. H. Aish, Bournemouth. 

2741. Door Cuecks, G. F. Newman, Birmingham. 

2742. Automatic SwitcHes, F. Wagg and W Hudson, 
London. 

2743. Vats, F. A. Blair, Glasgow. 

2744. Fire-arms, H. Webley, Birmingham. 

2745. Brit for Horses, J. 8. Walley, Whitchurch. 

2746. Orcans, J. Brook, Glasgow. 

~— Rag Ties in Position, C. H. Ridsdale, 

or] 4 

2748. TeLersonic Switcainc Apparatus, A. R. Ben- 
nett, ow. 

2749. SHow-cases for Corton Reets, &., J. Joberns, 
Birmingham. 

2750. Locks for CarriaGe Doors, 8. Wilkes and J. 
Wilks, Bloxwich. 

gag Sprrwine-rrames, W. Scott and J. Mackie, 

ast. 


2752. ContROLLING the FLow of Liquips, H. Sutcliffe, 
Halifax 


2758. INTERMITTENT SUPPLY of Gas, &c., F. Smith, 
London. 
2754. Apparatus for ScruBBING FLoors, 8S. H. Hodges, 


mdon. 
2755. Kxittinc Macuinery, The Nottingham Manu- 
facturing Company, J. Groves, and J. Whatnall, 


ndon. 
2756. Courtine Cycies, N. 8. and R. Mitchell, 


M te. 

2757. Sare-vatves, J. Dewrance.—(R. N. Pratt, United 
States. 

2758. Fountain or ResERvorrn Pensovpers, H. Pearse, 
London. 

2759. Trunks and Boxes, J. Marston and H. T. 
Newill, London. 

2760. Apparatus for Measunine Liquips, J. W. Hart- 
ley, London. 

2761. Connector Nut, R. R. Beard, London. 

2762. Startine of Motive Power Encrnes, B, Smith, 
London. 

2763. Hotpinc Guassgs, Cups, &c., on Boarp Sup, 
A. M. Yates.—(F. B. Dobson, now on the High Seas.) 
2764. VaLves of BLowine Enornes, J. 8., T. A., and E. 

Walker, Liverpool. 
2765. Raimway Coup.inos, R. B, Seddon and J. 
Heaton, Liverpool. 
2766. Pen-no.tpers, A. Cohn, Liver - 
on. 


2767. Tosacco Pipes, P. E. Brown, 

2768. Rorary Morion, F. O. Ferguson, London. 

2769. Enornes, C. Wells, London. 

2770. —_ and CiEaninc Corton, J. Andrew, 
ndon. 

2771. GeLatinovs Susstances, W. Gridley and F. B. 
Pike, London. 
2772. Pistons, W. G. Kent and H. 8. Price, 

London. 
2773. Automatic CoIN-FREED Macuines, F. Howcroft, 


oS 






2774. Soups and Gravies in So.ip Form, M. Woolf, 
London. 

2775. Putteys and Waee.s, E. Edwards.{l. A. 
Burot, France. 

2776. CoLourep Lensgs for Siognat Lamps, J. Thorne, 
London. 

2777. Lirgsoats, J. F. Green, London. 

2778. MaRKING ARTICLEs of Iron, &c., R. B. Hansell, 

ndon. 

2779. Lamps, J. Thorne, London. 

2780. ARTiFicIAL Strong, A. C. Ponton, B. L. Mosely, 
and C, Chambers, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


304,164. Evecrric Contact Maker, J. S. Farmer, 
Salford, England.—Filed August 27th, 1888, 
Cluim.—An electric contact maker consisting of two 
vessels—such as the bulbs a a—moun' on an axle 
and containing a mobile electrical conductor, the 
metal collar made in two pieces, b by insulated but not 
wholly covered by the piece c, a 1 ti 





one end, 3, of the spring entering the slot 2, and 
having an arm, 4, combined with the bearing tube 
having a lug A, to rest on the said spring within the 
said recess, to operate substantially as described, (3) 
The outer case or holder, recessed at 2, and the s ring 
g, and bearing tube having a lug combined with the 
collar to retain the spring in the said recess, sub. 
stantially as described. 


394,222. Saw, F. Stephens, Vineland, N.J.—Filed July 
8rd, 1888. ; 

Claim.—As an improved article of manufacture, the 
herein described saw provided with teeth arranged in 
sets of three, the first tooth of each set being arte 
than the others and inclined from a perpendicular 
line through the blade, with its under face rounded, 
as shown, and separated from the next set by a throat 
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or gully the side walls of which incline in the same 
direction and the bottom wall of which is inclined 
from a horizontal line through the blade and at a 
right angle to the side walls, and the centre tooth of 
each alternate set being set in opposite direction, sub- 
stantially as shown and specified. 


394,364. Cuvok, BE. A. Howe, Springjield, Mass.—Filed 
September 13th, 1888. 

Claim.—(1) A chuck for holding articles to be turned, 
having a receiving socket for said articles therein, 
having the angular recesses o in the walls thereof, 
substantially as set forth. (2) A chuck for holding 
articles to 4 turned, having a receiving socket for 
said articles therein, having the engular recesses o in 
the walls thereof, combined with the ejecting spring 5 





the vessels, each piece |) being in electrical communica- 
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tion with one of the circuit wires, and the whole being 
so arranged that when the mobile conductor is in the 
lower vessel and the position of the two vessels is 
reversed, the flow of the said conducting material 
from the upper into the lower vessel completes the 
electric circuit, substantially as and for the purposes 
herein described, and as illustrated by the drawings 
annexed. 


394,190. Finrsc MecHanism ror OrpNaNcE, A. C. 
Koerner, Paris, France.—Filed July 17th, 1888. 
Claim.—The combination with the shoulder piece C 
and the gun K, having a recoil independent of the 
shoulder piece, of the handle A, rigid with the 








shoulder piece, and ever | the sliding part D, and the 
lanyard zy connecting said sliding part with the firing 
mechanism to actuate the same, substantially as 


394,200. Support ror Spinnino Spinpies, J. 7. 
Meats, Taunton, Mass.—Filed July 5th, 1888. 
Claim.—(1) The outer case or holder, having a recess 
as c, cut into it at one side thereof, and the spring 
therein, combined with the bearing tube having a lug 





at one side to enter said recess and rest on the said 
spring, substantially as described. (2) The outer case 
or holder, having a recess c, near its upper end, and 





slotted, as at 2, and the spring g, shaped as shown, 














and the spring-regulating screw 6, substantially as set 
forth. (3) The chuck A, having the longitudinally- 
slotted nose 3, whereby the sections x surrounding the 
chuck socket are formed, the ilar recesses o in and 
between said sections, and the sleeve 4, screwing on to 
_ om combined and operating substantially as set 
ort. 


304,540. Arr or Makino Metat Vices, R. J. Freeport, 
Chicago, Ill.—Filed June 18th, 1888, 

Claim.—{1) The within-described improvement in 
the art of making vice jaws, consisting in preparing 
the blanks A, B, and VC, piling them tugether at a 
welding heat, and while at such heat uniting said 
blanks by die pressure, substantially as set forth. (2) 
The within-described improvement in the art of 
making vice jaws, consisting in preparing the blanks 
A, B, C, and D, piling them together at a welding 
heat, and while at such heat uniting said blanks by 
die pressure, substantially as set forth. (3) The 
within-described improvement in the art of providing 





vice standards with lugs a?, consisting in piling 
together at a welding heat a standard a and a pair of 
blanks I, with a mandril between the projecting i. 
tions of the lugs, and while at such heat uniting them 
by die pressure, substantially as . (4) The 
within-described improvement in the art of providing 
vice standards with the single lugs a3, consisting in 
piling together at a welding heat a standard a anda 

lank N, and while at a welding heat uniting said 
ary ~ Fn standard by die pressure, substantially as 
set fo’ 








Epps's Cocoa.—GRATEFUL aND CoMFoRTING.—"‘ By a 


thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine es of well- 


selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
ar roe built up until strong enough to resist every 

ndency to disease. Hun s of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We =z = — a fatal shaft by 
keeping ourselves well fortified with pure blood and a 
age Menge frame.” — Civil Service Gazette. 


ply with boiling water or milk. Sold only 
in packets, by grocers, labelled—“‘ James Errs & Co., 
H thic Chemists, London.” Also makers of 


Epps’s Afternoon Chocolate Essence.—[ADvt.] 
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SOCIETY OF ARTS ENGINE TRIALS. 


Tue report on the trials made by the Society of Arts 
comes so long after date, that very little interest re- 
mains in them other than scientific interest in a past 
event, for gas engine improvements are not so inconsider- 
able in number and value that what was best in a race five 
months ago is necessarily in every respect best to-day. 
There is, however, in the report so much of the nature 
of well-ascertained facts and experimental data relat- 
ing to the burning of gas in a gas engine cylinder, 
aud of the results practically derivable from the adop- 
tion of different cycles in the processes of receiving, 
compressing, burning, and ejecting the charge of gas 
and air, that the report has special claims to attention. 
In response to the Society’s offer of gold and silver medals, 
only three gas engines actually entered for trial. These 
were, taking them in alphabetical order, the Atkinson 
cycle engine, the Crossley Otto engine, and the Griffin 
engine, by Dick, Kerr and Co. The Atkinson “Cycle”? and 
the Griffin? engines have been very fully illustrated by us 
in general and in detail so short a time ago that it is un- 
necessary to describe them now, and in the Crossley Otto 
engine the only detail which differed in any material 
respect from that of the forms which have been so long 
adopted by that firm was an igniting tube, as used in the 
Atkinson engine, but with a modification by which the 








ATKINSON GAS ENGINE, 





removed holder for tubes. Another feature connected 
with this engine was a counter shaft with a fly-wheel 
upon it, and running in bearings on the bed-plate of the 
engine itself. This was adopted with a view to get 
steadier running for the electrical purposes for which the 
medals were offered. 

The Atkinson cycle engine.—This engine, as our readers 
are aware, makes four piston strokes to one revolution of 
the crank shaft, the connecting rod being connected to 
the piston through the medium of a peculiarly ingenious 
arrangement of differential toggle. These strokes vary in 
length, and comprise a long working-out stroke followed 
by a slightly longer exhaust stroke, then a shorter out 
stroke drawing in air and gas, and finally a rather shorter 
stroke compressing the charge previous to the ignition for 
the commencement of the next cycle. 

The engine tested had a cylinder 9°5in. diameter, the 
working stroke was 11‘l3in., exhaust stroke 12°43in., 
suction stroke, 6°33in., and compression stroke 5°03--the 
0°03 may as well be given, for it isin the report. With 
this long working strcke it will be seen that a range of 
expansion to something like double the original volume 
is obtained, and thus the one thing, beside compression of 
the charge, theoretically necessary to permit the highest 
attainable duty from a gas engine is obtained. The 
radius of the crank was 12°87in., the report breaks from the 
thraldom of decimal measures, and puts this radius 12in., 





Results of the Society of Arts Trials of Motors for Electric Lighting, 1888. 


CrossLey GAs ENGINE. 





Sept. 19 Sept. 20 











minute. The “ee is thus specially suitable for 
electrical work. e number of explosions per minute 
was 121°6, so that 72 per cent. of the explosions were 
cut off by the governor. The mean initial pressure was 
1661b. per square inch above the atmosphere, but the 
mean effective pressure, owing to the great ratio of 
expansion employed, was only 4671, the indicated horse- 
power was thus 11°15. This power is calculated from the 
revolutions per quarter-hour after deducting the actual 
number of misses during the time. 


The brake horse-power was, as will be seen from 
Table 1., 9°48, and the indicated power 11°15, giving a 
mechanical efficiexcy of 85 per cent. This, however, takes 
the indicated horse-power from the diagram pressures, and 
the revolutions minus the misses, which were one in about 
every fourteen, which is the usual way, but it would seem 
that some deduction should be made from this, or rather 
some allowance made for the fact that the brake horse- 
power remains probably unaltered during a miss stroke. 
True no indicated work is done on the piston during a 
miss stroke, but as the governor has caused the miss, it is 
quite clear that the speed was greater than at the moment 

reviously when a full stroke was made, and when the 
mane diagram probably was made. Unless therefore the 
mean of a series of fourteen diagrams, during which the 
acceleration has been going on until the miss occurs, be 
taken, it is not quite clear how an apparent discrepancy 





GrirFIn GAs ENGINE. 






























































1 Date ... .| Sept. 21 | Sept. 22 | Sept. 22 Sept. 24 Sept. 24 Sept. 20 | Sept. 27 Sept. 27 | Sept. 27 | Sept. 26 Oct. 1 
2 | Tela... A B | C D E A B C | D A B Cc D 
3 | Duration ... 6hours | 3hours | 4 hour } hour 4, hour 6hours | 3 hours 4 hour | 4, hour 6 hours | 3 hours 4 hour 1 hour 
- ; 
4 Power full half | empty full full full balf Empty { ew) ae half | empty | full 
5 | Revolutions per minute 131°1 | 129°6 131°9 110°5 100°5 160°1 158°8 161°0 | 162°3 & 164°8 198°1 201°8 200°1 206°0 
6 | Explosions ss 121°6 | 69°1 23°8 -— — 78°4 41°1 10°2 | 19°0 & 10°5 || 129°0 82°6 * 30°6 136°5 
7 | Mean initial pressure 166°0 166°5 145°5 - — 196°9 196°2 148-0 | — 132°3 135°1 128-0 131°6 
8 | Mean effective pressure 46°07 | 47°60 48°59 _ — 67°9 73°4 66°7 | 72°3 & 74°1 54°15 55°85 56°60 54°20 
9 | Indicated horse-power ... 11°15 | 6°59 | 2°3 ~- : 3732 9°73 2°19 | 4°40& 2°50); 15°47 10°23 3°84 16°39 
10 Brake load, net 130°5 66°0 — 135°4 127°1 177°4 89°9 - | — | 130°7 64°67 = 134°48 
11 Brake horse-power... 9°48 | 4°74 — 8°29 7°08 14°74 7°41 —_ | _ | 12°51 | 6°30 _ | 13°39 
12 | Mechanical efficiency... 0°850 0-719 pes . 0°861| 0°762 = =. | 0809} 0°616 Se ET 
13, | Gas per hour, main 200°8 | 127°1 47°2. | 188°60 | 157° 351°8 | 202°6 49°0 | au 350°2 | 228-7 95°2 | 370°8 
14 - ” ignition ... i 455 | 5°9 — 5°42 5° 35 | 3-2 - | —_ 71 5°8 43 | 6°98 
| | 
15 is vs total... | 214°3 133°0 194°02 162°9 355°3 205°8 — | - 357°3 234°5 99°5 | 377°8 
16 | Gas per indicated H.P. per hour, main ...| 18°82 | 19°29 | 20°50 - oo 20°55 20°3 22°38 | -- | 22°64 22°35 | 24°79 22°63 
| eet a 
17 ” ” ” ” total ...| 19°22 20°18 | -- -- _ |} 20°76 | 21°2 — | o- 1 23°10 22°92 25°91 | 23°05 
18 | Gas per brake H.P. per hour, main ... 22°14 26°80 | — 22°75 22°29 23°87 | 27°34 ae os | 28°00 36°30 _— 27°69 
19 9s os *» total ... | 22°61 | 28°10 = 23°40 23°01 24°10 27°77 _ — | 28°56 37°20 oe 28°21 
19a | Gas per net H.P. available for electric) | | | ne 4 
lighting oe! hour, after allowing for >| _ _ _ _ ~ 27°4 36°8 — cme | — a = ante 
counter-shaft, as per trial D, main | | | 
20 | Water per hour | 6801. | 2601, | — ki — | 73m | 40m | — od | 1022 616°6 = _ 
21 | Rise of temperature... ... ... ... «| 652°2° | 67°8° a -- 128°0° 102°3° -- {| 488? 4  gaaae* _ —_ 
22 | Horse-power in driving engine ... A, 1°67 | 1°85 2°3 - _ 2°38 2°31 2°19 2°50 2°96 | 3°93 3°84 3°C0 
23 | Mean pressure during working stroke, 1 
equivalent to work done in pumping > 1:0 — _ _ 2°19 =_ Ss = 2°40 sas a | = 
strokes, about ee a ae 
24 | Corresponding indicated horse-power 0°26 == — — -- 0°55 — _ — 0°69 _ _ _ 





period of ignition may be varied with the speed of the 
engine. ‘This is shown by the engraving Fig. 1, in which | 
C is the passage to the cylinder; G, chamber to receive | 
incombustible contents of passage C; E, ignition valve | 
actuated by lever L. When E is raised by the lever, the | 
peg on E enters the hole D, and prevents passage of any | 


Figt. F=@ 
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flame to cylinder, any slight leakage of gas past the peg 
being then free to pass out at vent-hole A, so that there 
can be no accumulation of pressure in the hot tube until 
the ignition valve is allowed to descend. T, hot-tube; R, 
asbestos liner of chimney; B, Bunsen burner; F P, easily 


1 Tue EnaineEr, vol. lxiii. . 861, 880 ; vol. Lxiv., p. 587. 
2 Tar ENGINEER, vol, lxv., phos, et seq. . 








|for the Griffin engine. 


| was applied by means of weights, and the back tension 


| spring balance. 


| ing the wooden cross pieces to the ropes, it shall not rub 
| against the rim of the fly-wheel; if this should occur, 


just apparently to break the monotony. The engine had 
two fly-wheels, each 69°3in. diameter, 4°5in. wide, and | 
1462 lb. weight. 

The indicator used for the Crossley engine was an 
improved Richards, made by Elliott and Co., and the same 
indicator and spring, with another similar one, was used | 
For the Atkinson engine a| 
strengthened Crosby indicator was used. The brake horse- 
power was ascertained by means of a rope brake upon the 
fly-wheel or fly-wheels of the engine. Two ropes were used | 
for each wheel; they were kept at the proper distances — 


| apart and in fixed position upon the fly-wheel by means | 


of transverse wooden distance pieces. The dead load 

necessary to put the friction on the brake, by means of a | 
The spring balance was read every five | 
minutes, and its tension was deducted from the dead load | 
applied. This brake was found to work perfectly satis- | 
factorily, and its results are certainly beyond suspicion. 

It is important, however, if any metal be used for attach- | 


the metal becomes exceedingly hot, and is liable to burn 
the rope. The quantity of water used for cooling the 
cylinder of the engine during the run was measured by 
means of a Schinheyder water meter. Five experiments 
in all were made with this engine, A, B, C, D, and E. 
Trial A was a full power trial of six hours’ duration, and 
trial B a half-power trial of three hours’. In trial C the | 
engine ran without load for half an hour. Trials D and | 
E were special short trials with full brake load, but at | 
speeds below the normal. The principal results of these | 
trials are given in Table I. | 
Trial A.—This trial took place on September 21st, and 
lasted six hours aneuely. Mr. Atkinson elected to | 
run at about 9} brake horse-power, and 130 revolutions 
per minute. The work taken up by each of the two fly- 
wheels was kept as nearly equal as possible. The rope | 
brakes were worked perfectly dry, without any lubricant 
whatever. The mean speed of the engine was 131°l 
revolutions per minute. The maximum speed for the 


quarter hour was 132°7 revolutions per minute, the 
minimum for any similar period 129°2 revolutions per 





between varying indicated and continuous brake horse- 
power can be avoided, and the fact that the horse-power 


| expended on driving the engine was 1°67, or 15 per cent., 


as against the Otto 14 per cent., apparently confirms this. 

From the Table I. it will be seen that 18°8 cubic feet 
of gas was used per indicated horse-power, and 22°1 per 
brake horse-power; but the 4°5 cubic feet used for ignition 
makes the consumption 19°2 and 22°6 cubic feet per indi- 
cated and per brake horse-power respectively. This is a 
remarkably high result, and is quite in accordance with 
those obtained by Professor Unwin when testing a similar 
but smaller cycle engine,? when a consumption of 22°51 
cubic feet was found with normal full load, and 22°11 with 


| maximum load. 


The gas used was analysed by Mr. C. J. Wilson, Uni- 
versity College. His analysis and calorimetric tests gave 
the calorific value of 1 lb. of the gas, assuming all rejected 
below 212 Fah., as 19,199 thermal units, rath the weight 
per cubic feet being 0°0330 cubic feet, the calorific value 
of a cubic foot was 633 units. 

In making experiments with gas engines, the workin 
fluid is a satisfactorily measurable one in ost al 
respects, and hence there is some practical value derivable 
from an examination of the whole of the thermal values 
relating to the fluid as employed in the engine, and the 
judges acting for the Society of Arts say in their report :-— 


| “In order to work out a heat balance for a gas engine 


it is necessary to assume that the various operations have 
gone on in a certain fashion, to some extent idealised from 
the actual operations. For this purpose it has been 
assumed that the indicator diagram of the engine has the 
form shown in Fig.2. The points B, C, D, and F have 


| been determined by measurements of the actual pressures 


in the whole of the indicator cards, and represent the 
mean of those measurements. The point has been 
found by marking a line on each of the indicator 
diagrams at the mean height of D, and then taking the 
average distances D E on all the cards. How nearly this 


| ideal diagram corresponds with the actual one is shown 


well by the figure, where one of the actual diagrams 
nearest to the mean is drawn within it. The pressures 





3 Tue EnGIneer, vol, lxiii., p. 361. Report by Professor Unwin. 
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and volumes at the cardinal points of the ideal mean 
diagram are as follows :— 


Pressure in pounds per Volume in 

square inch, absolute. cubic fect. 
ee ee ee ce | aa .. 0064 
IY ike Cues Paces ace. Unk ee 0-324 
ee 0-118 
_ NE TE 0-118 
eee 0°135 
cae aa aki e oen see 0°575 
G cos sent e 0575 


“The atmospheric pressure was 14°87 Ib., and the light 
spring cards showed that the points A, B, and G lay sen- 
sibly on the atmospheric line. The meter pressure was 
1-48in. of water, and the temperature of the gas inside 
the meter 68° deg. Fah. Under these conditions, the 
weight of gas used per explosion was 0°0008961b. The 
temperature of the gas after admission is unknown, but 
it is not improbable that it was about equal to that of the 
jacket water when discharged, namely, 116 deg. Fah. On 


Figs 2. 
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this assumption, the volume of the gas per explosion would 
be 0°0314 cubic feet in the cylinder. This assumption as 
to the temperature of the charge is one which cannot pre- 
tend to accuracy, but it is believed to be very near the 
mark. It should be pointed out that an error of even 
20 deg. in this temperature would have a comparatively 
small effect on any of the following figures, and it is not 
likely that the error of the assumption made is at all so 
much as this. The volume of the air under the same con- 
ditions would be 0°293 cubic feet, and this corresponds to 
a ratio of air to gas of 933 by volume and 22°8 by 
weight.” 

This assumption may be questioned. It might be 
expected that the temperature of the charge at the 
moment of the commencement of the compression stroke 
would be considerably higher than that of the cooling 
water in the ordinary course of work. The temperature 
of the water mentioned as 116 Fah. is the highest tem- 
perature to which the water rose, while in the cylinder 
there exist temperatures ranging from 2160 Fah. to 
2530 Fah. during nearly one-fourth of all the time of 
working, or nearly one-fourth of every cycle; and it is 
very difficult to believe in conductivity so perfect that the 
cylinder walls exposed to such temperatures can be so 
cooled in about 0°122 of a second as to permit the entering 
charge to remain at anything like the temperature of the 
jacket water, and within 20 Fah. or even 40 Fah. of that. 
However, the judges in their report continue :— 

“For the Bryon of the ideal indicator card it has 
been assumed that the compression and expansion curves 
can be represented by equations of the form p v = con- 
stant. The figure—Fig. 3—shows that this is a ve 
justifiable assumption. The value of the index »—whic 
in this case, and in all the others given below, has been 
found by actual measurement of and calculation from the 
pressures on the whole of the diagrams taken in each 
trial—for the compression curve is 1-205.” That is tosay, 
that the mean compression curve of and taken from 
all the similar indicator diagrams is one which is similar 
to that which could be drawn on the assumption that 
in ratio, *Pecific heat at constant pressure The 


oe ——— = ]°205. 
specific heat at constant volume 

value of the fact is not at first apparent, but a little con- 
sideration shows that (the fluid employed being one which 
can be treated thermo-dynamically with some certainty) as 
the curve falls below thatof an adiabatic compression curve 
for which the index 2, taking it as the same as for air, is 
1°408, heat must have disappeared somehow during com- 
ression. We should, however, be more inclined to the 
lief that the charge is heated on entry toa greater extent 
than is here assumed, and that leakage was sufficient to 
lower the curve. The writer of the report, presumably Pro- 
fessor Kennedy, assumes this heat has passed away to the 
jacket water. “The temperature at the point C, he says, 
would be 719 deg. absolute,and the amount of heat rejected 
during the compression would be equivalent to 412 foot- 
pounds. In the ideal card the main part of the reception 
of heat is supposed to take place first at constant volume 
—C D—and then at constant pressure—D E. In most 
cases the combustion is still incomplete when the expan- 
sion begins, and continues as the gas expands. The 
charge therefore goes on receiving heat even during ex- 
pansion. The temperature at D works out to 2620 deg. 
absolute, and at E, where it reaches its highest value, to 
2990 deg. absolute, or 2530 deg. Fah. No work is done, 
of course, during C D. The work done during D E 
amounts to 435 foot-pounds. The value of x for the 
expansion process is 1°264, which, with the volumes given 








above, corresponds to a fall of sit ace of 970 deg., 
so that the temperature at F should be 2020 deg. abso- 
lute. The work done during the expansion is 4280 foot- 
pounds, but the loss of internal energy corresponding to 
the fall of temperature is only 3010 foot-pounds. It is 
clear therefore that a large quantity of heat must have 
been received by the charge during the expansion ; in 
other words, that combustion must have continued 
throughout the expansion. More detailed examination of 
this matter shows that the quantity of heat received ~ 
inch of the stroke was about the same towards the end as 
towards the beginning of the expansion, so that it may 
fairly be expected that combustion was not completed 
even when the point F was reached.” 


Fig. 3 
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ATKINSON ENGINE. 

It will be readily gathered that for this line of 
investigation into the points of efficiency of these gas 
engines, it is necessary to have the specific heat at constant 
volume and at constant pressure of the products of com- 
bustion, or of the charge after combustion; but, even 
with the curves that may be constructed with the ratio 
of these two quantities, their applicability depends 
entirely upon the judgment of the investigator, especially 
as there are so many disturbing influences. Firstly, the 
receipt of heat is supposed to take place both under 
constant volume and under constant pressure; and not 
only so, but it appears to be clear that reception in some 
cases continues after expansion commences. Secondly, 
the conflicting indications of the value of », of the work 
actually done, and the work represented by fall in 
temperature, suggest that the specific heat of the charge 
under actual conditions may not be very precisely known. 


co 


Fig. 4 
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To settle the latter point as far as possible, the specific 
heat of the charge was worked out, with results which 
are given, on the assumption that complete combustion 
had taken place, the value for specific heat at constant 
volume being 145°8, and at constant pressure 200°6, the 
ratio x being 1°376. But as has been seen above, and by 
Fig. 3, the actual curve taken asa mean of all the indicator 
curves, fits the equation p v1*°4, The adiabatic curve 
for the expansion would thus be a good deal lower, show- 
ing loss of heat during expansion ; and in consequence 
of the difference between the work done and the work 
represented by the fall in temperature, the report concludes 
that the combustion was going on throughout the ex- 
pansion, and was not completed even at F. The differ- 
ence would not, however, it may be remarked, be great, 
and really not very much more than that shown by the 
departure of the expansion curve of the diagram, Fig. 3, 
through the greater part of its length from the curve 








which fits pv!*?%4, and yet the report states this is the 
nearest to the mean taken. Still it is clear from a curve 
which we shall give hereafter that the. Atkinson expan- 
sion curve is higher than it should be for the gases 
analysed, or the specific heats are not accurately known, 
or combustion is going on even in the exhaust. 

The report continues :—“ The net work per explosion, 
calculated from the ideal card comes to 3390 foot-pounds, 
from the actual mean indicated horse-power it is 3030 
foot-pounds, or about 89 per cent. of the calculated, which 
corresponds very closely to the difference between the 
ideal mean diagram of Fig. 3, and the particular actual 
card which has been drawn with it. The jacket water 
used amounted to 680lb. per hour, as_ measured 
through the meter, and the total heat carried away by it 
was 33,938 thermal units per hour. This is equivalent 
to 3590 foot-pounds per explosion. The exhaust waste, 
of which a part, as mentioned below, may go to the jacket 
water, is practically equivalent to the amount of heat 
which would bring the charge back from the conditions 
of pressure, volume, and temperature at point F to those 
at point B, This can easily be calculated, and amounts to 
5030 foot-pounds. The ‘heat account’ for the process, as 
represented by the ideal mean diagram, stands, therefore, 
as follows :— 





Foot-pounds Per- 
per explosion. centages, 
Calorific value of the gas used per 
explosion 0000896 x 19,200 x 772 13,280 100 
Heat turned into work ... ... 3,390 25°5 
Heat rejected in jacket water .. 3,590 27°0 
Heat rejected in exhaust ... 5,030 37°9 
Heat unaccounted for... 1,270 96 
13,280 1000 


There seems little doubt that the largeness of the per- 
—— unaccounted for is due to the fact, already men- 
tioned, that combustion was not completed at the time 
the point F was reached, so that the charge did not 
actually receive the whole amount of heat with which it 
has been credited. A heat account constructed in this 
way ought, in fact, to overbalance, for it cannot be doubted 
that the jacket water carries off a certain amount of the 
heat which is here credited to the exhaust, and therefore 
counted twice over. The following table gives the actual 
poo of heat actually turned into work, &c., the 

eat per explosion being taken as above at 13,280 foot- 
pounds :— 

Per cent. 


Heat turned into work, as shown by indicator dia- 





SE ids! Ving’: hin. steed’ - ichiie 22°8 
Heat rejected in jacket water... ... ... «. .. 2790 
Heat rejected in exhaust, lost by imperfect com- 

bustion, and otherwise unaccounted for ... ... 502 

100°0 


“The actual expenditure of heat was at the rate of 11,250 
thermal units per indicated horse-power per hour, which 
corresponds to the absolute efficiency of 22°8 per cent. 
just given.” 

Trial B at half-brake power lasted three hours, the 
brake power being 4°74, and its indicated horse-power 
665—see Fig. 2—mechanical efficiency 7I'9 per cent. 
The consumption of gas in the cylinder per indicated horse- 
power per hour was 19°29 cubic feet, and per brake horse- 
power per hour 26°8 cubic feet. With ignition gas these 
figures become 20°18 and 28°10 cubic feet respectively. 
The horse-power expended in driving the engine was 1°85. 
The expenditure of heat was approximately as follows :— 


Heat turned into work ...0 00.0... 6s see see oes 
Heat rejected in jacket water .. ... 2. 1. . 23°2 
Heat rejected in exhaust, &c.—by difference ... : 





100°0 
For trials C, D, and E, the main facts are given in Table I, 
and diagram at Fig. 2. It is noted that the power 
required to drive this engine increases as the load 
diminishes, and is greatest when running light, due appa- 
rently to the fact that the negative pumping work 
becomes not only relatively but absolutely larger per 
stroke as a consequence of the large number of misses, or 
blank strokes. When working full, light spring dia- 
grams, Fig. 4, show that when there is a blank charge it 
receives so much heat from the hot cylinder at the end of 
compression that the expanding curve goes much beyond 
the compression curve, the diagram being thus a double 
loop with negative and itive halves practically equal, 
but when a number of blank charges follow each other 
this heat is not available, and the negative loop becomes 
larger. We shall return to some of the features of this 
engine and its working, after giving briefly the results of 
the trials of the other engines. 
(To be continued.) 








ENGINEERING Society, Krxa’s CoLieck, Lonpon,—At a general 
meeting of this Suciety, held on Tuesday, February 19th, the pre- 
sident in the chair, Mr. F. 8S. Atkinson read a aged on “ Lartigue 
Railway Systems.” The author commenced by giving a general 
idea of the system. He then dealt with the line at Westminster, 
giving a detailed account of the locomotives in use, and descri! 
the Lartigue system in Algeria, where, he stated, it had given 
great impetus to the Esparto grass trade. He also stated that in 
Russia the system had been found useful for military purposes. 
The author then dwelt upon the advantages and disadvantages of 
the system, and concluded with a detailed description of the 
Listowel and Ballybunion Railway. After a hearty vote of thanks 
to Mr. Atkinson for his interesting paper, the meeting adjourned. 

Tue BoaRD OF WoRKS AND PrivaTE BILLs.—The Metropolitan 
Board of Works have decided to at least petition Parliament 
against the London and North-Western Railway, the Midland 
Railway, and the Shortlands and Nunhead Railway Bills, the 
Tower Bridge Bill, failing an arrangement with the Corporation 
respecting certain sewers owned by the Board, the Metropolitan 
Electric Supply Corporation Bill, the Lea Bridge Bill, and the 
Leyton and Walthamstow, London Tramways Company’s Exten- 
sion, Southwark and Deptford, and West Metropolitan Tramways 
Bills. On the other hand, the Board have resolved to take action 
with — to the Great Northern, London, Chatham, and Dover, 
Metropolitan District, and Metropolitan Railway Bills, and the 
London Hydraulic Power Bills, As the Board will expire at the 
end of March, the carrying out or abandonment of those resolu- 
tions will devolve upon the County Council. 
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RAILWAY MATTERS. 


Tue Hong Kong and Shanghai Bank is reported to 
have made a loan of £450,000 at 5 per cent. to the Chinese Govern- 
ment, for the purpose of constructing the railway line from 'Tientsin 
to Tungchow, close to Pekin, and the Viceroy of Canton has given 
a Chinese syndicate permission to run steamers on the West, or 
Canton, river. 


Tue Metropolitan District Railway extension line from 
Fulham through Putney to Wimbledon is now nearly completed, 
and will shortly be opened. The withdrawal of the National Rifle 
Association's camp from Wimbledon Common, which was a leading 
consideration in the construction of this line, will be damaging to 
the undertaking; but the line bas long been wanted for general 
public convenience, and is likely to prosper in time, 


Tue American train accidents in December include 64 
collisions, 61 derailments, and 11 other accidents, a total of 136 
accidents, in which 46 persons were killed and 136 injured. ‘These 
accidents are classified by the Railroad Gazette as follows :—Colli- 
sions—Rear, 25; butting, 32; crossing and other, 7; total, 64. 
Derailments—Broken rail, 1 ; loose or spread rail, 3; broken bridge, 
2; defective switch, 6; broken frog, 2; broken wheel, 6; broken 
axle, 2; fallen brake beam, 2; misplaced switch, 7; runawa 
train, 2; derailing switch, 1; cattle on track, 4; wash-out, 1; land- 
slide, 1; accidental obstruction, 2; malicious obstruction, 1; pur- 
posely misplaced switch, 1; unexplained, 17; total, 61. Other 
accidents—Cars burned while running, 1; boiler explosion, 1 ; 
cylinder explosion, 1; broken parallel rod, 2; miscellaneous, 6; 
total, 11. Total number of accidents 136. 


THE miiwey reports on the Irish railways in the second 
half of 1888 show that in Ireland the past half-year proved a 
favourable one for railway companies. ‘I'rade in most branches 
improved, and even in agriculture, with the exception of the 
notato crop, there was a more cheerful tone, the harvest proving 
better than that of the previous year, and the cattle trade being 
more active. On the Great Southern and Western, Great Northern, 
and Midland lines, the live-stock traffic yielded an additional 
£14,000, or nearly 16 per cent. more than in the corresponding 
period of 1887, a striking proof of the improvement in this direc- 
tion. On the eight leading lines the gross receipts amounted to 
£1,388,000, being an increase of £50,000, or about 3} per cent. 
This revenue was earned at a cost of £663,000, which was £8000, 
or 1} percent., below the 1887 corresponding figures, 


Opposition to the projected Central Subway Railway 
from Piccadilly to Holborn Viaduct is being persisted in, and 
seems to be growing as the time for its consideration by Parlia- 
ment approaches. At their last meeting, the Board of Works 
received a petition from, or signed by, owners of property and 
tradesmen, urging them to oppose the scheme in Palen and 
several members of the Board having strongly supported this 
appeal, the Board resolved to lodge a petition against the Bill. 
But the Board of Works will cease to exist a month from now ; 
aithough this and other matters will be handed on to the County 
Council, it is by no means certain that the latter body will adopt 
the petition of the Board upon this measure, There will, however, 
undoubtedly be stout — from some quarters if the Bill is 
proceeded with, mostly based on ignorance of the proposals, 


In the second half of last year the gross receipts of 
twenty-one of the leading English railwaysamounted to £33,495, 000. 
This is £802,000, or about 24 per cent., more than in the corre- 
sponding period of 1887. Towards this increase, with one excep- 
tion, the Maryport and Carlisle Railway, all the companies have 
contributed, which is suggestive of the widespread improvement 
in trade. To earn this income the companies had to spend 
£16,714,000, or barely 50 per cent. This total is only £356,000, or 
under 2} per cent., above the ae figures of 1887. The 
net receipts thus stand at £16,751,000, being an increase of 
£446,000, or about 2# per cent. In the balances brought into the 
account the companies benefitted to the extent of £39,000, but the 
other items of net revenue are practically unchanged, thus leaving 
the total of this account, amounting to £ 7,387,000, some £485,000, 
or 2} per cent., above the 1887 corresponding figure. 


Tue recent strike on the horse car lines in the City of 
New York naturally had a very important influence on the business 
of the elevated roads, The number of ngers carried in the 
seven working days from January 29th to February 5th, inclusive, 
was 4,486,283, against 3,399,385 last year, the increase being 
1,086,898, or about 32 per cent. In the eight days, including 
Sunday, the increase was 1,227,501, or about 33 per cent. The 
number of Ley carried daily in the seven week days of this 

ear averaged 640,898, varying from a minimum of 607,000 on 
‘uesday, February 5th, to a maximum of 687,000 on Saturday, 
February 2nd. In the corresponding week of 1888, the average 
number of passengers carried daily for seven working days was 
486,000, varying from 461,000 on Tuesday, January 31st, to 
552,000 on Monday, February 6th. The increase in the daily 
average was 155,272. The greatest number of passengers ever 
carried in any single day before this was 637,000, on December 24th, 
1888, A general strike of omnibus drivers in London would not 
make so enormous a difference in the traffic on the Metropolitan 
and District Railways, for the fares are so different. 


Mipianp traders continue with unabated vigour the 
agitation against the new railway goods traffic schedules, and defen- 
sive steps are being taken in all the industries affected. The Dudley 
trades are, it was stated at a meeting during the week of the 
Dudley Chamber of Commerce, particularly interested in this 
matter. Reckoning only the tonnage per mile, two tons of bar 
iron, anchors, cables, chain, and other articles in Class C would, it 
was announced, be conveyed from Dudley to London, per London 
and North-Western Railway, for lls, 93d. per ton, and per Great 
Western Railway at 13s, 9d. In addition to this, the first company 
could charge 2s. 3d. in station charges and ls, 3d. as terminal 
charges. On the Great Western Railway the station charges 
would be 2s, per ton and the terminal charges ls. 3d., and the 
charges for collection and delivery would be 3s. or 4s, per ton. 
The President said the present rate was 15s, and 12s, 6d. per ton 
for ten tons. The traders of Wolverhampton and district con- 
sidered the matter at a special meeting held at Wolverhampton 
Chamber of Commerce on Tuesday, and appointed a committee 
to draw up information for the Board of Trade Department, 





THE increasing speed of trains is bringing up anew, 
says the Railroad Gazette, the old question of counterbalancing 
locomotives. This is not only the case in the United States, but 
we have lately heard of a case in Australia, in which the permanent 
way was severely damaged by the passage, at high speed, of a 
locomotive which had not been properly balanced. We recorded 
in our issue of August 3rd a case on one of the Western roads, 
where the rails were bent gin. to jin. by the severe pounding of 
an engine supposed to be insufficiently counterbalanced. Some of 
the counterbalance weight was removed, and no further trouble of 
the kind appears to have been had with that locomotive. Some 
master mechanics are now recommending the removal of all weights 
inserted for the purpose of counterbalancing the reciprocating 
parts. This problem contains one of the difficulties in the way of 
pe. at much higher speeds than those at which we now travel. 
Through trains in the West, not only passenger, but freight, are 
how moving at very high speeds. We have knowledge of one 
a train which has been averaging fifty-eight miles per 

our for a run of three hours, including several stops. An esti- 
mate shows that this train must have often travelled seventy miles 
per hour, At this speed of seventy miles per hour the centrifugal 
force of the extra counterbalance is enormous, and it is a question 
if greater care must not be taken to avoid excess of balance if such 
speeds are to become common, 








NOTES AND MEMORANDA. 


In twenty cig great towns of England and Wales 
last week the death-rate corresponded to an annual rate of 199 

r 1000 of their aggregate population, which is estimated at 
055,406 persons in the middle of this year. 


AccorDING to an article in an American contemporary, 
graphite bearings are rapidly extending in their use. It concludes 
by saying that ‘‘ enough is now known to show that dry lubrication 
by means of the graphite box has been very successful, simply in 
taking the place of the oiled box.” 


In London last week 2695 births and 1567 deaths were 
registered. Allowing for increase of population, the births were 
210, and the deaths 276, below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 17°5 and 18-2 in the two pre- 
ceding weeks, rose to 18°8, 


For making a rust joint that will bear heat, cold, and 
rough usage, the following formula has, the Scientific American 
says, been highly recommended:—Ten parts iron filings, three 
parts chloride of lime, and enough water to make into paste. Put 
the mixture in between the pieces to be joined ved bolt them 
together, leaving until dry. 


Tue characteristics of burnt iron can be removed in 
very great part by careful forging, which certainly appears to act 
bere directly on the structure, physically, as it does in case of over- 
heated iron, and not by expelling oxygen. By careful hammering, 
burnt wrought iron with a galena-like, flaky, crystalline fracture, 
may, it is stated, be made to yield a thoroughly fibrous one. 


A NEW alloy has been made by Herr Reith, of Bocken- 
heim, Germany, which is said to practically resist the attack of 
most acid and alkaline solutions. Its composition is as follows :— 
Copper, 15 parts; tin, 2°34 parts; lead, 1°82 parts; antimony, 
1 part. This alloy is, therefore, a bronze with the addition of lead 
and antimony. e inventor claims that it can be very advan- 
tageously used in the laboratory to replace vessels or fittings of 
ebonite, vulcanite, or porcelain. 


At the average increased rate of output of coal in the 
United Kingdom during the last twenty-four years, Mr. Price 
Williams, according to a paper read before the Statistical Society 
last week, thinks our coalfields will become exhausted in the 
following periods :— Northumberland and Durham, 94 years; South 
Wales, 79; Ditto, eastern division, 46; Lancashire and Cheshire, 
74; Yorkshire, Derbyshire, and Nottingham, 90; Warwickshire, 
53; Denbighshire and Flintshire, 250; Scotland, 92; United 
Kingdom, 102 years, 


THE production of spelter in the United States in 1888 
is estimated as follows, the unit being the ton of 2000 Ib.:—lIllinois, 
22,445 ; Kansas, 10,442; Missouri, 13,465; Eastern and Southern 
States, 9561; total, 55,913. The total for 1888 includes returns 
from every works in this country, with the exception of a small 
concern in Colorado, New works and additions to old concerns in 
the west, east, and south, the influence of which has not been felt in 
1888, or has been only small, promise to lead to a further increase 
of production during the current year. The totals were, for 1882, 
33,765 tons ; for 1885, 40,688 tons; and for 1887, 50,340 tons, 


Accorpine to the latest official report from America 
the population of the United States numbers no fewer than 
61,702,000. The first noteworthy increase in the number of 
the population of the States took place between the years 1860 and 
1870, when there was an influx of seven millions of persons added 
to normal population ; again, between the years 1870 and 1880 the 
addition to the indwellers of the States was quite twelve millions. 
The decade from 1880 to 1890 bids fair, according to present 
statistics, to surpass all previous estimates, as the increase of 
population is expected to reach no fewer than fifteen millions; 
thus more than doubling the numbers of twenty years ago. Up to 
the year 1888 the number of persons of different nationalities who, 
from many causes, had ceased to find a foothold upon their native 
soil was given as follows:—Of Englishmen in the United States 
there are 114,000; Germans, 110,000; Italians, 46,000; of Norwe- 
gians there are 18,600; Swedes, 51,000; of Austrians, 20,000; and 
of Bohemians, 14,000. The number of Frenchmen who have 
emigrated to the States is comparatively small, and the major part 
of these went on to La Plata. 


In an article on “ Water Conservation and Irrigation,” 
in the Australian Building and Engineering Journal, Mr. 8. Pol- 
litzer says with regard to evaporation in South Australia, ‘‘ the 
same amount can be adopted as that found by Mr. Todd, in 
Adelaide, viz., 6ft. or 72in. This figure is the result of experi- 
mental trials extending, I believe, over several years, and it simply 
means that an open reservoir or tank will lose during the year 6ft. 
of water through being evaporated. We are, however, not yet 
enabled to say what proportion this loss will be to the rainfall. To 
ascertain this we take the following practical case into considera- 
tion, where the observed amount of evaporation is about 6ft. One 
of the colonial towns is provided with an artificial water supply 
reservoir ; its average area is about 300 acres, which gives a loss 
by evaporation of 72 millions cube feet of water, very nearly. The 
catchment area for the reservoir amounts to three and a-half square 
miles, and above evaporated quantity referred to the catchment 
area represents a fall of 9in. of rain. Further, the aridity of the 
locality referred to is very great, as shown by the great difference 
of wet and dry bulb of the hygrometer. I frequently noticed 
there that after a sudden rainfall of fin., all disappears by evapo- 
ration; consequently nothing of this reaches the reservoir. It will 
therefore be necessary to add 2in. to the nine we found above, and 
the total loss will now be llin. The total average annual rainfall 
is recorded there to be 2lin.; eleven are lost by evaporation, which 
equals 52°3 per cent,” 


In a note issued by the Mining Statistics department of 
the U.S. Geological Survey it is stated that the consumption 
of copper has undoubtedly fallen off, although not to the 
extent which was probably widely expected. Reports from 109 
consumers—among them nearly all the great copper and brass 
rolling mills and the leading brassfounders, including also large 
new concerns which did little or nothing in 1887, like the Tamarack 
and Osceola Manufacturing Company and the Hartman Steel Com- 
pany—reports from these works show an aggregate consumption of 
new copper in 1888 of 76,124,641 Ib., against 82,458,378 lb, in 1887. 
This indicates a falling off of 7°68 per cent. The true effect of 
high prices is, however, more correctly appreciated when the fact 
is taken into account that the very rapid rate of increase in copper 
consumption of former years has been overcome. In 1887 this 
increase amounted to 14 per cent. The condition of general 
business in 1888 was favourable enough, so far as the consumption 
of metals in this country was concerned. The quantity of lead 
and spelter absorbed showed the effects of a natural growth, and 
leaving out of account the lessened consumption of steel rails, the 
quantity of iron and steel which found its way into the hands of 
purchasers was normal. These facts admit of drawing the inference 
that the cessation of a natural increase of, and the substitution 
therefor of a notable decrease in, the consumption of copper in the 
United States was due directly to the abnormally high price for 
the metal established through the operations of the French syndi- 
cate. It must be distinctly stated that the figures for the con- 
sumption given do not cover more than a part of the quantities 
absorbed in the United States. zee are believed, however, to 
represent very closely the true ratio which would be reached were 
it possible to obtain the complete data. The principal ground for 
this belief is the fact that all the important industries into which 
copper enters as a raw material are represented in the returns by 
the majority of the concerns, large and small. 





MISCELLANEA. 


Tue Paris offices of the executive committee of the 
British section have been removed to No. 5, Rue St. Georges. 


Ir is announced that the summer meeting of the Insti- 
tution of Mechanical Engineers will this year be held in Paris; the 
meeting will commence on the 2nd of July, and will last four days. 


Mr. Ovspensky, a Russian engineer sent to Central 
Asia on a special scientific mission, reports that the oil wells at 
Penjakend, near Samarcand, in the Zerafshan Valley, contain at 
least 9,000,000,000 Ib, of perfectly good oil. 


Messrs. Duncan Broruers announce that they have 
transferred that part of their business which specially relates to 
the design, construction, and equipment of pipe lines, to the Steel 
Pipe Company, Victoria Mansions, Westminster, and Glasgow. 

Tue examination of the swords in the hands of our 
troops which is going on is yielding results quite as bad as we 
anticipated in our article of December last. The Times reports 
out of 500 recently tested in the hands of the Madras Cavalry, half 
bent or broke. 


WE understand that Messrs. Simons and Co., of Renfrew, 
N.B., have commenced to build two bucket dredgers each to dredge 
600 tons of material per hour from a depth of 35ft., for the Mel- 
bourne Harbour Trust, under the direction of Mr. W. R. Kinipple, 
M. Inst. C.E., Westminster. 


Ir is stated that ‘‘ the Town Council of Paris offers a 
prize of £400 to the inventor of the most reliable system of com- 
puting the quantities of electric light used, and five other prizes 
of £80. If any system is only applicable to a continuous or to an 
alternative current, half the money offered will be given. The 
city of Paris will consider itself entitled to the full ownership of 
all the inventions which may gain prizes.” This appeared a few 
days ago in a daily paper, but it seems recognisable as ancient. 


Tue U.S. Secretary of War has awarded a contract for 
seven dynamite guns, with all accessories, including ammunition, 
steam power and machinery for operating, &c., to the Pneumatic 
Dynamite Gun Company, of New York, at their bid of 395,500 dols. 
The guns are to be delivered and put up ready for service within 
eight months from the date of contract. They are to be distributed 
as follows:—One 8in. and two ldin. guns at Sandy Hook, N.J.; two 
— at Fort Schuyler, N.Y.: and two ldin. at Furt Warren, 

oston, 


A Scanpinavian method of quarrying is to drill a row 
of holes, close together, in the rock at right angles to the plane of 
stratification, fill the holes with water, and allow the expansion due 
to the water freezing to disrupt the mass. A correspondent thinks 
this gives a suggestion for the safe getting of coal in tiery mines, if 
the Poetsch system of artificially freezing the water in quicksands, 
while sinking a shaft, be applied to the underground workings of a 
colliery, but he forgets that the range through which the pressure 
acts, while sufficient in the case of stone, would be insufficient in 
coal even if time did not enter into the problem. 


Eary in 1887 orders were given to several French 
shipbuilding firms for the supply to the Japanese Navy of sixteen 
torpedo boats. A previous order for fifty such craft, and of a much 
larger class, was placed among English firms in 1886, and within 
twelve months all these boats were built and delivered to the 
Japanese Admiralty. Butit isstated that the earliest arrival of those 
from France was not expected to take place until about the present 
time, whenalmost.two years will have elapsed since thecontracts were 
entered into, Of course, no such delay was anticipated by those 
who acted on behalf of the Japanese Government. ‘Ihe disappoint- 
ment caused to the Japanese Admiralty has determined it to fit up 
the dockyard at Okohama with special appliances for the building 
= all further boats required, and this provision approaches com- 
pletion. 


In the House of Commons last week, Sir B. Samuelson 
asked the President of the Board of Trade whether it was within 
his knowledge that the railway companies had, since the passing 
of the Railway Traffic Act of 1888, raised the rates on the 
carriage of merchandise in many instances; and, if so, whether 
he was able to give any information on the subject. Sir M. 
Hicks-Beach, in reply, said he had no information as to any change 
in the rates made by the railway companies before the Ist of 
January, on which date the Act of last session came into operation. 
Since that date no such increase could be made without full pub- 
lication, stating the date at which it would come into effect. The 
Board of Trade has issued notices for the purposes of such publi- 
cation, and had required the railway companies to furnish infor- 
mation with regard to any increase. He should be happy to 
communicate with the hon. member as to the form of any return 
which might be produced. 


THE Bath and West of England and Southern Counties 
Society will this year hold its annual exhibition at Exeter, on June 
5th, 6th, 7th, 8th, and 10th, but we do not know that the Society 
deserves much encouragement from us, for although it offers 
money prizes amounting to upwards of £2460, these are all offered 
for horses, cattle, sheep, pigs, poultry, cheese, butter, cream, in 
addition to several gold and silver medals and cups. Nothing is 
offered for implements; but as an attraction the Society specially 
boasts that the display of implements, machinery, and articles of 
general utility is always a very large one. If all makers would 
honestly agree for a definite time to stay away from these shows 
until prizes are offered for the manufactures which are so im- 
portant to their success, some proper recognition might be obtained 
from the societies which continue to expend large sums on improve- 
ments in pigs and cattle, which they gain from the exhibition of 
implements and machinery. 


THE open-hearth steel gun cast by the Standard Steel 
Casting Co., of Thurlow, Pennsylvania, was tested at the Annapolis 
proving grounds, February 7th. Two shots were fired with 361b. 
of powder each, followed by ten shots of 484 ib. of powder, with 
100 lb. shells, fired at intervals of about two minutes. Itis reported 
that the test was entirely satisfactory. The examination of the 
gun before firing showed a defect too slight to be detected by the 
star gauge, and the gauging and examination since the tests reveal 
some minute scores also too narrow to be measured. So far as can 
be ascertained from the published reports, an American contem- 
porary says:—‘‘ The gun is likely to be serviceable. The success 
of this experiment is encouraging to the great number of engineers 
and manufacturers who have hoped to see cast steel used largely 
for heavy guns in this country, and will perhaps lead to further 
attempts on the part of the Pittsburgh Steel Casting Co. to make 
a Bessemer gun,’ 


Tuer iron trade of the Cleveland district has just lost a 
much respected member by the death at the ageof sixty-seven of Mr. 
Thomas James, of the firm of Walker, Maynard, and Co., of the 
Redcar Ironworks. Mr. James came originally from South Wales 
where thirty years ago he was working as an ordinary artisan. His 
superior abilities being recognised, he was appointed engineer to 
the South Bank Ironworks, then owned by the present Sir Bernard 
Samuelson. In a similar capacity he was successively employed by 
Messrs. Bell Brothers, the late Lady Londonderry, and Stevenson, 
Jaques, and Co, In the year 1872, he became a partner in the 
then newly-constitured firm of Walker, Maynard, and Co., and 
had the entire practical management of their works until his death. 
Mr. James was a man of considerable ability, but his manner was 
quiet and unobtrusive. His judgment was singularly sound and 
safe, both on engineering and commercial questions, He leaves a 
widow and large family to mourn his loss, 
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IRONWORK FOR ROYAL ARTILLERY BARRACKS, ADEN. 


(For description see page 181 ) 


General Plan of Roofing 
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TORPEDO IMPULSE TUBES. 


THE GENERAL ENGINE AND BOILER COMPANY, HATCHAM IRONWORKS, LONDON, ENGINEERS. 


TORPEDO IMPULSE TUBES. 





WE illustrate by the engravings above, two forms of im- 
pulse tubes or air guns, employed in firing or discharging the 
Whitehead fish torpedo into the water on its destructive mission. 
These torpedoes of the usual or standard size are 1din. diameter 
and about 15ft. long. They weigh about 6 cwt. Before the 
torpedo is launched its air reservoir is charged with air at 12001b. 
or 15001b, pressure. The gun-cotton charge is put into place, 
or @ weight equivalent to it if the torpedo is running for practice 
only, and the torpedo is then placed in an impulse tube, such as 
one of those illustrated. 

The most usual force employed to eject the torpedo is com- 


! Defences Service. 


pressed air; but within the last few years slow-burning gun- | 
powder has been employed, its introduction being due we believe | 


to the French. The launching tubes illustrated, which are 
made by the General Engine and Boiler Company, London, are 
fitted for both systems, The air reservoir is placed underneath, 
as will be seen, and is connected to the tube in such a way that, 
by pressing a small pin, a valve is opened admitting the air from 
the reservoir behind the torpedo. 


iii 





It comprises all the ironwork and flooring 
required for two buildings, as shown by the engravings on 
page 180. The general character of the work may be clearly 
gathered from these. From the official specification the following 
concerning the materials to be used has been taken :—All 
castings must be of such strength that a bar 2in. deep by lin. 


wide and 3ft. 6in. long, resting on bearings 3ft. apart, will | 


support a weight of 30 cwt. at its middle point. The wrought 
iron must be of such strength and quality as to be equal to the 
following tensional stresses, and to indicate the following per- 
centages of elongation and of contraction of the tested area at 
the point of fracture :— 


Tensional Percentage Percentage 
stresses per of of elongation 
square in. contraction. in 10in. 
Wrought iron round and square 
rs, and flat bars under 6éin. 24 20 15 
rr aren 
| Wrought iron angles, T, H, and) 
channel bars, and flat bars 6in. » 22 15 12 
wide and upwards.. 
Wrought iron plates... .. .. .. Bw. 8 
Wrought iron plates across grain.. Me cca § 8 


When gunpowder is used | 


this air valve is closed, and a special door or cover is put in | 


place containing the slow-burning gunpowder. Compressed air 
is in many respects preferable to gunpowder, but its use entails 
somewhat complicated mechanism. Gunpowder, on the other 
hand, requires very little mechanism; it is, however, dirty in 
use, the impulse tube soon becoming foul. It is also noisy and 
somewhat uncertain. In both cases the firing of the torpedo 
is effected either by hand, by a person standing at the impulse 
tube, or by an electric current brought into action by pressing 
a button in the conning tower. 








TRONWORK OF ROYAL ARTILLERY BARRACKS | 


AT ADEN. 


THE engravings on pp. 180and 184 illustrate the ironwork to be 
constructed for the new barracks for the Royal Artillery at 
Aden. The work for which tenders were recently sent in to 
the India Office is included under the head of the Special 








The bolt, nut, and rivet iron must stand the following tests : 
Bending double upon itself whilst cold or red-hot without 
showing signs of failure. The shank being nicked whilst cold 
and bent double, showing the fibre of the iron to be of good 
quality. Flattening down the head whilst red-hot until its 
diameter is equal to two and a-half times that of the shank 
without showing any signs of cracking at the edges. Punching 
through when at a red heat, with a taper punch, a round hole 
the diameter of the rivet without showing signs of cracking or 
splitting. 

From the general plans of the flooring and roofing, page 180, 
and from the side elevation of the iron framing, it will be seen 
that the structure covers a length of nearly 230ft. and of 
27ft. 4in. width without the verandah, which is about 12ft. in 
width all round the building. The details of the ironwork 
where built with side walls are given on the same page, and the 
details of the roof and ironwork generally on page 184. The 
whole of the ironwork of the structure will be erected in this 
country before being sent abroad, 


THE Encihees 





NEWCASTLE ENGINEERING STUDENTS’ CLUB.—At a meeting of 
the Newcastle-on-Tyne Students’ Club, held at the Durham 

| College of Science on the 21st inst., a lecture on “‘ Indicator Gears 
| and Cards” was delivered by Mr. J. Hamilton, B.Sc. ager A 
Richards indicator with Darke motion was taken to pieces, and the 

| use and adjustment of each part described and contrasted with the 
| corresponding parts of a Crosby indicator. Various gears for 
| giving motion to the barrel were then described under the classifi- 
cation of lever gears, pulley gears, spiral thread gears, and special 
gears. The kinematics of each was discussed, and the actual 
errors resulting from the use of some were worked out. The 
various deformations of cards due to the inertia of the moving 
parts and the variability of the acting forces were then considered. 
Thus it was shown that if the indicator barrel revolved with 
uniform velocity, the line traced out by the pencil being given by 
the equation y = f (t), the ordinate representing the true pressure 


2 


would be y + KM ¢ a where K is a constant and M a mass, sup- 


posed to move with the indicator piston and to have such a value 
that its inertia effects would be the same as those of the moving 
parts. The value of M was then determined for a spring of 100 lb. 
r inch, also for one of 81b. per inch from a formula which made 
NS depunt on the number of vibrations per second of the pencil. 
This number was found from various cards, which showed the 
oscillations clearly. The observed numbers varied from 102 to 111 
complete vibrations per second, and the mean of 7 gave as the 
vibration number 107 vibrations per second for the 1001b. spring. 
The mean of two experiments with the 81b. spring gave 31 com- 
plete vibrations; and calculating from this, the 1001lb. spring 
should make 104°7 complete vibrations Food second. The value M 
was thus found to be 0°178 Ib. for the 1001b. spring, and this value 
was used to determine the error in the case of an actual card from 
a gas engine, and the curve representing the true pressure was 
given ona diagram. The application of the same method to find 
the true curve representing the rise in — in a high-pressure 
steam engine, as deduced from cross diagrams, was pointed out. 
The effects due to the stretching of the string, which was illus- 
trated by an experiment, were next considered. Diagrams showing 
the resistance of the spring in the barrel were combined with 
barrel-oscillation diagrams at 60, 120, and 240 revolutions per 
minute to show the true pull on the string at all points of the 
stroke. Of these speeds, 120 was found to give the nearest 
approximation to the constant pull on the string. In conclusion, 
the precautions to be observed in taking cards were described and 
remarks made on the most suitable connection to the cylinder, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
_ rn stead 


THE NEW SOUTH WALES LOCOMOTIVE QUESTION. 


Sm,—*‘ Justicia’s” tender regard for the ‘205 Class” would 
almost lead me to suppose that he was responsible for their pater- 
nity, and thus, with the pardonable vanity of such people, recog- 
nised in their languid movements the highest range of mechanical 
effort. By one who had exceptional opportunities of noting them, 
and whose name and experience may yet come to the front, they 
were dubbed ‘‘road troublers.” The unequal weights, consequent 
on the defective spring arrangements, made them the bane of the 

rmanent way officials, who viewed them with far different feel- 
ings to “Justicia.” Justicia” has sprung another mine, and 
brought in the American makers in a telling charge against Mr. 
Midelton’s proposals. ns i 

Now let us refer to this question ab initio, as it comes more 
closely to the grit of the subject than any other portions of 
‘* Justicia’s” epistles; and herein I recognise the first implied desire 
on his part to try conclusions as to the mechanical qualifications of 
the two gentlemen interested. Referring to a minute of Mr. Midel- 
ton dated December 22nd, 1883, respecting six engines of the 
Mogul type offered by the Baldwin Company, he remarks :—“‘ This 
represents the class of engine and tender | am now designing in 
accordance with a minute by you in a previous paper. I have, 
ever since I came to the Colony in 1880, argued that an engine 
such as here illustrated, having 18in. by 26in. cylinders, and a set 
of six-coupled wheels 5ft. diameter, would, with a suitable eight- 
wheeled tender, to carry 3000 gallons of water, and five or five and 
a-half tons of coal, be the best all-round class of engine we could 
have, such as would be capable of working any nger trains or 
goods trains or cattle traffic; in short, it could attached to any 
train and work it satisfactorily ;” a point of paramount importance 
in the Colonies, and where, as in New South Wales, every type was 
represented, and duplication was practically unknown. 

aving heard Mr. Midelton, let us refer to Mr. Scott, who thus 
expresses himself on the same subject in his letter to the commis- 
sioners dated January 2nd, 1884 :—‘“‘ The class of engine submitted 
by Mr. Rhodes on behalf of the Baldwin Company would be a great 
improvement on the ‘‘Consolidation” class supplied to us by this 
firm, and providing they build such a type of engine on our speci- 
fication, I recommend an order to be given for six of them if the 
price is reasonable.” So far, happy conjunction! But in spite of 
“ Justicia’s” pleadings, we must read further, and show the utter 
inconsistency of the locomotive engineer’s reasoning. ‘‘The class 
of engine which I consider best adapted to our requirements is a 
19in. by 26in. cylinder, and a 54in. driving wheel, with a tractive 
wer of about 1741b., and can be run at a speed of 35 miles an 
feos, which I consider would be ample for any mixed passenger 
or live stock trains. Believing that the speed of our mail trains 
must be increased rather than reduced, I could not think of recom- 
mending the use of such an engine Mr. Midelton advocates for 
running mail trains.” Now let it not be forgotten that the trafic 
manager had stipulated an average speed of 35 miles with the mail, 
and here the locomotive engineer recommends a 54in. wheel for 
that speed, yet in a concluding paragraph he condemns a 60in. 
wheel as being too small. 

It is easy to evade, but difficult to force a conviction, and the 
flippant manner in which “ Justicia” alludes to the 26 per cent. 
extra fuel consumed by Mr. Midelton’s engine in the trial is a part 
of the same system of holding the scales. But enough of 
inferences and deductions. ‘‘Give us proofs,” ery the critics; 
‘give us proofs.” The report of Messrs. Allison, D. Smith, and 
Roberts on the ‘“ Midelton” engine shall supply them. They 
report as follows in the ‘‘ analysis of the running” :—‘‘ Deducting 
allowances for stoppages and detention on the road, the time 
occupied between Sydney and Penrith—thirty-four miles—was 194 
minutes faster than allowed by time table; between Penrith an 
Katoomba—thirty-two miles—184 minutes were gained; between 
Katoomba and Mount Victoria—eleven miles—184 minutes were 
gained; and between Mount Victoria and Eskbank—174 miles— 
114 minutes, equal to a total gain of 68 minutes over time-table 
time for the whole journey. ‘There was less frost on the rails, 
which was decidedly in favour of the engine. The engine appeared 
to be thoroughly master of the work; indeed the great gain in 
time during the ascent showed that the load might have been 
increased with safety.” ‘‘It should, however, be observed that 
in approaching the same portion of the road where the Vulcan 
engine stopped, the steam pressure likewise fell, and the driver 
had allowed the water to get so low that it disappeared from the 
gauge glass, and did not re-appear for one and a-half minutes with 
both injectorson. The engine also took the curves very easily, and 
was quite steady at the highest speeds noted, namely, forty-five 
miles per hour.” 

Messrs. ‘‘ Justicia” and ‘‘One Who Knows” will now oblige by 
noting the following further remarks :—‘‘ The excessive consump- 
tion of fuel by the Mogul engine is probably due to the high 
average speed of twenty miles per hour at which the ascent was 
made.” ‘The independent testimony may not yet be conclusive to 
** Justicia,” but affords a striking contrast to the helpless wind- 
broken engine that balted to gain steam and afterwards laboured 
with difficulty to the summit. To avoid anything ‘‘perplexing and 
unsteady,” I will preface my concluding remarks with the further 
statements of the aforesaid judges :——‘‘In conclusion, we are of 
opinion that the six-coupled engine recommended by Mr. Midelton 
is more suitable than the four-coupled engine recommended by the 
locomotive engineer for the particular class of traffic and road on 
which the experiments were made. The trial showed conclusively 
that the Vulcan engine had not sufficient adhesion on the coupled 
wheels. The advantage of the six-coupled engine recommended 
by Mr. Midelton is that it has thirty-four tons of distributed 
weight available for adhesion, the greatest load on any pair of 


layer of ‘‘Polarite,” which effectually changes by combustive oxida- 
tion all injurious matter into harmless bodies. The Local Govern- 
ment Board have sanctioned its use for the purification of sewage 
effluents, and the late Professor de Chaumont carried out a long 
series of experiments on behalf of the War-office, with the result 
that it has been selected for use at some of the Royal Hospitals. 

If peaty water is properly filtered through “ Polarite ” there is no 
longer any danger of such water acting upon lead ; and as “‘pre- 
vention is better than cure,” the public should induce water com- 

nies to purify and not merely strain the water at their works 

efore sending it through the mains. Water companies should— 
where they cannot give a constant service—be at the pains of 
recommending the use of closed water cisterns with air sterilisers, 
so that no germs or foul gases could contaminate the water during 
storage, the cost of such cisterns with ‘ Polarite” air sterilisers 
would only exceed by a few shillings the present insanitary water 
tanks. 

With regard to Professor Wanklyn’s suggestion that the acidity 
may be neutralised by the admixture of 0°15 grain of lime per 
gallon, I fear there would be considerable difficulty in getting such 
towns as Sheffield and Bradford to consent to the addition of lime 
to the water, because it is, to the manufacturers of those as well 
as many other towns, of the highest importance that they should 
have soft water for their use in their factories. Moreover, it is 
obviously safer to prevent the formation of the acids than to 
neutralise them after formation. The addition of milk of lime to 
a soft water, unless added with the greatest exactitude as to quan- 
tity and perfection of admixture, would be liable to give a hard 
water, and such hard water would result in the most serious con- 
sequences to the industries of such towns as Sheffield. Would it 
not, therefore, be better to remove the organic acids by means of 
filtration through such a material as “‘ Polarite,” and thus not only 
avoid the danger of hardening the water, but also to destroy the 
power of the water to attack lead ! 

CHARLES H. BELveE, M. Inst. C.E. 
(Consulting Engineer, International Water and Sewage 
Purification Company, Limited.) 
Victoria-mansions, Westminster, February 26th. 





FAN EFFICIENCY, 


Sm,—There has been a good deal written of late in your 
paper on this subject with very unsatisfactory results, It 
appears to me -that it should 
be borne in mind that you 
have always the same weight 
—practically—of air passing 
any given point in the trunk, 
although the trunk gradually 
enlarges in area in outward 
direction. 

Suppose, Sir, the areas in- 
crease from 1 to 4, the veloci- 
ties would diminish in inverse 
ratio— assuming that the 
energy in the air increases as 
the. square of the velocities ; 
say we put the matter in dia- 
gram form, as shown. If A E 
represents the length of the 
trunk, a unit weight of air 
enters at A with an energy 
ae by 16; the 
velocity ore lessens, as 
shown by C to D, where the 
exit area is quadrupled and 
the energy reduced to 1. Then }$ths of the energy in the 
air is used up in bringing a given weight of air from a higher 
to a lower velocity in its transit from end to end of the 
trunk. I take it, that whatever power is necessary to raise 
a pound of air from a state of rest to a state of motion, just 
the same retarding power is necessary to destroy that motion. 
All this, of course, deals with the air in the trunk only. Perhaps 
much more should be said, but I have encroached too much on 
your space already, OAR 

February 20th. 
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Smr,—The correspondence in your pages presents a curious 
picture. We have now three professors all holding different views 
concerning what takes place in the chimney of a Guibal fan, and 
lastly, Mr. Bower, who, if I am not mistaken, took a very high 
place in his college, and is no mean mathematician, appears in the 
arena, and asserts that both Dr. Lodge and Professor Unwin are 
wrong. Is it any wonder if outsiders who are not professors, and 
who do not think in mathematical formule, should be driven to 
assume that as a matter of fact the professors know no more about 
the matter than Ido? Each correspondent asserts that he, and he 
alone, knows all about it, and each tells us that the others, if not 
all wrong, yet have left something to be stated by someone else to 
make matters clear. And all this writing and discussion and con- 
fusion of thought and expression, and display of mathematical fire- 
works, about the poor little problem of what happens in the dis- 
charge chimney of a mining fan ! 

Dr. Lodge I shall leave to Professor Unwin ; but what shall I say 
to Professor Unwin? I find it all but impossible to understand 
what he means by talking of the work done by lifting the air ina 
chimney. J naturally thought that he meant that the lifting was 
done by the fan, but it seems now that he meant something else, 
and that the lifting is done by the air at the other end of the drift, 
that is, over the downcast shaft. Of course it is; and as I have 
said, it would make no difference if the chimney was a foot high or 
a mile high. The ingenious muddle into which Professor Unwin 
has got himself over the work done against pressure, if we put the 





wheels being twelve tons, thus making it lighter on the per 
way, and able to utilise the full amount of tractive power developed. 
It has also the advantage of greater heating surface than the 
Vulcan engine.” I would willingly have spared any further inflic- 
tion on “‘ Justicia” and ‘‘One Who Knows,” as also upon your 
readers, by quoting further extracts, but the would-be historian of 
the ‘‘ Troubles ” prefers to leave the straight track of criticism and 
wander in the bye-paths of digressive generalities, and thus shirk 
the real question at issue. COLONIAL. 
February 5th. 





LEAD CONTAMINATION, 


Sir,—In your publication of the 15th inst., page 139, I find a 
letter from ‘‘Sanitary Engineer,” asking where ‘‘Polarite,” for the 
removal of lead in solution in water, can be obtained. I also have 
read with much interest the paragraph on page 146, with reference 
to “‘ Lead poisoning through water.” To this I should also like to 
be allowed to say something which I think will be interesting to 
water engineers. ‘‘Polarite,” for the purification of water, as 
also for the purification of water-carried sewage, is produced by 
the International Water and Sewage Purification Company, of 
Victoria-street, Westminster, S.W., who are the exclusive owners 
of the patents for the manufacture of “ Polarite,” and this mate- 
rial the company are now making on a large scale. Sir Henry 
Roscoe, M.P., F.R.S. LL.D., Ph.D., &c., analysed ‘‘Polarite,” and 
had the same under his investigation for a considerable time, and 
certified that ‘‘the porous nature of this oxide, its complete insolu- 
bility, and its freedom from rusting, constituted its claim to be 
considered a valuable filtering material.” 

If a layer of it were used in every filter bed in the King- 
dom, it would remove the organic acids which have such a 
deleterious action upon lead, by dissolving it in the way men- 
tioned by Professor Wanklyn, and we should then hear no more of 
lead poisoning. Sand filtration is of little or no use in removing 
nitro-organic compounds in solution unless it is mixed with a small 





y horizontal and the work done against gravity, if we put it 
standing up, is amusing, but it certainly is not science. 

Notwithstanding all that has been written on the subject, some- 
thing remains to be said still, and I venture to say it specially to 
Dr. Lodge. That gentleman has persistently ignored the true 
reason why the air moves more and more slowly in the fan chim- 
ney, and this is the reason why he has been compelled to assume 
impossible conditions of back-pressure, as I may call it. He 
ignores the fact that the air delivered from the fan has a wider 
and wider area of pipe to fill. It spreads out laterally to fill 
diverging trunks. That is the reason it goes more slowly, and it 
must go more slowly for this reason, even if special means were 
taken to prevent an accumulation of pressure as we rise in the 
chimney. I am only surprised that nothing has been said concern- 
ing resultant velocities, and the sine of the angle of the chimney 
sides, and the greater distance which the air has to travel up the 
sides than up the centre of the chimney. To Dr. Lodge, as I un- 
derstand him, no reduction of velocity could take place without 
an increase in resistance. I assert that, in any pipe, the flow of a 
gas through it will be determined, other thi being equal, 
by the difference in pressures at the two ends, and that the rate of 
flow will be determined by the area of the tube. 

Hitherto I have offered no solution of the problem, nor do I 
mean to offer one, but this will not prevent me from directing 
attention to points quite overlooked by those who attempt the 
solution, Here is one which suggests itself at once as arising out 
of the dispute as to whether the energy is or is not the same all the 
way up the chimney. The accompanying sketch shows a fan 
delivery trunk. The section at C is three times that at A, while 
B is twice that at A. Now the mathematician who chooses may 
here bring in the calculus, and regard the steps A, B, and C as 
infinitely subdivided, so as to give a tapering chimney; but as I 
want those who read this letter to see what I mean, so to speak, I 
have drawn the steps coarse. Now let us ot pace that each length 
of trunk is lft. long, and that the sectional area of the first is 13 





square feet, of the second 26 square feet, and of the third 39 square 
feet. In this case, we shall be very near the truth if we say that 
A holds 1lb. of air, B 2lb., and C 3lb, Now let the air 
be put in motion, and say that A contains 1b, of air moving 
at 30ft. per second, B contains 2lb. of air moving at l5ft. per 
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second, and C contains 31b, of air moving at 10ft. per second, 
Thence it follows that the energies in the various lengths stand as 
follows :— 
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A=1x30= 13°8 foot-pounds, 


C=3xl®= ~ = 4°65 foot-pounds, 
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From this it appears that the energy at the wide end of the 
chimney is one-third of that at the narrow end, and not one-ninth 
as I assumed in my letter; and all the calculations of your corre- 
— are based on the assumption that in any given length of 
chimney the weight of air in motion is the same; and no one has 
checked me in making an assumption which was unfounded, namely, 
that the energy lost must vary as the square of the velocity in the 
chimney at any section, the truth being that it only varies as the 
velocity. The energy of a pound of air varies as the square, but this 
is quite a different matter. I expect that I shall be told that this 
view, namely, that the energy varies all the way up an expanding 
chimney, and that in any section it is supplied by the formula 
oe where x is the weight in pounds of air contained in any section, 
is all wrong. It is just as likely, however, that if one professor 
tells me this another will tell me I am right, and so I shall risk 
asserting what seems to me to be quite consistent with facts. Dr. 
Lodge may even be content to account it as sound, because the 
— will, at one stroke, get rid of two-thirds of the difti- 
culty, and will enable him to cut his water gauge down to something 
ae the facts. 

inally, may I say that not one scrap of true scientific explanation 
has yet been given of bow an expanding chimney helps a fan. 
Nay, more, I venture to assert that at the present moment not one 
of your correspondents can tell me whether the diverging chimney 

uces the horse-power, or augments the delivery of a fan, or 
both, as compared with the effect of a parallel-sided chim- 
ney. Given a Guibal fan running at sixty revolutions and using 
30-horse power, and delivering, say, 50,000 cubic feet per minute, 
and without an evasé chimney, will the addition of the chimney 
augment the revolutions, the power remaining the same; or the revo- 
lutions and power remaining constant, will the delivery of air aug- 
ment! I do not want to be told what the professors calculate will 
happen ; I want them to say what does happen. This information 
they must go to engineers to obtain ; when they have got it they 
will be able to say something worth reading on the subject. 

Lastly, let me ask Professor Unwin of what use pressure energy 
alone is to the engineer! Pressure energy combined with kinetic 
energy he is using daily, but alone it is useless, as 1 have said. 

February 25th. A MINER. 





TECHNICAL EDUCATION, | 


Sir,-—In al issue of February 15th you published a letter from 
Mr. W. H. Wheeler on the above subject, and I am glad to find in 
your issue of February 22nd a reply from your correspondent 
**C, H. W.,” whose opinions I certainly endorse. Mr. Wheeler, 
as a civil engineer, must surely be aware of the training which a 
fitter or carpenter requires, but he certainly does not give your 
readers that impression in his letter. He may be astonished to 
learn that a fitter’s apprentice, after four years’ training, working 
fifty-four hours a week, certainly does not earn much more than 
lis. per week. How, therefore, his son is able to earn his living, 
either as a fitter or carpenter, after four years in an engineering 
school, is a mystery to me, always remembering he has actually 
two trades at his finger ends. The engineering school of the 
University of Cambridge may be a very good institution, but it 
wil] serve no useful purpose to claim for it what is not probable on 
the face of it. I also certainly beg to differ from Mr. Wheeler in 
what he says concerning the contamination of young men of social 
position when working side by side with the ordinary apprentices, 
and have yet to learn that there is less fear of these evils at Cam- 
bridge. A young man, either at Cambridge or in large works, is 
certainly most weak-minded if he allows himself to be led away 
by bad companions, If Mr, Wheeler, jun., will apply for employ- 
ment at the gates of any engineering works, he will soon find that 
to earn a living as a tradesman with his four years’ training at 
Cambridge is not so easy as his father seems to think. In fact, 
few, if any, employers would give him any wages whatever. 

There is no royal road to mechanical engineering; the six or 
seven years of apprenticeship usually required in engineering 
works must be gone through, and if any proyress is to be made, 
technical education in the form of evening classes must be closely 
followed—not to learn a trade or handicraft, but mathematics, 
steam, and kindred subjects, in order to understand theoretically 
what is done every day in the works; and this every-day experience 
it is impossible to obtain in an engineering school. 

In conclusion, I would earnestly commend to Mr. Wheeler's 
attention page 170 in your issue of February 22nd, where he will 
find a reply by Mr. C. A. Smith to a paper read before the 
American Society of Mechanical Engineers, which fully endorses my 
views. t 

Glasgow, February 26th. 


ARITHMETICAL SYSTEMS, 


Sir,—I pass over the first paragraph of Mr. Geo, Halliday's 
letter, as sneers are not argument. The second contains an 
amusing bull, for Mr. Geo. Halliday says that ‘‘ Suggestion” did 
not leave the careful reader in any doubt as to what power of two 
he meant, for he added that perhaps eight or sixteen, to correspond 
to the division of the inch, might do. I should say there is very 
considerable doubt, for here are two powers of two mentioned 
besides the radix two itself, which ‘ Suggestion” rather emphasised 
as being the simplest. I do not think that it would be worth my 
while to point out the advantages that ten has over eight as a base 
of numbers, for the onus remains with those who, like Mr. Halliday, 
advovate the change, to prove that the radix eight or other power 
of two is so far better than the radix ten as to warrant the change, 
so isolating ourselves from nations that use the decimal system 
throughout. Mr. Geo, Halliday might, however, with protit try 
the experiment of acting as an interpreter between the old world 
and the new upon a working man, and tell us how they both get on. 

St. Neots, Hants, February 25th. ANTHONY S. BowER. 





WATER GAS, 

Sir,—For the history of the introduction of water-gas into this 
country I beg to refer your readers to my paper read before the 
Iron and Steel Institute, at their London meeting, in May, 1883, 
and published on page 223 of the first volume of their ‘Transac- 
tions” for that year. 
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The first plant in England was put up and set to work at Messrs. 
Piggott eed Co.’s works, in Birmingham, in connection with my 
welding processes ; and the plants which have since been erected 
may fairly and truly be said to be direct outcomes of that plant. 
1 include the one at Essen, on up by Messrs. Schulz, Kmandt, and 
Co., under Mr, Blass, and that erected by Mr. Sampson Fox at the 
Leeds Forge. ‘ 

I believe that water-gas may have a very great future before it 
and whilst all those who have done good work in its detail anc 
application are entitled to their proper shares of what is legiti- 
mately to be got out of it, still more are those who lead the way 
and face the rst and greatest difficulties ; and the credit of this is 
honestly due to Messrs, Piggott and myself, 

Poplar-avenue, Birmingham, 

February 14th, 


W. 8S, SUTHERLAND, 


FRICTION CLUTCHES, 


§irn,—The force of my objection is not weakened by Messrs. 
Edmeston’s letter; but I imagine their ‘ounce of fact” would 
become a still less quantity if the clutches referred to did duty for 
two years on, say, a brick plant, or stamping mill, having 6000 
connections and disconnections per day, not an uncommon event. 

Batley, Yorkshire, WALTER BAGSHAW, 

February 25th. 








THE INSTITUTION OF CIVIL ENGINEERS. 


RAILWAYS ON STEEP INCLINES, 


At the ordinary meeting on Tuesday, the 29th of January, the 
president, Sir George B. Bruce, being in the chair, the first paper 
read was on ‘‘ The Trincheras Steep Incline on the Puerto Cabello 
and Valencia Railway, Venezuela,” by Mr. John Carruthers, 
M. Inst, C.E. 

In this paper a comparison was instituted between two different 
methods of setting out lines of railways in mountainous countries, 
namely, that of a opting, as nearly as possible, a uniform gradient, 
in order to surmount a high summit; or that of keeping the line 
as long as possible in the valley, and overcoming the ascent by 
steep inclines, The interior of Venezuela was cut off from the 
Caribbean Sea on the north bya range of mountains, which had 
now been crossed by two lines of railway, one of which, the line 
under discussion, was thirty-four miles in length, with a summit 
level of 1950ft. It connected Valencia, the capital of the State of 
Carabobo and the second city of the Republic, with the harbour of 
Puerto Cabello, The principle adopted in setting out this line by 
the engineer, General J. C. de Castro, was that of making the 
gradient uniform from the sea-level at Puerto Cabello to the 
summit. The author was invited by the President of the 
Republic to report upon the line thus traced out; and, on bis 
recommendation, further studies were undertaken, including a 
survey for a new line, adopting the principle of getting down 
from the summit as quickly as possible by a steep incline, and 
then following the valley bed. Of the two sets of surveys 
made, one was with a gradient of 1 in 20, with the view of 
using ordinary locomotives, and the other with a gradient of 1 
in 12}, on which some special mode of traction would be neces- 
sary. The latter line was adopted on the recommendation of the 
author, and the — has been constructed upon it. The rack 
system, as improved Mr. Abt, was adopted for working the 
incline. In this the rack consisted of three parallel plates 1,%in. 
apart bolted firmly together ; each plate was a complete rack, and 
they were laid breaking joint both as to the ends of the plates, 
which were all of the same length, and also as to the position of 
the teeth. The two pinion wheels on the engines, which worked 
into the rack, were formed each of three tooth rings, one for each 
rack-bar. They were laid together with the teeth of one ring 
leading those of the next by the amount of stepping or overlap in 
the teeth of the rack, The rings had an elastic connection with 
the shaft to correct inaccuracies due to imperfect workmanship, or 
to the expansion and contraction of the rack rails; and in practice 
no jar was felt, even when the engine was running at fifteen miles 

r hour. Plans and sections between Puerto Cabello and La 
intrada, of the original line with uniform gradient and of the line as 
constructed with an inclined plane, were given. For brevity, the 
former was called the ‘‘Guaiguaza” line, and that with the inclined 
plane the ‘‘Palito” line, In making the comparison regard was paid 
to (1) original cost ; (2) maintenance of way and works; and (3) loco- 
motive expenses, It was shown that the Guaiguaza line would 
have been much more costly than the other. The country through 
which that line passed was extremely rough, the general slope of 
the hills being not flatter than 2 tol. The cuttings and em- 
bankments would have been seldom less than 30ft. or 40ft., and 
often 100ft. on the centre line. Many viaducts and heavy retaining 
walls would have been necessary, and the cost of the railway would 
have been more than double that of the Palito route. It was known 
from experience gained on another line through a similar country, 
subject to the same climate, that the Guaiguaza route would have 
been liable to constant landslips, and might have been blocked 
several times every rainy season ; but on the Palito route the danger 
of slips was almost entirely removed; for, owing to the formation 
level Sutaeelannte the bottom of the valley, the line was kept further 
out from the hillsides than would be possible where, owing to the 
steepness of the latter, the toe of an embankment would have found 
no support until it reached the valley bed. There was a further 
advantage in this case, that the rocks were more solid in the lower 
levels, changing, in the section between Trincheras and Castano, 
into hard —_s and not, therefore, liable to slips of any moment, 
On the Palito route the curves, obtainable at an expense within the 
resources of the railway, were much better. This tended to 
economy in the maintenance of way and works. Taking all these 
matters into account, the author came to the conclusion that the 
Palito route was as much the better of the two lines in regard to 
maintenance of way and works, as in first cost. The author then 
proceeded to show that the Palito line was somewhat superior in 
respect of locomotive expenses, and was capable of handling a 
greater traffic than the other with the same engine power, and of 
carrying passengers safely and economically at a higher average 
rate of speed, by means of a time-table for each line, showing 
what could be done with four engines in steam, working steadily 
for the whole day, without shunting work at the terminal 
stations, The length of the two lines was the same within 
100ft. It was shown that on the Guaiguaza route a traffic of 
90,000 tons a year each way, and on the Palito route one of 
108,000 tons, could be carried. The number of engine-miles 
daily would be, for the Guaiguaza route 408, and for the Palito 
350. The time occupied between terminals for engers would 
be two and a-quarter hours for the Palito, and two and three- 
quarter hours for the Guaiguaza, By adopting the Palito 
route, therefore, the on capacity was increased 20 per 
cent., the engine mileage re Bees per cent., and the speed 
increased 17 ae cent. For working the > traffic an engine left 
Puerto Cabello in the morning with a full load, generally twelve 
wagons, for Cambur. Eight wagons were left at Cambur, and 
four taken up the bank to Trincheras, where they were placed in 
front of the rack engine, and taken by it up the incline to the sum- 
mit at La Entrada, The engine, as soon as it had placed the 
wagons in front of the rack-engine, returned to Cambur, and brought 
up another set of four, placing them again in front of the rack- 
engine, which had by that time come back down the incline. 
This process was continued until the whole train with which the 
engine left the Port in the morning was taken to the summit, when 
the engine returned to the Port, having done its day’s work by 
running 102 miles, and having been seven and a-half hours in steam. 
The several return trips of the ordinary and of the rack-engines 
were not made light, as the latter brought down from the summit to 





Trincheras, and the former from Trincheras to the Port, the down 
goods which a third engine had brought from Valencia, The remain- 
ing traffic of the day was worked in the same manner, the wagons 
being taken up as in the other case in several a from Cambur 
to the summit, and thence into Valencia by the Valencia engine. 
The author then proceeded to show in what respects the engines 
used by Mr. Abt on the Hartz Railway, and elsewhere, differed 
from those adopted for the Trincheras incline, in that the latter 
dispensed with adhesion altogether, working only through the 
rack, The two pinion wheels in the Trincheras engines were 
each actuated by a separate pair of cylinders, and both pinions 
pressed fully against the teeth of the rack, notwithstanding any 
slight irregularities in the latter. There were two cylinders on 
each side of the engine, one above the other, so arranged that 
the same steam chest, slide valve, and valve motion served for 
both. The two lower cylinders actuated the leading, and the two 
upper the trailing pinion wheel. There were three independent 
brakeson the engine. The principal details and dimensions of the 
engines were then given. In working, the engine always pushed 
the load up the incline. The gradient of the incline was 1 in 125 
for a distance of 7700ft., and from 1 in 28 to 1 in 21 for the re- 
maining 4000ft., the total length of the incline being about 2} 
miles. The minimum radius of curvature, 500ft., occurred on the 
stee part of the gradient. All the stock was furnished with 
the Heberlein brake, and the trains were completely under the 
driver's control. The only structures of importance on the incline 
were four viaducts. The author's object in this paper was to draw the 
attention of engineers to the advantages, not in his opinion ade- 
quately recognised, of the system of using steep inclines instead of 
long gradients. On the Puerto Cabello line, the incline led to no 
saving of distance, and the cost of locomotive working was not 
much reduced ; but in the majority of cases, where an incline could 
advantageously be used at all, it would save a long develop- 
ment of line, with quent y- The Trincheras 
gorge, although rough, and with very steep side slopes, was 
unusually straight, and the author was at first inclined to 
advocate the system of rope traction; but be found that the 
local authorities would not approve of the system, and he did 
not, therefore, prepare any plans for ro traction, but 
recommended the Government to specify the Fell system, which 
was done. When, however, the company was formed for con- 
structing the line, the consulting engineers, Messrs. James Live- 
sey and Son, decided to use the Abt system of rack. In the 
author’s opinion the change was an improvement, experience of 
both systems having convinced him that the improved rack was 
better than the Fell centre-rail where the curves were mode- 
rately good, aneerne where engines independent of ordinary 
adhesion could used, and where the complication of coupled 
pinions could be got rid of. On the Trincheras incline, with 
curves of not less than 500ft. radius, the pinions worked 
with practical accuracy into the rack, The mechanical drawbacks 
of the two systems might be thus summarised: in the Fell system 
there was increased journal friction, due to the pressure in keeping 
the gripping wheels in adhesion with the centre rail; in the rack, 
friction was due to the imperfect adaptation of the pinion to the 
rack, The one was independent of the curvature of the road, while 
the other increased rapidly with it; and there was, therefore, some 
radius of curves at which the two systems would be equally favour- 
able, an increase of the radius tending to give the superiority to 
the rack, while a decrease would tend to give it tothe Fell. The 
Trincheras incline was opened for public trafficin March, 1888, and 
had been working ever since without accident or difficulty. 











TRIPLE EXPANSION ENGINES IN A FLAX 
MILL. 


A SHORT time ago Messrs. William Barbour and Sons, of Hilden 
Mills, near Belfast, decided to replace some of their existing engines 
and boilers by new ones of the best type and arrangement to give 
economical working combined with a superior method of driving. 
Several leading engineers obtained permission to submit designs and 
tenders for the proposed improvement. Messrs, Victor Coates and 
Co., of Lagan Foundry and Prince’s Dock Works, Belfast, having had 
great experience in both land and marine engineering, proposed to 
make these new engines of the vertical triple-cylinder compound 
type, which is now so extensively adopted in all first-class steamers. 

his type of engine, having three cranks placed in relative positions 
to each other of 120deg., is sure to give a perfectly steady drive, 
which is of the greatest importance in fine flax or thread spinning 
mills; and, with a view to great economy in working, the boiler 
crap of 1501b. per square inch was decided upon. Messrs. 

Victor Coates and Co,’s designs being approved of, the order was 
o~— in their hands, and the following are some of the principal 
imensions of the engines and boilers, viz.: High-pressure cylinder, 
20in, diameter; intermediate cylinder, 3lin. diameter; and low- 
pressure cylinder, 5lin. diameter; each having a working stroke of 
4ft. When full load is on, the power will be about 1000 indicated 
horse-power, with eighty revolutions per minute. All the 
cylinders are to be fitted with Corliss valves, those on the 
high-pressure cylinder having hard cast-iron liners to work in. 
The steam valves will have patent automatic expansion motion, 
controlled by a powerful quick-speeded governor, with com- 
pensating motion to keep the proper speed under varying loads or 
ressures. The high-pressure cylinder will also have a hard cast 
iron metal liner, and a hot air cavity will be formed between the 
liner and the outside cylinder. The crank shaft, crank pins, 
piston-rods, and valve spindles will be of best mild steel, and the 
cranks of wrought iron, on the built-up principle. The power will 
be transmitted direct to the mill shaft by thirty ropes, 5}in. 
circumference. Steam will be supplied, at 1501b. pressure per 
square inch, by three boilers of Lancashire type, which are also being 
made by Messrs, Victor Coates and Co, ese boilers are 28ft. by 
8ft. diameter, constructed with three furnaces each, the two upper 
furnaces and flues being composed throughout of Purvis’s patent 
ribbed rings, made by Jobn Brown and Co., of Sheffield. The 
inside diameter of the furnaces will be 2ft. 94in., and outside 
diameter over the ribs 3ft. lin. The lower or middle furnace 
and flue will be made with welded longitudinal seams and flanged 
cross joints, and will be 2ft. 2in. diameter. All the plates will 
be of Siemens-Martin mild steel, those for the shell and ends 
ends being manufactured by the Steel Company of Scotland. It 
is intended that all the materials and workmanship in both 
engines and boilers shall be of the very best quality. New engine 
and boiler houses are to built, and designs for them will be 
adopted suitable to the existing handsome buildings which are so 
well known in the North of Ireland as the Hilden Mills, 








DUODECIMALS.! 
By G. HALuipay. 

Wuat a pity the scientific men who introduced the metric sys- 
tem had not taken a step still farther back and considered whether 
the base of numbers was the best possible. The physical men who 
argue so fondly in favour of the metric system appear to forget 
that no divinity doth hedge about a ten, and that had it occurred 
to the Frenchmen that ten was not the best base, they would not 
have hesitated to change that too, Had they done so, and taken, 
say, twelve as base, and had the Englishmen still retained ten, 
physical authorities would no doubt have had exactly the same 
praise for it and ridiculed ten. 

Now, there is a number of objections to the decimal system. 
First, ten does not give us the highest ible number of sub- 
divisions ; to all —— men the system is found quite a nuisance 
when the eye and hand are required for subdivision. Secondly, it 
has no even measurement of such important angles as 30 deg. and 
60 deg. Thirdly, the mind likes to treat of halves, quarters, 
thirds, and sixths, and never thinks of fifths. Lastly, the decimal 
system has been thoroughly tried, and it has been wholly found 





wanting. Sir Joseph Whitworth had seen his plane surfaces, his 
gauges, and his V threads adopted almost universally, and had 
therefore become the greatest practical authority of the century. 
Everyone, especially workmen, believed in his great practical 
sense. He became, or was advised to become, enamoured of the 
decimal system. He read papers, got resolutions passed in its 
favour, marked his gauges so as to force the system on men. 
With what result ? No workman reads the decimal equivalents, 
This was Whitworth’s one failure. 

Well, what is wanted for a proper system of units? First, it 
must commend itself to the practical man in the very first place. 
The base must be capable of the highest form of subdivision. The 
unit must be connected with some constant physical length, and 
must be connected with the circumference of the earth, and sosuit 
the sailor. Of numbers twelve, and a part of the circumference of 
the earth obtained by dividing constantly the circumference by 
twelve per unit, seems best. If a twelfth of a right angle be taken 
as the degree, the twelfth of a degree as the minute, and the 
twelfth of a minute as the second: then, the arc subtending the 
second measured from the equator to the pole x 12-4= 
11°996293in., which is very nearly the foot. As the are along the 
equator would be taken, and not the are from equator to pole, 
the distance would come still more nearly the foot. 

Under our present system counting of numbers, which has 
ten for base, we count up to the number nine before we begin to 
represent numbers with two characters. In the present system ten 
is represented by 10; in the new, twelve must be represented by 
10. Ten and eleven, which in the old system were represented by 
double characters, will in the new be represented by single 
characters. It has been suggested by Mr. Lousley of the Royal 
College of Science, Dublin, that ten might be represented by an 
old English six laid on its side :— 

ar) 
and eleven by the same laid on its back :— 
©. 


Multiplication Table. 











4i8VGeO€ 74 9 © 10 
2! 4)|6 | 8 | o|10| 12| 14/ 16/18 |10/ 20| 
86 | 9 | 10/13 | 16 | 19| 20 | 28 | 26 | 29 | 30 
4/8 | 10|14/ 18| 20 | 24/| 28 | 30 | s4| 88 | 40 | 
5| a 18/18 | 21 26 20 84 | 89 | 42 | 47 | 50 
6 10|16| 20/26/80 36 | 40| 46 | 50 56 60 
7 12/19/24 20 86 41/48 53 5a 65 | 70 
8 14|20| 28 34| 40 48 54 60| 68 | 74 80 
9 16 | 23| 80 | 89 46 | 50 | 60, 69 | 76 83 | 90 
o | 18 | 26 | 84| 42 | 50 50) 68 | 76 84 | 92 | oo 
© [10 29 88|47| 56 65 | 74| 83/92 aloo} 
eS —————————————————— | 
10 20/30/49 50 60 70) 80/90 | oO ©0100 | 
Measure of Length. 
1 foot = 11°996293 inches, 
10 lines = 1 inch 
as 10 inches = 1 foot 
1000 ,, = 1 es 10 feet = 1 yard 
iae:., = Se . = 4 = ——* 
pole 
100,000 ,, = 10,000 ,, = 1000 ,, = 100 yards = 
10 poles = 1 furlong = 
1,000,000 ,, = 100,000 ,, = 10,000 feet = 1000 yards = 
100 poles = 10 furlongs = 1 league. 


1000 leagues = quarter of the earth’s circumference. 
Measure of Area. 


For small areas the square inch may be taken as the unit, and 
for land the square pole would be most convenient, 
Measures of Volume. 
The cubic inch will be the most convenient unit for finding the 
weights of materials. 
One cubic inch 
1000 cubic inches = 1 cubic foot. 


Measures of Mass. 

The best unit of mass would be the quantity of matter equal to 
the matter ina cubic inch of water at 4 deg. Centigrade. This 
might be called a mass, and the confusion already existing with 
regard to having the same name for the units of pressure, mass 
and weight, would be obviated. The table might then stand as 
under :— 

1 millimass 
10 a 1 centimass 
100 aa 1 " = 1 decimass 
1000 aa 100 a = 10 ss = 1 mass 
1000 masses = 1 kilomass 
1,000,000 ,, = 1000 kilomasses = 1 quatre tonne 
1 mass weighs ‘03612 lb. 
1 kilomass weighs 62°425 lb. 
1 quatre tonne weighs about 4 tons. 
Measurement of Time. 
1 second 
100 seconds 
10,000 _ =, 1 hour 
100,000 —sé,, = 1000 me = 10 hours = 1 day. 

The present second is one 86,400th part of the day. The. new 
second would be one 248,832nd part of the day. 

The units in the duodecimal system, equivalent to the centimetre 
and gramme second in the C.G.S. system, will be the inch, mass, 
and second, 

As the price of things should also be found by the mere placing 
of the duodecimal point, it will be necessary to make a table for 
money. The following might do :— 


Table of Money. 


= 1 minute 
= 100 minutes = 


One penn 
10 pence = 1 shilling 
100 ,, = 10 shillings = 1 mark 
1000 i, SO = 100_S—=«s«; = 10 marks = 1] note. 


If a change is desirable, do not let us be contented with half 
measures. Let the change bea radical one. The physical people 
have expressed a desire for changes; let them adopt all that is best 
in both systems. Let them combine the systems of the French 
and the English engineers, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Charles A. Harding, engineer, 
to the Hibernia, additional; Thomas E. Harrup, engineer, to the 
Triton ; William G. Glanville, assistant engineer, to the Fearless ; 
Charles W. P. S. Bartwell, probationary assistant engineer, to the 
Devastation, all to date Feb. 26th ; John C. Weeks, inspector of 
machinery, to the Orlando, additional, to date February 9th; 
Robert S. Jennings, assistant engineer, to the Rodney ; Percy D. 
Martell, assistant engineer, to the Warspite; Henry J. Allen, 
assistant engineer, to the Northampton; Ernest W. Rodet, 
assistant engineer, to the Inflexible; George W. Murray, assistant 
engineer, to the Collingwood; Robert A. Hunter, assistant engineer, 
to the Iris, to date February 9th; Thomas H. Bishop, acting 
engineer, to the Mersey, to date February 9th; Albert J. Durston, 
inspector of machinery, to the President, additional, for service at 
the Admiralty, re-appointed on promotion, to date December 31st. 


1 Abstract of a paper read before the Finsbury Technical College Eng 
neering Society by the President. 
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IRONWORK FOR ROYAL ARTILLERY BARRACKS, ADEN. 


(For description see page 181.) 
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PUBLISHER’S NOTICE, 


*,* With this week's number is issued as a Supplement a Two-page 
Engraving of a Bogie Passenger Enyine, Glasgow and South- 
Western Railway. Every copy as issued by the Publisher 
contains this Supplement, and subscribers are requested to 
notify the fact should they not receive it. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Taz ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of Yy icati 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

8. J. L.—Uhland’s Ingenieur Kalendar is published by Gerhard Kiihtman, 
Dreaden. 

J. F. M.—We think the invention a good one, and well worth a patent ; but 
before patenting you ought to make a search at the Patent-office, lest your 
ulea should be covered by the claim in some previous specijcation. We 
believe your invention to be novel. 

A. E.—Melt the tin, and cover its surface with tallow. 
chlorie acid to clean the bars. Use a handful of tow, moistened with the 
acid, to rub the bars. It requires a little skill in manipulation to make 
the tin adhere, but if you saw it done once you would have no difficulty in 
repeating the operation, 

Hypxavtic.— You do not give the pressure per square inch, so we cannot 
answer your question, The rule is—multiply the diameter of the ram in 
inches by itself, and by “7854 The product is the area in square inches. 
This multiplied by the pressure will give you the force, within about 10 per 
cent., with which the ram is driven out of the cylinder, The 10 per cent. 
goes for friction, de, 

Society or Arts Enarne Triacs.—In the article on this subject in our last 
impression a few typographical errors occur. On page 163, central column. 
line 5 from top, for ‘130 1b.,” read ‘*1281b.;" line 6, for ‘29 per cent.,” 
read “275 per cent.” Second paragraph, same column, line 40 from 
beginning, for ‘ 20°76 -18=7°36-H.P..” read ‘20°76-13=7°76." In the 
foot-note, for “ Performance of water,” read “ Performance of work.” We 
have received a letter, from which we gather that we have failed to under- 
stand the method by which the diagrams published on page 162 were pre- 
pared, the saturation curve shown in the dotted lines having nothing to do, 
we are informed, with the expanded cards The letter also states that the 
process of condensation due to the performance of work in steam cylinders, 
‘*is one which exists only in the imagination.” The writer, it also ap- 
pears, has failed to understand the sense in which we have called the 
saturation curve adiabatic, but the letter has reached us at too late an hour 
to permit us to deal with it this week. 





Use dilute hydro- 





PORTABLE BOILER CORROSION. 
(To the Editor of The Engineer.) 

S1r,—Could you kindly insert the following, with a view to the expres- 
sion of opinion by some able to decide? There is a portable engine in 
this town, made by Mr. Abel, of Woodbridge, Ontario, Canada, made 
since 1875, brought to this place, second-hand, over two years ago. 
Some months ago it was leaking at a fire-box stay under the barrel 
along the top row front end of fire-box. When the piece was cut out it 
was found that around many of the stays the outer plate was nearly 
through ; also underneath and in fire-box, one spot along lap, it was 
nearly through for gin. round the stays, although in the fire-box and 
along the barrel the skin was not off. The boiler is steel. 


Blayney, N.S. W. D. Beppte. 
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MEETINGS NEXT WEEE. 

Tue InstiTuTiIon oF Civit Enoineers.—Tuesday, March 5th, at 8 p.m.: 
Ordinary meeting. Paper to be further Geoomal :—‘‘ Alternate Current 
Machinery,” by Mr. Gisbert Kapp, Assoc, M. Inst. C.E. At this meeting 
the pcre! ballot for Members will be taken. Friday, March 8th, at 
7.30 p.m,, Students’ meeting. Paper to be read :—‘ Notes on Mining in 
Spain, with Special Reference to the Lead Mines of Linares,” by Mr. 
Chas. F. Smith, Stud. Inst. C.E.; Mr. Thos. J. Bewick, M. Inst. C.E., in 
the chair, 

Society or Enaineers.—Monday, March 4th, at the Westminster Town 
Hall, at 7.80 p.m.: Ordinary meeting. Paper to be read:—‘tThe Con- 
struction and Repair of Roads,” by Mr. George R. Strachan, Assoc. M. 
Inst. C.E., of which the following is a synopsis: —Authorities on road- 
making—Extracts from their writings—Paper confined to roads in towns 
—Traffic weights—M‘Adam’s claims—Binding materials—Foundations— 
Pavements— Modern practice of making macadam roads—Cost— Repairs 
—Ratio between traffic and cost—Principle of road construction—Con- 
crete foundations—Method of laying same—Cement—Cross section and 
inclinations—Wearing surfaces—Asphalte—Life and cost—Wood—Life 
and cost—Hard and soft woods—Creosoting—Wood not suited to light 
traffic—Stone pavements—Life and cost. 

Civi, aND MecnanicaL Enoineers’ Socrery.—Wednesday, March 6th» 
at the Westminster Palace Hotel, Westminster, at 7 p.m.: Ordinary 
meeting. Paper to be read and discussed :—“ Liquid Fuel,” by Mr. E. A. 
Brayley Hodgetts. 

LiverPoot EncingeRinG Society.—Wednesday, March 6th, at 8 p.m., at 
the Royal Institution, Colquitt-street: Ordinary meeting. Mr. C. 8. 
Pain, Assoc, Inst. C.E., show a number of lantern slides of the 
Vyrnwy Waterworks. Discussion will be raised upon the following sub- 
jects:—{1) ‘‘The Relative Advantages of Steel and Iron for Engine 
Shafts,” by Mr. T. L. Miller, Assoc. M. Inst. C.E. (2) “Is there an 
‘ Fibre’ or ‘Grain’ in Iron?” by Professor H. 8. Hele Shaw, M. Inst. C.E. 
(3) ‘*The Cause of Increased Tenacity when the Limit of Elasticity is 
Exceeded in Ductile Materials,” by Professor H. 8. Hele Shaw, M.1L.C.E. 

Society or Arts.—Monday, at 8 p.m. Cantor lectures: ‘‘The Decora- 
tion and Illustration of Books,” by Mr. Walter Crane. Wednesday, at 
8 p.m., ‘Arc Lamps and their Mechanism,” by Professor Silvanus P. 
Thompson. Friday, at 8 pm., “The Present Condition and the Pro- 
spects of Indian Agriculture,” by Professor Robert Wallace. 

CuemicaL Socrety.—Thursday, March 7th, at 8 p.m. Ballot for the 
election of Fellows. 

Gro.oaists’ Association. — To-day — Friday—in the Mathematical 
Theatre, at University College, Gower-street, W.C., at 8 ag Paper to 
be read :—-‘‘ The Geological History of Iron Ores,” by Mr. Wilfrid H. 
Hudleston, F.R.S. 

Roya Inxstirution.—Friday, March 8th, at nine o'clock, the evening 
discourse will be given by Professor Oliver Lodge, LL.D., F.R.S., on 
“The Discharge of a Leyden Jar.” Monday, March 4th, general 
monthly meeting, 5 p.m. Afternoon lectures at three o'clock :—Tuesday, 
March 5th, ‘‘ Before and After Darwin, II. Evolution,” by Mr. George 
John Romanes, F.R.S. Thursday, March 7th, “The Venom of Ser- 
— and Allied Poisons,” by Mr. Sidney Martin, M.D., B.Sc., M.R.C.P. 

turday, h 9th, ‘ Experimental oo, — Polarisation; Wave 
Theory,” by the Right Hon. Lord Rayleigh, F.R 8. 

Society or CuEemicaL Inpustry.—Monday, March 4th, at 8 p.m., at 
the Chemical Society's Rooms, Burlington House, a discussion will be 
opened by the Chairman of the section, Mr. David Howard, upon the 

uestion, ‘In what Direction is State Aid Needed to Assist Technical 

ucation in Chemistry?” 











DEATHS. 
On the 25th February, Jonn Burn Anstis pu Savutoy, Assoc. M. 
Inst. C.E., F.G.8., of Glangariffe, Penarth, aged forty years 
On the 26th February, at Rosehill, Abbot's Langley, Herts, Gzorce 
Turnsutt, M. Inst. C.E., F.R.A.8., F.R.G.8., late Chief Engineer E.LR., 
aged seventy-nine years. 
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H.M.S. VICTORIA, 


H.M.S. Victoria, engravings of which we gave a fort- 
night ago, was ordered of Sir W. G. Armstrong, Mitchell 
and Co., on April 23rd, 1885. Three and half years 
were allowed for her construction, but she left the Tyne 
on April 7th, 1888, her construction having occupied 
three years only, a much shorter period than had been up 
to that time considered necessary for the building of such 
a vessel. As in some other cases, the ship was completed 
before her armament was ready for her, and this has 
occasioned the delay in the commissioning of the vessel. 
It is stated, however, that the last gun is now ready, 
and will be shortly placed on board, and that the ship 
will be commissioned in the course of a month or two. 
We gave the principal dimensions, &c., of the vessel a 
fortnight ago, and we need not repeat them here, but 
we now propose to discuss some of the leading features of 
the design of the vessel. We will first, however, give 
some particulars by way of completing the data 
already partially given. She is provided with twin 
screws and very powerful vertical engines of the 
triple expansion type, designed and constructed by 
Messrs. Humphrys, Tennant, and Co. Under forced 
draught this machinery developed a power of 14,240 
horses during a trial of four hours’ duration. The 
spacious bunkers of the vessel are capable of carrying 
upwards of 1000 tons of coal, a quantity sufficient to 
enable her to steam from 8000 to 9000 knots. 

The type of design of the Victoria and her sister ship, the 
Sanspareil, is the same as that of the Rupert, Conqueror, 
and Hero, except that whereas in the Victoria and 
Sanspareil the side protection consists of a belt extending 
only a small distance above the water line for about 
one-half of the ship’s length amidships, in the earlier 
vessels of the type the belt extended over a much greater 
distance, and in the Conqueror and Hero amidships the 
side armour reached to the height of the upper deck, and 
transversearmour bulkheads wereadded, soas to forma cen- 
tral citadel. The Victoria and Sanspareil are much larger 
vessels, however, than the earlier vessels of the type, the 
displacementof the Rupert being only about 5500 tons, and 
that of the Conqueror and Hero only about 6300 tons. 
But the mode of fighting had in view by the designers of 
each of these vessels was the same. Duels between pairs 
of ships appear to have been contemplated. Each vessel 
has a powerful bow attack. The ram is an important 
feature— probably in the earlier vessels of the type more 
importance was attached to this than in the later ships. 
Tn each of these ships the main armament consists of two 





heavy guns carried in a turret forward, while the auxiliary 
armament is carried upon and under a spar deck over the 
after part, and there is no very powerful right aft fire. 
In the later vessels, torpedo guns, firing ahead, astern, 
and abeam, have been added. 

We are disposed to question the policy of putting the 
whole of the main armament into a single turret at one 
end of the ship, where a chance shot may disable it. We 
should prefer placing one half of it at each end of the 
vessel, with a powerful auxiliary armament along the cen- 
tral part as adopted in the ships of the Admiral class. 
Even when an encounter takes place between single ships, 
it would appear that the after gun or guns of the main 
armament when so placed could always, or almost always, 
be brought into action, and the auxiliary armament 
would be nearly as well disposed as the auxiliary arma- 
ment in the single turret ships of the Victoria type ; 
and in an action in which more than one ship on 
each side is engaged, the advantages of dividing the 
main armament and placing part at each end of the ship 
must be obviously considerable. Weare awarethatit would 
have been costly in point of weight to have put a single 
gun in a single turret at each end of the ship, as a turret 
which is large enough for one gun is very nearly large 
enough for two guns; but some increase in the size of 
the ship would have enabled a turret provided with 
two guns to be placed at each end, and the main armament 
of the vessel would then have been doubled at what, in 
view of the enormous increased efficiency of the ship, would 
have been a comparatively small increase in the cost. In 
the cases of the Victoria and Sanspareil, the stern fire has 
been very greatly improved by placing a 10in. gun aft on 
the spar deck. : 

The twelve 6in. breech-loading guns are carried on the 
upper deck under the spar deck in two batteries, each con- 
taining six guns, and separated from oneanother by meansof 
amachine-gun-proof armour bulkhead acrossthe deck. The 
ship’s sides in wake of these batteries are plated with 3in. 
plating to protect the gunners against light shell fire, and the 
sloping bulkheads across the deck immediately abaft the 
turret consist of 5in. compound armour well backed with 
framing to provide against raking fire from shell guns. 
These are the first ships of the class in which an attempt 
has been made to protect the gunners working the 
auxiliary armament from the disastrous effects of modern 
shell fire. Probably future ironclads will in all cases be 
provided with such protection. The six-pounder and 
three-pounder quick firing guns are carried in the open 
upon the spar deck, protection to the gunners being 
atforded by commana berthing and by shields carried by 
the guns. In addition to the stern fire of the 10in. gun, 
the two after 6in. guns are provided with embrasure 
ports which enable them to fire right astern. The 10in. 
gun also has a considerable area of training on each 
broadside. It will thus be seen that these vessels carry 
an exceedingly powerful and well placed auxiliary arma- 
ment. 

Comparing the distribution of the armour of the 
Victoria and Sanspareil with that of some of the earlier 
ships of the type, it is necessary to point out that 
although the citadel is dispensed with in the Victoria and 
Sanspareil, the base of the turret is most effectually pro- 
tected by a strong armoured redoubt, covering all the 
turret mechanism and the loading arrangements. The 
belt armour, at the upper level of which there is a strong 
armour deck, only protects the machinery and magazine 
spaces, the hatchways leading to which are also protected 
by glacis plates and cofferdams. Across the ship at the 
ends of the belt there are armour bulkheads of the same 
depth as the belt, and from these bulkheads to the ends 
of the vessel there are sunken armour decks at the level 
of the lower edge of the belt. The belt and redoubt 
armour is 18in. thick ; the bulkhead armour is 16in. thick, 
and the turret armour is 17in. thick. All of the deck 
armour is 3in. thick. The extent of the armour protec- 
tion of the ship is thus reduced to a minimum, and we 
question whether, in view of recent advances with ordnance 
of precision throwing highly explosive shell with great 
rapidity, at least a greater length of belt is not desir- 
able; but here again, as in some other instances, the 
question of cost, which has always had considerable in- 
fluence on our shipbuilding policy, probably had a great 
deal to do with limiting the efficiency of the vessel in this 
respect. 

Notwithstanding the criticisms we have ventured to 
make above, it is beyond question that the Victoria 
and Sanspareil are two exceedingly powerful vessels, and, 
for their size and cost, amongst the most powerful 
vessels afloat. We do not anticipate, however, that this 
type will be repeated in the programme for the develop- 
ment of the Navy, which it is understood will be 
brought forward by the Admiralty in the course of a few 
days. 

, ENGINEERS’ UNITS. 

Wuart Dr. Lodge writes always deserves to be read 
with attention, however much the reader may differ from 
him. Finding an opportunity for advocating his 
opinions concerning the units which engineers ought to 
use, in the discussion on fan efficiency going on in our 
correspondence columns, Dr. e has advanced views 
which are marked by the line of thought peculiar to the 
school of thinkers to which he belongs. Professor 
Greenhill has already dealt with these views, and, as we 
think, demolished most of Dr. Lodge’s arguments; but 
something still remains to be said on the whole subject. 
Dr. Lodge holds generally that engineers do not use units 
with accuracy and discrimination, Their methods of 
expressing measurements of any kind, whether of 
quantity, or length, or weight, are inaccurate and 
misleading. He would, if he could, work a general 
reformation; and as he cannot do this, he no doubt does 
what is the next best thing, and takes care that his own 
pupils at all events shall be precisionists. We hasten 
to admit that Dr. Lodge’s intentions are good; but 
unfortunately they are — the result of half 
knowledge, and they manifest that narrowness of mind 
which distinguishes but too often the “college man” 
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—to use Professor Unwin’s words—from the engineer. 
In point of fact, Dr. Lodge overlooks the circumstance 
that the technical phraseology of the engineer is a 
survival of the fittest; and that if it did not satisfy the 
demands of the profession it would be swept off the face 
of the earth. In truth, Dr. Lodge seems to hold that 
words must be used only in one sense, and that they fail 
unless —— by other words to convey proper ideas. 
Thus, Dr. ge stands aghast at such a sentence as “the 
boiler carried a pressure of 160 1b.” It should run, he 
holds, “the pressure of the steam within the boiler is 
160 Ib. on the square inch.” To speak of “a ton of coals” 
is improper ; we should say “a ton weight of coal,” and 
soon. Nor is this all. It is an offence to him that mea- 
surements should be made or quantities expressed in 
incongruous factors. To state a pressure in terms of 
inches is all wrong. We could extend the list of our 
shortcomings, but it is unnecessary. Professor Greenhill 
has pretty fairly covered the ground. There are two replies 
to Dr. Lodge’s arguments. ‘The first is that those who live 
in glass houses should not throw stones. The second is that 
units are tools, not masters, and that each profession, 
trade, or business uses the tools which long experience has 
proved to satisfy its wants. We shall show first how the 
proverb quoted above applies, and then proceed to con- 
sider the second point. 

It is above all things necessary that the precisionist 
should be invariably precise. He should practice what 
he preaches, and his definitions should always be 
accurate, complete, and neat. Furthermore, the members 
of the precisionist school must be in perfect harmony. 
Their utterances must be free from discord, or they will 
certainly be discredited. But it is very easy to show that, 
in these things, the school fails to maintain any approach 
to an adequate standard of perfection. Thus, for example, 
Dr. Lodge objects to measuring a pressure in terms of 
feet or inches or millimetres; but every day of his life he 
measures time in terms of distance. The hands of his 
watch have to move hour by hour over a determinate 
distance. If they move a little less than that distance, 
he may lose his train, or be late for dinner. We have 
absolutely no possible method of measuring time that 
does not depend on a length. We do not suppose fora 
moment that Dr. Lodge is careful to tell his coal merchant 
to send him ten tons weight of coal, or his wine merchant 
to send him five dozen bottles full of port wine. We fancy 
the words “ five dozen of port,” crude and incompatible as 
they are, answer every purpose. But Dr. Lodge may say 
very fairly, “These things only refer to domestic every-day 
matters; it is different when we get to dynamics.” Even 
if we test the school of precisionists on this basis, we shall 
find them wanting. There is, for example, no harmony 
in their definitions. Each man attaches a meaning of 
some kind to the words he uses, but this is not always 
accepted as correct by his brother precisionists, nor does it 
always convey a meaning which can be readily understood, 
or indeed understood at all. The word “mass,” for 
example, is used in very different ways in different text- 
books; the word “force,” again, has more than one 
definition, and is constantly employed in an extremely 
vague sense. Not one of all the correspondents who have 
dealt with the subject in our pages, including Dr. Lodge 
himself, has succeeded in giving an adequate, satisfactory 
and neat definition of the meaning of that “reaction” which 
is said to be equal and opposite to every force. The 
terminology of the precisionists is held by themselves 
to be so imperfect and inadequate, that they are compelled 
continually to coin new words. Newton never heard of 
barads or velos, but Newton was not a precisionist. Again, 
we have the word “attraction” used in the wildest and 
widest sense, and all the time the precisionist is entirely 
unable to prove that any such thing exists. Surely it is, 
above all, essential that the precisionist should not use 
words which convey a false impression. When Dr. Lodge 
says that a magnet attracts a keeper, he should be certain 
that the iron of the magnet really does pull the keeper 
toward it. That is the sense in which the word “attract” 
is used, commonly. That is the sense in which his pupils 
understand it. Yet Dr. Lodge holds that there is no such 
thing as pull in nature, that motion is always the result 
of push, and it is clear that a magnet cannot push a 
keeper to its poles. If the precisionist asserts that the 
word “attract” does not necessarily imply “ pull,” we are 
at one with him; but in doing so he at once concedes our 
point. He is using a word commonly employed in one 
sense in another and, so to speak, occult sense—a technical 
sense, in truth—and therefore doing just that for which 
he censures engineers. Furthermore, natural science 
is in no sense or way accurate in itself. It is a mix- 
ture of truth and error, of assumptions and certain- 
ties, of hypotheses and facts. No one, we suppose, 
who has given careful thought to the subject — 
believes that the pressure of a gas is due to the bombard- 
ment of the sides of the containing vessel by the 
molecules of the gas. Thestatement isa very convenient 
and ingenious working hypothesis. It satisfies most of 
the demands which can be made for an explanation of 
the cause of pressure, and is so far contenting and suffici- 
ent, but nothing more. Again, who supposes for a moment 
that Sir W. Thomson’s theory of ethereal gyroscopic 
vortices is anything more than a poetical solution of a 
tremendous difficulty? Our absolute ignorance of the 
constitution of the universe and of what is going on 
around us should teach us that no one school of men has 
a right to tell all the rest that their modes of thought and 
expression are inaccurate and misleading. 

urning now to the use of units as tools, we have no 
fault to find with Dr. Lodge for desiring to have strictly 
minute accuracy of definition and expression. We no 
more find fault with him for this than we do with him 
for using the C.G.S. system. For his particular purpose, 
the centimetre-gramme-second is a better tool than the 
foot-pound per minute. But it is not better for 
engineers. In thinking that it or the metrical system 
as a whole is better for English engineers than the foot 
and the inch and the pound, Dr. ie is completely mis- 
taken; and it is just because he is not an English 





engineer that he falls into error on this point. He fails 
to understand the words we use as we understand 
them. They do not convey to his mind the same ideas 
that they do to ours. To him they are, as he says, 
“gibberish.” If they did he would see how complete and 
satisfying _— are-—so complete and satisfying that we do 
not want to change them. When an engineer says that 
he has “26in. of vacuum,” he not only knows exactly 
what he means, but every other engineer to whom he 
can speak knows what he means. The dial of his vacuum 
auge is marked in inches, where there are no inches. 
But the precisionist has to translate the phrase first 
into centigrammes per square centimetre, and then 
he denounces it as a barbarism. What ought to be 
stated is not the amount of vacuum, but the pressure 
in the condenser measured over a zero line. The engi- 
neer can and does express himself thus when it is neces- 
sary, but itis not necessary in an engineroom. The systemof 
measuring a vacuum in inches—we beg pardon, we should 
say a “partial vacuum”—dates back to the time when 
there was no instrument available for the purpose other 
than a glass tube and a column of mercury, and to this 
very day there is no better standard for adjusting a 
pressure or a vacuum gauge than a column of mercury. 

The school represented by Dr. Lodge—he by no means 
stands alone or holds isolated opinions—fail to perceive 
that a language, to them in a sense misleading and incom- 
prehensible, is nevertheless all-suflicient. If a pattern- 
maker asserted that a fitter should use no tools save saws, 
planes, and axes, and called him a fool because he used 
cold chisels and files, it would be little more absurd than to 
denounce engineers as inaccurate in thought and expres- 
sion because they use units and a vernacular of their own. 
If Dr. Lodge would, when occasion serves, pay a visit early 
in the morning to Covent Garden Market, he would hear 
things called by names which he never heard before. If 
he goes to sea, he will hear men speak, in a sailing-ship 
at all events, in what is virtually a language of their own. 
The precisionist may well be offended when he hears what 
he has always known as a rope called a sheet, or what in 
mechanical text-books is known as a pulley called a block. 
It is not a whit more sensible to blame an engineer for 
speaking of pressure, without adding the words pounds or 
square inches, or for expressing a pressure in inches of 
mercury or feet of water, or for using the word ton or 
pound without qualifying it with the word weight, than 
it would be to blame a sailor for calling things by different 
names from those by which landsmen know them. 

Let it not for a moment be supposed that we deprecate 
minute accuracy in engineering matters. There are times 
when it is impossible to be too accurate. If a pin is 
intended to fit a hole, it ought to fit it as well as possible. 
Whitworth taught the world how to measure to one- 
millionth of an inch, and he was an engineer. The circle 
of a theodolite cannot be too accurate, and some of the 
survey work which has been done by engineers has never 
been exceeded or equalled in minute accuracy; but there 
is a time for all things, and to attempt to reorganise engi- 
neers, and compel them to give up modes of expression 
which are perfectly understood, and convey no false im- 
pression, is to tramme] and limit the powers of the mag- 
nificent English language. It would be entirely unneces- 
sary to say a syllable on the subject—because engineers 
are uninfluenced in their practice by the criticisms of 
those who do not understand them-—were it not that, as 
we have already pointed out in these pages, young men 
may receive their first lessons in engineering colleges, 
from which they come out speaking what is virtually an 
unknown tongue when they get into the shops, where 
they are an atfiliction to themselves, and make life a 
burden and weariness of the flesh to every one with 
whom they come in contact. 





DEARER PIG IRON, 


THERE are now some signs that are not easily mistaken that pig 
iron will advance in price, and that with some effect on most of the 
industries using it. It is not alone due to the decrease in the stocks 
of pigiron inthe hands of the makers, but there is also now the fur- 
ther factor of increasing cost of production. In the greatest of our 
crude-iron producing centres—that of the north-east of England 
—the stocks of pig iron have fallen very considerably, and 
though the rapidity of the decrease has been checked, yet it is 
probable that in the ensuing shipping season there will be a 
continuance of that decrease in stocks, though the production is 
considerably more than it was. The cost of the production is 
also increased by the enhanced value of the raw ironstone, the 
cost of the labour in smelting, and the higher prices of coal and 
coke. All round there have been increases in wages, owing to 
the operation of the sliding scales, and it is to be expected that 
that advance will continue for the next two or three ascertain- 
ments of average prices at least, so that the element of increased 
wages will for this year have greater power. Coal and coke, in 
part through higher cost of production and in part through 
greater scarcity, will be much dearer to the smelter for the next 
few months, by some of the higher price being put at 1s. 6d., 
and by some at 2s. 6d., additional on the low range of values a 
year ago. With more costly labour and higher-priced materials 
an advance in the price of iron seems certain, though it will only 
show itself irregularly in some of the centres of production. It 
is quite possible that there may be a more rapid advance in 
Cleveland, for instance, than in some other districts, because there 
is not only the certainty that stocks have fallen there whilst they 
have been stationary or increasing elsewhere; but the activity 
in shipbuilding on the Tyne aud Wear and at West Hartlepool, 
has so stimulated the local demand for pig iron for the forges 
and foundries, that the district has now little dependence on the 
export demand—or rather, it is not so fully dependent thereon 
as it was two years ago. On the other hand, there are districts 
which have scarcely felt any benefit from that great activity, and 
in these there is not such a reduction of stocks, so that 
there is an increase through “sympathetic movement of 
price,” and through increased cost of production chiefly. Still 
the advance in the price is seen, generally, and that in the face 
of a demand for crude iron for the United States which is 
abnormally low in comparison with what it wasa year or so ago. 
The usual result of an advance in the price such as we have 
described is an increased demand from the consumers of iron, 
and this seems now setting in, so that the fall in the stocks in 
the hands of the makers will show itself more strongly soon, 





But in time the price affects the consumption, though that time 
is not usually a short one, and the advance has to be marked and 
considerable. Cheap crude iron has with us developed an 
increased use, and so long as the present range of prices con- 
tinues, that development will progress, though not so rapidly 
as when a lower range of prices prevailed. The effect of the 
higher prices remains to be seen, and the future will bring it to 
light. 








LITERATURE, 


Dynamo-Electric Machinery, By Sitvanus P. Tuompsoy, D.Se., 
ed Third Edition, E, and F, N. Spon, London and New 
York. 

In 1882 the author delivered a series of Cantor lectures 
on dynamo-electric machinery at the Society of Arts, and 
these lectures formed the groundwork of the first edition 
of the book under notice, which appeared in 1887. It is 
well to bear this circumstance in mind, for it has affected 
the structural arrangement of the work, even down to the 
present third edition. When popular lectures are ex- 
panded and added to in order to produce a handbook in 
any particular branch of applied science, two results are 
almost inevitable—one, a certain diffuseness in the exposi- 
tion of general principles, due to the fact that the lectures 
were in the first place intended rather for a popular 
audience than for scholars; and the other a repetition of 
many passages during the further treatment of the sub- 
ject, brought about by the necessity of bringing up the 
demonstrations to the more rigorous scientific standard 
required by engineering students. Much of what is said 
in the early portions of the book in a popular manner, has 
to be repeated and rendered in scientific language in later 
chapers; and thus the book becomes necessarily more 
voluminous than it would have been had it been written 
independently of the previous lectures. The present 
edition contains no less than 600 large quarto pages of 
letterpress and illustrations, and an additional forty pages 
of appendices, surely a very formidable amount of matter 
for a book which does not aim at being a complete treatise 
on the theory and practice of dynamo-electric machinery, 
but merely a manual by which students may be initiated 
into the general principles and theory of this class of 
apparatus. 

The first six chapters deal with general principles only, 
and are intended to make the reader familiar with the 
experimental facts of electro-magnetic induction. We 
tind here, also, a lengthy exposition of the different 
methods of exciting field magnets and methods of regula- 
tion. The author cites here Dr. Tscubeck’s experimental 
investigation of a coil of a Gramme ring. The coil was 
placed upon a wooden ring, and vonbeel through small 
angles between magnet poles which did not in the least 
resemble any pole pieces which are practically used in 
actual dynamos. We are told a great deal about “ false in- 
duction,” and the author gives various curves representing 
the integrated potential throughout a complete revolution 
of the coil; but as all this refers to a Gramme ring, the 
core of which was made of wood, it has no practical value 
whatever. The author's own experiments—page 80—in 
which he investigated the value of Pacinotti projections, 
are also of doubtful practical value. He found that the 
Pacinotti ring gave over twice the E.M.F. of a Gramme 
ring by one method of testing it, and some 50 per cent. 
more E.M.F. by another method. This would, therefore, 
show a very marked advantage in favour of toothed 
armatures. But when we look to actual practice we find 
that the majority of dynamo makers are perverse enough 
not to avail themselves of this advantage, and steadily 
adhere to the smooth core. The explanation is simply 
this : The author’s experimental apparatus bore so little 
resemblance to an actual dynamo that the result obtained 
cannot in any way be taken as decisive when we come to 
deal with machines made on a larger scale, 


In Chapter VII. the author approaches what may be 
called the practical part of his subject. He divides 
the continuous current machines into three groups, 
the closed coil, open coil, and unipolar machines, and 
gives a large number of illustrations and descriptions 
of the most important modern dynamos. His descriptions 
of the Brush and Thomson-Houston are light machines 
are particularly good, but we miss the new Thomson- 
Houston incandescent lampdynamo. We should also have 
expected to find a little more information about drum 
armatures, and especially about the various modern ways 
of connecting the bars and of constructing the bars so as 
to avoid heating by Foucault currents. The somewhat 
complicated end-connection of the Crompton drum 
armature is very clearly illustrated and described at 
some length, but of the far simpler plan now adopted by 
Messrs. Siemens we find no mention. In some cases the 
types of machines shown are now almost obsolete, as, for 
instance, the Kapp slow speed, on page 160, which has 
long since been superseded by a machine with single 
inverted horseshoe magnet. Apart from such minor 
defects, however, this portion of the book will be found 
very useful. In Chapter XII. several of the modern 
alternate current machines are given, amongst which the 
Westinghouse and Mordey are the most interesting. 

The most important addition to the book is the chapter 
on the magnetic circuit, which appears for the first time 
in the present edition. Here we find all the formule for 
electro-magnets which have been proposed by different 
authors critically examined, and we would strongly recom- 
mend students carefully to read this chapter. There is, 
however, an error on page 316, where it is stated that the 
co-efficient 1440 in Kapp’s formula for the magnetic 
resistance of the interpolar space arises from the peculiar 
units employed. This is not the case. If the space were 
filled with air only, the co-efficient as determined by these 
units would be 1860; but as it is partly occupied 4 the 
copper winding on the armature, and as the permeability 
of copper is greater than 1, the co-efficient is smaller, the 
figures 1440 being merely an experimental result. In 
Chapter XV. the author gives his elementary theory of the 
dynamo, which has been made more concise, whilst the 
rigorous separation of graphic and algebraie methods 
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which was adopted in the former editions has been 
discontinued, and both are given together. These 
graphic methods are carefully worked out and ex- 
plained with much clearness, Of the algebraic methods 
we can only say that they may serve as good exercises, but 
will never help a student to design a dynamo, The 
author still clings to his diacritical point—pages 307 and 
402—which is a mere algebraic conception, and has no 
foundation in the natural phenomena connected with 
dynamo machines, The theory of alternate current 
machines is discussed in chapters XX{II. and XXIV, The 
author generally follows Joubert’s method, but has added 
an investigation on the coupling-up of such machines as 
first studied by Dr. Hopkinson. On page 461 we find the 
formule for the current given by an alternate current 
machine, but no example is given to show how the current 
can be determined for a machine of a certain design. 
Now that alternate-current machines are becoming very 
important in connection with central station electric 
lighting, it would have been well had the author further 
developed this branch of his subject. Transformers are 
dealt with at some length, and their theory is given 
according to two methods, one by Maxwell and the other 
by Hopkinson. 

“The chapters dealing with electro-motors, their theory, 
and methods of government, have not undergone any very 
great alterations. The question whether motors should 
be built on the same lines as dynamos is one which has 
been widely discussed, and yet not settled. There are 
some authorities who have laid down the rule that in a 
motor the armature should be the most powerful part, 
whilst in a dynamo this part should be the field magnet. 
According to this rule, the best dynamo would therefore 
not make the best motor. But there are other and 
equally trustworthy authorities who think that any good 
dynamo will make a good motor; in other words, that the 
rules for designing dynamos should be followed in the 
designing of motors. Professor Thompson seems to 
incline to the latter view, and we think with good reason. 
When dealing with the conditions of self-government of 
motors, the author gives a table in which the different 
arrangement for constant pressure and constant current 
working are contrasted. For the constant pressure motor 
the theory is given, but not for the constant current 
motor; and in omitting the latter the author has acted 
wisely, for this theory, as originally propounded, con- 
tained some errors, and the fact that no constant current 
motor relying for its regulation solely on the differential 
winding of the field magnets has ever succeeded, is sufli- 
cient proof that in this idea there is something radical] 
wrong and contrary to Nature. The book concludes with 
a short chapter on testing dynamos and motors, and with 
twelve appendices dealing with various matters connected 
with dynamos, such as self-induction, electric governing, 
the proper size of armature and field magnet winding, &c. 
Generally speaking, Professor Thompson’s book is a good 
one. It has the additional merit of being at present the 
only really scientific book devoted to dynamos, and 
cannot fail to prove useful to students; but for practical 
men it is useless, for by its aid alone no mechanical 
engineer will ever be able to design a good dynamo or 
motor, 


The Metallic Alloys: a Practical Guide for the Manufacture of 
all kinds of Alloys, Amalgams, and Solders used by Metal 
Workers; together with their Chemical and Physical Properties. 
With an Appendix on the Colouring of Alloys. Translated and 
edited, chiefly from the German of A. Krupp and Andreas 
Wilberger, with extensive additions, by W. T. Brannv. 
Philadelphia: H. Carey Baird and Co, London: Sampson 
Low, Marston, Searle and Co. 1889, 


WE have given the full title of this book, as, being some- 
thing like an alloy encyclopedia or dictionary, it would be 
impossible in the space available to review it. Opening 
with the physical and chemical relations of metals, and 
their special properties, the general properties of alloys and 
their preparation is next taken up. The alloys in detail 
are then dealt with separately. Commencing with those 
of copper, special attention is given to brass, its manu- 
facture and method of casting, red brass, white metal, 
imitation gold alloys, bronzes, gun and bell metal, and 
speculum metal, Under nickel alloys, a special chapter is 
devoted to the manufacture of German silver on a large 
scale, Various other alloys, such as those of aluminium 
and copper, Britannia metal, tin, lead; cadmium and 
bismut are then considered; and also those of 
silver and gold and platinum. Alloys of mercury and 
other metals, or amalgams, form an interesting chapter 
by themselves, The concluding portion of the book refers 
to various kinds of solder. An appendix is devoted to 
the colouring of alloys by numerous kinds of lacquer, 
applied in the usual ways and by immersion. The book 
has not only a good index, but shee a very full chapter of 
contents. 





Tron and Steel Founding. By Cuaupe Wye, practical iron 
and steel moulder, Second edition, revised and enlarged. 
Sunderland: Thomas Reed and Co, London: Simpkin, 
Marshall, and Co., Hamilton Adams and Co., and E. and 
F.N. Spon. 1888, 824 pp. 


In Tue Enciyeer of the 23rd September, 1881, a favour- 
able notice was given of the first edition of this book, 
although there were in that edition some shortcomings. 
A special feature is the workshop experience with which 
the book abounds. It is written by one who knows from 
actual working practice of moulding and casting, and not 
by one whose literary and metallurgical knowledge is sup- 
sg by a few conversations in the foundry. Mr. 

ylie constantly speaks like the foreman who is accus- 
tomed to tell the apprentice what to do and what 
not to do, what has happened in particular cases, 
and what has been done to avoid the failures that 
often attend foundry operations. On the other hand, 
he culls appreciatively from the writings of Bauerman, 
Bloxam, Greenwood, and others concerning metallurgical 
and cupola questions, but not appreciatively from Spret- 
8on’s book, The new edition has been entirely reset and 





important additions made, especially the new part dealing 
with steel casting. The difficulties which attend the 
production of good steel castings are perhaps greater 
than those attending the casting of any other metal com- 
monly used, and it is clear that the author has seen many 
failures resulting from insufficient temperature and 
liquidity, and_ from insufficient provision against 
“drawing.” The excrescences which he _ instructs 
the moulders to make, excepting the pegs which fill 
the prod holes, are no doubt means which generally 
succeed in removing most of the sponginess and the lines 
of fine blowholes Dione castings of any size, these holes 
going chiefly to these webs and fins. No doubt, however, 
more experience will show how to swell patterns where 
the draws mostly occur, and to vent the mould effectively 
without causing so much work for the trimmers. Steel 
founding is comparatively new work, and experience will 
do much, in the hands of careful foremen and workmen, to 
make the production of complex forms in this metal as 
certain as with cast iron. To this end, Mr. Wylie’s 
book will do much good by setting the thoughts of the 
these men to work. His book is one which is really useful 
to apprentices, workmen, and foremen and others. It is 
a pity that the engravings are not better and more cor- 
rectly drawn; and perhaps we may add, it is also a pity 
that although the book has been much improved, its price 
has been increased sufficiently to make many workers 
think twice before buying it. There are some quite un- 
important errors, such as speaking of Mr. Bauerman as 
Herr Bauerman, the Siemens steel process as the Martin- 
Siemens process; but the usefulness of the book for those 
whom it concerns is not affected by these. 


Lazxton’s Builders’ Price Book for 1889, containing above 72,000 
prices, originally compiled by Witt1am Laxton, Seventy- 
second edition. London: Kelly and Co, 1889. 

As this book is carefully kept up to date, there is little 

doubt that it will continue to hold the position it has so 

long held as the acknowledged standard, and as it contains 

a great deal of information which builders and architects 

require, besides prices, and as this is revised and partly 

excised and recruited every year, it deserves the success 
which a seventy-second edition indicates, 


Practical Notes on Pipe Founding. By James W. MACFARLANE. 
London: E. and F, N. Spon. 1888. 

In any general book on founding no one part of the art 
can be dealt with at great length and in full detail. Mr. 
Macfarlane’s book is on pipe founding only, and appears 
to be very thoroughly done. It commences with the pipe 
founding plant, of which it gives a large number of well 
mci lithographic engravings, accompanied by details, 
and in all cases with scales, and described with clearness 
and fulness. The necessary arrangements inside and out- 
side the foundry are next treated, followed by matters 
relating to management, including organisation and cost 
of production, cause and prevention of bad pipes, and 
concluding with a description of the general arrangement 
of a pipe foundry, with special reference to the Lochburn 
Ironworks, of which a plan is given as designed by the 
author. Plant and apparatus, such as cupolas, cranes and 
fans, are not dwelt npon, as they are used in all 
foundries. This exclusion enables the author to devote 
the whole of his plates and 148 pages of text to the 
speciality which is the title of the book. 
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THE Scrap METAL CompaNy.—Present prices are as follows :— 
Old copper, net cash, £66; old brass, £40; old gun-metal, £52, In 
consequence of the higher prices ruling for copper, inquiries for 
_— copper, gun-metal, &c., are increasing, and rates are very 
steady. 

LIVERPOOL ENGINEERING SocrETty.—The ninth annual meeting 
of the present session was held at the Royal Institution, Colquitt- 
street, on February 20th, Mr. H. H. West, M. Inst. C.E., vice- 
president, in the chair, when a paper was read by Mr. G. Farren, 
Assoc. M. Inst. C.E., upon ‘*The Construction of Small Harbours 


THE REPORT OF THE COMMITTEE ON NAVAL 
MANCEUVRES, 1888. 


A PARLIAMENTARY paper, entitled, “Extracts from 
the Report of the Committee on Naval Manceuvres, 
1888,” has been issued. It is by no means a satis- 
factory document, and naturally leaves a good deal to 
the imagination. We rise from its perusal with the 
conviction that if the statements which it contains are all 
true, there is scarcely a ship in the Navy which does 
not need alteration. It is perhaps fortunate that those 
who suggest changes are not unanimous as to the nature 
of the change. As an example of defects, we quote a few 
passages, taken at haphazard :— 

‘So far as could be judged, the Rodney, Benbow, and Colling- 
wood are good sea-boats, and their speed is not much affected 
when steaming against a moderate wind and sea. Their low 
freeboard renders them unsuitable as sea-going armour-clads for 
general service with the fleet, as their speed must be rapidly 
reduced when it is necessary to force them against a head sea or 
swell, On the only occasion on which the Collingwood experienced 
any considerable beam swell she is reported to have rolled 20 deg. 
each way; this does not make it appear as if the Admiral class 
will be very steady gun platforms in bad weather. They are said 
to be ‘handy’ at six knots and over. In the Benbow much 
difficulty was experienced in stowing the bower anchors. This is 
the case in all low freeboard vessels, more or less; but the evil 
appears to have been intensified in this instance by defective 
fittings, and by the fact of her being supplied with the old- 
fashioned iron-stocked anchors instead of improved ‘Martin’s.’ 
Serious complaints are made from these ships that the forecastles 
leak badly, and: that the mess deck is made uninhabitable whenever 
the sea breaks over the forecastle at all. It would seem that this 
defect might be remedied.” 


Concerning the Archer class, we find that six of these 
vessels were employed during the manceuvres. It is 
reported that they are all crank because of the excessive 
weight of their armament, and that the forecastle is not 
strong enough for the weights it has to bear. The 
Racoon is the only ship of her class which encountered 
heavy weather. On one occasion, when going ten or 
eleven knots against a moderate swell, a sea came on 
board which carried away everything movable on the 
forecastle, broke in the fore hatch, and bent the beams 
down 2in. The Committee hold that lighter guns should 
be mounted forward, and the anchors stowed further aft. 
Admiral Sir Arthur Hood comments on the report, and 
does not agree with the Committee. Thus, concerning 
the Benbow, Rodney, and Collingwood, he says :— 


‘The Committee are of opinion ‘ that the low freeboard of these 
vessels renders them unsuitable as sea-going armour-clads for 
general service with the fleet, as their speed must be rapidly 
reduced when it is necessary to force them against a head sea or 
swell.’ I cannot concur in this opinion, my view being that the 
objects of primary importance to be fulfilled in a first-class battle- 
sbip, are (1) that, on a given displacement, the combined powers of 
offence and defence shall be as great as can be given ; (2) that she 
shall be handy, and possess good speed in ordinary weather, com- 
bined with seaworthiness ; (3) that she shall have large coal-carry- 
ing capacity. I certainly do not consider that the ‘ Admiral’ class 
which, on account of their comparatively low freeboard forward, 
must have their speed reduced when steaming against a heavy 
head sea or swell, to a greater extent than is the case with a long 
high freeboard ; older armour-clads, as Minotaur, Northumber- 
land, Black Prince, are for this reason rendered unsuitable as sea-- 
going armour-clads for general service with a fleet. The power of 
being able to force a first-class battle-ship at full speed against a 
head sea is not, in my opinion, a point of the first importance, 
although, in the case of a fast cruiser, it certainly is. Admiral 
Tryon draws an unfavourable comparison between the speed of the 
new battle-ships and that of the long ships of the old type, when 
steaming against a head sea. I admit at once that vessels like the 
Minotaur class would maintain their speed and make better 
weather of it when being forced against a head sea than would 
the ‘ Admirals ;’ but this advantage, under these exceptional con- 
ditions, cannot for a moment be compared with the enormous 
increase in the power of offence and defence possessed by the 
‘ Admirals,’ 


To engineers, however, the most interesting portion of 
the report is that which deals with the engines and 
machinery. It is, however, in this respect meagre and 
disappointing. Next to nothing is said concerning the 
performance of engines and boilers ; we are led, however, 
to the conclusion that the results obtained at sea were 
not quite satisfactory. All the ships attained speeds 
much less than that with which they are credited, and 
this is explained in the following way :— 


“The proportion of untrained—second-class—stokers which were 
drafted to several of the ships appears to have been too large ; in 
point of physique they are reported as unequal to their work, and 
in many instances the experience of these men in stokehole, or any 
other work on board ship, was nil. The late captain of the Mersey 
in his letter dated 13th August, oye out the great want of 
trained stokers which was felt in that ship, and the consequent 
strain on the whole engine-room staff ; in all types of vessels this 
want seems to have been experienced. Asa means for affording 
opportunities for training newly-raised stokers, we recommend that 
at least one year should be served by them as supernumerary in a 
sea-going ship before they are considered fit to be drafted as part 





and the Silting they give rise to.” The author d by 
stating that twenty years ago he was called upon to design a 
harbour upon the north-western coast of Carnarvonshire for the 
use of a private company with which he is now intimately con- 
nected ; and as he considered this to be a typical case of the many 
points to be considered, and the difficulty to be overcome in 
designing such a structure, he took it as his text for the present 
paper. e then described very fully the physical position and 
conditions of the site of the proposed harbour, illustrating by 
numerous charts and diagrams the nature of the prevailing local 
winds, tides, and currents, The second portion of his paper con- 
sisted of a full description of the nature of the proposed pier and 
breakwater, and of the many difficulties he had to contend with in 
the construction of them, one violent storm destroying in an hour 
what had taken months to build, the wind and sea raging so fiercely 
that stones weighing many tons were tossed about like so many 
blocks of wood. He then gave the actual cost of construction of 
the different portions of the work. The third portion of his paper 
described fully the effects of the construction of the pier and the 
breakwater upon the shifting sands, mentioning and explaining the 
peculiar phenomenon of the off-shore winds causing the sand to 
accumulate in the harbour and the in-shore winds removing them. 
He then gave a description of the effect of a steamer grounding on 
the banks, showing from the accurate measurements and observa- 
tions which had been made on some of his own vessels, and the 
nature of the strains, the damage which had ensued. He then 
concluded with observations and recommendations as to the con- 
struction of similar harbours, and of the steamers which are 
many used for navigating such coasts. A long, interesting 

iscussion followed upon the various points raised in the paper, 
and, after the author had replied fully, a hearty vote of thanks 
was, by acclamation, accorded him by the meeting. 





p t to any vessel ; we further are of opinion that a com- 
mittee should be appointed to inquire into the sufficiency, or other- 
wise, of the complements allowed in the steam department of each 
class of ship, the proportion of second-class stokers which should be 
borne, and the amount of training which they should be required 
to undergo before they can usefully be borne as part complement 
in a fighting ship.” 


From this view Admiral Hood in part dissents. 
says :— 

“Tt is stated that the proportion of untrained (second-class) 
stokers, which were drafted to several of the ships, appears to have 
been too large; that in point of physique they are reported to be 
unequal to their work, and that in many instances their experience 
was nil. Asa matter of fact, a considerable increase had lately 
been made in the entry of second-class stokers, who, consequently, 
had not had sufficient experience in their duties, A very heavy 
strain was brought upon the Steam Reserves to supply the very 
large number of stokers required for the whole of the vessels 
employed in the mauceuvres, the result heing that several second- 
class stokers were necessarily sent in these ships who had not had 
sufficient experience in their duties; these men, during the 
manceuvres, had plenty of opportunity of learning their work in 
the stokeholes, and were, consequently much more efficient when 
they returned to the Reserves after the termination of the 
manceuvres. The physique of the second-class stokers lately en- 
tered is not thoroughly satisfactory, and steps are being taken to 
endeavour to obtain a better result. With regard to the sugges- 
tion of the Committee, ‘that a Committee should be appointed to 
inquire into the sufficiency, or otherwise, of the complements 
allowed in the steam department of each class of vessels, the pro- 
portion of second-class stokers, and the training they should 
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undergo before being sent to sea, as part complement in a fighting 
ship,’ this, in my opinion, is quite unnecessary. The complement 
of the steam department in each class of vessel is approved, or 
otherwise, by the Engineer-in-Chief at the Admiralty, who must 
be a most competent authority ; and any suggestion as to increase 
which he cnmnen to be necessary, is adop' As to training the 
second-class stokers, this I prefer to leave to the Captains of Steam 
Reserve, and a proportion of these men are now employed in the 
Indian troopships as supernumeraries, in addition to the comple- 
ment for training.” 

Concerning the breakdown of machinery very little is 
said. The Committee admit that there were failures, but 
they hold that only ten of these were important. They 
are given as follows :— 


PASSENGER ENGINE, GLASGOW AND SOUTH- 
WESTERN RAILWAY. 


We this week give a two-page engraving of the new bogie 
express passenger engines, designed by Mr. H. Smellie, loco- 
motive superintendent, and used by the Glasgow and South- 
Western Railway Company, for working it through London and 
other main-line trains between Glasgow and Carlisle, and built 
at the Company’s workshops, Kilmarnock. The distance from 
Glasgow to Carlisle is 1154 miles, and the time allowed 24 hours, 
less seven minutes for station duties at Kilmarnock and Dumfries, 
giving an average running speed of forty-nine miles per hour for 
the journey. The gradients between Glasgow and Kilmarnock 
are very heavy, one bank being for the first mile one in 








Opinion of the Commitee as to the cause of defect. 














Ship. Nature of defect. Time disabled. 
Rodney... Glands required repacking. 1) 2 brs, 20 min. 
(2) 2hrs, 30 min. 
Benbow . Air-compressing machinery for| - —- 
Whitehead torpedoes, ineffi-| 
cient and insufficient for it: 
work. 
Warspite  ... Crowns of furnaces ‘came down * _ _ 


Northampton Steam-steering gear continually 
: giving out, rendering ship un-| 





manageable. Steam capstan| 
invariably breaks down whilst 
weighing. 
Severn... ...| Cover of air pump defective, | 44 hrs., while at 
rendezvous, 
Mersey... ...| Leaky tube ends. Tubes leaky! A considerable 
| and ‘ salted.’ ltime. Boilers were 
disabled for vary- 
ing times from 
35 to 66 hrs, 
Serpent... Valves and steam pipes leaky. _- - 
Mohawk  ...| Boiler tubes choked and leaky. | Several days. 
Grasshopper | Exhaust pipe of main feed don-| 30 hours, 


key broken at flange, Kc. 
| 


j | 
Torpedo boats Fresh-water arrangements very — — 
generally .... unsatisfactory. | 





The ordinary Tuck’s packing had been fitted in this ship. The Com- 
mittee understand that it has since been approved to use metallic 


packing. 


It is understood that this is due to defective construction, and that 
the contractors by whom this hinery was supplied have not 
been recently invited to tender in re of unsatisfactory 
reports received respecting the working of their machines. 





This has been made the subject of a Court of Inquiry, with the result 
of which the Committee have not been made acquainted. 


These defects are both purely dockyard questions, which would 
require special investigation. 


No report of this circumstance has been received at the Admiralty. 
It does not appear to have been serious, 


Caused by the undue use of sea-water in boilers, combined with 
working for several hours at high pressure. 

The Committee are informed that double distillers have been ordered 
for this ship—and for Curlew—and that they are to be fitted at 
once. It is expected that this will remedy the defect. 


The machinery of this vessel—and of her sister ship Racoon—is still 
under trial, not having been taken over by the Admiralty from the 
contractors, 


The Committee are informed that this vessel is fitted with Weir's 
evaporators, which did not work efficiently, but primed, and sup- 
plied salt instead of fresh-water to the boilers. They are also 
entirely new fittings, and little or no previous experience as to 
working had been obtained. Since the manceuvres various modifi- 
cations have been made in these machines, which, according to 
information, has made them efficient both as regards the quantity 
and purity of the water produced. 


Due to excessive vibration. The Committee are informed that this 
vessel is to be strengthened by a system of ‘‘struts” and 
“brackets,” as in the case of Spider, which alteration, it is 
expected, will remedy this defect. 


It is understood all boats are fitted with double distillers. It is not 
considered desirable that they should carry more fresh-water, 
which would cause a reduction in their s . 

The Committee are informed that Yarrow has proposed to provide a 
simpler apparatus for boilers—a description of evaporator. 

Improved fittings are, they are told, being supplied to existing boats. 





The report is, on the whole, so terse that it is difficult 
to give an abstract within reasonable length, which will 
supply an adequate idea of its contents within the space at 
our dis We have supplied all that seems most 
likely to interest our readers. No doubt we shall in the 
course of a few months obtain from the official reports of 
the United States Naval Bureau much information which 
is withheld from our own officers. If this should 
be the case, we shall have something more to say, 
perhaps. As far as can be judged, the performance of 
our ships and their machinery was sufficiently good, 
probably a great deal better than that of any great 
fleet of fighting ships the property of other nations; 
but there is a vague sense of something lacking 
which is not pleasant, and it seems strange that not- 
withstanding the enormous variety in type admissible 
in the Navy, nothing has been produced which is perfect 
in one respect. Thus we have nothing superlatively fast, 
or steady, or safe from being sunk, or able to fight her 
guns to perfection. Compromise is no doubt an excellent 
thing, but it is possible, perhaps, to push it too far; and 
it seems as though it might be worth while to abandon 
some qualities wholly to secure the possession of others 
in perfection. Thus, for example, it might be worth 
while to arm ships of the Archer class with guns which 
they could really use at sea; and although something else 
would have to be sacrificed, it might be found better in 
the end to raise the turret guns of the Hero, which are 
now, we are told, so close to the deck that the ex- 
plosion from them is likely seriously to damage the upper- 
deck fittings in their line of fire. As it is now, all the 
fittings on the fore-deck leak badly, and the mess-deck is 
always afloat when steaming against a moderate sea. A 
trial of the strength of these fittings should be made 
by firing full charges right ahead. The great defect 
of the modern British Navy is that we have always 

..tried to combine too much in one ship. Our designers 
have behaved in effect like men who have to pack into 
one portmanteau what would fill three; they are re- 
luctant to leave out anything, and the result is that 
the whole is crushed and spoiled. A very large sum 
is to be spent on the Navy. Let us hope that instead of 
building half a dozen ships, in each of which half a dozen 
more or less incompatible qualifications are to be combined 
somehow, the plan will for once be tried of building half 
a dozen different ships in each of which will be found 
some superlatively good qualities. To aim at constructing 
a man-of-war which shall be “ everything at once” is to 
insure her being “nothing long.” It would be as wise 
to attempt to design a railway vehicle which should be 
competent to carry coal or pig iron one day, fish the next, 
and first-class passengers the third day. The naval 
architect, and the artillerist, and the sailor, and the 
engineer do even worse than this, for they attempt that 
which is analogous to carrying coal, pig iron, fish, and 
first-class passengers all at once in the same coach. 


a hundred, and for the other 34 miles one in sixty-seven to one 
in seventy. After leaving Kilmarnock, the heaviest bank is one 
in a hundred for about five miles. 

The engines have cylinders 18}in. diameter by 26in. stroke, 
and the mean diameter of the coupled wheels being 6ft. 8in., 


ae» = 108Ib. for each pound of 


the tractive force is 


| effective pressure per square inch on the pistons. The engines 
are thus very powerful, and the size of the wheels such as to 
| permit of a high rate of speed. The front of the engine is 
carried on a four-wheel bogie, having the bearing springs con- 
nected with an equalising lever which insures an equal distribu- 
tion of the weights, and side cushion slides are used, which 
check all tendency to roll. The lateral play of the bogie 
centre is controlled by a special arrangement of side 
springs, so that to whichever side it moves, the springs 
on both sides are compressed instead of the springs on 
either side being alternately compressed and released, as 
in the arrangements generally in use. By thus taking 
advantage of both springs, less rigid and more elastic 
springs meet the work, reducing the varying resistances, and 
lessening jerky movements of the sliding block. The centre 
rods in the springs are extended to the outside of the frames, 
to permit of the taking up of wear and tear in the running 
sheds with very little trouble. The pistons are of cast iron, 
with cast iron packing rings. The rods are of Siemens steel, 
with crossheads of mild forged steel and case-hardened pins. 
The slide bars are of Yorkshire iron, case-hardened, the blocks 
being cast iron, with white metal run into recesses in the working 
faces. All the motion parts are of the best Yorkshire iron, got 
up bright, and all working surfaces well case-hardened. The 
connecting and coupling rods are forged solid of Yorkshire iron, 
the connecting rods having straps with bolts at each end, and 
fitted with gun-metal bushes. The coupling rods have solid 
eyes, also fitted with gun-metal bushes, and the pins in the 
wheels for the coupling rods are case-hardened. The axles and 
tires are of Siemens steel, the tires being secured to the wheel 
centres by projecting lips. The crank axle webs are strengthened 
with wrought iron hoops shrunk on. The main frames, motion 
plate, buffer beams, and other plates are of mild steel, and 
spindle pattern buffers are fitted to both engine and 
tender. The boiler is made of Siemens steel, the plates 
being }in. thick, with the exception of front and back plates of 
the casing, which are ;4in. thick, and the smoke-box tube 
plate #in. thick. The barrel is telescopic, in three plates, the 
transverse joints are single rivetted, the longitudinal joints are 
butt jointed and double rivetted, and have outside and inside 
covering strips. The edges of all plates are planed, and all rivet 
holes are drilled. The manhole is placed over the centre of the 
driving axle, the cover being used to carry a pair of Ramsbottom 
type safety valves, loaded to 150 ]b. per square inch. The 
inside fire-box is of copper $in. thick, except where the tubes 
pass through, where it is jin. thick. The side, front, and 
back stays are of soft copper, lin. diameter, and the roof 
stays are lin. diameter, of Yorkshire iron, the staying being 
direct; the two rows next the tube plate are supported 
from a soft steel casting rivetted to the casing, bem cross 
stays are provided as shown on the drawing. This makes avery 
straightforward and most effective job, and there is no trouble 
in keeping the fire-box crown thoroughly clean. The regulator 





valve is of the plain gridiron type, with a small relief valve on 





the top, and is placed in the smoke-box, worked by a rod pass. 
ing through the boiler, with a double handle across the front of 
the fire-box at the foot-plate; steam is taken from an internal 
pipe, which is perforated along the top insidea small trough. The 
boiler is fed by two No. 8 automatic injectors, the delivery being 
at the centre of the boiler barrel, and in practice under ordinary 
working conditions one injector is found to be sufficient to kee 
up the boiler. The injector steam cocks, together with whistle 
steam, brake and gauge cocks, are gathered together on a stand 
pipe fixed at the front of the casing. The fire door is of cast iron 
hinged to open inside the box, so that in working it acts as a 
deflecting plate, and combined with the brick arch assists ip 
smoke consuming, also preventing the rush of cold air direct to 
the tubes when firing is taking place. It will be seen that the 
engines are fitted with the automatic vacuum brake, with cast 
iron brake blocks to the coupled wheels, and to all the wheels of 
the tender, Steam reversing gear is also provided, which is 
much preferred by the men to either the lever or screw, being 
quicker and easier, the bulk of this company’s engines being 
now fitted with the arrangement. 

For convenience of reference we append a table of the lead. 
ing dimensions of the engines and tenders we have been 
describing :— 

Leading Dimensions of Bogie Passenger Engine. 


Boiler— 
Length of barrel .. .. .. «. - 10ft. Sjin, 
Diameter outside smallest plate .. 4tt. 2in, 
Thickness of plates .. os ke Oft. fin, 
Ditto tube plate .. Oft. qin, 
Fire-box casing— 
Length, outside... .. .. .. .. . 5ft. 10in, 
Width outside at bottom =... .. .. 4ft. Oin. 
End plates in. thick, and side plates jin. thick 
Copper fire-box— 
ength inside at top .. Sft. Ojin, 
Ditto at bottom.. .. - Sit 2gin, 
Width abtop 2. 2s sc 0m cc oe ce ce oo OG Thin, 
OT ee aera 
Height from top of fire bars to crown plate at front 5ft. 6}in. 
Ditto at back o 00 eo co co ce OSSt, Cin, 


Thickness of plates :. .. .. .. s. ce ce ee Oft. Sin, 
Tube plate jin. thick at tube holes and }in. thick under. 


Distance between crown of fire-box and casing lft. Sin. 
De GE BHO INNS © ou. nn (00 40 00 20~ 28 174 sq. ft, 
Heating surtace of fire-box .. 106 sq. ft. 
Tubes— 
DR og 55 ka ks be ee ee we Ce ee ow REE 
Thickness 11 and 12 w.g. ae a ee -- 
Outside diameter .. .. Oft. 18in, 
one, ne ET ee 238 
Outside heating surface .. 1092 sq. ft. 
Smoke-box— 
Length outside 2ft. 9jin. 
Width do, poles. we) oe 4ft. ligin. 
Diameter of door .. .. .. 3ft. llin. 
Side plates ,,in. thick, front jin. thick 
Chimney — 
Height from rail a0 ae 13ft. Oin, 
Inside d.ameter at top .. lft. 5in, 
Ditto at bottom .. oe lft, din, 
Cylinders— 
Diameter «- lft. 6Jin, 
WENO .. vc oe 2ft. vin. 
Centretocentre.. .. .. «. «. 2ft. -_ 
Internal diameter of steam pipe .. Oft. 4jin, 
Centre of valvespindles.. .. .. Oft. 3jin, 
Length of ports... .. lft. din. 
Width of steam ports ‘ . Oft. ldin, 
Ditto exhaust port .. .. .. Oft. 3jin. 
Slide valves—phosphor bronze -- 
Travel in full gear .. .. .«. Oft. 4gin. 
BORE GRO 2. 06 00 a0 -. din, full 
Outside lap .. -. Oft. lin, 
vans 
Distance of plates apart .. -. Sft. 3jin. 
Thickness of pistes eee ee . Oft. lin. 
Diameter of wheels with tires 2jin. thick Sit. Thin. 
Centre to centre of axle bearings ee sft. fin, 
Length of bearings .. ie «es oft. vin. 
Diameter of ditto .. (ft. $4in, 
Ditto at wheel seats .. Oft. Tin. 
Dittoatcentre .. .. .. «. -. «+ + Oft. jin, 
Length centre to centre of bearing springs oft. (4. 
Number of platesin ditto .. .. .. -. - lt 
Camberunloaded .. .. Oft. 2sin, 
Connecting-rods— } : 
Length centre tocentre.. .. .. O6ft. Oin, 
Diameter of crank bearings .. . Oft, Sin, 
Ditto of small end bearings .. Oft. 3in, 
Coupling-rods— ’ 
ngth centre to centre .. Sft. 6in. 
Length of pins .. es .. Oft. 3gin, 
Diameter of pins as 60, sp . Oft. an. 
Wheels — : 
Diameter of coupled wheels with tires 2}in. thick 6ft. 9}in. 
From centre of driving to trailing .. .. .. .. 8ft. Gin. 
From centre of bogie pin to driving .. lvit. J4in. 
Crank axle— 
Centre to centre of bearin Sft. llin, 
Length of ER assia 06 Oft. Tin. 
Diameter of ditto Oft. 74in, 
Ditto atcentre .. Oft. Tin. 
Trailing axle— 
Centre to centre of bearings Sft. llin, 
Length of bearings .. .. .. . Oft Tin. 
Diameter of ditto Ott. Tin. 
Ditto at wheel seat .. Oft. Sin. 
Ditto at centre Cft. Tin 
Frame plates— 
Distance apart .. 4ft. lin. 
Thickness Oft. 1jin, 
Bearing springs— 
Length po to centre .. Sit. Ofin. 
Number of plates ° 14 
Camber unloaded Oft. 4}in, 


Weight in working order— 





Owe 3 
Bofing ee bb 15 
Trailing... 12 «17 

Total ihe: te 42 «5 
Tender, 

Tank— m 
Length inside 17ft. 2jin. 
Width ditto .. ja,e> be ae . 6ft. Thin. 

ree ae ee ee 2ft. & 3ft. din. 

Thickness of top and bottom plates .. .. Oft. Ofin. 

Ditto side and endditto.. .. .. .. Oft. Ojin. 

Capacity of tank .. .. 2500 gallons 
wh Ditto of coal space 4 tons 

eels — 

Diameter with tires 2}in. thick .. . Sft. 10}in, 

Distance centre tocentre .. .. 6ft. Oin. 

Axles— 

Centre to centre of bearings .. 6ft. 2}in. 
Length of bearings... .. .. Oft. ojin. 
Diameter of ditto Oft. din. 
Ditto at wheel seat .. Oft. 6}in. 
~_ oven atcentre .. .. oft. 6in. 
me plates— 
Distance apart 5ft Sin. 
Thickness Oft. Ojin. 

Bearing springs— 
rey centre to centre .. sft. O}in. 
Number of plates .. .. ; ll 
Camber unload oo. se Oft. 4}in. 
Weight in working order 80 tons. 


These engines reflect very great credit on Mr. Smellie. They 
are admirably adapted to the heavy work they have to perform. 
Their weight is not excessive, and they are easy on the road. 
In another impression we shall give further engravings of there 
fine engines, and their tenders, 
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PORTABLE 


WINDING AND PUMPING ENGINE. 


MESSRS. R. HORNSBY AND CO., GRANTHAM, ENGINEERS. 
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PORTABLE WINDING ENGINE. 





THE accompanying engraving illustrates a neat little winding 
engine which was exhibited by Messrs. Richard Hornsby and 
Sons, Grantham, at the Smithfield Club Show last December. 
The engraving is so clear that it explains itself. The principal 
dimensions are as follows:—Cylinder, 6#in. diameter, 9in. stroke ; 
fly-wheel, 3ft. 3in. diameter, 54in. wide; crank shaft, 2jin, 
diameter ; gearing, 2}in. pitch; winding drum band, 2ft. 6in. 
diameter; ditto, over flanges, 3ft. 8in. diameter: ditto, width, 
lft. vin, Frame and drum of wrought iron; the starting, revers- 
ing, and clutch lever handles and brake foot-lever are all 
arranged close together under the driver’s hand. The pump 
crank is arranged to give either a 2ft. 6in., 2ft., ora 1ft. 6in. stroke, 
and when necessary the drum can be unclutched to allow the 
pumping gear only to be worked, We understand that winding 
engines of this type enjoy much popularity in the Colonies, 
because they can be used for pumping while sinking operations 
are going on. 








BARCELONA EXHIBITION. —The highestaward—the only gold medal 
—has been conferred on Messrs. Merryweather and Sons, of Green- 
wich and Long-acre, London, by the fama a Council in respect 
of their double cylinder ‘‘Greenwich” steam fire engine. e 
same firm have also recently received the highest award—a diploma 
d’honneur—for a similar engine at the Brussels Exhibition. 
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The Encineet 


LORD BRASSEY ON OUR NAVAL SHIPBUILDING 
AND ADMINISTRATION, 


LORD Brassey read a paper on the subject of the types of ships 
which we have adopted and on the efficiency of our dockyard 
administration, on Friday last, February 22nd, at the United 
Service Institution. In reviewing foreign shipbuilding he 
observed that France has mainly adhered to a type which is 
much admired in our own navy, with high freeboard and con- 
tinuous belt of armour. Our own shi ave their guns better 
protected, and recently have established higher speed. Italy has 
thrown off belt protection, while in gun pmneen, speed, and coal 
endurance her ships are matchless. The Germans have copied, 
rather than started, new types. Russia is making heavily- 
armoured turret-ships. Our own Admiral class and belted cruisers 
have been most severely criticised. Sir Edward Reed would 
remove the Admirals from our list of battle-ships. Mr. White has 
declared that they would fight with the same risks as ships with 
narrow belts; and Admiral Hood also defended them, but gave 
more protection to the Nile and Trafalgar, at the cost of raising 
the tonnage from 10,600 tons to 12,000 tons, and the price from 
£729,000 to £854,000, without any increase in offensive power, 
and some loss of speed and coal endurance, as compared with the 
Admiral class, 

Mr. White has o out to the House of Commons Committee 
that the Admiral class has an armament of unrivalled power, the 
guns are high above the water, and both heavy guns and vital 
— are efficiently protected. He idered the Italian “of 
Sardegna, Umberto, and Sicilia battle-ships of the first rank, 











though without side armour, and depending on thick armour over 
the vital parts and armoured decks, 

Seven belted cruisers have cost usthreeand a-half millions to build. 
As to the position of their belt, Sir Anthony Hoskins, Admiral Hood, 
and Mr. White concurred in not attaching vital importance to the 

sition of the protective belt with regard to the sea level. Whether 

igher or lower in the water, the belt covers the vital parts. As to 
speed, the Orlando steamed 13°8 knots with one-third power, 16 
with two-thirds, and 17°141 knots with forced draught. The 
gunnery trials with this class have been satisfactory. Itisa serious 
fault, however, that a crew of 500 men is required for each ship. 
Our cruisers generally are overloaded with their armament. The 
French Cécile carries nothing heavier than a 5-ton gun. In the 
armament of the Pit Monte, recently purchased by Italy from 
Elswick, the heavy pivot guns are replaced by four 111-pounder 
quick-firing guns mounted on sponsons, two on the bow and two on 
the quarter. Our cruiser crews are also crowded and uncomfort- 
able. The Victoria and Sans Pareil, with enormous displacement, 
carry each two 110-ton guns in a single turret, and an auxiliary 
armament behind penetrable armour. The Minotaur has been 
refitted, but cannot be satisfactory if the old-fashioned engines are 
retained, the value of her type depending mainly on speed and coal 
endurance. The new cruisers, Blake and Blenheim, with 9000 tons 
displacement, have secured a decided superiority over the latest 
foreign cruisers, and may be regarded as a type of which we shall 
require more to protect our highway to Australia. Of recent con- 
structions the Pheasant class is least satisfactory. Gunboats have 
been greatly improved, but the question arises whether money 
is not better laid out on cruisers, or to have utilised our corvettes 
of the Gem class. 

Passing to future operations, the Jecturer said that we must 
insist on having our first-class ships of powers equal to those of 
the Nile and Trafalgar, but wee features might be adopted, 
such as lofty bows with central batteries. The cost of these vessels 
being about £800,000, their number is necessarily limited. 

No Navy has displayed more original genius than that of the 
United States, In 1870 the marine ram was advocated by admirals 
who had commanded during the Civil War, specially Admiral Gold- 
borough. Armour being necessarily limited, he urged that celerity 
in turning and ramming power should be kept in view, the vessel 
herself being the projectile, and for harbour defence guns might 
be dispensed with. 

The French armoured ram recommended by Admiral Gougeard was 
intended to have the torpedo as the principal weapon, with great 
speed and with steel deck protection, floatability being guaranteed 
by cells filled with buoyant material. Our Polyphemus represents 
this type, but might be made more solid and = costly. A pro- 
portion of rams would be of great value. 

As to cruisers, some protection is necessary from the shells of 
quick-firing guns. Our Leanders are models of symmetry and 
speed, while the Armstrong Pie Monte exhibits a remarkable com- 
bination of armament and speed on a displacement of 2500 tons. 
The Medea and Medusa are admirable swift cruisers of moderate 
dimensions, such as are essential for European waters. The swift 
sea-keeping torpedo gunboat is valuable for blockade and auxiliary 
work, and of these we need more. 

In conclusion, Lord Brassey said, supposing our expenditure on 
shipbuilding to be double that of France, which may be taken at 
three millions annually, and dividing the money equally between 
the armoured and unarmoured classes, we might carry out the 
following programme of construction :—One first-class battle-ship, 
three armoured rams, two Blenheims, three Medusas, and eight 
Sharpshooters. This gives a large excess of cruisers over France, 
but not a sufficient superiority in ironclads; but France has latterly 
given her chief attention to unarmoured vessels, and we must 
shape our policy to the circumstances of the time. Special 
attention might be given to any special class so far as seems 
desirable at any time. 

Passing to Dockyard expenditure, the lecturer said we have 
lately had a favourable opinion from an authoritative source on the 
comprehensive balance-sheet recently submitted for the first time 
to the Comptroller-General of the Exchequer, as well as with our 
store accounts. Mr. Elgar stated to the House of Commons Com- 
mittee that in his judgment contractors could build a merchant 
vessel more ana, but the dockyard had the advantage in 
building ships of war; and he expressed himself satisfied with the 
skill and diligence of dockyard workmen. We have improved in 
speed of building greatly. The Trafalgar will be ready, it is hoped, 
for the pennant next June—three and a-half years from the time 
when the keel was laid. In Italy the Duilio and Dandolo occupied 
seven and nine years respectively, and the Italia and Lepanto nine 
and a-half and over eleven and a-half years. In France the 
Neptune and Magenta will be complete in about ten years ; the 
Admiral Baudin and Formidable in about eleven years. 

The Marceau is to occupy about nine years, and the Hoche, 
building by contract and commenced in 1880, is now about finished. 
Of the armoured gunboats laid down in 1882, two will be finished 
this year and two not half finished. The torpedo cruiser Vautour, 
of 1280 tons, was commenced in 1882, and only completed in 1888. 
It is interesting tc compare the number of workmen in French and 
English dockyards, and the cost of work produced. In France, 
21,000 men earn on an average £40 each a year. In England, 
18,047 average £65 a yeareach. Yet the cost of building in the 
two countries is approximately equal. 

In comparing dockyard and private work, the former must be 
credited with services necessary for providing for emergencies. We 
have made great improvements in reform lately. The most serious 
waste has been in building and maintaining useless ships. For 
further retrenchment, radical reform is needed in the constitution 
of our foreign squadrons. On the East Indian station the Red Sea 
work should be handed over to the Indian Navy, Lascars being 
better suited to the climate than Englishmen. Numbers of ships 
elsewhere might be reduced, and the flag shown and Navy trained 
in flying squadrons. French writers are condemning the same 
system in France. A tabular analysis in last July shows on the 
different stations ten English and seven French cruisers of fourteen 
knots speed, and sixty-one English and twenty-five French cruisers 
of fourteen knots and under. 

In the discussion which followed, Admirals Colomb and Sir John 
Hay supported the views of Lord Brassey generally. Sir John 
Hay insisted that our thirty-four line-of-battle ships should be in- 
=— to sixty-nine—that is, the number of all other nations com- 

ined. 








PoLARITE.—We are requested to state that polarite, for taking 
lead out of peaty water, can be obtained only from the Water and 
Sewage Purification Company, Westminster-chambers, Victoria- 
street. 


COLLAPSE OF THE IMPERIAL Docks Bitt.—The Imperial Docks 
of London Bill, which promised to be one of the most important 
and the most stoutly contested measures of the session, is the first 
to break down. It was threatened with opposition from powerful 
bodies, such as the London and India Docks Joint Committee, the 
St. Katherine’s Docks and East and West India Docks Companies, 
the Great Eastern Railway Company, and the Thames Deep- Water 
Dock Company. Some of these alleged non-compliance with the 
standing orders by the promoters, the chief omission alleged bein, 
the non-deposit of the requisite sum of money within the specifie 
time; and rather than risk rejection by the examiners when they 
resumed their labours a few days ago, the promoters withdrew the 
Bill. The measure was one of wide scope, and the capital was to 
be £750,000. The leading proposals were to construct a main dock 
706 yards long and 353 yards wide, with one branch dock 650 yards 
long and 216 yards wide, and a ship-dock and two barge-docks, 
with entrance from the Thames, partly on the site of the Victoria 
Graving Docks and partly on other land at West Ham. 
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THE CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 


On Wednesday, the 20th inst., at a meeting of the Society, held 
at the Westminster Palace Hotel, the President—Mr. Middleton— 
in the chair, a paper was read by Mr. Jobn H. Turner, A.M.I.C.E., 
on ‘‘The Compression Members of Bridges.” He pointed out, 
that owing to the variation in workmanship the unit strength of 
the strut as a whole when built into the structure did not bear any 
simple relation to the unit strength of small sample pieces of the 
material, and therefore the necessity of testing complete struts as 
well as samples of the material. He produced diagrams which 
showed to what extent the experiments on struts of different 

ti corresponded to formule already published, and from 
these it appeared that the strength of similar structures may 
owing to faulty design as much as from 30 to 40 per cent., al- 
though this would be exceptional, the variation being more 
generally within 5 per cent. e sections dealt with in the paper 
include the Phceenix, the Keystone, and Lindsay, and other columns 
and struts wn used. 

The author considers that in apportioning the working stress to 
a compression member, the stereotyped four tons per square inch 
should be abandoned once for all, and that due regard should be 
paid to the various factors of destruction. These consist of the 
excenitricity of the line of thrust, the action of the atmosphere, of 
the dead load, and of the live load. 

To allow for the latter, he suggests the application of Hann- 
hardt’s formule, which are derived from Wéohler’s experiments on 
the action of varying stress, and show the relation between steady 
and variable stresses, to the results shown on the diagrams, and 
thus he arrives at the following values for the actual breaking 
stress ‘‘a” in terms of the breaking load, and the variation of 
minimum stress 
maximum stress 





stress - which equals 
For wrought iron— 


(1) When the stress is always of one kind, a= B L (606 + = 
2) When the stress is of two kinds . .a@=BL (606 + =" 
For Krupp's steel— 
os: + os: So 6 
(2) sabes a=BL (446+ =e) 
When the above formule are used, the factor of safety of 3 has 


been found enough for ties, but for struts allowance must be made 
for the effect of wind and blows. The author in making this 


+e -aSBL (46+ *) 


allowance prefers to use 03 to Mr. Schaler Smith’s 05 ¥ in 
-4 L length R . 

which — = - E 
ic .? Applying this to the above formule, he 


obtains as follows :— 
For wrought iron— 








606 + *301 m 
(1) Working load W.L. = BL ——_*- 
3+ 03 
283 m - 
606 + M 
(2) WL=BL f —F 
i] 3+ 03 D 
For Krupp’s steel— 
486 m 
“446 + M 
1)WL=BL cca 
3+ 03 D 
"1856 
(2) WL=BL 


56 m 
we? = 
L 
B+ OBE 


AMERICAN ENGINEERING NEWS. 
(From our Correspondent.) 

The bicycle railway.—The locomotive for the experimental line 
of bicycle railway is now being built at Portland, Me. The boiler 
is of steel, and will carry a working pressure of 180]b.; the 
cylinders drive a single driving wheel 8ft. in diameter; the steel 
tire is grooved. The railway has two rails, one above the other, 
and the engine and cars have small wheels on top, which are 
grooved out and keep the train in position. The cars will be two- 
storied and the ergine cab also, the driver being above and the 
fireman below. The railway will probably be tested this summer. 

Electric switching engines.—The Baltimore and Ohio Railroad has 
asked for proposals for electric switch (shunting) engines capable of 
hauling loaded cars up steep grades in the city of Baltimore, Md. 
The object is to obtain as nearly as possible a smokeless and 
noiseless engine. The engine must have at least 60,000 lb.—26°75 
tons—-on the drivers, and be as powerful as an ordinary switch 
engine with cylinders 17in. by 24in. 

-aving specifications.—The following particulars are taken from an 
ordinanceadopted at Terre Haute, Ind., providing for street improve- 
ment. The subgrade is to be well rolled with a steam roller giving 
a pressure of not less than 3001b. per inch; upon this will be a 
layer of 3in. broken stone rolled to a — of 5in., and thoroughly 








coated with hot paving cement com of tar distillate; the next 
layer will be composed of ljin. broken stone heated and mixed by 
machinery with tar distillate in the proportion of one gallon of tar 
to one cubic foot of stone; this will be rolled to a thickness of 1}in. 
The wearing surface will consist of a 2in. layer of paving cement 
com d of 25 per cent. of Trinidad asphalte and 75 per cent. 
of distillate mixture, with other materials as follows:—Clean sharp 
sand and l}in. stone in the proportion of two to one, to 21 cubic 
feet of this will be added 1 peck of dry hydraulic cement, 1 quart 
of flour of —— and 2 quarts of air-slacked lime. To this mix- 
ture will be added 320 Ib. of paving cement to compose the wearing 
surface. The material will be heated to 250 Fah., the paving cement 
in kettles, and the stone, &c., in revolving heaters. They will be 
well mixed by machinery and compacted, while hot and plastie, 
with tamping irons, hand and steam rollers. The surface will be 
finished with a dusting of dry hydraulic cement rolled in. Along 
the line of the street railway there will he a 6in. foundation of 
hydraulic cement concrete; on this will be 2in. of sand, and on 
this granite paving blocks about 10in. long, 33in. wide, and 64in. 
deep, with 3in. end joints and jin. side joints. The joints will be 
filled with sand, and the courses rammed with a 40 Ib. rammer; the 
surface will then be watered and again rammed. The curbstones 
will be about 4ft, long, 5in. thick, and 24in. deep; corner curbs, 
4ft. radius, 

Monitors.—The five double-turret monitors for the new navy are 
to be pushed to completion. The Puritan, 6000 tons displacement, 
is being finished at the Norfolk navy-yard, and is to have a speed 
of 15 knots. The Miantonomoh and Terror are at Brooklyn, 
N.Y., and are the nearest of the five to being completed. The 
Amphitrite has had a trial at Wilmington, Del., and the Monadnock 
is under way at the Mare Island navy-yard, California. 

_ Narrow gauge railways.—The comparatively few narrow gauge 
lines which still remain are gradually being changed to standard 
gauge, though not so rapidly as the systems with the southern 
gauge of 5ft. were changed a few years ago, The 4ft. 8hin. and 
4ft. 9in. are now the standard gauges, to which all others will 
gradually be converted. Small local and mountain lines, however, 
including those of 2ft, gauge, will probably be exceptions to this 





rule. The Western New York and Pennsylvania Railroad, which 
operates standard and narrow gauge lines, gives the following 
figures in a report :-—Average cost of engine service per 100 miles ; 
For repairs, standard gauge 3°42 dols., narrow gauge 2°44 dols.: 
fuel, 4°82 dols. and 2°81 dols.; stores, 36 cents and 32 cents; 
enginemen, firemen, wipers, Xc., 6°35 dols. and 5°56 dols.; total, 
14°95 dols. and 11°13 dols. - Miles run per 1 ton of coal, 27°8 miles 
on standard, and 47°1 on narrow gauge. Average mileage of 
passenger cars per engine mile, 32 on standard and 2°7 on narrow 

uge. Average mileage of loaded freight cars per engine mile, 
19°3 on standard and 2°5 on narrow gau 

Nicaragua Canal.—The Nicaragua Canal Bill passed the House 
on February 6th by a vote of 177 to 60, and the Bill goes to the 
President for signature. The opponents of the Bill had succeeded 
in getting ina lot of amendments intended to destroy its value, 
but these were struck out before passage. The Bill authorises the 
incorporation of the Maritime Canal Company, of Nicaragua. The 
complete sets of plans and working details, prepared from the 
surveys, a &c., made by the engineers, have now been pre- 
pared in New York, and a committee of engineers of high reputa- 
tion has been appointed by the company to examine into the plans, 
details, and working drawings. 

Traction engine.—A traction engine of peculiar design has been 
in use for about two years hauling lumber in Placer county, 
California. It has two inclined cylinders, near the top of the 
boiler at the middle of the barrel, and these drive the axle of a 
single leading wheel, which is connected by coupling rods with the 
wheels on each side of the fire-box. The cylinders are 19in. by 
40in., and the wheels are 78in. diameter, l4in. wide. The engine 
weighs thirty tons. The road is six and a-half miles long, and the 
engine makes two round trips per day, hauling about thirty-seven 
and a-half tons of timber on six cars. The grades are 215ft. to 
430ft. per mile, one grade of 215ft. being two miles long. The 
engine can climb this grade at four miles per hour, but three and 
a-half miles per hour is the ave’ speed. The engine makes 
fifteen revolutions per minute, and its direct action is said to be an 
improvement upon the ordinary geared engine. 

lectric crane.—An electric crane has been put in at the shops of 
Allis and Co., Milwaukee. It is a travelling crane of great size 
and power, the main girder runs on wheels on tracks near the roof, 
and a crab runs on this. Its lifting capacity is twenty-five 
tons. There are three electric motors; one moves it from end to 
end of the foundry, another moves the crab, and the third 
works the hoisting gear. 

Crop ends.—The question of the duty of the crop ends of 
Bessemer steel rails has been decided in the U.S. Supreme Court. 
A Customs collector assessed a duty of 45 per cent. under the 
tariff provision for steel not a or provided 
for, while the importer claimed them to be dutiable at 20 per cent. 
as ‘‘unwrought metal.” The lower Court supported the importer, 
on the ground that the ends were excess of material, and not being 
fit for use in their then present form, were dutiable as unwrought 
metal. The Supreme Court reversed the decision, and upheld the 
collector’s view of the case. 

A New York underground railroad.—The a ilway Company 
is now haying surveys made for its proposed lines in New York. 
The plan is to buy a ig of way through the blocks, rebuild 
along the whole line with fireproof buildings, for stores, offices, 
warehouses, &c., and run the railroad through the basements. 
The tracks will be laid on a concrete foundation about 12ft. below 
the street level, and will have very heavy rails. The trains will be 
operated and lighted by electricity. The cars will not have the 
» ual end platforms, but sliding doors in the sides. The framing 
will be of steel, with panels of ‘‘fer-flax,” as proposed for one of 
the Broadway underground schemes some years ago, and now 
suggested for the Oxford-street line in London. 

Grain elevator.—The Canadian Pacific has a new grain elevator 
at Fort William, on Lake Superior, with a capacity of 1,400,000 
bushels. There are fourteen elevating legs, each capable of 
elevating 7000 bushels per hour, and these are provided with self- 
cleaning boots, All these legs are driven by friction clutches 
attached to the two lines of shafting, which run the whole length 
of the building. These lines of shafting are driven by a single 
rubber belt, seven-ply, 56in. wide and t. long. This elevating 
machinery, with the steam shovels, can unload the grain from a 
train of sixteen large box cars and stow it away in the bins in 
twenty minutes. 

Track saws.—Portable rail saws for cutting rails on the track are 
being introduced as an improvement on the barbarous hammer- 
and-chisel method, and are already in extensive use, a 
at yards where it is often gowns ! to cut rails to odd lengths to 
fit a new track or crossing. The ‘‘ Higley” is a circular saw driven 
by a small horizontal wheel, with pins which engage in holes near 
the periphery of the saw, which is about 12in. diameter. The 
machine is worked by cranks, PY by one man. It makesa 
fine smooth cut, and will take off a piece lin thick. Its weight is 
only 85 lb. One saw will make 500 cuts, In the ‘ Smith ” machine, 
the saw moves to and fro, being worked by two men; it takes 
twelve to fifteen minutes to cut a 70]b. rail. The saws do not 
stand very well, but new ones can be fitted in a few minutes and 
at small cost. The weight of the whole machine is about 175 1b. 
Quite a number of them are in use. One of the ‘‘ Higley” machines 
is to be exhibited at the Paris Exposition. 

Cast-steel guns.—The open-hearth cast-steel gun was tested on 
February 7th, with favourable results, although, in view of the 
failure of the Bessemer steel gun, many doubts were expressed as 
to its strength. The gun is 195in. long, 6in. bore, and weighs 
13,125 lb. e first shot was with 361lb. of powder and a 100-lb. 
conical shell, which was followed by the specified ten shots with 
4841b. of powder and similar projectiles. The gun had stood a 
pressure of 39,0001b. per square inch., but the company claims 
that it can make metal to stand 77,000lb. The gun having stood 
the regulation test, the Government will purchase it for 3300 dols. 

Traffic on the elevated railways of New York.—-The average daily 
traffic is 400,000 to 500,000 passengers, but on the week of the 
street railway strike in February the figures were as follows :— 
Monday, the day before the strike, 561,000; Tuesday, 620,000; 
ping 631,000; Thursday, 647,000; Friday, 617,000; Satur- 
day, 687,000; Sunday, 481,000; total, 4,244,000. 








AUSTRALIAN ENGINEERING NOTES. 
(From a correspondent. ) 

THE abnormally heavy freights that have been charged during 
the past few months have caused a considerable rise to be made in 
materia], both from England and America. a ing to both 
Melbourne and wo! continues to be very brisk, still freights 
keep increasing. ithin the last six months, London to Sydney 
rates have increased 18s. per ton. 

The actual facts in connection with the Atlas Works and the 
New South Wales locomotives, briefly mentioned in my last, are 
as follows :—It a that, according to the terms by which the 
company is formed, each individual director is required to sign for 
every contract entered into by them, and this has not been the 
case with respect to the Government locomotives, one of the 
directors not having signed, consequently the contract may be 
rendered invalid. This has placed the matter in abeyance. 
Another reason for the stoppage is caused in consequence of the 
non-arrival of materials for boilers and tenders, which are being 
— by the Government. 

r. Thow, locomotive engineer for the South Australian Govern- 
ment, has been invited by Sir Henry Parkes to visit New South 
Le - the purpose of inspecting the new railway workshops at 

veleig! 

The Royal Commission recently appointed to inquire into the 
all attempt of bribery and other c inst the members 
of Parliament over the question of leasing the tramways, stil] con- 
tinue their sittings, and have already examinedseveral members 
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composed of the various syndicates, It is expected that the 
inquiries will terminate in the course of a few days. 

The Queensland Government have announced that they will pay 
the cost of borings for water, when successful, and intend leasing 
the artesian wells, and devote the rent money for further boring 
operations, 

The total rainfall for the past year in Sydney has been-—accord- 
ing to the Government Astronomer—23‘0l4in, The average for 
thirty years, from January Ist to December 31st, being 48-96lin, 
It will therefore be seen that last year’s rainfall has been less than 
half the average ; as it was, the amount would have been much 
less had it not been for a severe storm averaging about din, 
towards the close of the year. 

The Sandhurst and Kaglehawk Electric Tramway Company, 
Limited, Victoria, has accepted the tender of Messrs. Bladen and 
Ibison for the construction of the line from the Sandhurst railway 
station to Eaglehawk, 

The dam at the Prospect Reservoir, which supplies the town of 
Sydney with water, has lately caused anxiety on account of exces- 
sive subsidences which are assumed to be altogether in excess to 
what would be produced by natural subsidence with proper mate- 
rialand workmanship. ‘To arrive at an unbiassed and scientitic 
result the Minister of Works, Mr. Sutherland, invited reports from 
Messrs. Mestayer and Gordon, engineers of repute from Melbourne 
and Adelaide. An analysis of their lengthy report reveals the 
cause of the subsid rincipally in the inferior character of some 
of the material. Mr. Mestayer estimates the necessary repairs 
required at £5707, while in Mr. Gordon’s report the expense of 
tae and necessary alterations he estimates at a total cost of 
£57,600. 











LAUNCHES AND TRIAL TRIPS. 


On Saturday last the patent hopper dredger Otter, after adjusting 
com s, lett for Port Natal, where it will be employed in con- 
nection with the extensive harbour improvements. ‘The Otter was 
launched a short time ago by Messrs. William Simons and Co., 
Renfrew, and in the water presents rather an unusual though smart 
appearance, with its funnel and bridge placed well forward at the 
bow. This arra t is y owing to the bucket-ladder 
opening being at the stern instead of the bow, as is generally the 
case. It is propelled by two pairs of compound surface-condensin 
engines and twin screws ; two rudders are provided, and controlle 
from the bridge forward by patent steam steering gear. The 
dredging and steaming trials recently took place on the Clyde; 
the former trial at the entrance to the new Cessnock Dock, where 
all the dredging machinery underwent a thorough and exhaustive 
trial, and with most satisfactory results. After being worked by 
each pair of engines separately, it was then worked by both pairs 
one pair, however, is perfectly able to do the dredging. Having 
loaded its hoppers with fully 500 tons of débris, the dredger pro- 
ceeded down the river, and the steaming trial was ie, with and 
against the tide; and, when loaded, fully a knot over the contract 
speed was, we are informed, obtained. 


On the 27th there was floated from the large building dock 
at the Birkenhead Ironworks the twin screw mail and passenger 
steamer Columbia, a magnificent vessel of great size and power, 
which has been built by Messrs, Laird Brothers to the order of the 
Hamburg American Steam Packet Company, for the Atlantic ser- 
vice between Hamburg and New York, and may confidently be 
expected to take her place in the front rank of the fleet now 
carrying on the service between Europe and America, The 
vessel is constructed entirely of steel, of scantlings to mee! the 
requirements of the Bureau Veritas for their highest grade of 
classification, and in her design the great object aimed at has been 
to combine with the highest geek ond most superb passenger 
accommodation a practically unsinkable hull, to which end several 
novel features have been introduced in her construction. There is 
a double bottom for the whole length of the vessel, constructed on 
the cellular principle and available for water ballast, and built with 
a watertight central division. The frames and plating in the 
bows are of increased strength to resist ice; the upper, main, 
lower, and orlop decks are steel plated from end to end. 
There are eleven transverse watertight bulkheads extending to the 
upper deck, with no doors or other openings below the main deck. 
There is a central bulkhead between the engines, so that each set 
of engines and each of the three groups of boilers, with its coal 
supply, is ina separate watertight compartment. The vessel has 
a length between perpendiculars of 463ft., the beam is 56ft., and 
the depth in hold 36ft., with a gross tonnage of about 7000 tons, 
and a load displacement of about 10,000 tons on 24ft. draught. 
An important factor, as regards safety in case of accident to 
machinery or propellers, is found in the two separate sets of 
engines, each with its own propeller; if one of these should be dis- 
abled, the other would propel the vessel in perfect safety at about 
three-fourths of her maximum speed. The engines are on the 
triple expansion principle, having cylinders 4lin., 60in., and 10lin. 
in diameter, with a stroke of 5ft. 6in., supplied with steam from 
nine cylindrical boilers at 150 1b. pressure, and designed to develope 
12,500-horse power. The boilers are of steel, and placed in three 
distinct groups with three funnels; the shafts, and many other 
parts of the machinery, are of steel. The p ger acct tion, 
which is for about 400 first-class, 120 second-class, and 580 steerage 
passengers, will be unsu by any steamer afloat. The 
fittings and decorations of the dining saloon, music-room, 
ladies’ room, and other apartments can be more adequately 
described when they are more nearly approaching com- 
pletion, but it may be said that they are being carried 
out by Messrs. Bembie, of Mayence, at a cost and on a scale of 
magnificence rarely met with even in these days of lavish expendi- 
ture on decorative work, On the promenade deck there will be a 
ladies’ room and music room, each of large dimensions, entrance 
hall and stairway to upper and main decks, first-class smoke-room 
and bar, thirteen first-class state rooms, captain’s and officers’ rooms, 
second-class smoke-room, ladies’ room and entrance to second-class 
accommodation, Two dining saloons for the first-class passengers, 
sitting accommodation for 200 persons. On the upper deck ina 
deckhouse amidships is the grand hall about 67ft. by 35ft., capable 
of seating about 150 persons, and on the main deck another saloon 
for about 50 passengers, a total of 200 first-class, First-class state- 
rooms, ladies’ retiring room, cabins and mess rooms for officers, 
barbers’ shops, pantry, galley, &c., are distributed on upper and 
main decks, Onthe lower deck are berths for steerage passengers, 
seamen’s and firemen’s quarters, store rooms, &c. The vessel will 
be rigged with three pole masts carrying fore-and-aft sail only, 
and as before stated will have three funnels. She has a slightly 
raked stem and an elliptic stern. A very complete electric installa- 
tion will be provided, lighting the vessel throughout and comprising 
no less than 625 lights, and as a precaution against accident 
_— sets of dynamos will fitted, either of which 
will be capable of running the total number of lights. Every 
detail conducive to the comfort and safety of the passengers has 
received the most careful consideration, and the ship will be 
replete with all the most modern appliances to this end. She will 
carry ten large steel lifeboats, hung in the most approved manner 
and fitted with patent detaching gear ; and in case of fire a most 
complete service for its extinction, both by water and by steam, 
throughout the whole ship, will afford the fullest safeguard, The 
Columbia was christened by Mrs. John Laird in the presence of a 
number of visitors, among whom were Mr, John Meyer, of Ham- 
burg, one of the directors of the Hamburg-American Company 
Mr. Otto Schlick, of Hamburg, Mr. L, F. Bahr, German Consul, 
Live 1, Mr. E. Meyer, Vice-Consul, Mr. E. Ritschard, super- 
intending engineer, Mr. A. Wimmel, engineer inspector, Mr. 
Edward Ellis, Bureau Veritas, &c. On leaving the building dock 
the Columbia was towed to the West Float and placed under the 
90-ton crane which closely adjoins Messrs. Laird’s new boilerworks 
where the Columbia’s boilers are in readiness for lifting on board. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE attendance on ’Change this—Thursday—afternoon in Birming- 
ham was large and influential, and was sufficient of itself to indi- 
cate a good trade ia Inquiries were, however, more numerous 
than actua! business, Pig iron showed the most activity as regards 
the real amount of sales made. Consumers of pigs are buying to 
protect themselves. They observe the continued advances in 
Glasgow and Middlesbrough accompanied also by increased prices 
for Midland pigs, and they are moved to purchase in advance of 
early necessities, lest they should be caught napping and the 
market rise rapidly against them and leave them with nothing 
bought. It wasin the raw iron department, therefore, that most 
briskness was to-day noticed. 

As regards manufactured iron there is a somewhat lessened 
activity in the operations of buyers. Sheets illustrate this con- 
dition of things most, but bars also share it to some little extent. 
The demand which is reaching the galvanisers from the export 
markets is not so godd as latterly, and this accounts for the falling 
off in sheets. It is the Australian demand that exhibits the least 
life at the moment. Probably, however, now that the drought has 
broken up in Victoria, demand will improve. The result is seen 
this week in a rather less volume of business at certain of the sheet 
mills, and a few of them have been put to a stand. 

Much importance this week attaches to the declaration of the 
accountants to the Iron Trade Arbitration Board. Although the 
standard for marked bars during December last ranged from £7 to 
£7 10s., and the commonest kinds of sheets were quoted £6 15s. 
for singles, and £7 5s. to £7 10s. for doubles, yot the average price 
realised for all kinds of manufactured iron during that period has 
been ascertained by the sworn accountants to have been only 
£5 13s, 6°65d. 

It was pointed out in course of the consideration of the subject 
by the Wages’ Board this week, that common bar iron formed the 
bulk in South Staffordshire trade, and that the average published 
rates of that had been about £5 10s. to £5 15s. There were 
hundreds and thousands of tons of strip, it was stated, yet remain- 
ing to be delivered to the tube makers at £5 per ton, whilst some 
firms were delivering old contracts at as low as £4 15s. 

Touching the effect which the announcement of this low selling 
average will have upon trade, it should be pointed out that no 
doubt, toa large extent, it can be explained by the fact that the 
prices taken into account when the ks were examined were 
those accepted in the autumn for contracts which are now happily 
mostly worked off. 

Notwithstanding the easier demand, sheet prices are steadil 
maintained at £7 to £7 2s. 6d, singles, £7 1bs. to £7 12s. 6d. 
doubles, and £8 10s, trebles. Galvanised sheets are £12 10s. for 
24 g. in bundles, delivered London, and £12 7s, 6d. Liverpool. 
Sheets of 26 g. are £14, London, and £13 17s, 6d. Liverpool. The 
spelter market has again commenced to advance —a fact of much 
importance to galvanised sheets. Bucket-making sheets are 
stiffer, if anything, this week, in consequence of the action of the 
; giana Association, who have increased prices ls, per 

ozen. 

Plate prices are sustained at £7 for common boiler ; £7 10s. to 
£8 for second sorts ; and £9 to £10 for best. The demand for 
boiler plates is quiet, but railway wagon building plates are in 
great call. Some makers assert that they have twelve months’ 
work on hand, and that considerable orders are stil] reaching them, 
which they have to refuse. 

Bar orders are not improving, and the mills are rather indif- 
ferently employed. For Earl Dudley's iron, £8 2s. 6d. remains the 
quotation, while other best bars are £7 to £7 10s., second sorts 
£6 10s., and common £5 10s, per ton. Hoops are steady, but 
nothing more, at £6 5s., while gas strip is fairly active at £5 15s. 
for new orders, though plenty of iron has yet to be rolled at less 
money. 

Prices of pig iron to-day — Thursday — were very firm, 
accompanied by good demand. Lincolns were 45s. to 46s. at 
stations or 45s. 9d. to 46s. 9d. delivered. There is a larger demand 
for these pigs in Lancashire and Yorkshire than here, and supplies 
obtainable down here are somewhat small. Derbyshires are 44s, 
to 45s. delivered to works, and Northamptons 43s. 6d. to 44s. per 
ton. Staffordshire pigs are 45s. to 47s. 6d. for part mines and 
35s. to 36s, for cinder sorts. Earl Granville’s pigs are 45s. 

Hematites are in a good position on this market, at 56s. for 
forge sorts, 57s. 6d. for foundry, and 45s. for second forge 
qualities, 

Coal is very active, alike for house and manufacturing sorts, and 
prices are very cheap. Common forge coal is 6s. to 6s. 9d.; 
superior, 7s, to &8s,; mill and common furnace coal, 7s. to 8s. 6d. ; 
and best furnace, 8s, to 9s. House coal is 8s, for common shallow, 
8s. 6d. to 9s. for superior shallow, 9s. for common deep, and 10s. 
to 10s. 6d. for best. Slack is 2s. 6d. to 3s, and on to 3s, 3d. for 
fine and 3s. 6d. to 4s, for good engine slack, with 4s. 6d. to 5s. as 
the figure for best rough. 

The Birmingham Chamber of Commerce intend to move, at the 
forthcoming meeting of the Associated Chambers, a resolution to 
the effect that it is the duty of the Associated Chambers, by means 
of a deputation to the Ch llor of the Exchequer, to urge her 
Majesty’s Government to approach France, Germany, and the 
United States, with a view to a conference being held for the dis- 
cussion of the desirability of the establishment, by international 
agreement, of a free coinage of silver, at a ratio of 154 to 1. 

The Compressed Air Company, Birmingham, is rapidly com- 
pleting the installation of the service of mains by which it pro- 
poses to supply compressed air to users in different portions of the 
town. Four miles of mains, ranging from 24in. to 7in. in diameter, 
have already been put down, and the other three miles included in 
the scheme will not be laid down for some time yet. It is hoped 
that the company may be able to commence operations by the 
beginning of April. In one case an intending consumer proposes 
to apply the compressed air to the driving of an 80-horse power 
engine for a rolling mill, and generally its application seems likely 
to be largely applied to the driving of motors of considerable 
power. The company has very mee f surmounted the difficulty 
as toa proper meter. The supply will be per cubic foot, with a 
pressure of 45 lb. per square inch, and it has been found difficult 
to obtain an appliance that would neither throttle the supply nor 
pass air without registering it. Mr. Howard Lane, however, has 
designed an instrument which it is hoped will efficiently do the 
work, and which has received the conditional approval of the Cor- 
poration authorities. 

The Midland Counties Federation of Miners have decided to 
communicate with similar bodies in the coalfields of Warwickshire, 
Derbyshire, Lancashire, and Nottinghamshire, with a view to 
holding a conference on the wages question. 

It speaks well for current uae in the metal trades that 
Muntz's Metal Company has resolved to recommend the payment 
of a dividend of 74 per cent. for the half year ending 31st December 
last, making 10 per cent. for the year. 

An advance in wages ranging from 10 to 15 per cent. has been 
granted during this week to operatives in the spike nail trade at 
Old Hill district,to take effect at once. The men claimed 25 per 
cent., but after discussion accepted the figure named. 

_ In the metalliferous branches of Birmingham, the United States 

is almost the only exception to the rule of improvement among 

foreign markets; but even with the States business is tolerably 
active in branches which are likely to be affected by the increased 
tariff with which trade is threatened after midsummer. Canadian 
business improves but slowly, and there is not yet the expansion of 
demand which was confidently predicted this spring in the markets 
of Northern Europe, _ Trade with France is somewhat unsettled, if 
not restricted, by political uncertainties; and the commercial out- 
look in Spain is not very bright, owing to the financial embarrass- 








ments of the Government. On the other hand, the principal 
markets of South America, and especially the River Plate, Brazil, 
and Chili, continue to improve; and with India and the Cape also 
we are doing a good growing business. 

The state of the nut and bolt trade, and also of the coal trade, 
is satisfactorily indicated by the position of the Smethwick Patent 
Nut and Bolt Works. On Woduniey afternoon, after payment of 
5 per cent. on preference shares and 10 per cent. on the ordinary, 
a nce of £15,000 was carried over to next year’s account. 

A dividend at the rate of 6 per cent. per annum on the preference 
shares, and 10 per cent. on the ordinary shares, has been declared 
by the Birmingham Railway Carriage and Wagon Company. 

Machinery for use at the local gun-making establishments is in 
great demand from the Birmingham enginéers just now. It is 
stated that some of the mechanism now employed in the industry 
will turn out a gun at half the cost of hand labour, and produce a 
better finished weapon. The prospect of a great restriction of 
demand from the United States when the new tariff comes into 
force is largely augmenting the American demand for guns at 
present, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The strong upward tendency in the market, the 
probability of which I have indicated in previous ‘‘ Notes,” con- 
tinues, and during the past week has been especially noticeable, 
Both merchants and consumers have recently shown an anxiety to 
cover themselves as far forward as possible, and there has been a 
considerable weight of buying going on. Buyers have found that 
holding back has had no appreciable effect upon the steady up- 
ward movement of the market, and to place out orders they have 
had to follow the advancing prices, As I have — pointed 
out, there is a combination of circumstances, all tending towards 
increased cost of production, which of itself is sufficient to force 
up prices, and with no falling off in the large requirements for 
actual consumption—of which there is no present indication— 
the higher prices would seem to be inevitable. In all the leading 
brands of pig iron which find a market in this district, makers are 
mostly so heavily sold that they are in a position to take up a very 
independent stand, and there is certainly no inducement to enter- 
tain business oe at what they may consider remunerative rates. 
The activity which has prevailed for some time past throughout 
the finished iron trade caused the pressure of demand to be felt 
first upon forge qualities of pig iron, some brands of which have 
been scarce for a month or so back, but the general revival of 
activity amongst engineers has also made itself felt in an increased 
demand for foundry descriptions, and these are now meeting with 
almost as active a demand as the lower descriptions. Hematite 
qualities, although not in specially brisk demand for this market, 
are so much in request for the leading steel-making centres that 

rices are hardening quite as much as in common pig iron. 
inished iron makers in this district scarcely report the exceptional 
activity which characterises the manufactured iron industry of 
other centres, and although firm in their prices, local makers 
— to be very cautious in attempting any further advance. 
here was a very animated iron market at Manchester on Tues- 
day, with sellers of pig iron in most cases holding out for a substan- 
tial advance upon the prices quoted last week. In the interval 
since the previous Tuesday’s market, buying has been going on 
freely in nearly all descriptions of pig iron, and the full rates then 
quoted have been obtainable without difficulty. Lancashire makers 
have booked fairly large orders on the basis of their full list rates 
of 42s, to 43s., less 2}, for forge and foundry delivered equal to 
Manchester; they are — firm at these figures as their minimum, 
and on Tuesday reported business still coming forward freely. In 
district brands the business done has been chiefly in Lincolnshire, 
in which considerable sales have been made at about 41s. 6d. to 
42s., less 24, for forge and foundry delivered here, and makers are 
now holding for fully 6d. to 1s. per ton above these figures. Some 
very fair transactions have also taken place in Derbyshire, but of 
this iron there is so little really offering, and the prices quoted by 
the leading makers are so prohibitive, that business of any weight 
is scarcely possible. One or two of the cheaper brands could be 
got at about 44s. 6d., less 24, for good foundry delivered here, but 
46s., less 24, is quoted by the leading makers. A tolerably large 
business has been doing in outside brands, and the principal Scotch 
makers have all advanced their rates from 6d. to ls. per ton, a 
similar upward move having also taken place in Middlesbrough, 
ordinary foundry qualities not being now quoted under 44s. 4d. net 
cash, delivered equal to Manchester, with special brands quoted at 
6d. to 1s. per ton above this figure. Warrants have not maintained 
the full advance which took place during the week, but this has in 
no way affected makers’ quotations, which are very firm at the full 
rates, 

Hematites, although, as already indicated, only in limited 
demand here, continue firm in price, good foundry qualities aver- 
aging 55s. 6d., less 2}, delivered here, with one or two makers, who 
are very fully sold, asking 57s. 6d., less 2}. 

Moderate inquiries for steel boiler-plates have been coming 
forward, but makers are so fully sold for some time ahead that 
they are not in a position to entertain orders for anything like 
prompt specifications, and quotations for both Scotch and local 
qualities average £8 10s., although for no specified delivery orders 
might still be placed at £8 7s. 6d. delivered to local consumers, 

fairly steady demand is coming forward for all descriptions of 
manufactured iron, and forges are kept fully occupied with work 
in hand. There is no formal advance in prices, but makers are very 
firm, and the tendency is in an upward direction. Delivered in 
the Manchester district, local bars ave: £5 12s. 6d.; hoops, 
£5 17s. 6d.; and sheets, £7 7s. 6d. to £7 10s.; with Staffordshire 
qualities generally quoted at 2s. 6d. per ton higher, 

General activity continues to be reported throughout all branches 
of the engineering trades. There is perhaps some falling-off in 
the stationary engine and millwright industries in the Bolton 
district, where for some time past the leading firms have been so 
pressed with orders that night shifts have been necessary to get 
out the work; but they are still very busy. Locomotive builders, 
boilermakers, tool makers, and machinists all continue well supplied 
with orders, and better = are being got on all new work now 
coming forward. The shipbuilding trade is also extremely brisk, 
and on the Mersey the men have succeeded in obtaining a further 
advance in wages, which, up to the present, amounts to an advance 
of 4s. 6d. per week that has been secured within the last nine 
months ; and they are to receive a further advance of 1s, per week 
on the Ist of July. 

No branches of industry in this district are more seriously 
affected by the proposed revision of rates for which the railway 
companies are seeking authority from the Board of Trade, than 
the iron and coal trades, The interests of the coal trade in this 
matter are being very efficiently looked after by the Coalowners’ 
Association, but the iron trade of this district possesses no 
similar organisation which can deal with such matters, The only 
definite steps which have so far been taken to protect the 
threatened interests of the various branches of the engineering and 
the iron trades are that Mr. Charles Galloway, of Messrs, W. and J. 
Galloway and Sons, and that Mr. W. J. Crossley, of Messas. 
Crossley Bros,, have been respectively invited to represent the 
heavy and the lighter branches of machinery, and Mr. William 
Raby, of Messrs, Raby, Fell, and Co., the interests of a section of 
theiron trade, on a committee of traders presided over by Sir J. J. 
Harwood. Considering the prominence of the various branches 
of the iron trade in the industries of this district, and the vital 
importance of the proposed revision of rates, this would seem to 
be a very inadequate means of representing the interests of the 
trade, and it is to be hoped that those whose business is being so 
seriously threatened are not being lulled into a false sense of 
security by the assurance of the railway companies that they do 
not contemplate disturbing existing rates. This is already being 





done to a very serious extent, one company having doubled some 
of their rates, and there is no doubt that the action of the railway 
companies in the future, should they obtain authority from the 
Board of Trade for their proposed revision of rates, would be 

ided solely by the position in which they might be placed. 

here there is a keen competition for traffic, it is not improbable 
that existing rates would not be interfered with, but wherever 
there is practically a monopoly there can be little doubt that the 
higher rates would sooner or later be put into operation. 

An interesting paper on “The Loom; its History, Use, and Con- 
struction,” was ead We Mr. C. P. Brooks, M.S.A., to the members 
of the Manchester Association of Engineers, at their meeting on 
Saturday evening last. Mr. Brooks, in the course of his remarks, 
said that the loom occupied a highly important place amongst 
machinery employed in the industries of England, as his hearers 
would realise when he stated that in 1885 there were 773,704 looms 
working in the United Kingdom, 560,995 of which were engaged in 
the cotton trade, whilst this year 450,000, or nearly three-fourths 
of the cotton looms in the kingdom, were working within a thirty 
miles radius from Manchester; or, increasing the radius to fifty 
miles, there were 600,000 looms within the extended distance. One 
point in which the loom had been improved during the past fifty 
years was that of production, He read that in 1830 looms were 
running at 120 picks per minute. Now, an average width of loom 
was run at 200 picks per minute ; whilst in 1823 a steam loom 
weaver attended to two looms, the weaver of to-day minded four, 
This increase, however, did not appear phenomenal when the great 
strides attained in other industries were considered, and there was 
still room for great improvement. It was notable that the inven- 
tion of the power loom and many subsequent improvements and 
attachments were attributable to others than those in the 
trade; and a minister, a calico printer, and a cutler 
and type founder had each left their impress on the weay- 
ing branch of the cotton trade; whilst Arkwright the barber, and 
Crompton and Hargreaves, the weavers, were important inventors 
in the spinning branch. In his opinion the points which required 
attention in loom making, with a view to _ perfection, were 
increased speed and greater simplicity. Additional speed was diffi- 
cult to attain as at B eersg constructed ; the loom worked worse, 
caused more spoiled cloth, and even in some cases gave less pro- 
duction if speeded, so that the loom must be improved in its work- 
ing parts in order to give less vibration and manipulate the threads 
more tenderly. This would have, in some degree, to be attained 
by plani the joints of the framework, hardening the working 

ka ant dios by other means which would suggest themselves. 
With respect to the point of simplification, the loom could not now 
be coed ty any means an intricate construction, except in the 
looms for fancy weaving ; but the workpeople who overlooked and 
repaired the looms were not generally marvels of intellectuality, 
and consequently the simpler the loom the better. The fancy 
branch of cotton weaving seemed to be developing, and there yas | 
ke had no doubt, a field opening out in which cheap, simple, an 
effective machinery for fabricating the ornamental cotton cloths 
would have great success. 

I have received a report prepared by Mr. S. Woods, president of 
the Lancashire Miners’ Federation, who, with the secretary, Mr. 
T. Ashton, was deputed by the association to visit the Hyde 
Colliery, where the recent disastrous explosion occurred, and also 
to attend the subsequent inquiry. In this report Mr. Woods, who 
may be taken to represent the opinions of the miners on the sub- 
ject, questions the conclusions arrived at by the mining inspectors, 
and asks, if the loss of life was mainly owing to ignited coal-dust, 
as these gentlemen assert, how is it that so few of the bodies out 
of twenty-three were burned, and that the testimony of the doctor 
showed that all the lives were lost by suffocation, and not by 
burning? It was well known that in this, as in other cases, even 
in the absence of dust, the force of the ignited gas, and the subse- 
quent deadly after-damp, was quite sufficient to destroy three 
times the number of men who were killed ; and although he did 
not for a moment desire to underrate the dangerous character of 
coal-dust as an auxiliary or an intensifier, to regard it as a primary 
cause of death was quite another matter. After referring to the 
verdict, which, he thinks, was the only possible one under the cir- 
cumstances, Mr. Woods concludes his report by stating that the 
explosion, after others of quite recent date, very strongly and 
solemnly enforces the great truth that mining legislation is still 
very defective, and the lesson taught by this last sad event is so 
clear that all with eyes may see it. Both employers and workmen, 
he believes, have much yet to learn in this great a 
intricate science, of adopting known safeguards to ward off known 
and apparent dangers. Much had been done of recent years in 
this direction, but much still remained to be done, and this last 
sad and unfortunate explosion should surely stimulate them to 
leave no force of their organisation untried until mining dangers 
were reduced to the lowest possible minimum. 

In the coal trade there is still only a moderate demand for house 
fire qualities, but other descriptions, for furnace use and general 
trade requirements, meet with a ready sale, and there is a continued. 
scarcity of engine classes of fuel, with a decided upward tendenc 
in prices. Best coals at the pit mouth average 10s. per ton, seconds 
8s. to 8s, 6d., common house fire coals 6s. 6d. to 6s. 9d., steam and 
forge coal 6s. 3d. to 6s. 6d., burgy 5s. up to 5s. 6d., best slack 4s, 
to 4s, 6d., and common sorts about 3s. 6d. per ton. There is a fair 
shipping demand, but —— are rather more plentiful, and it is 
exceptional where more t about 8s, —— ton is being got for 
ordinary qualities of steam coal delivered at the high level, Liver- 
pool, or the Garston Docks, 

Barrow.—There is a very steady tone in the hematite pig iron 
trade, and the improvement in the demand has sent prices up fully 
9d. per ton. Mixed numbers of Bessemer iron are quoted at 
46s. 9d. per ton, the highest price reached for over two years; and 
No. 3 forge and foundry iron is at 46s. 3d. Warrants have also 
improved in price. They are quoted now at 46s, 3d. per ton at a 
month, and the market still shows considerable buoyancy. The 
business doing, however, is not large, as makers are so well sold 
forward and the general all-round firmness which is shown is indi- 
cative of a much more active state of things in spring. At present 
several furnaces are out of blast, as the output of those engaged in 
the manufacture of pig iron has been found sufficient to meet the 
requirements of the market; but it is certain, if the existing 
— are maintained, there will be an increase in the make, 

usiness for forward deliveries is of the most pressing character, 
and there is a more hopeful condition of things for the trade 
generally. The difficulty at the Askam Ironworks with the men 
as to the refusal of the masters to discharge a non-union man at 
the dictation of the union is not settled, and in all probability it 
will be some weeks before it is, as the union seems to be working 
with the view of keeping the men out, and the masters are deter- 
mined, as they put it, that they will manage their own business in 
their own way. Similar difficulties are pending at the Millom 
Ironworks, but efforts are being made to get non-union men. 
Masters generally complain throughout the district that they are 
working now on contracts entered into some time ago, when prices 
were lower, and that it is unfair and unreasonable on the part of 
the men to want to take immediate advantage of the rise in the 
market before they have begun to feel the benefits of the improve- 
ment. In the steel trade there is a very active state of things, and the 
demand all round is very fully sustained. Makers, however, are 
so fully sold forward that they are not at present quoting, and 
therefore, although the d d is good, next to no business is 
being done. This, however, will tend to a better state of things in 
the early future. In the meantime, however, the rail mills, the 
plate and angle mills, and merchant mills, are all busy, and there 
isa large and full output in all departments. Shipbuilders and 
engineers are more and more busi q employed every week, and 
additional hands are being engaged daily. No new orders are 
reported, but some important ones are expected. Iron ore is 
brisk, and several important developments are being made in both 
Cumberland and Furness; coal and coke steady. Shipping fairly 
employed, 
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‘THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A Town’s meeting has been called by the Mayor of Sheffield to 
consider the scheme of the Sheffield Canal, which is not being 
taken up quite so warmly as its promoters could wish. The action 
of the four leading railway companies affecting this district in 
raising the coal rate to Hull, and the probability of the Hull and 
Barnsley line ceasing to exist as an independent company, has 
quickened the subject in influential quarters, where it will not be 
permitted to drop. It is doubtful, however, if the enterprise will 

the di which —_ consider essential to prevent 
the displacement of the heavy trades by transferring them to the 
coast. One enthusiastic manufacturer has the opinion that Shef- 
field having steel, iron, and coal, skilled labour to ae extent, 
and mechanical appliances equal to anything in the world, might 
become an arsenal—provided the waterway were made large enough 
to admit of war ships being built. That is a very large proviso, 
and the Sheffield Canal scheme is far from aiming at anything so 
ambitious. 

A second all-steel armour plate, ordered by the Government from 
Messrs. Vickers, Sons, and Co., immediately after the successful 
trial of their first plate, was shot at under the usual conditions on 
board the Nettle, at Portsmouth, last Friday. The second plate 
was made rather harder, to see to what extent the hardness would 
enable it to resist shot more effectually. Five shots were fired, 
three Holtzer and two Palliser. The Palliser shot were broken up, 
and the Holtzer were driven back inst the bulkhead. The 
depth of penetration was considerably less than in the first plate, 
whilst the cracks were not more serious. This trial, which is 

ed as even more successful than the first, came too late to be 
mentioned to the shareholders at their annual meeting last week. 
Mr. T. E. Vickers, the chairman, then stated he had every reason 
to believe the negotiations now proceeding with the Government 
would result ina large business in armour-plates, for which, in 
that case, new plant would have to be erected, it being expected 
that the existing machinery would be fully occupied with the 
present business. Mr. Vickers referred to the new departure in 
Sheffield industry, the production of finished guns, which he anti- 
cipated will become a most important department. The com- 
pany is now making twenty-one guns for the British Government. 

Messrs. James Oakes and Co. have blown in another furnace at 
the Alfreton Ironworks. At Sheepbridge, Staveley, and other 
large iron establishments, there is abundance of work, with every 
prospect of increased activity as the season goes on. Values are 
slowly, but steadily, rising, and all descriptions of share as 
touching coal, iron, and steel are considerably higher than when I 
wrote last week. At the Midland Iron Company’s meeting last 
Friday, the chairman—Mr. D. Davy—spoke hopefully of the 
future. The increase in the selling price over the year had only 
been 11d. per ton, but there were indications of more money being 
obtained. Had it not been for an accident to a forge engine, 
necessitating a month’s stoppage, the output would have increased 
over 2000 tons, and the dividend, instead of being 5 per cent., 
would have been 74 per cent. 

Messrs. Benjamin Nicholson and Sons, of the Shoreham Steel, 
File, and Tool Works, Bramall-lane, Sheffield, have obtained a gold 
medal—first-class award—for their exhibits at Melbourne. 

The heavy trades, with the exception of armour plates, are very 
well employed, marine and railway material being mainly in 
request. It is expected that important orders for armour plates 
must soon be placed, and in this expectation the shares in our two 
great armour-making establishments have had a sharp rise this 
week, with a tendency to still higher figures. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue demand for Cleveland pig iron continues to be exceedingly 
active, and prices are advancing almost daily. Buyers evince great 
eagerness to purchase. There seems to be little probability that 
values will recede in the immediate future, more especially in view 
of the certainty that shipments will soon increase largely. The 
market held at Middlesbrough on Tuesday last was well attended, 
and there was more excitement than bas been observable for long. 
For March delivery, consumers were willing to pay 35s. 9d. per ton 
for No. 3 g.m.b., but sellers held out for 36s., = that figure was 
eventually given. At last week’s market 35s. was the highest 
recorded price. Enquiries are numerous for both prompt and 
deferred delivery. usiness has been done, over the second 
quarter, at 36s. 6d. to 37s. per ton. Forge iron has also advanced 
35s. per ton, being now the price quoted for prompt delivery. 

Speculation in warrants is fairly active, but prices have not risen 
quite so fast as in the case of me doe iron, On Tuesday last some 
transactions took place at 35s. 10d. per ton, which represents an 
advance of 6d. since the previous week, and of about 2s. 6d. since 
the beginning of the year. 

Messrs. Connal and Co.’s Middlesbrough stock has decreased for 
the first time during the last four weeks. The quantity held on 
Monday last was 248,461 tons, or 932 tons less than a week 
previously. 

The shipments of pig iron from Middlesbrough are proceeding at 
a moderate pace, only 50,697 tons having been sent away between 
the Ist and 25th insts., against 57,264 tons in the corresponding 
portion of January. , 

A brisk business is proceeding in manufactured iron, and values 
are tending upwards. The price of common bars has been advanced 
2s. 6d. per ton, £5 7s. 6d. being now asked. Some markets are too 
full to book at all. Ship plates are still offered at £5 10s., angles 
at £5 2s. 6d. per ton, but it is scarcely likely those figures will hold 
good much longer, in face of the upward tendency of coal, pig iron 
and labour. The minimum price for steel rails, heavy sections, is 
now £4 5s. per ton, and £4 7s. 6d. is asked for light or exceptional 
kinds. For steel ship plates £6 15s., and for steel angles £6 5s, is 
still quoted. 

The Ayrton Rolling Mills, Middlesbrough, formerly belonging 
to Messrs. Jones Brothers and Co., are about to be restarted by a 
new company, of which Mr. R. Dorman, of Stockton, is to be 
managing director. The Ayrton mills comprise a forge, containing 
about thirty-two puddling furnaces and a train of forge-rolls; a 
plate-mill, with two high roughing and three high finishing and 
blooming rolls in the same train; two sheet mills, and a cut-nail 
factory. The total capacity in plates and sheets is about 450 tons 

r week, and in nails about thirty tons per week. Mr. R. 

rman is a brother of Mr. A. J. Dorman, of the Britannia 
Iron and Steel Works, Middlesbrough. It is intended to make 
a commencement as soon as the works can be put into order 
and a supply of materials and workmen obtained. is may prove 
to be somewhat difficult in the present brisk condition of trade. 
Consumers of sheet iron are greatly pleased at the prospect of 
being able to obtain an increased supply of this speciality, which 
has been in much request of late. 

A very little thing sometimes causes a very great amount of 
excitement. Nevertheless, few non-technical persons would be 
able to understand a number of gentlemen getting excited over 
such a subject as well-decked steamers. Such, however, is the 
fact. On the 25th ult. a large and influentia! body of shipowners 
assembled at West Hartlepool to present Mr. Yeoman of that town 
and Mrs. Yeoman with a piece of silver plate, a purse containing 
500 guineas, and a diamond ring. The inscription upon the plate, 
which explains the circumstances, runs as follows, viz.:—‘‘ Pre- 
sented to Francis Yeoman, Esq., of West Hartlepool, by the ship- 
owners of the United Kingdom, in recognition of the t services 
rendered by him to that re especially the valuable statistical 
evidence prepared and given by him before the Royal Commission 

on Loss of Life at Sea, and in the adjustment of the load-line of 
well-decked steamships. Dated, 25th February, 1889.” Mr. W. 
Gray, who acted as ehairman, and made the presentation, said, 
‘* When Mr. Yeoman accepted the position of secretary to the ship- 


owners, the shipping was being very much vilified. They knew very 
well how aecben had done to remove the stigma that was cast upon 
the community, and they could not have hada better champion 
than he. He turned the figures of the Board of Trade, which only 
gave one view of the question, inside out. He had trip) Mr. 
Chamberlain by the heels, and he had proved that the well-decked 
steamer, which once did not stand very high in the estimation of 
those who knew nothing about it, was the safest type of vessel 
afloat ; and he bad further shown that whereas vessels used to go 
to sea with a 3ft. side, they could now go with a 2ft. side in perfect 
safety. He was glad to see the happy accomplishment of all Mr. 
Yeoman’s efforts, and the recognition that day of his services to 
the shipping community of the United Kingdom.” Mr. Yeoman 
replied in suitable terms. A large proportion of the steamers 
built and owned at West Hartlepool are ‘‘ well-deckers.” Hence 
the importance attached there to having “‘ tripped up Mr. Chamber- 
lain by the heels.” 

The fourth meeting of the Cleveland Institution of Engineers for 
the current session was held in the hall of the Cleveland Literary 
and Philosophical Institute, Middlesbrough, on the evening of the 
25th inst. r. C. Wood, president, occupied the chair, and com- 
menced the proceedings by moving a vote of condolence to the 
widow and family of the late Mr. T. James, who had been for 
many years a prominent member. This being carried unanimously, 
an interesting per was read by Mr. R. J. Worth, of Stockton, on 
“The Wasteful Use of Steam, and the Possibilities of Economising 


the same.” An animated discussion ensued, which, however, 
there was not time to conclude. It will be resumed at the next 
meeting. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THE Glasgow pig iron market has been very strong during the 
greater part of this week, and there has been a further advance in 
prices. Warrants have tluctuated a good deal in the course of the 
numerous transactions that have taken place, but the psp d has, 
on the whole, been upward. The oe ae were not very large, 
but the current inquiries are good, and in some cases special brands 
are scarce, and cannot be supplied except in the order that the 
contracts are received, and direct from the furnaces. The storing 
of iron has ceased, and a small quantity has again been withdrawn 
from Connal’s Glasgow stores. One furnace has been put out at 
Gartsherrie, and there are now eighty in operation against eighty- 
six at this time last year. 

There has been a further material increase in the prices of 
makers’ iron. Gartsherrie, f.o.b, at Glasgow, per ton, No. 1, is 
quoted at 50s. 6d.; No. 3, 48s. 6d.; Coltness, 53s. 6d. and 50s. ; 
Langloan, 52s. 6d. and 48s. 6d.; Summerlee, 52s. and 48s. 6d.; 
Calder, 52s. 6d. and 47s. 6d.; Carnbroe, 45s. and 43s.; Clyde, 
47s. and 45s.; Monkland, 44s. and 42s. 6d.; Govan, at Broomielaw, 
5ls. and 42s, 3d.; Shotts, at Leith, 51s. and 48s.; Carron, at 
Grangemouth, 51s, 6d. and 47s.; Glengarnock, at Ardrossan, 
48s, 6d. and 43s.; Eglinton, 43s, 3d, and 42s, 3d.; Dalmellington, 
44s, 3d. and 43s. 3d. 

The strike in the Barrow district has had a strengthening effect 
on the hematite market, and prices of hematite have also been 
advancing. Spanish ore delivered in the Clyde is also higher in 
consequence of the rise in freights, which are now close upon 8s. a 
toi 


n. 

The malleable iron and steel trades are still very busy. In the 
case of the former, a fair amount of fresh work is offering, but 
new contracts for steel are less numerous and important. There 
is so much work in hand, however, that makers do not apprehend 
any slackness for a considerable time. Prices are, on the whole, 
maintained, and there has been some talk of an advance in view of 
the upward movement in the values of pig iron. 

The coal trade, which was ina backward state for several weeks, 
has been much more satisfactory in the past week, when the ship- 
ments have been the largest recorded for a long time. From 
Glasgow 35,932 tons were dispatched against 16,576 in the corre- 

nding week of last year. “ coal prices f.o.b, at Glasgow are :— 

ain, 7s. to 7s. 3d.; splint, 7s. 6d. to 7s. 9d.; ell, 7s. 3d. to 7s. 6d.; 

and steam, 8s, 9d. to 9s. 6d. The inland consumption of coals is 
also large, and the household inquiry fair for the season. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


THE predominating subject of interest and discussion in the 
district is the course taken by the colliers, They have made up 
their minds by a strong majority to strike, unless the coalowners 

ive way to their demand for an advance of 12} per cent. In 

oing this they have gone directly in opposition to the advice of their 
representative, Mr. Abraham, M.P., whose advice was most com- 
mendable. He counselled moderation, and to wait the audit, 
which will soon be declared, but was overruled. A section of the 
owners are fearful that the strike will be carried out, but I find that 
a large number, whoare decidedly in the majorit , take a different 
view, and believe that it is only a “ try on,” and will not be per- 
sisted in. Iam rather inclined to this view. In the first place, 
the demand is unreasonable; and in the second, the colliers have 
no fund to support them. To strike would be to revert to the old 
pernicious course which, tried again and again, always punished 
them heavily. The last great strike, ending August, 1875, entailed 
a loss, a Aberdare states, in wages alone, of three millions 
sterling. 

I have just exhumed a relic of the strike in the form of a 
balance-sheet of receipts and expenditure for relief, and find that, 
instead of 57,000 colliers having recefved three millions in wages, 
they obtained partial relief to the extent of £32,525 8s, 54d. by 
subscriptions and aids, and yet with it suffered great hardships, as 
the death list and workhouse statistics show. The colliers are 
stirred to agitate, and ap 9 to strike, by the advance of prices, 
steam coal having touched 14s. But they ignore the fact that most 
of the principal contracts are concluded in the autumn, and are for 
twelve coat The t steamship companies, the “ P. and O.,” 
White Star, &c., bought, I believe, for 8s. In one of the principal 
coal offices at. the docks I heard of a large contract concluded for 
10s. In the face of these contracts taking up a great mass of the 
coal, and leaving but a small — comparatively, to sell at 
market price, and this ae uced again by the Monday 
holiday, where is the reasonableness—I could almost add honesty— 
of the colliers in demanding 12} per cent. again? 

Trade is easier this week. Monday there was even a ten- 
dency to droop in the om of steam coal; but on Wednesday the 
tone was regained, and though there is a falling off in bulk, yct 
prices are firm, and 14s, is still quoted for best steam. Second-class 
are at 12s. 9d. to 13s. 3d., and Monmouthshire 12s. to 12s, 3d. 
Small steam is becoming more plentiful at 5s. 9d. 

House coal on Wednesday was very firm at 12s. 6d. for best 
qualities, Small is in as good demand as ever at 8s. 6d. 

One or two collieries are in the market, and the time is regarded 
a favourable one for transfer. A meeting of the Dunraven Col- 
liery, Rhondda, depositors and creditors has been held at Sheffield. 
This colliery is the property of the Sheffield and South York- 
shire Building Society, but up to a late date it has been carried 
on at a loss. At the last meeting the report showed that 
during the period it has been carried on by liquidation, two and 
a-half years, a loss of £4515 had been sustained; but of late 
matters were improving, and there was a prospect of being 
recou Under these circumstances, the meeting resolved to 
carry it on for another six months. 

Patent fuel continues to improve in demand. Best qualities are 
at 11s, 3d. to 11s. 6d., but Swansea quotes from 10s, 1d., and it is 
in that district that the chief manufacture exists, though Cardiff is 
doing well. Coke is selling freely at 17s, 6d. to 18s, 6d. for foundry, 





and lds, to 15s, 6d, furnace, Pitwood is at 19s, 





In pig there is increased demand, and prices are going up steadily, 
The latest quotations on Change at Swansea were as follows: 
Glasgow warrants, 42s. 10}d.; Middlesbrough, 35s, 9d.; hematites 
48s, 3d.; Cwmavon, 47s, 6d. The prices of home pig hitherto 
prevailing have not been encouraging. One maker said last week 
that there was no profit in the make. In tin bar there is a good 
deal doing; rails, wy little. Welsh bars are quoted at £5 to 
£5 2s, 6d.; Bessemer blooms, £4 5s,; tin-plate bars £4 15s, Rails 
remain at £4 10s. to £4 12s, 6d., heavy sections, 

There is a strong opposition organising against the revised 
schedule of railway rates. It is stated in Swansea that if carried 
out it would be disastrous to the tin-plate trade. At present the 
tin-plate trade is fairly good as regards bulk, but, like other works 
makers have to suffer from increased cost of raw material, The 
export last week from Swansea was, from various causes, prin- 
cipally deficient tonnage coming in, scarcely half the make. 
Stocks are now 130,000 boxes, compared with 78,000 this time last 

ear. Quotations are:—Cokes, 12s, 9d. to 13s,; Bessemers, to 
3s. 3d.; Siemens to 13s, 9d. Block tin is advancing, and is now 
Tat Vale Railway sh dat £ 
Yale Railway shares are quoted at £267, Rhymney hay 
reached £205. d 7 ee 

Some amusement has been caused by the rumour in town of the 
rapid depletion of the Welsh coalfields; but if it should prompt 
ironmasters to utilise the little used tracts of anthracite coal for 
iron-making purposes, as pointed out in THE ENGINEER last week, 
the scare will be of use. 








NOTES FROM GERMANY. 


(From our own Correspondent. ) 

THE iron business continues to show a steady front, and although 
here and there prices have been raised, contrary to many warnings, 
still sales continue good and demand brisk, which shows that a 
legitimate trade is going on. Prices are maintained in all branches, 
whilst some show still a rising tendency. In Silesia the pig iron 
market is not quite so brisk as formerly, and two fresh furnaces, 
which had been prepared to start, have not yet been able to be 
put into blast, as at present the production keeps pace with the 
consumption. On the other hand, the rolling mills are so over- 
burdened that they have difficulty in completing orders within a 
reasonable time. Export has improved. Prices are, till next 
quarter—Bars, M. 140 to 145 ; sectional iron, M. 160 to 167:50; 
and boiler plates, 165 to 177°50 p.t. 

The continued snow storms have greatly prejudiced the iron 
market in Austria, yet the tendency remains unaltered and firm, 
inasmuch as the works have orders in hand for a very long 
time in advance—some, indeed, have orders on their books until 
the first quarter in 1890. 

The Witkowitzer works, the new steel converter plant of which 
was illustrated in THE ENGINEER a time back, and which is in 
eager of an archduke, together with Rothschild and other 
large capitalists of Vienna, has been immensely increased in all its 
branches during the last two years. Amongst the new plants is 
one for making steel guns of the heaviest calibre, projectiles @ /a 
Krupp; also one for heavy ships and armour plates, as well as 
for every other military and naval requisite on a large scale. 
These works are near completion, so that in future Austria will be 

plete] ipated from foreign countries. The latest 
acquisition the works have made is a considerable territory for 
long-range gun trials. 

In Belgium the position of the iron market continues good, and, 
in spite of the late rise of M. 5 p.t., orders come in in sufficient 
quantities to keep the works regularly employed. Pig iron bas 
been particularly firm, and very brisk of late; one work alone 
booked an order last week for 4000 t. at 54f. p.t. The production 
of pig iron for Tau was 73,765t., of which 52,935t. were forge 
pig. A French work carried off the order for steel rails for the 

i 9 ge ga Railway, at 120f. p.t. 

jith the exception of girders, the French iron market is weak, 
and even in these, in spite of the syndicate, concessions are made 
on the official price of 145f., which is only nominal. Dealers in bar 
iron are working for the Caisse, and are delivering bars to the porte, 
at long dates, at M. 135p.t. 

In Rheinland-Westphalia the iron ore business continues to 
flourish, and everything that can be brought to bank finds ready 
sale. There is no change in prices either of Siegen, Nassau, or 
Lorraine ores since last report, roasted steel stone being still noted 
up to M. 14 p.t. at mines. The briskness in the crude iron trade 
continues. e returns for the month show a reduction of stocks of 
7000 t., forge pig making the principal item. In Spieyeleisen there 
is no change to note, the demand for inland and abroad is a full 
one, stocks are declining, prices have a rising tendency, and that of 
M. 63 p.t. for the 10 to 12 p.c. grade has been maintained through- 
out the week. Forge pig is also in full request, and the forges are 
still desirous of making larger purchases if they could. Prices 
therefore are not only firm, but in many instances higher ones 
have been obtained, M. 53 to 54 p.t. being the present price of 
good forge quality. Foundry continues in steady demand at M. 54 
to 61 p.t. for the three numbers. Basic is briskly called for at M. 46 
p.t. Bessemer is somewhat neglected, though the demand is a 
little better than it was during the last two months, ‘The rolling 
mills are, as a rule, pretty well employed, and inland demand is 
satisfactory, whereas the foreign remains still weak. When the 
price of raw iron and fuel is taken into account, the rise of M. 2.50 
p.t. does not seem out of the way. Still voices are heard warning 
not to make any further advance at present, so as not to shut up 
the export trade altogether ; at the same time it is of the greatest 
consequence that the outside works should be brought into the 
convention, if such rises are to be of much avail. The last attempts 
in this direction have failed, however. 

Since last report there is no change to note in hoops, but attempts 
are being made to bring about a fresh combination in them. 
Orders for girders come in satisfactorily. In heavy plates all the 
works, without exception, are busy, and this in spite of the rise of 
M. 5 p.t. lately. Sheets seem to be improving slowly, but the 
works would gladly see more spring orders poms yet it is 
reported that at the coming meeting the prices are to be advanced 
again by M. 5p.t. The prices of the different kinds of wire rods 
have risen lately, as already reported, but still not in proportion 
to the price of the raw materials; consequently this branch cannot 
be said to be exactly in a satisfactory condition, and as regards 
drawn wire and wire nails, this state of things is even more pro- 
nounced than in the wire rods themselves, as the former only 
follow the latter very slowly. 

The machine-shops and foundries are in general satisfactorily 
engaged, but prices could be better. The wagon factories continue 
in full employment. At the last tendering for rails at Bromberg, 
the lowest offer was M. 120 p.t. at works. No foreign houses 
tendered. On the other hand, at Frankfurt, for rolling stock the 
Belgian works made the lowest offers. For the 5000 tons of rails 
for the Danish State raiiways, the Cockerill Company and German 
works tendered, but the lowest offer came from England at 
£4 9s, 14d. p.t. 

The following are the present list prices p.t. at works: Good 
merchant bars, M. 128 to 180°50 ; angles, 135 to 138 ; irders, 123 
to 125 ; hoops, 127°50 to 130 ; bars in Bessemer steel, M. 140 to 
145 ; billets, M. 88 ; boiler plates, 180 ; tank do, 155 ; Siegen thin 
sheets, 155; plates in steel, M. 170; iron wire is, common 
quality, M. 120 to 123; in steel, 116 to 118; drawn iron or steel 
wire, 130 to 135 ; steel rails, 120 to 128 ; light section do., M. 110 
to 115; complete sets of wheels and axles, 315; axles, 225 to 230; 
steel tires, 230 to 225, 





vated 








At the Melbourne Exhibition the Woodhouse and 
Rawson Electric Supply Company has received a gold medal for 





its show of electrical apparatus. 
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NEW OCOMPANIES. 
THE following companies have just been regis- 
te 


British Yaryan Company, Limited. 

This company was registered on the 16th ult., 
with a capital of £40,000, in £1 shares, to acquire 
the letters patent granted to Homer Taylor 
Yaryan, for the manufacture of a v , con- 
densing and distilling apparatus and machinery 
and for processes, methods, and apparatus us' 
in connection therewith ; and to carry on business 
as engineers, iron and brassfounders, boiler- 
makers, and shipwrights. The subscribers i 


Cogtetn H. H. Grenfell, R.N., Newcastle-on- 





Roy Sopectet aks EN tig “Ge tah Mak! aa 1 
H. i Watson, Highbridge Works, Newcastle-on- 
Tyne, manufacturing engineer .. .. .. .. 1 
A. G. Payne, of New York, 93, Bishopsgate- 
street Within, manufacturer... .. .. .. .. 1 
E. 8. Schwider, 59, St. Mary Axe, merchant .. 1 
P. Strickland, 6, Crosby-square, colonial broke: 1 
R. H. Pringle, 6, Crosby-square, colonial broker 1 
G. G. Baker Cresswell, J.P., Earl’s Crome Court, 
Worcester 1s sc ce ce cs oe aa 1 


The number of directors is not to be less than 
five, nor more than nine; the subscribers are to 
appoint the first ; qualification, 200 shares, or 500 
held jointly with others, The company in general 
meeting will appoint remuneration. 





Central Uruguay Eastern Extension Railway 
Company, Limited. 

This company was registered on the 18th ult., 
with a capital of £1,000,000, in £10 shares, to 
acquire a concession from the Government of 
Uruguay, for the construction and working of a 
line of railway in Uruguay, to terminate at 
Antigas, or some other point near the Brazilian 
frontier, and to commence at some point on the 
Montevideo to Minas Railway of the North- 
Eastern of Uruguay Railway Cumpany, Limited, 
or on the main lint of the Central Uruguay Com- 
pany of Montevideo, Limited. The subscribers 
are :— 


*D. Cooper Scott, 16, Holland Park 
R. Griggs, Bromley, Kent... .. .. 
T. H. Ridsdale, Beckenham, Kent.. .. .. . 
H. C. Allen, 103, The Grove, Ealing .. .. .. 
E. J. Townsend, 3, Birdsmore-terrace, Middlesex 
W. R. Jenkins, 128, Tufnell Park-road .. .. .. 
J. TL Dial, Gathem, Garvey... 2. oe ce oe ce 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, 100 
shares; the first are Messrs. Charles Oxtoby 
Barker, John Coghlan, Geo. Wilkinson Drabble, 
John Fair, Loftus FitzWygram, Frank Parrish, 
and D, Cooper Scott; remuneration, £1500 per 
annum, to be divided as the board may determine. 


Shares. 


tt et te 





Beattie, Slim, Large, and Company, Limited. 
This company was registered on the 21st ult., 
with a capital of £10,000, in £5 shares, to carry 
on at Birmingham, or elsewhere, the manufacture 
of articles of brass, tin, and other metals, or 
materials of hardware. The subscribers are:— 
Shares. 
J. Beattie, Yardley, Worcester, merchant .. .. 1 
A. Slim, 24, Ravenhurst-street, Birmingham, 
commercial traveller.. ..  .. «2 «2 «+ es 
rge, Small Heath, Birmingham, com- 
ME sn .0d 00. 00 os Se 08 08 1 
R. Barber, Water Orton, clerk... .. .. «1 os 1 
J. Howell, Pershore-road, Birmingham, nursery- . 
man oe oe oe ee oe. ee o- .-* oe or 
A. T. Morrison, Handsworth, Birmingham, 
EE de. .060 oe inn 08. 06. -'08 1 
T. Tiernay, Moseley, Worcester, solicitor 1 
Most of the regulations of Table A apply to 
the company. 





Miniature Target and Range Company, Limited. 


This company was registered on the 21st ult., 
with a capital of £50,000, in £1 shares, to pur- 
chase the patent rights of Major Wm. Edwin 
Heath, in relation to miniature targets, mantlets, 
target cards, or cartridges; also to erect shooting 
galleries, The subscribers are :— 


8) 
Major G. C. Challern, Elm Lodge, Muswell Hill. . 1 
Captain J. Davies, Hampton Wick.. .. .. 1 
Captain A, Muson, 8, Park-lane, Teddington .. 1 
Lieutenant J. H. Hooper, 1, as N.W. 1 
Lieutenant T. R. Miles, 18, Leighton-crescent, 

1 

1 

1 


bevnece: cp ROC, eT a ee 
Major M. Coke, 88, Cambridge-gardens, W... .. 

Registered without special articles. Office, 17, 
Basinghall-street. 


Captain W. B. Murley, 149, Bishopsgate-street 


Mersey White Lead Company, Limited. 


‘This company was registered on the 21st ult., 
with a capital of £25,000, in £10 shares, to carry 
on busi manufacturers of white lead and 
its bye-products. The subscribers are :— 





Shares. 
John Day, Sealand Manor, Chester, engineer .. 1 
F, W. Sharpe, 7, Abbey-square, Chester, solicitor 1 
J. Roberts, M.D., 8, Abbey-square, Chester.. .. 1 
J. J. Connah, Grosvenor-chambers, Chester, auc- 
Nick da)! it. ee kha. 4k AE aC ae ee 1 
R. R. Salmon, Rowton, Chester, farmer .. .. 1 
Mrs. H. Sloane, Queen's Park, Chester.. .. 1 
C. Lancaster, Rock Ferry, Chester, merchant 1 


The number of directors is not to be less than 
three, nor more than seven; the subscribers 
appoint the first; qualification, £500 in shares. 

he company in general meeting will determine 
remuneration. 





Tyne ‘* Well Deck” Steamship Freight Insurance 
Association. 


This association was registered on the 21st ult. 
as an unlimited company, without specified 
capital, for the mutual insurance of freights of 
steamships belonging to members, The sub- 
scribers are :— 

M. Cay, Newcastle-on-Tyne, shipowner. 

J. Dent, jun., Nevcanit oe Tyne. shipowner, 
J. Fisher, Newcastle-on-Tyne, shipowner. 

J. G. Sharp, Newcastle-on-Tyne, shipowner. 

T. Dixon, jun., Newcastle-on-Tyne, shipowner. 
G. Renwick Newcastle-on-Tyne, shipowner. 
8. 8. Hall, Newcastle-on-Tyne, shipowner. 

R, Chapman, Newcastle-on-Tyne, shipowner. 

The number of directors is from time to time 
to be determined by the company in general 
meeting. Registered office, Printing-court-build- 
ings, Akenside-hill, Neweastle-on-Tyne, 





THE PATENT JOURNAL. 
Condensed from the ones of the Commissioners of 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


16th February, 1889. 


2781. ArTiFIcIAL Stone, A. C. Ponton, B. L. Mosely, 
and C, mdon. 

2782. Cueckine Casu at Pusiic Resorts, R. C, Sayer, 
Bristol. 

783. Oi, Stoves, &c., B. Cars.—(Budweg and Sohn, 
Germany.) 

2784. BREECH-LOADING Eyector Guns, T. Perkes, 
London. 

2785, Errervescine Wings and Beveraaegs, W. Gerbel, 


ndon, 
2786. Cutorates, E, N, Muspratt and G. Eschellmann, 


mdon, 
2787. Fire-arms, B. Willcox.—(Z. Couturier, France.) 
2788. RecuLatine VaLves, B, Willcox.—(C. £. G. Sund- 
stedt and C. J. F. M. Lillichook, United States ) 
2789. O1n Cans, J. C. Stewart, London. 
2790. Fire-arms, O. Horton, London. 
2791. Wneets, J. A. J. Shultz and B. C. Alvord, 


mdon, 

2792. Brooms, J. Wallace, jun., London. 

2793. Smoke Consumer, G. W. Merrett and W. Wor- 
thington, London, 

2794. Paper Baas, F. T. Jefferson, London. 

2795. O1L-LamMp Cookers, W. Blakely, London. 

2796. GeneRaTine and Burnino Gases, H. Darby, 
London. 


490a. Reapinc Desk and Tasie, F. H. Sanderson, 
London.—[{Note.—This application having been 
originally included in No, 490, dated 10th January, 
1889, takes under Patents Rule 23, that date.) 





18th February, 1889. 


2797. NoiseLess WorkING Scissors, J. 6 Berlin. 
798. Macuines for Mixinc Concrete, J. Stansfield, 
Manchester. 
ae. Gas Licut Improver, D. Taylor, Newcastle-on- 
yne, 
2800. Hyprav ic Se.r-actine VaLve, R. Smart, Bath. 
2801. InpicaTine Time, 8. Williams, Newport. 
2802. Measunino Appuiiances for Boormakenrs, 8. F. 
Scott, Glasgow. 
8803. PotisHinc Metat Toe Piates, W. H. Millman, 
H. Tarratt, and E. Jennings, Leicester. 
2804. SteeRING TorPEDOEs, D. Taylor, Chatham, 
2805. Sprino Hooks, J. Benfield, Walsall. 
2806. WasHino Fasrics, A. Waldbaur, London. 
2807. Roap Carriaces, F, Ed dson, Manchester. 
2808. Cement for FLioon Coverino, &c., D. Storrar, 
Kircaldy, N.B. 
et Type-writers’ Keyspoarps, J. Kirby, Birming- 
am, 
2810. Feep Heaters, H. Macvoll, Glasgow. 
2811. Bornisnine Heers of Boots, W. H. Dorman, 
Stafford. 
2812. Cookinc Urensits, T. Fletcher and A. Clare, 
Manchester. 
2813. Lusricatino Heavy Macutinery, C. H. Rids- 
dale and A. Jones, Yorkshire. 
2814. VeLveTeens, H. Massey, Bradford. 
2815. DirrerentiaL Motion for Rovino Frames, W. E. 
Marchington, Manchester, 
2816. Suurries for Looms, J. E. Camm, London. 
2817. Opentne Winpows, W. 8. Laycock, Sheffield. 
. METALLIC PackinG, W. Roadhouse, Sheftield. 
. AuToMATIC Door Locks, H. Tomlinson, Sheffield. 
. Tea Compounp, R. M. Houldsworth, London. 
. Cigar, &c., Cases, T. H. Jones, London. 
2. Toois, R. H. Brandon, Paris. 
2823. Porato-masHers, H. L. B. Goodall.—(A de 
Connick, Paris.) 
2824. Type-castine and Cutrine Process, L. Aubanel, 
London. 
2825. Propucine Stenciis, R. Corsham, London. 
2826. Keys for Securninc Rartway Rali.s to Cuairs, 
C. Hodson, Derby. 
2827. Woop Pavine, W. A. Williams, London. 
2828. Treemnc Suogs and Boots, K. H. Cornish and 
. 1. Bax, mdon. 
2829. Toy Money-sox, G. F. Lutticke, West Brighton. 
2830. Seinninc Humminc Tops, H. E. Hughes, 
London. 
2831. Writinc Pens or Nias, W. J. J. Gyngell, 
Lond 





on. 

2832. Groves, A. J. Boult.(B. and F. Fischer, 
Austria, 

2833. VeLocipepes, W. P. Thompson.—({IV. Lampé and 
8. Frank, Germany.) 

2834. Eyes for Stain Rops, T. 8. and G. H. Shouler 
and E. N. Lewis, London. 

2835. Carpinc Enornes, J. Edge, Manchester. 

2836. Lasts for Boots and SHogs, J. Thurley, London. 

2837. CenTRiFUGAL Separators, C. Baron, London 

2838. Dravcat Bars for Carriaces, EK. Stenning, 
London. 

2839. Printinc Lace, W. Wadsworth and 8. J. Pente- 
cost, London. 

2840. VeLocirepes, G. Singer, London. 

2841. eee and Carriages, J. C. Hudson, 

ndon. 

2842. Borino Too.s, P. H. Bettle, London. 

2843. Boxinc GLoves, E. Woodward, London. 

2844. ARTiFIcIAL Stong, A. C. Ponton, B. L. Mosely, 
and C, Chambers, London. 

2845. Fire-arms, L. de Rigaud and G. Trouvé, 


mdon, 

2846. Date CaLenpars, G. Wortley, London. 

2847. InsTanTangous Suutrers for PHorTocRaPHic 
Cameras, H. N. B. Good, London. 

2848, ExtincuisHine Fires, H. E. Newton.—(J. Hales, 

Yew South Wales. 

2849. Tixs, &c., J. Hatry, London. 

2850. Propu.sion of Ba.Loons, P. and E. M. Brannon, 
London. 

2851. Lever Corkscrew, B. Boss.—(l. David, Ger- 
many. 

2852. Enve orgs, J. Ricketts, London. 

2853. CoupLers for Orcans, J. Koehlhofer and J. P. 
Jones, London, 

2854. ELectric Lieut Fittings, D. Urquhart and W. 
Bates, London. 

2855. CLeanine Lanp, J. B. Sainsbury, London. 

2856. Soaps, H. R. von Dahmen and A. Strauss-Collin, 
London. 

2857. PLanes, W. Meister, London. 

2858. PRESERVING PERISHABLE ARTICLES, W. H. Daniels, 
London, 

2859. Caps or Fittines for Scent Botries, W. Elton, 

mdon. 

2860. GLove Fasteners, E. E. Johnson, London. 

2861. Quiit, J. N. bey, London. 

2862, WaTEeR-cLoseTs, H. H. Lake.—(C. B. Durham, 
United States.) 

2863. Propucinc Surraces of Revo.ution, &c., 8. 
Schuckert, London, 

2864. Apparatus for ADVERTISING PuRPosEs, I, Man- 
schester, London. 

2865. Snors, &c., A. and J. Lion and F. Cutlan, 


ndon. % 

2866. WEIGHING GRANULAR MarTERIALS, M, E. Reisert, 
mdon, 

2867. SweePina Reruse from Roapways, W. March, 


ndon. 
2868 Batu for Mepicat Purposes, &c., J. Webber, 
London. 
19th February, 1889. 
7. sae for Txa-pots, C. Adams, Saffron 


en, ‘ 
2870. SigNALLinG, A, Moncrieff and W. D. Scott-Mon- 
crieff, London, 





2871. Boxes, A. Anderson.—(Singer Manufacturing 
Company, New York.) 

2872. Pitz Fasrics, J. Booth, Halifax. 

2873, Drivino Bett, W. Oliver, Manchester. 

2874. Sarery Pins, G. P. Farmer, London. 

2875. Prime Motors, T. Deakin, Manchester. 

2876. Cueckino Money, T. L. Knight and E. Beckley, 
Manchester. 

2877. De.iverine Packets, J. M. Sellers, Keighley. 

2878. Carpina the Backs of Corps, J. Brindle, K. L. 

eade, J. Taylor, and J. M. Moulson, Manchester. 

2879. Tosacco Pipes, A, Vuillermoz-Vuez, London. 

2880. Corrine the Pitz of Corps during Weavina, J. 
Brindle, R. L. Reade, J. Taylor, and J. M. Moulson, 
Manchester. 

2881. Friction CLutcues, J. Anderson, Newcastle-on- 


Tyne. 

2882, CompineD Batu and Lavatory, J. B. Millar, 
Glasgow. 

2883. PoLisHinc MARBLE, T. D. Harries and J. Dougall, 
Aberystwith. 

2884, Sasu Fasteners, W. H. Perrott, London, 

2885. CuHarcixa Seconpary Batreries, R. H. C. 
Nevile, near Grantham. 

2886. Rapip Distance Measvur er, J. P. Nolan, London. 

2887. InTercerTinc Waste Heat from ExHAUsT 
Steam, D. A. Cormack, Portobello. 

2888. = Enornes, J. H. Roberts and R. R. Doan, 

mdon, 

2889. Stream Borters, D. McQueen, Glasgow. 

2890. Winpow Fasteners, G. Robinson and H. James, 
Manchester. 

2891. AsHpans, R. H. Lundy, Manchester. 

2892. FasTeNER for Packine Cases, J. 8. Dumbell, 
Wolverhampton. 

2893. UMBRELLA Banps, J. H. Brierley, London. 

2894. VeLocipepes, &c., W. P. W. Weatherill, Man- 
chester. 

2895. CuickEN Rearers, W. Calway, Sharpness. 

2896. Rixos for Spinninc Frames, R. A. Johnson, 
Manchester. 

2897. Enoine Srartinc Gear, W. B. Thompson, 

undee, 

2898. PLatine for Suips, W. B. Thompson, Dundee. 

2899. Razor Strop, J. T. Macdonald, Glasgow. 

2900. ORNAMENTAL THIMBLE, F, Driver, Louth. 

2901. Macuines for Currina Sweermeats, J. H. 
Wathew, Birmingham. 

2902. TiLep Fenpers, Lowe Brothers, Birmingham. 

2903. AMBULANCE VEHICLES, F. Bosshardt.—(Payenne- 
ville, France.) 

2904. Trousers Srraps, J. T. King.—(@. 7. Carter, 
United States.) 

2905. Rirtes, R. Warry, Shooter's Hill. 

2906. MickoTELEPHONIC Apparatus, R, H. Courtenay, 


ndon. 

2907. Hyprav.ic Lirts, G. Pinker, London. 

:908. RecuLaTine the Suprty of Gases to Mains, W. 
Gordon, Liverpool. 

2909. SpuTTLE Revier Motion for Looms, J. Nightin- 
gale and F, Blackburn, London. 

2910. Presses for Batinc Hay, &c., R. Davison, 
London. 

. CuRTAIN StretcHers, W. Stother, London. 

. Vacuum Arrows, P. W. Pratt, London. 

. Steam Generators, W. Chambers, London. 

. Gas, J. D. Averell, London. 

. ORTHOPEDIC INSTRUMENT, L. Schaefer, London. 

. Drawine Corks, C. E. chen, London. 

7. ORGANZINE, J. E. Tynan, London. 

JACKETTING SteaM Bor.ers, C. C. Gilman, 


mdon, 

2919. FrrEPRoorinG Ce1Lincs for Bur_prnes, C. C. Gil- 
man, London. 

2920. Roors, C. C. Gilman, London. 

2921, Fireproor Fioors for Burtpines, C, C. Gilman, 
London. 

2922. FrrEPRoorinc Woop or Iron Posts, C. C. Gilman, 
London. 

2923. FirEFROOF F oors and Cei.ixos, C. C. Gilman, 
London. 

OvTeR Wats of Buitpines, C. C. Gilman, 
London. 

2925. Roors, C. C. Gilman, London. 

2926. Pavements, C. C. Gilman, London. 

2927. Girpers, C. C. Gilman, London. 

2928. Locks, E. K. Hanley, London. 

2929. Parinc HeEets of Boots, T. Peberdy, W. Earp, 
and T. H. Parr, London. 

2930. Keepine Coat Cotxars in Position, J. B. Wigley, 
London. 

2931. Recovertnc Metats from Ores, E. B. Parnell, 
London. 

2932, Pantocrapus, W. P. Thompson. —(Z. Coté, 
France. 

2933. SeaMLEss Tubes, W. P. Thompson.—(C. Kellogg, 
United States ) 

2934. Corset Fastenincs, W. P. Thompson.—(W. M. 
Ducker, United States.) 

2935. CLeanine the Raits of Tramways, &c., W. P. 
Thompson. —(F. 0. Schmidt and A. Wiinsch, 
Germany.) 

2986. Stoppers for BotrLes, W. P. Thompson.—(Z. M. 
Ries, France.) 

2937. _— or SHoks, J., 8., and W. Robinson, Liver- 


pool. 

2938. DismnFEcTING or DEODORISING VESSEL, G. H. King, 
mdon. 

2939. FoLtpinc ApgusTABLE Box, J. W. Andrews, 
mdon. 

2940. MourHpieces of Tosacco Pirss, M. H. Dicker, 


mdon. 

2941. VioLet Dye, T. R. Shillito.—(J/. R. Geigy, Switzer- 
land. 

2942. Heatine Fives of Dryinc Houses, J. Hall, 
London. 

2943. DyNnaMo-ELEcTRIC Macuines, 8. D. Williams, 
Newport, Mon. 

2944. WasHine Macuing, C. U, Fisher.—(E. B. Leverich, 
United States.) 

2945. Sewine Macuings, J. Tripp, London. 

2946. Bricks, TiLes, &c., H. H. Lake.—(J. Morhead, 
United States.) 

2947. Hotpinc and Guipinc THREAD on SPooLs or 
Resets, H. H. Lake.—(S. B. and C._B. Pratt, United 
States.) 

2948, Steam Enornes, H. H. Lake.—(F. H. Lafarge and 
H. J. Barker, United States.) 

2949, Barrerigs, E. D. Cross, London. 

2950. Heatinc Water, H. H. Lake.—(R. P. Barn- 
stead, R. H. Spalding, and J. C. Bullard, United 
States.) 

2951. Sortinc Grary, C. N. Richter, London. 

2952. TRANSMISSION of ELECTRO-MAGNETIC IMPULSES, 
H. H. Lake.—(C. E. Dressler, United States.) 

2953. CuampaGne, A. Seckbach, London. 

2954. Bopsins, R. 8. Wood, Manchester. 

2955. WatcnEs, A. Amaron, London. 

2956. CLosine VEssELs, W. B. Fitch, London. 

2957. UNDERGROUND ConpuiTs, A. Wilson and L. 
Clark, Muirhead, and Co., London. 

2958. Venpinc Apparatus, P. A. Newton —-(F. L. 
Wellman, United =, 

2959. Castors, RK. Cane, London. 

2960. SucAR MouLps, A. Mally, London. 

2961. WasHine Macurngs, T. Archer, jun., London. 

2962, FirEPRoor Materia, P. and E. M. Brannon, 


mdon. 
2963. 1 ~ se Boots, M. Moska and A. Browne, 
ndon, 

2964. Gas, H. Bate, London. 

2965. Sare Piates, W. H. Melaney, London, 

2966. Anvits, W. H. Melaney, London. 

2967. WaseEELs for Locomotives, W. H. Melaney, 
London. 

2968. Reaprnc Macuinss, P. Pierce, London. 

2969. Meta. CartRiIpGE Cases, W. Lorenz, London. 

2970. AuToMaTons, A. M. Pierce, London. 
71. Locomotive Enornes, A. Bedthy, London. 

2972. PRESERVING the Wines of Fires, J. Richardson, 
London. 

2973, ARTIFICIAL Wrnos, J. Richardson, London. 
74, Arr Fitter, G. Unruh and R. Liebig, London. 





2975. Saccers, W. Boulton, London. 

2976. ONAMENTING Fasrics, P. V. Renard, London. 
2977. Soap TaBLeTs, R. Chaloner, London. 

2978. PortaBLe Resotvinc Stoois, T. C. Watson, 


London. 
2979. Swincine TaBes, T. C. Watson, London, 
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2980. Biers, J. H. Ferrabee, Stafford, 

2981. DowELuine the Fe..ogs of WHeexs, G. Wilkes, 
Southampton. 

2982, CHANDELIERS, T. J. R. Clarkson, Aston. 

2983. LANTERN, T. B. Burns, Cornwall. 

2984. DyeIne Fasnics, T. Ingham, Manchester. 

2985. Pipe Licuter, G. Genth, Manchester. 

2986. Stee. Castines, T. Middleton, jun., Sheffield. 

2987. Removino Snow, O. A. Warren, Live L. 

2988. Carpinc Enoine Fats, G. and E, Ashworth, 
Manchester. 

2989. Benpine and Srapine Mera Puartes, R. Baird, 

OW. 

2990. HeaTinc Appiiances, W. H. Tasker and W. 
Whitehead, Scarborough. 

2991. Steam VaLves and Cut-orr Gear, A, E. Teague, 
Birmingham, 

2992. Securino the Pin in Tre or Cravat, A. Barrett, 
Landport. 

2993. Stoves, J., W., and R. Mathieson, and A. Turn- 
bull, Glasgow. 

2994. Hanpies for TaBLe Knives, &., J. Unwin, 
sheffield. 

2995. BicycLes, TRICYCLEs, or other CycLes, G. Crowe, 
Boughton. 

2996. HorsesHors, 8. Brownhill and J. Benfield, 
Walsall. 

2997. Sprinc-HooK, J. E. Evans, Bristol. 

2998. ADJUSTABLE Hoop and FRramg, 8. Flavel, jun., 
Leamington. 

2999. Steam Borter and other Furnaces, J. Bielen- 
berg, Glasgow. 

3000. Traps for Animas, W. Glover and T. C. Dowd, 
Wednesfield. 

8001. Screw for Woop, J. J. Gilbert, Peterborough. 

3002. CHEsT-EXPANDING Braces, A. Blackburn, Brad- 


ord, 
3003. Automatic Freep-waTER Heater, S. V. Davy, 
Hull. 


3004. Fotpinc Bepstraps for Camp Usz, J. Cavargna, 
Handsworth. 

3005. InpicaTInc TeMPERATURE, E, de Vries and H, W. 
van Raden, London. 

3006. Hic Pressure VaLves, KE, de Vries and H. W. 
van Raden, London. 

3007. Spinninc Fisninc Barts Reverse Ways, H. L. 
Inskip, London. 

3008. PERAMBULATORS and 
Maddox, London, 

8009. Propuction of Soar, A. McClellan and J. W. 
Wareing, London. 

3010. Process of Lirnocrapny, J. A. Reid, Glasgow. 

3011. CLrora Routine, BLockinc Macuine, B. K, Bond, 
London. 

3012. Screw Nippie for Botts, &., W. A. Grocock, 


London. 

3013. Hotper for Carpets, &c., J. B. Cochrane, 
London. 

3014. AuToMATIC MacuingEs, C. Rainey, London. 

3015. ALPHABETICAL Lock Box, W. stranders, Lon- 


don. 

3016. Szparatine Liquips, Sir B. Samuelson, Baronet. 
—(G. Majsfei, Italy.) 

3017. Cuppuarp and Door Fasteninos, F. R. Baker 
and I, Cohen, birmingham. 

3018. Boors and SHogEs, W. E. Carmont, W. Giffard 
and J. K. Lawton, Manchester. 

3019. Preparation of an Extract of Tea, E. Sonstadt, 
Cheshunt. 

3020. InkinG Hanp Stamps, R. A. Shand, Glasgow. 

3021. Manuracture of Lint, J. E. 8. Thornhill and T. 
Forknall, Manchester. 

3022. TeLePHone Movutupigce, R. Cotterell, Glasgow. 

3023. Macnine for Dressing Sitk WasTE, UG. F. 
Priestley, Halifax. 

8024. MovaBLe Rick Covers, F. P. Tunks and J. 
Kirkby, Newport. 

8025. Toys, A. 8. Jones, London. 

3026. EnveLorgs, W. G. Dickson, Edinburgh. 

3027. REVOLVING TRANSPARENT Pictures, |. Greenbury, 
Edinburgh. 

3028. Sarety Lamp, 8. A. Johnson, Poplar. 

3029. Lire Protector, W. 8. Bailey, London. 

3030. Prope.tinc Tramway Cars, F. H. 
London. 

8031. APPLICATION of Eye-cLasses to the Hanpies of 
UmBre..as, G. G. Bussey, London. 

3032. Boot and SHoe Heexs, G. H. Fooks, London. 

3033. APPLYING Bronze to the Surrace of Papes, 
W. B. Silverlock, London. 

3034. Fires for Papers, M. Barnard, London. 

3u35. Botton Fasteners, &c., W. E. Hutchison, 
London. 

3036. Evectric SicNaLuine for Rartway Trams, A. J. 
Boult.—( W. C. Johnston, jun., United States.) 

3037. RarLway SLEEPERS, W. G. London. 

3038. LoapinG VessE.s, G. Scoular, London. 

3039, SLAUGHTERING ANIMALS, J. Jones, London. 

3040. WasHinc Macurnes, J. Jones, London. 

8041. Cuimney Tops, J. Armitage, London, 

3042. Mitts, W. P. ‘thompson.—(L. Doloire, France.) 

3043. Warp Beams for Back Rests, &c., J. Lord, Man- 
chester. 

= Perroteum, P. Smith and J. Pearson, Man- 

te: 


similar Venicirs, T. 


Lloyd, 


ester. 

3045. ComBInED ENVELOoPEs and Writine Paper, H. 8. 
Saunders, London. 

8046. PorTaBLE CoMMODE-CLOSETS, A. C. Ferguson- 
Davie, London. 

3047. Lemon Squerzers, A. M. Clark.—(C. B. Badeau, 
J. L. Neefus, aud D, O’Reardon, United States.) 

8048. Rep CoLourine Martrers, I. Levinstein, Man- 
chester. 

a> Sarety Locks for Hanp Bags, H. Lehmann, 

erlin. 

3050. Corsets, C. A. Hartshorne, London. 

3051. Provectites, W. C. Roe, London. 

3052. Trimmer for the Wicks of O11, Lamps, A. A. 
Gamble, London. 

3053. Distance InpicaTor for VeHicies, R. F. Benest, 
London. 

8054. SutpHuR Houper, L. P. Mouraille, London. 

3055. Boots, T. Haines, London. 

3056. Cycies, R. 8. Lovelace, London. 

3057. Fasteners for Winpow Sasues, &c., J. H. Evans, 
London. 

8058. FLy-wHEEL of CHarr-cuTTING Macuings, F, 
Wiese, London. 

3059. a for UmBre.tias, &c., P. E. Chalton, 

mdon. 

3060. Matcu-Boxes, G. J. L. Coxhead, London. 

3061. Grinpina Mitts, H. H. Lake.—(Die Actien- 
Gesellschast Grusonewerk, Germany.) 

3062. Pots, Jars, &c., G. B. Sharpe, London. 
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3063. Gas Jornts, J. W. Thompson and J. Kirby, 
London. 

3064. Securinc Castors to Furniture, J. Parry, 
Birmingham. 

3065. Separation of Sotmp Matrers from Liqurps, 
W. 8. Squire, London. 

3066. Rims for Furniture Castors, &c., G. Hallis, 
Birmingham. 

3067. CLorn, J. 8. Ainley, Halifax. 

3068. Firine of Retorts for Gas-MaKING, A. McDougall, 
Manchester. 

8069. Cicars and Pires, L. Morris, London. 

3070. Brusnes, H. Coman, London. 

8071. Onraininc Cyanipes from Resipuary Liquors, 
J.S. MacArthur, London. 

3072. Oprarnine Cyanipes from ResipuaRy Liquors, 
J. 8. MacArthur, London, 
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3073 Futrerer, Drainer, &c., for Taps, W. Dalton, 
Blackpool. 
3074. Graspinc Guns on BEING Firep, T. Martin, 
Guernsey. 
= eee to Recorp the Scorg, T. A. Nelson, 
01 


ndon, 

8076. - [need Fiusnine Cistern, W. Cowan, Edin- 
urg! 

3077. Cotp Iron Sawrne Macurne, J. and I. Hill, 
Derby. 
7S. Heap Cottar for Horses, J. W. Goodwin, 
Exeter. 


3079. Stoprinc MecHanisoM for Spinninc, Macuings. J. 
Boyd, G Ww. 

3080. Drawixc Corks, J. W. Newall, Manchester. 

3081. Construction of Pranorortss, W. T. Bashford, 


on, 
3082. Frame for SrretcuiNc Lace, &c., R. Hall, 
Hazlehurst. 
33. Ketries, R. Dunnett, Birmingham. 
3884. Fire Doo, J. and O. C. Hawkes, Birmingham. 
3085. Printixe Music, A. R. B. Cornall, Birmingham. 
3086. OrL-RETAINING, &c., Bearrnc, E. F. Parks, and 
R. G. Cullerne, London. 
3087. APPARATUS ATTACHED to ScHooL Desks, E. Rowe 
and J. 8. Smith, Leeds. 
3088. Jomnts of Prees, W. Assiter, London. 
3089. ExecrricaL SicnaLuinc, G. Prince and J. 
Watkinson, Leeds. 
3020. Exvevorss, G. Priestley, London. 
3091. Sarety Fcwnev, T. and H. Shaw, Aston. 
3092. Pite Fasrics, H. Rouse, Bradford. 
3093. OveRHEAD Drivinco Gear, T. Taylor, London. 
3094. DrILLinc Macurygs, T. Taylor, London. 
3095. MeasurING Beveracss, &c., J. G. Chapman, 
Liverpoo! 
30.6. Tureres, W. Webster, Sheffield. 
3v97. Srartinc Gear for Tramcars, E. Wright, 
London. 
3093. Harprninc Sreet, R. H. Brandon. Paris. 
3099. STenTER Macuine Cups, J. Dalglish, J. Dalglish, 
jun., and H. C. Dalglish, Pollokshaws. 
3100. Wappinc, R. Hughes and M. Brown-Westhead, 
anchester. 
$101. GuiLtotines, T. Furnival, E. Tudor, jun., and 
. Byway, Manchester. 
3102. GuiLLotives, T. Furnival, E. Tudor, jun., and 
W. Byway, Manchester. 
3103. EectricaL Measurinc InsrRuMENTs, W. 
Hibbert, London. 
3104. Sconces, J. A. Macmeikan, London. 
0105. Treatinc Fasrics, &c., E. Bentz, C. and A. 
Edmeston, and E. Grether, London. 
$106. Carporic Acrp Gas Apparatus, A. J. Eli.—(F. 
Graef, Germany. 
3107. Cart for Musicat Instruments, J. Wilcher, 
mdon. 
$108. Harr-pins, E. J. Lewis, London. 
3109. Metatiic ALLoy, F. Ellis, London. 
3110. Stoprine of Runxisc Horsss, J. L. de Veaux, 


mdvn. 

3111. Borers, J. C. Wilson, London. 

3112. Scavencrne Srreets, F, M. Wrightson and A. 
Allsop, London. 

3113. Fiurp Gavuces, A. E. Tavernier and E. Casper, 


mdon. 

3114. Locks, W. Stranders, London. 

3115. Packine of PHorocraruic Piatses, 8S. H. Fry, 
Londoa. 

8.16. ANaTomicaL Apparatus, E. Smith, London. 

3117. Sectrinc CasEMENTs in Open Posrrions, H. M. 
Abbott, London. 

8118. AcTomatic Suprpty of BOoTrLEs CONTAINING 
Liquors, A. Villon, London. 

3ily. Lamps, F. Wynne, London. 

3120. Brcycies, A. J. Mason and A. M. Mason, 
London. 

3121. Pite Fasrics, 8. C. Lister and J. Reixach, 

mdon. 
3122. Surp-sappLe Bar, F. Brown, Luton. 
3123. Repucine Tupes to a Derinite Size, W. Lorenz, 


mdon. 

3124. Pumps, C. J. Appleby, London. 

3125. Fitters, W. Mather, London. 

3126. Storine Ice, L. Maring, London. 

3127. Cuartns, A. G. D. Craushay, London. 

= Loapinc Macuine Guns, H. F. Woodgate, 


on. 
3129. FLEexrBLe Pre - connections, H. Vering, 


ndon. 

3130. Gear Waee xs for TeLerHonic InsTRUMENTS, H. 
Fraser, London. 

3131. WatTerproor Garments, Overcoats, &c., T. 
Smith, London. 

3132. Wasninc and Dyersc Macuines, E. Kemp, 


ydon. 

3132. Securrne the Lecs of TaBLes and the like, E. 
Nunan, London. 

3134. Openine or CLosinc Umpre.ras, J. G. Garrard, 
London. 

3135. Penci, SHARPENER, E. Nunan, London. 

3136. Vatves, J. Larmanjat, London. 

3137. Manuractcrinc WaTeR Gas, W. C. Owston, 


nD. 
3138. ee CLosep UmBre.xas, C. A. Malcolmson, 


ndon. 

3139. Markinc Lawn-Tensis Courts, T. B. Harpham 
and A. Howes, London. 

3140. Mixmsc and Distrisutye Disixrectants, M. A. 

‘omlins, London. 

3141. Breecu-Loapine Guns, H. H. Lake.—(Die Actien 
Gesellschaft Grusoniwerk, Germany.) 

3142. Too. Hanpies, A. J. Boult.—(A, Hartmann, 
Germany.) 

3143. Branpinc TimBer, W. Jones, Liverpool. 

3144. Bricks, G., A. G., and R. M. Bell, London. 

3145. STEREOTYPE Piates, &c., A. J. Boult.—(A. E. 


5) Gay 

3146. CoLtour Printinc Macuines, G. E. Hamblet, 
Manchester. 

3147. Exve.opes, A. Leclerg, London. 

3148. Ispicators for CarriaGE Doors, E. Bullock, 
Manchester. 

3149. Coatine of Metats, A. J. Boult.—(W. G. 
Clark, -) 
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8150. Heatinc Apparatus, J. A. Groom, London. 
8151. Toxes for Sprxnina, C. H. Smith, Bradford. 
3152. Hzavps in Looms, J. F. and H. Rouse, Bradford. 
3153. Winpow Buixp Fixinos, &c., H. Gripper, 
nh decent D 8 lasgo 
54. CHRONOMETER DerTent, 8. Sieger, G Ww. 
3155. Sas Fastener, J. H. Kidd, Wrexhane 
3156. Tre Hoiper, H. J. Child, London. 
3157. Game of St. Epwarp, As, Ha! Ha!! G. E. 
Chapman, Islip. 
3158. .CounTeR CuEck Booxs, R. W. Brumby and 8. 
Clark, Sheffield. 
3159. Sanitary MaTeriAxs, R. Hannan, Glasgow. 
3160. Carpets, F. B. Fawcett, Kidderminster. 
3161. Testinc the StrenctH of Paper, W. Sinclair, 
ow. 
3162. Ixx Ports, J. 8. 8. A. Bussell, London. 
3163. Exectrica, Catt Box, &c., F. T. Schmidt, 


ord. 
3164. Manvuracture of ‘‘Woop-woo.,” 8. and T. 
r, London. 
3165. Horse Rakes, R. H. Williams, Liskeard. 
3166. Hanpies for Cooxinc Urensits, J. Skidmore, 
Staffordshire. 
3167. Screntiric Dressmaxinc, &c., 8. Beswick, 
Oldham. 
3168. Preservinc AnmmaL Supstances, C. Garnier, 
London. 
3169. Canpies, C. Wells, London. 
3170. Fire-arms and their CarTripces, C. Wells, 
London. 
83171. CLeartnc and Cieansinc Yarns, H. Tetlow, 
Manchester. 
3172. Preparation of Extract of Corres, E. Sonstadt, 
eshunt. 





8178. Direct-actinc DupLex Enoines, G. Thomson, 
Smethwick. 
$174. Camera for Paorooraruic Purposes, G. Knight, 


$175. Courtine, &c., Rattway Wacons, D. Steffano, 


3176. PRESSURE-REDUCING Vatve, R. G. Schmitz, 
Manchester. 
$177. Fotpine Surrs’ Bertus, A. L. Bayley, Birming- 


3178. WaTER-cLoseEts, J. Sharples, Accrington. 
3179. Srrippine CLoTH Beams, R. Chambers, Carlisle. 
-—-. Sarety Pins for Use in Dressgs, F. E. V. Taylor, 


irmingham. 
$181. Matcu-Box and Crispace Boarp, H. Munslow, 
Birmingham. 
3182. Ramway Carriaces, D. B. Adams, _—_— = 
3183. Currine of Werr Pite Fasrics, 0. Drey, Man- 


ester. 
$184. Typz Writers, J. Gardner, Manchester. 
3185. Movine Metats, J. F. Miller, and F. Finlayson, 


Ww. 
8186. Hotpers for Boots and Sxors, C. H. Southall, 
Ss. 
3187. Motor, P. M. Justice.—(W. P. Gilson, United 
States, 
3188. . rae, Scprort for Lamps, D. C. Defries, 
jon. 


3189. Securine Piates, A. Sauvée, London. : 
= Warer-cLosets, G. M. Dickison and W. Brodie, 
Ww. 

$191. Wixpow-sasH Fasteners, W. Hancock, London. 

$192. Lamps, C. H. Morton, London. 

3193. Sounpinc Apparatus, J. M. Gray, A. E. 
Tavernier, and E. Casper, London. 

$194. CooLinc CLoTH,j A. Armitage and T. Carter, 
Huddersfield. 

$195. GLove-nook, J. Westby, Sheftield. 

3196. Bracket, H. Y. Dickinson, London. 

3197. Sounpincs of Depru, W. H. Schwartz, London. 

3198. De.iverrsc Goons, E. S. Ford, G. Haydon, W. 
Vail, and J. C. Duke, London. 

3199. Tosacco Pipes, E. A. Wiiterich, London. 

3200. Pens, C. W. Titterington, London., 

3201. Fir&-Licuters, J. Sawyer, London. 

3202. SHor CieaneR, O. Brooke, London. 

3203. Openinc Oysters, T. 8. Cranch, London. * 

3204. CaBLE-TowING, E J. Lotze, London. 

$205. Extrencuine Toor, Earl of Carnwath.—(A. 2. 
Dalzell, East Indies.) 

3206. Axes of Wuxg.s, J. Purdy, London. 

$207. Penciis, H. M. Ashley, London. 

3208. VaLuinc Woot, P. Pierrard, London. 

3209. Supptyinc Foop to Anra.s, C. A. 8. Browne, 
London. 

$210. Preservine Fruit, W. H. Pearse, London. 

3211. Luvines for Hats, D. W. Wall, London. 

3212. Casks, W. Musslewhite, London. 

3213. MeasuRING InstRUMENTs, W. E, Ayrton and J. 
Perry, London. 

$214. Burrow ATracuMeEnts, H. W. Petherick, London. 

3215. Speciric, B. 8. Sparrow, London. 

$216. Tips for Boots, W. H. Archer, London. 

3217. Carpet Beatixo, J. Tullidge, London. 

3218. Looxinc-ciags, G. 8S. Bigley.—(£. J. Elias, 
Burmah.) 

$219. Fire-Licuters, J. Jérgensen, London. 

3220. Currinc Patterns, H. Hensen, Lundon. 

$221. Automatic De.ivery Macuines, H. Howse, 
London. 

$222. Removisc Gatvano-PLastic Deposits from 
Piates, A. J. Boult.—(4. K. Reinfeld, Austria.) 

3223. Toy AgRostatic Apparatus, L. T. Lewis, Liver- 





pool, 
3224. ong Brake, G. H. Foster and J. Tuckett, 


mdon. 

3225. Locks, J. Tuckett and G. H. Foster, London. 

3226. Cases for Cement, H. H. Lake.—(/. Drappier, 
Belgium.) 

23rd February, 1889. 

3227. SusPENSION-sPRING SappLE, L. von Liibbe, 
London. 

3228. ConrucatTinc Macuines, J., T. C., and H, M. 
Bigwood, Birmingham. 

3229. Weicuts, C. F. Clark, London. 

3230. Money Recorper for Gas or other Meters, H. 
See, Tipperary. 

$231. ApyustTinec Heaps in Looms, J. R. Clegg, Roch- 


ie. 
$232. Ser Inx-Suppiyino Pen, C. G. Manfield, W. L. 
Witkowski, W. Key, and A. Harrold, Hartlepool. 
3233. Pickers for Looms, W. E. Heys.—(H. Depierre, 
France.) 
3234. Sas Fastener, T. Dykes, Glasgow. 
3235. Stanps for Hanoinc Brusues, C. F. Bourne, 
mdon. 
3236. Revo_vinc Fiat Carpine Encines, J. Bullough, 
‘ax. 
$237. Propucinc Heatinc Gas, R. A. Melsom, 
Northenden. 
3238. VeLocipepes, A. Langlands, London. 
3239. Dampinc Warps, J. Grime and T. Atkinson, 
Halifax. 
3240. Rackets, H. W. Wilson, Manchester. 
$241. Wixpow Fastenino, T. Day, Rochester. 
242. Cycies, A. Whiteh , Birmingh 
3243. Scarine Birps, G. 8S. Pack, Castlemorton. 
3244. Vatve Seatinoes of Pumps, J. E. Rogers, Tipton. 
$245. Penno.pers, A. H. Smith, Basford. 
3246. Low-pressuRE Motors, E. G. Wastfield, Stoke 
on-Trent. 
3247. re SuortTHanp Writers F. T. Tyndall, 





gham. 

$248. Srop Cocks, J. H. Johnson, London. 

3249. Serine Trap, H. Simcox, Bromwich. 

3250. NeepLte Setrer, J. Taylor and E. Roberts, 
Manchester. 

3251. Curtains Brackets for Bepsteaps, F. and R. 
Clews, London. 

$252. SHarpener, G. J. Kay, Liverpool. 

3253. Batt Bearrnos, F. A. Teakle, London. 

$254. Botts, E. Showell, Birmingham. 

3255. Looms, T. Taylor and T. Dawson, Manchester. 

$256. Picktne Sticxs for Looms, T. Taylor and T. 

wson, Manchester. 

3257. Sizinc Warps, 8. Spencer and R. Holt, Man- 
chester. 

3258. ParquEerry Fioorine, J. Idrac, Manchester. 

3259. Rutgers, 8. Buy, Newcastle-on-Tyne. 

3260. Stop-cock for Cisterns, A. G. Sutherland and 
T. Legat, Edinburgh. 

3261. CLickine Boot Tops, W. Peake, Nantwich. 

3262. FIrE-EXTINGUISHER, W. Miller, Glasgow. 

3263. MecuanicaL Construction of Evectricat Dy- 
namos, G. Richards, Broadheath. 

3264. pre Braver Fur, B. Koppel and J, Felber, 

ndon. 

3265. Firg-GRaTEs, J. and W. Catterall, London. 

3266. Brackets for Domestic Purposes, J. Foster, 
London. 

3267. TooL-HOLDERS for LaTHeEs, J. Hope, Liverpool. 

3268. Fire-arms, V. and B. Clair, London. 

3269. Pickina Motion for Looms, J. and H. Stanhope, 
London. 

8270. PortasLe Bepsteap, G. L. Eliot, London. 

$271, Dyemsc Hanks of Yarns, &., H. F. Clayton, 
Huddersfield. 

72. Evecrric Motors, W. P. Thompson.—({7The West- 
inghouse Electric Company, United States.) 

8273. DyNAMO-ELECTRIC GENERATORS, W. P. pP- 
son.—(The Westinghouse Electric Company, United 
States.) 

3274. Brockinc Macnines, T. H. Brocklebank, 

don. 

8275. Reapinc JacquarD Carbs, C. A. Town, London, 

3276. Cover for Buinps, C. M. Jackson, London. 

3277. Joints for Rops, G. Slark, London. 

3278. Unitep Sprinc Marrxess, W. D. Glen, Edin- 


urg! 
3279. Propuctne Licuts for SicnaLuina, F. W. Hart, 


London. 
$280. Tar for Warr, &c., E. Haslam, London. 





$281. Bricks, &c., J. Swaliows and J, H. Jackson, 
London 


$282. ee and Lert-nanp Boitine Lock, G. Grant, 
mdon. 

$283. Supports for UmBrecias, C. H. Butlin, London. 

8284. Mortive-powerR Enaines, C. Cole and J. W. 
Booth, London. 

3285. Mik Cans, F. H. Freeth, 8, J. Pocock, and G, 
Marsh, London. 

8286. Renewrna Waste Pickiine Liquors, G. C. 
Fricker, London. 

$287. Preventine the Spitiine of Grease of CANDLES, 

J. Fuzzey, London. 

$288. Grinpino Cement, E, Prime, London. 

$289. Caninet for Music, &c., W. Fossett, London. 

$290. Mopex for Construction of Guys, O. Horton, 
London. 

$291. Inp1ico Dyerne, J. Imray.—({La Société Anonyme 
des Matiére Colorantes et Produits Chimiques de St. 
Denis, France.) 

$292, CauibeR Rrivos, W. Lorenz, London. 

$293. Liquip Meter, H. C. Ahrbecker, London. 

$294. Peetinec Potatoes, W. H. Dawson and H. Good- 
win, London. 

3295. Brake-sHoes for Rartway WHEE Ls, 8. Hatt and 
G. Saunderson, London. 

3296. Gana P.ovoens, D. Greig, sen., and R. H. Shaw, 


London. 

$297. Facttrratinc Teacuine of Aritumetic, &c., J. 
Kerner, London. 

$298. CrusHine Orgs, T. R. Jordan, London. 

$299. Reservorn Pen Hovpers, W. E. Bradwell, 
Manchester. 

8300. Fans, 8S. Branson, Londen. 

$301. Guns, R. 8. Laurence, London, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





$94,520. Apparatus FoR CoNTROLLING PRessuRR, J. 
1. Thornycroft, Chiswick, Middlesex, England,—Fiied 
January 3rd, 1888. 

Claim.—-(1) In apparatus for controlling pressure, a 
valve case or cylinder connected at one part to an 
apparatus capable of increasing or reducing fluid-pres- 
sure, at another part to the pipe in which pressure is 
to be controlled, and at a third part to a source of 

tant pr uch as the atmosphere—in com- 
bination with a piston and a valve or valves controlling 
two of the connections to the said valve case or cylin- 
der, substantially as described. (2) In apparatus for 
controlling pressure, apparatus for increasing or 
reducing pressure, in combination with a pipe or 
vessel in which pressure is to be controlled, a piston 
mounted in or on a movable cylinder or seating, with 
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a spring connected at one part to the said piston and 
at another part to the said cylinder or seating, and 
means for moving the said cylinder or seating, sub- 
stantially as described. (3) In apparatus for control- 
ling pressure, the combination of the cylinder 2, the 
piston 9, the valves 7 and 8, the adjustable spring 10, 
and the handle 12, substantially as described. (4) In 
apparatus for controlling pressure, the combination, 
with a valve case or cylinder connected at one part to 
an apparatus capable of increasing or reducing fluid- 
ressure, at another part to the pipe in which pressure 
fs to be controlled, and at a third part to a source of 
tant p such as the atmos; " 
and a valve or valves agg ar the connections 
to the said valve cases or cylinder, of an indicating 
dial, substantially as described. 


.548. Macuine ror EXPANDING AND TRIMMING 
Tupes, J. Andersen, Long Island, City, N.Y.—Filed 
June 8th, 1888. 

Claim.—(1) In a machine for expanding and trim- 
ming boiler tubes, the shaft C, having the cam C! C2 
and handle C%, in combination with the rollers R, 
discs F and I, and handle A, as and for the purposes 
shown and described. (2) In a machine for expanding 
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and trimming boiler tubes, the cup-shaped disc I, 
having the cutters L, in combination with the bolts 8, 
rollers R, and gear G, substantially as and for the 
—— herein shown and set forth. (3) In a machine 
‘or expanding boiler tubes, the shaft C, with the 
spring pawl 6, toothed disc E, and cams C1 C2, in 
combination with the rollers R, gear G G!, and 
shaft B, handle A, and arm O, substantially as herein 
shown and described. 


394,597. Avromatic Cut-orr ror Gas Mays, G. W. 
McKenzie, Vanport.—Filed December 19th, 1887. 
—_— An automatic cut-off for gas mains, such 
as described, consisting of the concave discs a b, 
having secured between the same a diaphragm, c, the 
pind, having an opening f, through the same, for the 
admission of gas into the chamber formed between 











the disc } and diaphi n ¢, the spring g, placed aboy 
the pin d, whereby the diaphragm c¢ Pe be eH 
inst the disc a when relieved of the pressure, and 
© valve or cock h, having a weighted arm i, attached 
thereto and a by the projecting end of the 
pin d, substan y as and for the purpose set forth, 
(2) The combination of the concave discs suitably 
united together to form an intermediate chamber, 


[394,597] 















and having means for coupling the same to a gas 
service pipe, a diaphragm secured between the discs 
a stem or shaft secured centrally to the diaphragm an 
having its ends extended through the discs, one end 
of said stem being provided with a longitudinal passage 
and apes 9 outlets — — the —— for the 
supply and egress of gas from the service pipe to the 
aor, a spring for forcing the shaft and 1 ab edhemad 
inwardly toward the service pipe when the pressure of 
— therein is decreased by leakage, and a valve h, 
ocated in the service pipe at one side of the point 
where the intermediate chamber formed by the discs 
communicates with said pipe, substantially as and for 
purpose described. 


$94,629, Sprice Bar ror Rai Joints, 7. 8. Wilkin, 
Milwaukee, Wis.—Filed April 5th, 1888, 

Claim.—(1) A splice plate provided with a hole (or 
holes) to receive a bolt, and with a projecting spring 
arm to bear upon the inner face of the bolt head or 
nut. (2) A splice plate provided with a hole (or holes) 
to receive a bolt, and with a Pees spring aria 
formed integral with the plate to bear upon the inner 
face of the bolt head or nut. (3) A splice plate pro- 
vided with a hole (or holes) to receive a bolt, and with 
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a spring arm having its free end adjacent to the hole, 
as and for the pu’ set fo (4) A splice plate 

rovided with a hole to receive a bolt, and with slots 

tersecting the hole so as to form a spring arm. (5) 
A splice provided with a series of holes to receive 
bolts, and with a series of outwardly-projecting spring 
arms adjacent to the bolts. (6) The combination, with 
rails A A, of splice plates as B B, on opposite sides of 
the rails, and bolts C, potas through the rails and 
plates, one or both of the plates being provided with 
projecting spring arms to upon the inner faces of 
the bolt heads or nuts. 


394,953. Hyprocarson Motor, 0. Briinler, New 
York, N.Y., and B. Capitaine, Berlin, Germany.— 
Filed March 28rd, 1888. 

Claim.—(1) In oil, petroleum, naphtha, and similar 
motors, a piston provided with an atomiser for finely 
dividing the oil, petroleum, naphtha, or other hydro- 


394,953 
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carbon used in driving the same, substantially as 
described and shown. (2) In a hydrocarbon motor, 
the combination of the piston D, provided with the 
orifices d e, arranged at an angle with each other, and 
the valves & m, arranged to close the orifices during 


. (8) The combination, with the 
istons D, provided with an atomising and an oil-con- 
a ar sa cavity, of the oil-supply tube G, substantially 


895,015. Box-corner Fastenine, W. 0. Tegtmeyer, 
Chicago, Ill.—Filed November 9th, 1888. 
Claim.—(1) In combination with a three-way joint, 
a triangular wire fastener having loops on its sides to 
rmit the wire of the fastener to be twisted at such 
ec and the fastener tightened on the joint, substan- 





tially as described. (2) In combination with a three- 
way mitre-joint, a gular wire fastener having 
loops on each of its sides, whereby the wire of the 
fastener may be twisted and the fastener tightened, 
substantially as described. 
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CANALS AND INLAND NAVIGATION 
W. H. WHEELER, M. Inst. C.E, 
No. IIL, 

Conformity of gauge.—One of the most important 
factors to have settled, in order to make the canal system 
eflicient, is that some standard should be determined as 
to the width and depth of the waterways and locks, so 
that boats should be able to pass off one system on to the 
other. Heavy goods manufactured at Sheffield may be 
required for shipment either from the Humber or the 
Mersey, and food and grain brought from America may 
be required for distribution at either Birmingham, Leeds, 
or Sheffield. Although, therefore, each of the canal sys- 
tems between these centres may be in the hands of 
separate companies, it is desirable that barges shali be 
able to pass from one system to the other. In France the 
Legislature settled in 1879 that all the main cana! locks 
throughout the country should be 131ft. in length, i7ft. 
in width, and have 64ft. on the sill of the locks, with a 
clear height of 12ft. under the bridges. These dimensions 
allow for the use of barges carrying 250 to 300tons. Tocover 
the cost of this and other improvements a sum of forty mil- 
lions of pounds was voted, and the alterations have been 
gradually proceeding since. In India, on the main canals, 
the locks are made 150ft. long 4 20ft. wide, and depth of 
8ft. to 9ft., capable of taking barges carrying 250 tons. 
Mr. E. J. Lloyd, the engineer of the Warwick Canals, in 
his paper read before the Society of Arts, expressed the 
opinion that any improvement and enlargement of the 
waterways throughout the Midland district should be 
founded on their size being a multiple of the present size 
of lock, as it would enable the existing craft on those 
canals, and also most of the barges on the larger naviga- 
tion, to be used in the most economical way possible. He 
considers that the construction of canals of sufficient 
capacity to pass craft suitable for coasting and short con- 
tinental voyages would involve such a large expenditure 
of capital as to prove fatal to cheap conveyance and com- 
mercial success. There is an advantage in small craft in 
enabling the merchant to purchase small boat-loads of 
coals or different classes of goods to suit his customers, 
and such craft could ply successfully on short branch 
canals, He proposes that the minimum size of lock should 
be capable of passing four narrow canal boats at one 
operation, and a lock of this size would also allow 
of barges to pass of sufficient size to navigate the 
entrances of rivers and approach any docks with safety. 
The minimum dimensions of the ‘ve of a canal, in his 
opinion, should be 120ft. long, 12ft. wide, with 7ft. on the 
sill, accommodating one boat carrying 120 tons, or four 
boats carrying 30 tons each. Mr. W. B. Clegram, the 
engineer of the Gloucester and Birmingham Navigation, 
on the other hand, gave, in his evidence before the Select 
Committee, the opinion that it would be sufficient if pro- 
vision was made for passing boats carrying from thirty to 
forty tons, and that all canals not coming up to this 
standard should be improved. The dimensions of the 
locks for this would be 70ft. long, 7ft. 6in. wide, with 
5ft. depth of water. Mr. Conder—and Mr. Clark, the 
chairman of the Wolverhampton Chamber of Commerce, 
agrees with him—puts the standard size at 87ft. 6in. long, 
15ft. wide, and 7ft. deep, adapted for barges carrying 
100 tons. Mr. Abernethy takes the present size of the 
Aire and Calder Canal as a standard, with locks 215ft. 
long, 22ft. wide, and having 9ft. depth of water, and 
estimates the cost of improving the existing canals to 
this size at £12,000 a mile. The locks on this canal were 
oe 60ft. long, 15ft. wide, with 3ft. Gin. of water, 
and have gradually been increased to the above dimensions. 
The size of the locks of the greater portion of the 
navigation of the Weaver is being increased to 220ft. 
long, 42ft. 6in. wide, and with 15ft. on the sills; barges 
carrying 300tons can pass along the river. The larger locks 
can take a steam barge, towing three other barges carrying 
250 tons each, or 1000 tons, at each locking. When the 
present works are completed there will only be four locks 
in the twenty miles, instead of eleven, as formerly. The 
depth of water at present available throughout the whole 
length of the canal is from 10ft. to 12ft.; steamers of 
500 tons could navigate the Weaver if they could get up 
the Mersey. Mr. 5 . 8. Watson, a barge builder, another 
witness, recommended, as a standard size for boats, a 
length of not more than seven times the width, and 
having a breadth of 12ft., with 6ft. 3in. draught, and 
carrying 120 tons. Such a class of boat he considered 
suitable for both inland navigation and across estuaries. 
Sir A. Cotton, in his pamphlet on “ Internal Transit,” 
gives the smallest size of boat that would suffice for the 
traffic on English canals as 150ft. long, 12ft. wide, by 6ft. 
deep, carrying 150 tons, requiring a canal 65ft. at the 
surface, by 7ft. deep. He considers that the waterway 
should be at least three times the width of the boat, to 
allow of a fair speed by steam haulage. On the Forth of 
Clyde Canal, where the boats have a section equal to that 
of one-third of the canal, a higher speed than five miles 
an hour cannot be attained, as above that rate the boats 
will not steer. The resistance also in this canal is fully 
three times that for the same boat in open water. The 
speed is there reduced from seven miles in the broad river 
to five in the canal. 

Steam haulage—As a saving of time and matter of 
economy, canals must be adapted for the use of steam. 
The saving effected by this means of haulage is not only 
in the direct cost, but in the wages of the men attending 
to the boats, due to the less time occupied on the journey, 
the less number of boats required to do the same amount 
of work, and the repair and maintenance of the towing 
paths. Further, by doing away with the necessity for 
the towing path, it becomes practicable to raise the level 
of the water, and consequently the depth, along portions 
of the canal without acquiring additional land. The only 
drawback to the use of steam is the wash caused by the 
action of the screw on the banks. This effect does not 
reach to more than about lft. above and lft. below the 
surface of the water, so that if dwarf walls or stone 





pitching be provided, it is not necessary to carry it the 
whole depth of the canal. Dwarf walls, carried half or 
two-thirds of the way down, have a great advantage in 
diminishing the friction of the wave caused by the passage 
of the boat, and in allowing the water to pass more freely 
between the boat and the shore, and to that extent 
diminishing the amount of tractive force required to 

ropel the boat. The usual practice in hauling by steam 
is for the tug-boat to carry cargo and have a number of 
other boats behind. On the canalised part of the Severn, 
where steam tugs are in use, the trains consist of from 
twelve to fourteen boats, varying in size from 40 to 
120 tons, and carrying together 700 to 800 tons of cargo. 
Several experiments have been made on the Leeds and 
Liverpool Canal during the last thirty years. In 1879 
the company tried a screw steamer as a tug, to haul six 
40-ton barges. The section of the canal on which this 
tug was tried is less than 50ft. wide at the surface, with 
sloping sides, and 44ft. depth of water. These boats were 
found to be too powerful, the depth of water not being 
sufficient for the screw to work effectively, and the wash 
on the sides too great. An experiment was then tried by 
joining two narrow boats of about 5ft. beam, with a 
longitudinal space 3ft. wide between, in which was a 
paddle-wheel. This steamer towed fairly well five barges 
of coal, but caused a great wash, and great difficulty was 
experienced in steering. Finally, the system was adopted 
of making the tugs carry cargo and towing other barges 
behind. The tugs hauled two other barges at two miles 
an hour, and in the deeper parts of the canal 2} miles an 
hour ; with one barge the speed increased to 34 miles. 
The cost of carrying by this means, including interest and 
depreciation, was found to be about ‘17d. per ton per 
mile. On the Aire and Calder Navigation, a special form 
of boat for carrying coals, and also for general cargo, has 
been invented by Mr. Bartholomew, which practically 
amounts to a system of railway wagons placed on water. 
These wagons are floated to the coal tips in the dock at 
Goole, and discharged into the vessels by hydraulic power. 
The boats are made of iron, square-shaped, 20ft. long, 
16ft. wide, and 7ft. deep, and carry 40 tons. These boats, 
to the number of thirty, can be coupled together, and 
made into a train, the usual number being about ten or 
twelve. The boats are coupled together by means of wire 
ropes running along each side, and controlled by two 
drums, which are self-acting, and are under the charge of 
the man who is steering. By lengthening and shortening 
the ropes on either side of the train, it can be guided to 
go round any curve. The boats are provided with buffers, 
and are free to move within a certain range both horizon- 
tally and vertically. The steamer which propels the train 
goes behind when it is short, or in front in case of a 
long train. It is provided with a water tank, by 
means of which the head can be depressed when 
towing a loaded train, or raised by emptying the 
water out for light trains. The boats draw 6ft. 3in. 
In France towing barges by locomotives has been tried 
and found to work successfully. A locomotive weighing 
four tons was run on lines laid on the bank, and con- 
nected with the barges by a cable eighty yards long. It 
was found capable of drawing a net load of 100 tons of 
goods for each ton of its own weight. The speed was 
2°4 miles an hour. With horses the speed was less 
than one mile an hour. On the Shropshire Union Canal, 
the London and North-Western Railway Company, under 
the direction of Mr. Jebb, the engineer having co of 
the navigation, made an experiment in towing their 
barges between Chester and Shrewsbury by means of a 
small locomotive engine running on rails on the banks. 
The experiment was successful as far as it went, but 
owing to practical difficulties of various kinds, it has 
been decided not to adopt this system. On the Seine, 
Saone, Rhone, and some other rivers, as on the canal from 
the Scheldt to Brussels, the traffic is worked by means 
of a steel wire rope or chain laid along the bed of the 
canal. By this system vessels can be steered with great 
ease, and there is no wash on the banks. The steam tug, 
or remorqueur, raises this rope or chain from the bottom, 
and it is nipped between revolving pulleys. It is stated 
by M. Moens that a tug with an engine of 20-horse power 
will haul by this means twenty to thirty barges, contain- 
ing each about 270 tons of coals at the rate of two miles 
an hour. The weight an ordinary tug takes is about 
1000 tons. Mr. Leader Williams tried experiments with 
wire haulage on the Bridgwater Canal, but found that, 
owing to the many bends and turns, the system was not 
workable on a narrow canal having large traffic. The 
same opinion was arrived at after experiments made on 
the Grand Junction Canal in Ireland. On a canal having 
sufficient waterway steam haulage costs considerably less 
than horses. In Belgium the respective costs are by 
horses 0°125d. per ton per mile, and by steam, ‘078d. On 
the Aire and Calder, by horses, ‘20d.; by steam, ‘034d. 
On the Gloucester and Berkley Canal the cost of steam 
haulage is ‘O77d., a saving of two-thirds on the cost by 
horses. On the Grand Junction Canal in Ireland steam 
was found, after full trial, to be so much more economical 
— horses that the latter have been entirely dispensed 
with. 

Speed.—The rate at which boats can travel on a canal 
depends to a great extent on the area of the waterway as 
compared to the area of the cross section of the boat. As 
the boat moves along the channel a quantity of water is 
on equal to the area of the cross section of its 
widest part. This water rises in a wave in front of the 
boat, and has to pass in the opposite direction to that in 
which the boat is going, either under the bottom or at 
the sides. The larger the space under the bottom and 
between the sides of the canal and the boat, and the 
better the form of the channel or its hydraulic radius, 
the more freely the boat can move. An increase of speed 
beyond certain limits can only be obtained by unduly 
increasing the tractive power, and by creating waves 
which injure the sides of the canal. In Belgium the 
speed of steam-towed barges is restricted to 2% miles an 
hour. In Holland a speed of 4} miles is allowed, and on 
the ship canals 9 miles. On the Suez Canal the rate is 





restricted to 6{ miles, On the Aire and Calder Canal the 
rate is from 45 to 6 miles. On the Ellesmere Canal 4} 
miles, On the Severn Canal a speed of 6 miles is attained 
one way and 5? the other. In addition to the time 
occupied in running, there is that occupied in passin 
through locks. With the present imperfect system, this 
occupies, on an average, from one and a-half to two 
minutes per mile of journey. Allowing for this and other 
causes of detention, a speed of more than four miles an 
hour from station to station does not appear attainable 
On large canals with lifts this speed would probably be 
increased to another mile in an hour, but this would only 
be over short distances. On the Bridgwater Canals the 
“fast” boats, drawn by horses, used to attain a speed of 
nine miles an hour; but the ordinary speed for horse- 
towed barges, including stoppages, is not more than two 
miles an hour. 

Locks.—Owing to the fact of the inland towns being at 
a considerable elevation above the sea, and the inequalities 
in the surface of the country, it became necessary to raise 
the level of the water in the canals to the level of the 
highest point reached on the journey. The boat with its 
cargo has to be raised and lowered at the points where the 
levels vary. This is done either by locks, inclined planes, 
or hydraulic lifts. From a return given before the Parlia- 
mentary Committee, it appears that there are on an 
average on the English canals one lock to every 1°37 miles 
of canal, and an average rise and fall of 5°84ft. per mile; 
and the time occupied for each lift varies from about 
twenty minutes on some of the older canals to about 
three minutes on the most improved. On the Severn 
Canal the time occupied is at the rate of rather less than 
one foot per minute, or 6ft. for each lock. On the Grand 
Junction Canal the time occupied in passing the boats 
through the locks is 2} minutes to every foot of lift; on 
the Warwick Canals 1? minutes; on the Forth and Clyde 
Canal the time occupied at the locks is six minutes. 
Where the space between the boat and the sides and 
bottom of the lock is small the progress of the boat 
through the lock chamber is very slow, owing to the 
passage back of the water past the boat. On the Aire 
and Calder Canal the process of passing the boats through 
has been hastened, so that a speed of 3ft. per minute has 
been attained by carrying the culverts for the sluice-way 
along the side walls; this plan also aiding in rapidly fill- 
ing or emptying the lock. Hydraulic power for opening 
and closing the gates, balanced sluice gates, and other 
improvements have enabled large locks to be filled or 
emptied in two minutes. Inclined planes have been sub- 
stituted for locks on several canals. The boats are floated 
into an iron caisson, which is drawn up the incline by 
chain power, the descending caisson balancing the ascend- 
ing one, a steam engine supplying the power required to 
overcome friction. The boats being water-borne suffer no 
straining. On the Monkland Canal, near Glasgow, the 
rise is 96ft., the gradient of the incline one in ten; the 
caissons are 7Oft. long, 133ft. wide, and 2#ft. deep. 
The weight of the boat and cargo is about 80 tons, 
and the time occupied in lifting about six minutes. 
Inclined planes have been extensively used on the North 
American canals. The great advantage that inclined 
planes have over locks is not only in the saving of time, 
but also of water. The Trent and Mersey Canal is con- 
nected with the river Weaver by a hydraulic lift erected 
thirteen years ago. There are two iron troughs, each 75ft. 
long, 15ft. 6in. wide, with 5ft. depth of water, resting on 
a central hydraulic ram. The barges are floated into these 
troughs, the end being closed by watertighs doors or 
sluices; the water is then run off the lower trough by a 
syphon to the depth of Gin., and it begins at once to 
ascend, being drawn up by the other trough which is 
descending at the same time. When the descending 
trough reaches the water the hydraulic ram comes into 
play and completes the last 4$ft. The difference of level 
overcome is 50ft., and a 100-ton barge can be transferred 
from the canal to the river and one from the river to the 
canal in about eight minutes, the time occupied in the 
raising being 2} minutes. Other hydraulic lifts of a 
similar character have since been erected in France and 
Belgium. One at La Louviére, on the Canal du Centre, 
lifts barges of 400 tons a height of 504ft., and has been 
recently illustrated in our pages. 








SOCIETY OF ARTS ENGINE TRIALS. 
[Continued from page 178.] 





In our last impression we gave an abstract of the first 
part of the report by Professor Kennedy, Dr. Hopkinson, 
and Mr. Beauchamp Tower, on the tests of gas engines, 
describing briefly the engines entered, the system of 
testing, and analysing the results as applied to the Atkin- 
son “Cycle” engine. To these we shall again refer. 

The Crossley engine.—The experiments made with this 
engine wereof thesame character as those already described 
at length, and the main facts are given in Table I., page 
177 ante. We need not therefore deal at so much length 
with it. It will be observed that in this engine the mean 
initial pressure was higher than in either of the other 
engines, being 1969 1b. per square inch above the atmo- 
sphere, which does not look much like the slow or gradual 
combustion which has sometimes been much talked of. 
But it will also be observed that the charge was compressed 
toa greater pressure than in any other of the engines. 
The compression pressure adopted for the trials is, more- 
over, we believe, higher than is used in the Crossley 
engine generally, and it would be interesting to know 
why, if this is advantageous, it is not always used. 
The indicated horse-power for driving the engine was 
2°38, and the mechanical efficiency reached 86°1 per cent. 
The gas used per indicated horse-power per hour in the 
cylinder was 20°55 cubic feet, and per brake horse-power 
per hour 23°87 cubic feet. Taking into account ignition 
gas, these quautities became 20°76 and 24°1 cubic feet 
respectively. The work done during the pumping stroke 
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—Fig. 5—was equivalent to a mean pressure of about 
2°19 lb. per square inch during the working stroke, which 
corresponds to an indicated horse-power of 0°55. The 
following working out of the thermal efficiency of the 
engine corresponds to that already given for the Atkinson 
engine :—An analysis of the gas by weight and the calcu- 
lation its calorific value gives 19,826 thermal units per 
pound, which corresponds to 626 thermal units per 
cubic foot under standard conditions. For purposes of 
calculation the value of the gas has been taken at 19,800 
thermal units per pound. The ideal mean indicator 
diagram, and an actual card for comparison, are shown in 


Ser 10. 


Mean pressure. ...... 68:10 
Revolutions per min 160-70 


Explosio, » » 78-53 
7H. P (otal) ....17-23 















Absolute pressure /b$ per *” 





and at the 


| done during expansion—above zero of pressure—amounts 





int E, where it reaches its maximum value, 
3440 deg. absolute, or about 3000 deg. Fah. 

“The value of x for the expansion process (as obtained 
from acurve fitting the indicator curves) was 1°435, while 
for the adiabatic process it would be 1376. The work 


to 9220 foot-pounds per explosion, while the temperature 
falls to 2130 deg. absolute, which corresponds to a loss of 
internal energy of 10,700 foot-pounds. It appears, there- 
fore, that combustion must have been completed before 
the expansion ended, and that the gas was losing, and not 
receiving heat during its expansion (at least during its 





diagram curve being lower than the adiabatic curve for 
the gases concerned. This is not shown on Fig. 6, except 
that it shows that the calculated curve which fits the 
indicator curves is one whose index is greater than for 
the adiabatic, and is therefore lower than the latter 
would be. It will also be seen that the quantity 
of heat conducted away by the exhaust was 43°2 per cent., 
as compared with 27°0 per cent. in the Atkinson engine. 
The difference between the length of both the compression 
and the expansion periods in the Atkinson and the Cross- 
ley engines should be noted. In the former less than 
one-fourth of a revolution is occupied in either process, 
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Fig. 6. The mean pressures and volumes used for calcu- | latter part) the expansion curve falling much more 


lation are given in the following table :— 
Pressure in pounds 


seamamaeh, Volumesin | 


ae. cubic feet. | 
A 138 0-300 | 
B 13°8 . 1°039 
Cc 76°3 0°300 | 
D 211°8 0°300 
E 211°8 0°3505 | 
F en 446 1-039 | 


The volume of clearance in this engine was taken at 
40 per cent. of the volume swept by the piston. The 
barometric pressure for the day was 14°9lb. per square 
inch. The temperature of the gas in the meter was 
68°2 deg. Fah., and its pressure 1°34in. of water. 


Fig. 5 
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| 
“The total weight of gas per explosion, corrected for | 


these meter conditions, works out to 0:002231b., its 
calorific value being 34,040 foot-pounds. Assuming, as 
in the former cases, that the temperature of the charge 
just before the beginning of compression was equal to 
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that of the jacket discharge water, in this case 190 deg. 
Fah., the ratio of air to gas by volume works out to 9°50, 
and by weight to 24°2, and the total weight of the charge 
to 0°0561 lb. The value of » for the compression is 1°380. 
The process was, therefore, nearly adiabatic (n=1°408), 
only about 6 per cent. of the heat of compression being 
carried off by the jacket. The calculated temperature at 


the end of the compression is 1064 deg. absolute. The cal- | 
culated temperature at the point D is 2950 deg. absolute, 


quickly than the adiabatic line—see Fig. 6. 

“Tt was found that 7132 pounds of jacket water were 
used per hour, and that the average amount of heat car- 
ried away per hour amounted to 89,575 thermal units, 


| which corresponds to 14,700 foot-pounds per explosion. | and expansion. 


The calculated value of the exhaust waste is 12,100 foot- 
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pounds per explosion, and with these figures the heat 

account stands thus :— 





ub pe 


°.2 
So 


Foot-pounds Per- 
per explosion. centages, 





Calorific value of the gas per explo- 
plosion 000223 x 19,800 x 77... 34,040 ... 100 
Heat turned into work ... ... 7,015 ... 22°1 
Heat rejected in jacket water... ... 14,700 ...  43°2 
Heat rejected in exhaust... ... ... 12,100 ...  35°5 
100°8” 





It will be here noted that—see Fig. 6—as the report states, 
heat was being lost during expansion, as shown by 
thecalculation of estimated temperatures, and by the actual 








Explosions per min 56 Revs permn 2089 
pe 1.H.P. 18°37 - 


| while in the latter half a revolution is occupied. This 
| is one reason why so much heat is not transmitted to the 
| jacket water of the Atkinson engine, and why more heat 
| might be expected to be rejected in the exhaust. Other 
| points also hang upon this high velocity of compression 
But to return to the report. 

“The Otto engine was fitted, as has been already stated, 
with a high-speed counter-shaft, for the purpose cf 
obtaining greater regularity in driving for electrical pur- 
poses. It was thought necessary to find the power ex- 
pended in driving this counter-shaft, as far as it was 
possible todo so. For this purpose a short trial, D, was 
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made with the engine driving the counter-shaft only. The 
indicated power found necessary to drive the counter- 
shaft amounts to 1°9 under these circumstances. This 
indicated horse-power has to be deducted from the brake 
horse-power of trials A and B(Fig. 7), in order toestimatethe 
work which the engine could actually do against electrical 
resistances. The net brake horse-power, reckoned in 
this fashion, comes therefore to 12°84 and 5°51 respectively, 
and the corresponding gas consumption per brake horse- 
power per hour becomes 27°4 and 36°8 cubic feet. 
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“The Grifin engine.—Four experiments were made 
upon the Griffin gas-engine. Experiment A was a six 
hours’ run at full power. Experiment B was a three 
hours’ run at half power. Experiment C was a short run 
empty. Experiment D was a one hour’s run at a some- 
what higher speed and indicated horse-power than trial A, 
and with an altered valve gear. Particulars of these trials 
are = in Table, page 177 ante. 

“Trial A corresponds to the similarly lettered trials of 
| the Atkinson and Crossley engines, and observations were 
| made in thesame manner. The exhibitors elected to work 
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at 200 revolutions per minute, and at a brake load corre- 
sponding to 12}-horse power effective. The actual 
average speed throughout the trial was 198*1 revolutions 
per minute. The maximum speed for any quarter of an 
hour was 199°8 revolutions per minute, and the minimum 
192°7 revolutions per minute.” 

All the main facts are as before given in Table I., and 
by the diagrams Figs. 8 and 9; and as we gave so very 
full an account of the trials! of this engine as made by 
Professor Kennedy in February, 1887, we need not now 
go through the whole of the points which are succinctly 
set forth in that table. The work done during the pump- 
ing stroke—see Fig. 8—was equivalent to 2°4 lb. per square 
inch throughout the working stroke, and to 0°35-horse 
power. The thermal value of the gas was 19,700 units per 
ound or 624 units per cubic foot, the weight per cubic foot 

eing 0°03175 Ib. per cubic foot under standard conditions. 

“The weight of the gas per cubic foot through the 
meter, under these conditions, works out to 0°0300 lb. per 
cubic foot. The corresponding weight of gas per explo- 
sion was 0°001358 lb. The mean temperature of the water 
as it left the jacket was 132 deg. Fah., and this has been 
assumed, as before, to be the temperature of the charge 
after it entered the cylinder. On this basis the ratio of 
air to gas by weight works out to 31°6, and by volume 
to 12°36. The total weight of the charge works out to 
004426 Ib. 

“The value of the index » for the compression process, 
worked out as before, is 1°245, and under these conditions 
the rise of temperature would be 206 deg. Fah., so that 
the temperature at the point C would be 799 deg. abso- 
lute. The temperature at D, corresponding to the rise 
of pressure at constant volume, would be 2010 deg. abso- 
lute, taking the specific heat of the gas to be the quantity 
worked out in detail for the Atkinson engine. This is a 
point in which the different engines would vary extremely 
little. During the process D E—Fig. 15—the calculated 
temperature rises to 2580 deg. absolute, the highest limit 
of temperature. 

“The expansion process was very nearly adiabatic, the 
value of x Sees 1350, while for the adiabatic process it 
would be 1376. The calculated temperature at F is 
1866 deg. absolute. The quantity of heat apparentl 
received during the expansion is therefore very small. It 
works out to only 320 foot-pounds, which is less than 
7 per cent. of the heat turned into work during the same 
operation, as against about 30 per cent. in the Atkinson 
engine. The combustion must, therefore, have been very 
nearly complete when the point E was reached. The 
quantity of jacket water used was 1021°7 lb. per hour, and 
the average heat carried away by it per hour was 72,790 
thermal units. This amount of heat is equivalent to 
7260 foot-pounds per explosion. The exhaust waste, 
calculated as before, is equivalent to 8220 foot-pounds per 
explosion. With these figures the heat account comes 
out as follows :— 


Foot-pounds. Percentages. 
Calorific value of the gas per explo- 





sion, 0°001358 x 19,700 x 772 ... 20,650 ... 100 
Heat turned into work ... ... 4,350 21°1 
Heat rejected in jacket water ... 7,260 35 2 
Heat rejected in exhaust... ... ... 8,220 39°8 
Unaccounted for, including heat 

rejected in blank charge of air ... a %. 39 

20 650 100°0” 


It is to be noticed that the balance unaccounted for in- 
cludes in this case a quantity—the heat carried away by 
the ‘scavenger’ charge of air—which did not exist in 
either of the two former cases. The actual work done 
corresponding to the indicated horse-power of 15°47, was 
3960 sor yee Ai per explosion, or 91 per cent. of that 
due to the ideal mean process. The difference between 
the ideal mean diagram and an actual indicator card will 
be seen on reference to Fig. 9. The heat actually turned 
into work is thus 19°2 per cent. of the whole heat of 
combustion; 35°2 per cent. of the same quantity was 
rejected in the jacket water; and 45°6 per cent. in the 
exhaust, &. The total quantity of heat used corre- 
sponds to 13,390 thermal units per indicated horse- 
power per hour. The efficiency of a ‘perfect’ engine 
working between the same limits of temperature as the 
Griffin engine would be 78 per cent. The efficiency of 
the actual engine compared with such an engine is 24°6 
der cent.” 

Professor Kennedy’s treatment of the results of the 
trials is, it will have been seen, very exhaustive, that it 
leaves little to be desired, although many readers of the 
report would have been pleased to get explanations on 
some points. The facts ascertained concerning the Atkin- 
son engine are very curious, especially in comparison 
with those from the other engines. In order to show 
inamore graphic manner that which, in some respects, 
is to be obtained from a comparison of the diagrams 
from the three engines, we have in Fig. 10 superposed 
the A diagram from each. The long black line diagram 
is the Atkinson diagram. The diagram marked C is the 
Crossley engine, and that marked G the Griffin diagram. 
The diagrams are superposed in the A scale, taken so as to 
represent their compressing strokes by the same horizontal 
length, and show relatively howa definite amount of charge 
is utilised in each engine. In the Crossley and Griffin 
the working strokes correspond in length to the compress- 
ing stroke, but in the Atkinson engine the working stroke 
is more than double the compression stroke, and the 
diagram shows the advantage which ought to be derivable 
from the extra expansion. The Crossley diagram shows 
an unusual amount of compression, and a correspondingly 
high initial pressure. The Griffin diagram shows a com- 
pression higher than the Atkinson, but a lower initial 
pressure, due to the weak mixture used—viz., 1 volume 
of gas to 12°36 volumes of air. Generally speaking, the 
relation between total initial and total compression 
eget is proportional to the richness of the charge. 

e high expansion line in the Atkinson diagram is very 
noticeable, especially when compared with the Crossley 
diagram. According to the report, the richness of the 


1 Tae Enorneer, vol. Ixv., pp. 408 et seq. 








charge was practically the same, viz. :—Crossley, 1 gas to 
95 air; Atkinson, | gas to 9°33 air; but in Crossley’s engine 
the charge was diluted with the residuum left in the cylin- 
der. If we compare these diagrams to the period of ex- 
pansion to original volume, there is evident a very remark- 
able difference in the way the gas is utilised. Crossley’s 
shows a high compression, a heavy initial pressure, a 
rapid loss of heat, and comparatively a low terminal 

ressure. Atkinson’s has a low compression, moderate 
initial pressure, and a long sustained expansion line, 
which by the cycle engine mechanism can be utilised. 
The maintenance of the pressure through so long a range 
of pressures is largely owing to the rapidity with which 
the expansion is effected—namely, from three to four 
times that of the Crossley expansion. It will be seen 
that even the point of expansion to original volume, 
namely to A B, the diagram, is larger in the Atkinson than 
in the Crossley engine, and a considerable pressure—over 
40 1b. above the atmosphere—is left, it will be seen with 
which to continue the expansion. It must, of course, 
be remarked that the diagrams are not placed with refer- 
ence to their generating volumes or clearance. 

The indicator diagrams thus compared may, however, 
be very misleading. The diagram from the Atkinson would 
appear to indicate that nearly forty per cent. more work 
would be available than in either of the other engines, for 
the work represented by the area from A-B to the end of 
the stroke is in excess of that obtainable from the other 
engines, but the result in gas consumption is not anything 
like so much better in the Atkinson engine as this would 
appear to show. The question is, where goes the improve- 
ment in economy which the great range of expansion 
ought to give the Atkinson engine. 

Professor Kennedy concludes, as will have been seen, 
that the pressure at the period of expansion to original 
volume is much higher than is warranted by expansion of 
the materials used, if combustion were even approxi- 
mately complete when expansion commenced, as shown 
by the fact that the indicator curve is much higher than 
the adiabatic curve for the materials. In order to show 
the relative position of the actual indicator curve and the 
adiabatic curve, we have calculated the latter and placed 
it upon an Atkinson diagram in Fig. 11. From this it is 
seen that the indicator diagram shows the existence of 
pressures all along the expansion line much higher than 
would be expected; from which the conclusion is forced 
upon us that the combustion is far from complete at the 
commencement of expansion, and the initial pressure not 
so high as it should be. Herein lies the secret of the 
secon. tie expectations, whether from the great speed of 
the expansion stroke, or whatever the cause. The com- 
bustion during expansion may be proved in many engines 
by taking off the exhaust pipe, when a flame is often to 
be seen. If Mr. Atkinson could use a weaker mixture, 
he might obtain higher efficiency; but probably he could 
not use it with the same ignition apparatus. 

We have now given the leading features of these trials, 
which, with the reports upon them, must be acknow- 
ledged to be very valuable; and although the Society of 
Arts felt it necessary to award gold medals to the few com- 
petitors, it must be admitted they were merited, although 
such impartiality may be more pleasant to the Society than 
to the competitors. The public will, however, be able to 
consult the figures now given when it is desired to arrive 
at a conclusion concerning the engines. 

A letter which accompanied the report of the judges 
explains the grounds upon which the awards were made; 
from all which it will be gathered that the Paxman 
steam, and the Atkinson gas engine received the gold 
medal because they were both exceptionally good in all 
essential details, and the other engines because they were 
also good engines, and were there. 








DOUBLE BAND SAW MACHINE FOR DEEP 
CUTTING. 


Messrs. JOHN Watts AND Co., engineers, of the Broad Weir 
Works, Bristol, have so perfected the band saw, and adapted it 
to deep cutting, while making one and the same machine 
take two cuts simultaneously, that their double band-sawing 
machine bids fair to modify the whole business of saw- 
mills, by reducing the power required, increasing the speed 
of the operation, and diminishing the waste. This last and 
greatest advantage is two-fold, indeed threefold ; it diminishes 
the actual waste by about half; and this very saving of stuff 
often permits of getting one more board out of a log than is 
possible with the saw-frame. Moreover, the sawn surface is so 
smooth that scarcely anything further need be taken off a board 
in bringing it up to the highest possible finish. Indeed, the 
face is so perfect that we doubt not it could be finished by 
means of a machine like that used for the panels of railway 
carriages, 

The second machine—front and side elevations of which are 
given on page 201—contains several improvements in design and 
detail over that already illustrated in this journal.! While the 
larger machine will take planks up to 2d4in. by 6in., the 
smaller is designed for a maximum scantling of 12in. by 
4in. The feed of both machines may be regulated to 4, 
8, 12, or 16 lineal feet per minute; and the two cuts only 
diminish the thickness by a bare jin. To form the saws, a 
steel band 2hin. to 3in. wide and 18 or 19 B.W.G., according 
to the stuff to be sawn, is toothed in a fly press, brazed up so 
as to be continuous, and sharpened by hand. This sharpening 
process is continued until the saws are worn down to about 
half their original width. Judicious adaptation of the teeth 
to the various descriptions of timber, and using the freshly 
sharpened saws, first at a quick speed, and afterwards at a 
slower, as they become to a certain extent blunted, reduces 
the time taken up in sharpening to a very small percentage of 
the period during which they are working. In cutting small 
parcels of timber which often have to be converted into boards of 
several thicknesses, this band saw machine is specially useful 
and economical, because its saws are set for thickness by the 
mere turn of a screw, whereas in the saw frame the saws have 
to be taken out, the packing pieces between them changed, and 
the saws replaced, an operation which may take an hour. 

The advantage of a true-cut by a thin saw, making so small 
a kerf, is secured by supporting the blade immediately above 


I See Tue RNGiNEER/22nd April, 1881, vol. i, page 294. 
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and below the timber by guide or distending pulleys, which 
direct it outwards beyond the straight line forming tangent to 
the two saw pulleys ; and, while both the blades are adjustable, 
the leading saw may be set forward to determine the thickness 
of the second board, that of the first having been obtained by 
setting the back fence. Reference to the accompanying dia- 
gram will show which is the leading and which is the following 
saw. 

As will be seen from our illustrations, the machine is self- 
contained, all attachments being secured to the bed-plate ; 
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there is no independent countershaft ; the fast and loose pulleys 
for the main driving belt are on the saw pulley shaft,as is also the 
speed cone for driving the feed gear; and all are below the 
floor line. The base plate also carries the main or centre 
standard, constituting the frame, which is in the form of a 
letter T, strengthened by curves at the underside of the hori- 
zontal member. The saws are carried upon 48in. pulleys, rubber- 
tired. The upper pulleys run in bearings mounted upon brackets 
sliding in the main standard, and are adjustable by means of long 
screws passing through one end of a laminar spring, the tension 
necessary for cutting being regulated by screws attached to the 
outer end of the springs, within easy reach of the workman. 
The adjustments for each saw are independent, and the vertical 
travel of the sliding brackets is sufficient for a wide range of 
different length saws. Although both saws receive their motion 
from the same driving pulley and one belt, thereby insuring a 
uniform speed for each saw, yet each one may be adjusted 
separately ; and one saw only, or both together, may be run at 
pleasure. 

So much for the cutting portion of the machine ; now for the 
feed-gear, which is automatic. The bench, or table, is arranged 
at a convenient height above the floor, and is provided with slots 
at both sides for allowing the saws to be changed. A belt from 
the cone pulley on the main shaft drives a corresponding cone 
pulley on a worm shaft, gearing into worm wheels keyed to 
the bush or sleeve of the mitre wheels driving the feed rollers 
in the back fence. The rollers in the front fence receive their 
motion from, and slide upon, feather keys in the cross-shafts. 
The bearings of the feed rollers in the back fence are fixed, but 
each roller in the front fence is carried in a sliding bracket, 
adjustable for any irregularities in the thickness of the timber. 
This is effected by means of weighted levers acting upon a 
toothed segment gearing with a rack in the front fence slide by 
means of an intermediate wheel. The front feed rollers are 
slightly fluted, but the back are plain, and are divided into 
upper and lower sections with fence bars between, the upper 
rollers and bars in the back fence being adjustable to suit vary- 
ing widths of timber. There is provision for turning the feed 
shaft, and with it all the rollers, by hand, from one or other 
side of the machine when the saws are not running. A pressure 
or binding roller—seen in the front view—actuated by weight 
and lever, is provided for keeping the timber close up to the 
back fence after the leading saw has commenced its cut and 
before the following saw enters—see diagram. 

We now come to the arrangement for setting out the saws, 
and supporting them close to the work, in order to give rigidity 
to that portion of the blade actually engaged in cutting, and 
for the adjustment of the fences, as well as the method of 
moving one saw in advance of the other the required distance 
to suit the thickness of board to be cut. The following saw 
has no lateral movement except that provided for the upper 
guide roller. This roller has its bearing in a bracket sliding 
horizontally in a carrier bolted to the front member of the T 
standard, the adjustment being by means of a screw, 80 
that the saw may be set absolutely parallel with the face 
of the back fence, thereby insuring absolute parallelism 
and uniformity of thickness in the board. The back fence is 
adjustable with respect to the following saw, the space between 
the two being determined by the thickness of the board to be 
cut. That portion of the leading saw which is actually engaged 
in cutting is provided with a lateral adjustment. The guide 
pulleys, both above and below the table over which the saw 
runs are mounted on brackets working in V guides, which are 
actuated by screws and mitre wheels under the control of the 
operator. In this way the leading saw may be moved outwards, 
or beyond the line of the following saw, to any required distance 
within the prescribed limits, thus determining the thickness of 
the second board. The means for controlling the front fence 
slides, as well as all other adjustments, including the starting 
and stopping gear, are brought to the front of the machine, 
within easy reach of the workman. The end thrust of the 
timber against the saws, due to the feed, is taken up by steel 
rollers, and in some cases lignum vite blocks, at the back of the 
blades. 

What strikes us specially about this machine, the castings of 
which are in the box form, is the manner in which all the move- 
ments are made adjustable and operated, with apparently every 
possible requirement foreseen and provided for, this thorough- 
ness of design, in accordance with the best tool practice, being 
doubtless due in a great measure to Mr. Watts’ former connec- 
tion with thetool department of Sir Joseph Whitworthand Co., of 
Manchester. Thisdouble band-saw machine requires, it isclaimed, 
noskilled labour and no hand work at all beyond the ordinary care 
of any machine tool, and the continuous feeding up of the timber. 
It does the work of an ordinary saw frame in about one-third of 
the time, re-saws inch boards with two cuts, giving a produce of 
gin. thickness of stuff, which, in the case of fine woods is an 
important consideration. It is also, porhaps, the only really 
successful band-sawing machine for deep cutting yet brought 
out, although many saw-mill engineers have given much time 
and attention to the subject. A machine like that illustrated 
is working at Lord Monteagle’ saw-mills at Foynes on the 
Shannon ; and one of the larger size has just been erected at 
the export packing-case factory of Messrs. J. S. Fry and Sons, 
cocoa manufacturers, of Bristol and London. 
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RAILWAY MATTERS. 


Tue death is announced at Bournemouth of Mr. R. J. 
Underdown, who until recently was general manager of the 
Manchester, Sheffield, and Lincolnshire Railway, which position he 
esigned on account of ill-health. He was about sixty years of age. 


Tue South Australian Government railway lines opened 
for traffic at the end of 1888 extended over 1500 miles. The number 
of passengers during the year was 3,867,009, being on an average 
10,565 each day. The goods traffic was 891,038 tons, and the total 
receipts £877,576 19s. 11d. 


From the half-yearly report of the directors of the 
Belfast and Northern Counties Railway to December 31st, 1888, it 
appears that the miles worked by the company’s engines was 217°5. 
The train mileage was:—Goods, 170,453; passenger, 374,276: or 
a total of 544,729 train miles. The locomotive power cost 
£15,905 1s. 4d., or a little over 7d. per train mile. The total cost 
of maintenance of way and works was £15,679 4s. 7d.; repairs and 
renewals of carriages and wagons, £5045 2s. 6d.; and traffic ex- 
penses, £15,501 15s. 10d.; general charges, £4738 17s. 10d. 


Ow the new Pacific Railway to the foot of the Andes is 
perhaps the longest straight piece of railway in the world. Itis 211 
miles without a bend, and in this distance there is not a single 
bridge and no opening larger than an ordinary culvert. There is 
no cutting greater than one metre in depth, and no embankment 
of a height exceeding one metre. There is practically no available 
timber on the plain, and this has led to the extensive use of metallic 
sleepers. Work has already been commenced on the mountain 
section of the road, which is to cross the Andes and unite with the 
Chilian line. 

Touts on river and canal transportation were abolished 
in France in 1880. The railway companies point out that the ton 
mileage on French railways has decreased 700,000,000 since 1880, 
and the traffic by the waterways has increased 800,000,000 tons 
since the same date. They now want the Government to restore 
the canal tolls. In America men have very little patience with 
this childlike flying to Government for help in everything, and the 
Engineering News remarks:—‘‘It has never occurred to them, 
apparently, that there might be profit in reducing the railway 
rates, as was done on the N.Y. Ceutral R.R. when Erie Canal tolls 
were abolished.” 


Tue following is a general classification of the accidents 


on American railways in mber last :— 

Collisions. Derailments. Other. Total.  P.c. 
Defectsofroad .. — .. .. M .. .. — « 14 .. 10 
Defectsofequipment 5 .. .. 10 .. .. 9 .« 2 .. 18 

Negligence in operat- 
ae 2 Psa =a = > ice 

Unforeseen obstruc- 
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A PASSENGER train running on the Grand Trunk Rail- 
way, on the night of the 27th ult., fell through a bridge at St. 
George, Western Ontario, ten persons being killed and thirty injured. 
The bridge was 60ft. high. It appears that the tire of a driving- 
wheel of the engine broke as the train approached the bridge, and 
a dining coach and two passenger coaches were thus forced through 
the structure. The dining coach stood on end against the pier, 
and one car hung over the broken bridge. The other two cars 
turned over and over in mid-air in the chasm, every one in them 
being killed or injured. One passenger died since the accident. 
The verdict of the coroner’s jury is that the accident was due to 
the breaking of the tire of the driving wheel of the engine. 


A prospectus has been issued of the Naini Tal Wire 
Ropeway Company, Limited, with a capital of 2,00,000 rupees, in 
2000 shares of 100 rupees each. Indian Engineering says:—‘‘ The 
company is stated to have received the following concessions from 
the Local Government, viz.:—(1) Right of way, (2) free use of 
water power, and (3) grant of Government land. The projectors 
claim that whereas carts occupy three days between the railway 
terminus at the foot of the ills and Naini Tal, the cost being 
10 annas per maund, whilst coolies occupy eight hours, at a cost of 
14 annas per maund, the Wire Ropeway will do the same work in 
three hours, at an average charge of four annas permaund. The 
carrying capacity of the ropeway is to be 500 maunds, in each 
direction, in a period of eight hours.” 


Tue elevated trains in New York and Brooklyn had 
several accidents on the morning of January 24th, due to the 
heavy fog which suddenly settled down over the cities. The 
accidents were all rear collisions, and were due to the close head- 
way under which trains are run in the rush hours, and the fact 
that in the dense fog the engineers could hardly see a car length 
ahead of their engines. On the King’s County Elevated in Brook- 
lyn, a train just leaving the Nostrand Avenue station was run into 
by a following train. The collision was slight, but during the 
panic which ensued among the passengers, one man jumped into 
the street and was killed by the fall. On the New York Elevated 
at 104th-street a rear collision occurred severe enough to break up 
the cars somewhat, and severely bruise a number of passengers. 


Ix an article headed “What our Railways Carry— 
Paper,” the Railway News gives some interesting figures. Our own 
country does not supply nearly the quantity of rags and waste 
required for this industry, and about 300,000 tons of rags and 
fibres are consequently imported every year, in addition to the 
home supply. Here alone is a fine field of traffic for the companies, 
though it represents but a small portion of the actual business 
derived from the paper industry. In the United Kingdom there 
are 361 paper mills, working, say, 540 machines, which on an 
average can turn out twenty tons a week, or an aggregate yearly 
make of about 563,000 tons; so that, assuming each ton of manu- 
factured paper requires at least two tons of raw materials, the 
paper-making industries represent an aggregate yearly tonnage of 
considerably over 1,000,000 tons. In addition to the raw material 
used, large quantities of chemicals are employed, and from this 
source the railway companies secure a fair amount of business. 
The coal consumed by the paper factories also forms an important 
item of railway traffic, 200 tons a week being a comparatively small 
figure fora mill. It would seem that a home manufacture of some 
503,000 tons of paper a year should be sufficient to meet the con- 
sumption of this country; but so far from this being the case, 
foreign makers send us a further supply of about 1,500,000 tons in 
the twelve months. The North-Western Railway brings into 
London from the Belfast and Lancashire mills a total of not far 
short of 300 tons a week, mainly for the newspapers. This com- 
pany, for instance, brings supplies for the Radway News, Times, 
Standard, Observer, Morning Post, Graphic, Iliustrated London 
News, Glole, Sportsman, Evening News, Echo, Dispatch, People, 
Penny Iliustrated, and some other smaller issues; and the South- 
Eastern and Chatham Companies have also a steady flow of this 
class of traffic to deal with. For the daily newspapers the 
paper is bought in wound on reels, each reel containing on 
an average three miles of paper, and weighing from 5 cwt. to 6 cwt. 
There are now — in the United Kingdom 2176 journals, 
distributed as follows:—England: London, 463; provinces, 1277— 
1740; Wales, £7; Scotland, 190; Ireland, 146; isles, 23; 133 daily 
papers published in England, 6 daily papers published in Wales, 
19 daily papers published in Scotland, 15 daily papers published in 
Ireland, 1 daily paper published in British isles. A weekly issue of 
the Railway News requires about 4 miles of paper nearly 3ft. in 
width, and weighs nearly half a ton. Taking the daily circulation 
of the Daily Telegraph at 250,000 copies a day, this represents 
about 99 miles, dft. 6in. in width, of paper a day, which weighs 
about 20 tons, or at the rate of over 6000 tons a year, 





NOTES AND MEMORANDA. 


In London last week 2608 births and 1472 deaths were 
registered. Allowing for increase of population, the births were 
308 and the deaths 375 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 17°5, 18°2, and 18°8 in the 
three preceding weeks, declined again last week to 17°6. 


EXxPERIMENTs on the thermal conductivity of mercury 
by A Berget—Comp. Rend., 107, 171-172—between 100 deg. and 
330 deg. show that the value of the coefficient K diminishes as the 
temperature rises, the variation being 0°00045 for one degree. 
Incidentally the author verified the law that in two walls of the same 
nature but of different diameters, the times required to establish 
stationary temperatures are to one another as the squares of the 
diameters of the walls. 


Tue population of the Dag ors towns of Sweden is 
as follows :—Stockholm, 223, ; Gothenburg, 93,000; Malmi, 
45,000; Norrképing, 29,000; Gefle, 21,000; ory 21,000 ; 
Karlskrona, 19,000; Helsingborg, 16,000; Lund, 15,000; Orebro, 
14,000; Kolmar, 12,000; Linképing, 12,000; Landskrona, 12,000; 
Sundsvall, 11,000. There are 15 towns containing more than 
10,000 inhabitants ; 20 containing from 5000 to 10,000; 26 from 
2000 to 5000; 19 from 1000 to 2000; and 11 with a population 
under 1000. 


In a recent number of the Chemical News a lecture 
apparatus for showing combustion of air in coal-gas is described by 
G. Craig. The apparatus consists of an inverted flask with 
a side-tube in the neck and an orifice at bottom lined with 
asbestos; the mouth is fitted with a cork soaked in vaseline 
through which passes a glass tube. The flask is filled with 
coal-gas through the side-tube which is ignited at the orifice, the 
tube is pushed up through the cork, and the air will soon be seen 
burning from the tube with its usual feebly luminous flame in the 
interior of the flask. 


Ir is stated that Dr. Kruss, of Munich, has succeeded 
in decomposing the metals cobalt and nickel, and therefore in 
establishing the fact that they are not elements, as has been here- 
tofore believed. He finds each to be composed of two constituents, 
one being common to both. If the news be true, the importance 
of it goes without saying. ‘‘We have not to remind our readers 
that it has always,” says the Chemical Trades Journal, ‘‘ remained 
an open question whether the substances thus far universally 
treated as elements be really undecomposable. The history of 
chemistry warrants the belief that, by the application of means 
more powerful than those actually in use, more simple bodies 
might be obtained from so-called elements.” 


Aw abstract of a paper by A. Naccari—Gazetta 18-- 
on the specific heats of some metals, up to 300 F., is given in the 
Journal of the Chemical Society for December last. The author un- 
favourably criticises the work on this subject of Béde and Bys- 
troem, as they used water into which to plunge the metal, the 
formation of steam on which gave incorrect results. The author 
used oil. The new results, however, do not differ very much from 
the old. For temperatures of 50 deg. and of 300 deg. C. they are 
respectively as follows, for a few of the metals :—Zinc, 0°0929 and 
071040; iron, 071113 and 0°1376; silver, 0°05556 and 0-06091; 
copper, 0°09316 and 0°09846; nickel, 0°1090 and 0°1327; lead, 
0°0304 and 0°0338. Various collateral values are given in the 
paper. 

Ata recent meeting of the Chemical Society a paper 
was read on “The Vapour-density of Hydrogen Fluoride,” by T. 
E. Thorpe, F.R.S., and F. J. Hambly. The authors have care- 
fully studied the molecular breaking down of the vapour as it is 
affected by changes of temperature and pressure. It would 
appear that there is no evidence for the existence of a molecule 
corresponding to the formula H.F,. The density at above 32 deg. 
corresponds apparently with H,F., but the curve gives no 
indication of any condition of statical equilibrium in the neighbour- 
hood of this temperature such as would be manifest if such a mole- 
cule were capable of independent existence. At temperatures 
below this point the density gradually increases in a perfectly 
regular manner until at 26-4 deg., the lowest temperature observed, 
the density becomes 1°773, equivalent to a molecular weight of 
51-2 (H,F; = 60) ; as it is heated the vapour behaves like a mixture 
of a complex molecule HzF:z, or of HzF, and H,F, molecules, with 
a gradually increasing number of molecules of HF, the process of 
dissociation being perfectly continuous until the temperature 
increases to about 60 deg., when the density becomes approximate] 
normal, i.¢., corresponds to a vapour consisting wholly of H 
molecules. Their values for the density at, circa, 32 deg., under 
ordinary atmospheric pressure, agree almost exactly with those 
obtained by Mallett. 


In a paper in the “ Proceedings of the Royal Society,” 
vol. xlv. ‘Un the Maximum Discharge through a Pipe of Circular 
Section when the effective Head is due only to the Pipe’s Inclina- 
tion,” Mr. Henry Hennessy, F.R.S., says:—‘‘The maximum dis- 
charge will be when the pipe is filled up to the segment of 308° 10’. 
The supplemental arc being 51° 50’, the maximum jdischarge would 
occur when the liquid falls below the summit of the inner surface 
of the pipe “| about the twentieth of the diameter. This result 
might be called a hydraulic paradox, or the condition of a pipe 
carrying liquid ata small inclination giving a greater discharge 
when filled up to nineteen-twentieths of its diameter than when 
completely full. The hydraulic paradox here referred to as a 
deduction from the expression for hydraulic mean depth is not so 
practicaily important as the question of velocity of the liquid pass- 
ing through the section of greatest hydraulic mean depth. The 
maximum hydraulic mean depth for the pipe was found to be 
0°6086r, while it is 0‘5r for a full pipe. As the velocities may be 
taken as very approximately proportional to the square roots of the 
bydraulic mean depths, we shall have for v!, the maximum velocity, 


June / 6086 — 1-103, 
A/ 5000 


Or the velocity for the maximum hydraulic depth exceeds the 
velocity for a full pipe under the conditions specified by 104 per 
cent. This result may possibly be utilised in circular drain pipes 
liable to he coated with deposits, 


A PRELIMINARY statement of the production and con- 
sumption of copper in the United States in 1888, made by the 
Mining Statistics and Technology division of the United States 
Geological pte from returns obtained from the majority of pro- 
ducers, and checked and supplemented by full reports from nearly 
all the refiners in the country, gives the following total copper pro- 
duction in the United States :—Lake Superior, 86,404,993 lb.; 
Arizona, 31,797,300lb.; Montana, 97,897,968lb.; New Mexico, 
1,631,2711b. California, 1,170,0211b.; Colorado, 1,221,100 1b.; 
Utah, 2,131,047 lb.; Wyoming, 232,819lb.; Nevada, 50,000 Ib.; 
Idaho, 50,000; Maine and New Hampshire and Vermont, 
271,631 1b.; Southern States, 18,2011b.; lead desilverisers, &c., 
2,618,074 lb.; total domestic copper, 225,494,425 lb. ; from imported 
pyrites and ores, 4,909,1561b.; total, including copper from 
imported pyrites, 230,403,581 1b. The production of the principal 

e Superior mines is p ing at a greater rate than ever, and 
a very considerable increase is expected should prices continue at 
or near the present level of about 164 cents for Lake copper, 
unless the French syndicate and the mines whose product it has 
contracted for agree upon some reduction of output. Itis reported 
that on the Ist of January, 1888, the stock in the hands of the 
syndicate in this country was 59,000,000]b. This includes fine 
copper in matte and ore in transit and at works, with the exception 
of some Anaconda material. Of the total quantity of copper pro- 
duced in the United States in 1888, about 158,000,000 lb. was 
refined in that country. 
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MISCELLANEA, 


Tue jury of the Centennial International Exhibition 
Melbourne, have awarded to Hulse and Co., Ordsal Works, Man. 
chester, first order of merit for collection of machine tools, and 
special tion for exceptional excellence, 


THE second part of vol. vi. of the “ Transactions” of the 
American Institute of Electrical Engineers contains an interesting 
paper on electric meters, entitled ‘‘ Six Years’ ;Practical Experience 
with the Edison Chemical Meter,” by Mr. W. J. Jenks, 


AccorDING to recent returns, the population of Sweden 
at the end of 1886 numbered 4,717,189 persons, of whom 825,388 
inhabited the towns. They are not much quicker in publishing 
these statistics in Sweden than they are in publishing similar 
things in England. The increase, though steady, is slow, amount- 
ing to about 35,000 annually. 


Tue Royal National Life-boat Institution has intro- 
duced a Bill into the House of Commons entitled a “ Bill to amend 
the Removal of Wrecks Act, 1877.” It provides for the removal 
of all wrecks on or near the coasts of the United Kingdom, whether 
in navigable waters or not, which may prove a danger to the crews 
of life-boats in their endeavours to save life and property. The 
Bill is backed by members representing all shades of political 
thought, and is likely to receive very general support. The second 
reading is fixed for Wednesday, the 27th instant. 


CornE.Lius H, Detamater, founier of the Delamater 
Ironworks, and inventor and maker of the well-known horizontal 
engine with overhanging cylinder, died of pneumonia, February 
7th, at his residence, 424, West Twentieth-street. Mr. Delamater 
was born at Rhinebeck, August 30th, 1821, and came to New 
York as a boy of fourteen{to earn his living. At twenty-one he 
became a clerk in the Phoenix Ironworks, Canal and West-streets, 
Three years later, in 1842, Delamater and his cousin, Peter Hogg, 
formed a partnership and carried on the business. In 1850 they 
removed to the foot of West Thirteenth-street, where the Dela- 
mater Ironworks now stand. 


Tue Americans are getting very tired of the examina- 
tion system of the Patent-office and under the existing law. The 
abolition of the present American system of granting patents is very 
strongly talked of, and complaints against the Patent-oflice are very 
frequent. Nearly all the official malfeasances and misfeasances in 
the calendar are charged against the officials of the Patent-office, 
Certainly ‘‘ carelessness, neglect of duty, favouritism, corruption, 
fraud, bribery, systematic efforts to swindle, persecute, and defeat 
inventors in their endeavour to secure patents’’ are charges made 
by the New York World. Amongst others the Scientific American 
concludes a very temperate article by striking at the root of the 
evil—and advises the abolition of the present examination system 
of granting patents—and let each inventor judge for himself 
whether it is for his interest or not to take out a patent for his 
alleged invention, 


A town’s meeting was held at Sheffield last night in 
support of the scheme shortly to come before Parliament for 
establishing an improved waterway connecting Sheffield and the 
South Yorkshire district with the sea. A resolution was adopted 
declaring that an improved and independent water communication 
between Sheffield and the sea had become a vital necessity for the 
retention and development of the trade and commercial interests of 
Sheffield, Rotherham, Doncaster, and the South Yorkshire coal 
trade. It was urged that the canal was necessary because of the 
great disadvantage for trade purposes of inland towns, as com- 
pared with places on or nearer to the seaboard, or possessing water 
communication adapted to the requirements of modern times. 
The objects of the Bill deposited by the promoters of the scheme 
are the purchase of various existing canals between Sheffield and 
Keadby, and the widening and improving of these waterways, 
together with the construction of new canals and extensive docks 
to accommodate vessels of moderate size. 


Tue annual review of the industrial progress of the 
South, published in the Baltimore Manufacturers’ Record, shows 
that the capital represented by new mining and manufacturing 
enterprises organised in 1888 was 168,800,000 dols. During 1888 
there were organised in the South 3618 new enterprises, against 
3430 in 1887, and 1575 in 1886. In the South, since the year 1880, 
20,000 miles of railroad have been built, and over 700,000,000 dols. 
have been spent in building new roads and improving old ones. 
Cottons mills have increased from 180, with 15,222 looms and 
713,989 spindles in 1880, to over 300 mills, with about 38,000 looms 
and 1,800,000 spindles, while many new mills are under con- 
struction and old ones are being enlarged. ‘The value of cotton 

is made in the South was 21,000,000 dols. in 1880, and nearly 
50,000,000 dols. in 1888. The value of the South’s agricultural 
products for 1888 was about 800,000,000 dols., as compared with 
67,000,000 dols. for 1879. The value of the South’s live stock is 
now 575,000,000 dols., while in 1879 it was only 391,400,000 dols. 
The production of grain rose from 431,074,630 bushels in 1880 to 
626,305,000 in 1887, being an increase of nearly 200,000,000 bushels, 


A DEscRIPTION by a Mr. Jouanny of an apparatus 
which he uses in his shop, to collect the dust of copper and tinsel 
escaping from the rolls, is thus described in the Radlroad (Gazette: 
~—It consists of an inverted bell, immersed in a vessel containing 
water. The upper portion of this bell has a pipe connected with a 
fan, which forces into the bell the dust-laden air, and round the 
lower portion are a number of small boles, about 0-2in. in diameter. 
The level of the liquid is about 0°2in. above these holes, When 
the fan is started the water is depressed within the bell, and the 
air and dust escape through the small holes. In their upward 
movement the air bubbles through the water, which retains the 
dust, the latter sinking to the bottom of the vessel, by reason of its 
greater weight. A float maintains the water level constant, and 
there is a discharge cock to collect the precipitated dust. This 
dust collector will he found useful in factories where the dust of 
precious metals is to be saved. On the other hand, from a sanitary 

int of view, it purifies air, carrying in suspension dust which 1s 
injurious to the workmen, and permits the removal of poisonous 
dust without discharging it into the external air, to the injury of 
animal and vegetable life. 


To develope and provide accommodation for a portion of 
the South African trade, the directors of the Union Steamship 
Company have arranged for the construction of two steamers. One 
of these is intended for the South African Intercolonial Mail Service 
between Cape Town, Natal, and Delagoa Bay. The other new 
steamer will be utilised in the company’s branch services between 
Southampton and Continental ports, The contracts for these 
vessels have been placed with Messrs. Day, Simmons and Co., of 
Southampton. The details of the intercolonial steamer are as 
follows:—Length, 270ft.; breadth, 33ft.; depth, 16ft. 10in.; esti- 
mated gross tonnage, 1350 tons. Her engines will be of the tri- 
compound type, the cylinders being 22in., 37in., and 59in, diameter, 
and length of stroke 42in.; working pressure of boilers, 1601b.; 
and estimated indicated horse-power, rfo0. She will have accom- 
modation for about thirty first-class, twenty second-class, and fifty 
third-class p g e st for continental service will be 
of the following dimensions:—Length, 238ft. 6in.; breadth, 30ft. ; 
depth, 16ft.; estimated gross tonnage, 800 tons. Her engines will 
also be tri-compounded, and the diameter of cylinders 2lin., 34in., 
and 57in. respectively, oe of stroke 34in,; indicated horse-power 
700; working pressure of boilers, 1601b.; and she will have accom- 
modation fora considerable number of —— in each class. 
Both vessels will be built of steel, but to Lloyd’s rules and require- 
ments for iron vessels, which require much heavier frames and 
plating than for steel. Both ships will have cellular double bottoms, 
water ballast, and all latest improvements, including an installatiou 
of electric light. 
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THE PHOTOGRAPHIC DRY-PLATE WORKS OF 
MESSRS. B. J. EDWARDS AND CO, 





Tur dry-plate works of Messrs, B. J. Edwards and Co., 
The Grove, Hackney, London, are the outcome of a photo- 
graphic business founded by Mr. Edwards in 1868, in the days 
af the old wet collodion process, When the dry-plate process 
began to supersede it, one of the earliest works for the manu- 
facture of these plates for the trade was established by Mr. 
Edwards; this was in 1879. At that time there was difficulty 
in getting uniformity in plates, and Mr. Edwards by experi- 
menting largely, overcame the difficulties due to minutely 
varying conditions, so as to obtain approximate uniformity, con- 
sequently he was pressed by other photographers to make plates 
for them, and he was probably the first who made ita speciality 
to send out plates always alike. Aided in the work by his sons, 
Austin Clay and Benjamin Edmund, the business increased, and 
more room being required, house after house was taken until 
half the buildings in the Grove became occupied as manufac- 
turing premises ; a factory was subsequently specially erected 
on ground at the rear. It was also found necessary to devise 
some more expeditious mode of coating plates than by hand : 
the result was that after trying a number of different devices 
the machine was perfected, which is now the one chiefly used 
by the large plate-makers of this country and the Continent 
of Europe. The problem to be solved was not easy, for by 
means of a machine worked nearly in darkness a thin layer 
of photographic emulsion has to be laid upon plates in a film 
of uniform thickness, free from dust, spots, and air bubbles ; 
for the slightest defect in a plate may spoil a negative, and 
other delicate conditions have to be satisfied, as will be seen 
further on. e 

In the Edwards machine some of the warm emulsion in a 
trough is taken up by a revolving roller made of glass, and 
turned in a lathe until its surface and centreing are perfectly 
accurate. A scraper with a straight-edge of equal accuracy 
removes the film from the roller, so that in a state between 
solidity and liquidity it falls down the outside of the scraper, 
cascade fashion, leaving the roller beneath the straight-edge 
absolutely clean. This straight-edge, which once was made of 
metal, is now made of iadia rubber. The film falls from the 
bottom of the scraper upon an endless row of glass plates 
travelling from under the emulsion trough, and is thus laid upon 
the series of plates in a kind of soft endless band of the most 
uniform thickness, and which while still warm accommodates 
itself to any want of uniformity of the surfaces of the glass 
plates, covering elevations and depressions therein with a film of 
emulsion of unvarying thickness. Such is the general principle | 
of the machine. We come now to the details. 





containing ice or other cooling substance. The tank is supported 
so that the under side is only a short distance above the slab, 
thus forming of the space between the slab and the under side 
of the tank or cover a tunnel, through which the plates pass. 
The tank also serves to protect the plates from light and dust 
after they have been coated with emulsion. By these means 
the emulsion is rapidly set and the plates are very quickly ready 
to be removed from the travelling band and placed in racks to 
dry. In practice he makes the travelling band in two separate 
portions of unequal length; that is, he makes two endless bands 
to travel in the same direction. One of these bands, called the 
coating band, is used only to carry the plates under the trough 
and scraper; the plates then pass on to the setting band, which 
carries the plates over the cold slab and through the cooling 
chamber. Each of the banis works over a pair of rollers fitted 
at one end with a driving pulley, by means of which the band 
is made to travel in the required direction, the setting or cooling 
band being made to travel at a slightly greater speed than the 
coating band, in order to cause the plates to separate from each 
other as they pass into the cooling chamber. 

To clean the under surface of the plates and remove any 
emulsion which may have been spilled on the coating band, he 
makes another endless band of rubber cloth pass over a pair of 
rollers of suitable diameter, and fixes ore of these rollers so that 
the cleaning band just touches the coating band and the under 
side of the plates after they are coated, and he arranges the 
other roller, which is driven by a pulley, so that it revolves in 
and carries the endless band through a trough of warm water. 
By this means the back surface of the plates is cleaned, and 
the travelling bands which carry the plates are kept clean and 
free from emulsion, 

All the rollers and bands are driven by means of pulleys 
of suitable diameters to give the speed required, and a small 
gas engine is used as a convenient motor. He prefers to 
make the band which passes through the cooling chamber of 
woven wire or thin metal plate, in order to cool or set the 
emulsion as rapidly as possible; sometimes instead of ice he 
uses a current of cold air or vapour for the purpose of setting 
the emulsion in the cooling chamber; in any case this chamber 
must be of sufficient length to allow of the film of emulsion 
being perfectly set or stiffened before the removal of the plates 
from the band. The length required depends greatly upon the 
speed at which the machinery is driven ; with a moderate speed 
he finds 15ft. a convenient length for the tunnel. 

In Fig. 1, Ais the trough .containing the emulsion; B, the 
roller; C, the movable and adjustable scraper; D, the pivotted 
frame which carries the scraper and sometimes the trough ; E, 
the grinding roller; F, F, the travelling band for coating; 
G, G, G, are rollers carrying the travelling bands; H, H, are 
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Fig. 1 is a representation of the machine as described in 
Mr. Edwards’ patent of June 5th, 1884, in which he says 
that he fixes the scraper parallel to the roller so as to turn 
on pins or centres at, or near, the lower edge, and by means 
of a lever, weight, or springs the upper edge of the scraper 
is made to press against the roller which revolves in the 
trough. He makes the scraper of a convenient shape and width, 
and fixes it at any suitable angle, so that the lower edge rests 
upon, or nearly in contact with, the surface to be coated. When 
the roller is made to revolve in the emulsion, the solution which 
adheres to the surface of the roller is taken off by the upper 
edge of the scraper, towards which the roller revolves, The 
emulsion then flows down the scraper to the surface of the 
plates which are carried by the travelling band below. By this 


means the |p are coated with an even layer of emulsion, the | 


thickness of the coating being regulated by the relative speeds 
of the roller and the travelling band which carries the plates, 
In order to coat plates of various sizes he makes the scraper 
removable, and when n 
scraper of the length requi 
the plates to be coated. 
different d 
the lower 


to correspond with the width of 
In order to admit of coating plates of 

of thickness, he makes the centres, or pins, at 
of the scraper to work in bearings fixed to a 


movable frame or pair of side rods, pivotted or hinged at one | 


end, and ing at the other end a roller or guide which rests 
upon the s' of the plates as they pass beneath the scraper. 
By this means the frame carrying the scraper rises and falls in 


proportion to the thickness of the plates, which are thus | 
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similar rollers to carry the endless band for cleaning the plates ; 

J, the cleaning band; K, the trough containing water for clean- 

ing the band; L, L, the travelling band carrying the plates 
| through the cooling chamber; M, the cooling chamber or tunnel 

closed at the sides and open at each end; N, the cold slab over 
| which the travelling band passes; O, the metal tray in which 
the slab rests; P, P, are the plates before and after being 
coated; R, the metal tank or cover over the cooling chamber ; 
S, the spring which presses the scraper against the roller; X, 
a reservoir of emulsion for replenishing the trough. 

The roof of the cooling chamber of the machine is ingeniously 
devised, coating photographic plates with gelatine emulsions 
being no easy work in hot weather. In fact, some large firms on 
| the Continent who have not this cooling chamber, do all the coat- 
| ing of the plates in the cooler months of the year and suspend 
work in the summer. As represented in Figs. 2 and 3, Mr. 
| Edwards constructs the roof of the chamber B of a series of 
bars C, which may be of the forms of the letters S or Z, and 
upon the grid formed by the bars in the space B! places lumps 
of ice. He fixes the bars C in the positions shown and inclines 
them at such an angle that they carry off the water from the 
melting ice, and also the water of condensation which forms on 
their under surfaces through the holes F, and at the same time 
allows for the passage between them of a current of intensely 
cold and partially dried air to the plates as they pass under- 
! neath. * 

One of the newest plate-coating machines constructed by 
Messrs, Edwards and Co, is represented in perspective in Fig. 4. 





allowed to pass under the scraper without obstruction. Some- In the dry-plate works at Hackney the machine is placed in a 


times he attaches the scraper to the side of the trough, and | 
supports the trough itself with the scraper attached by means 
of pivots or bearings upon the movable frame or side rods, In 


| be of almost uniform temperature throughout the year. 


specially constructed underground chamber, so arranged : - 
is 
chamber is necessarily illuminated by a light which has no 


order to facilitate the cooling or setting of the emulsion after | effect upon the plates, and is produced by ruby lamps placed 


it has been spread upon the surface of the plates, he causes the | 
travelling band the plates to pass over a table or slab | 
artificially cooled by being kept partially #mmersed in ice water | 
or other cooling substance contained in a metal tray within | 


at intervals. To a person entering the room the amount of 
light seems but little removed from total darkness ; it requires 
some little time for the eyes to get so accustomed to the light 
as to readily distinguish objects. The chamber is well supplied 


which the slab rests, and he covers the slab with a metal tank ' with a currentof air, filtered so as to exclude dust. Centrifugal 





fans are kept working to ventilate this chamber as well as all 
the rest of the building. The glass plates are fed by hand at 
that end of the machine which is shown in Fig. 4, and are 
placed consecutively by the operator on the travelling band as 
fast as he can put them in position. With constant practice 
great dexterity is acquired, so that a continuous stream of plates 
is supplied at a remarkable rate; in fact, the rapidity with 
which the plates can be fed and removed is the only limit to the 
power of the machine. Plates of 84in. by 64in. are usually 
coated at the rate of 1200 per hour. The removal end of the 
machine is shown in Fig. 5, where they are placed in racks by 
an attendant, and are next conveyed to drying rooms upon the 
upper floors of the building by means of a lift, which is worked 
by the engine. 

After drying, the plates have to be cut into suitable sizes; 
and it is essential that this operation should not only be per- 
formed with extreme exactitude, but also—especially with 
colour-sensitive plates—in comparative darkness; so that it 
became necessary to devise mechanical means to achieve this 
object. One of the machines used for this purpose is shown in 
Fig. 6. In the cut it is represented as arranged for truly bisect- 
ing plates. The plates are held ir position on the cutting table by 
means of two movable blocks worked by right and left-handed 
threads, cut ona pinion underneath. The diamond cutting tool is 
fixed at the lower end of the weighted and balanced arm, under 
which the sliding table is pushed, as in the illustration, which 
shows the glass in the ect of being cut. At the end of the 
stroke, the guiding wheel runs up an inclined plane, and lifts 
the weighted arm carrying the diamond on to the hinged board 
which serves as a guide, in which position it remains during the 
return stroke; it then falls into its original position, ready for 
the next cut. When plates of various dimensions have to be 
cut, the bisecting table is replaced by that represented in Fig. 7, 
which is furnished with a movable fence or guide, arranged to 
measure and cut plates of the varying standard sizes. By means 
of this instrument, plates can be accurately cut to any required 
dimensions without the aid of sight; in fact, a blind person 
can do the work. After being cut to the required size, the 
plates are packed in light, tight boxes. The special form of box 
designed and used by Messrs. Edwards and Co. is fitted with 
flexible grooves, in each of which a plate rests. This plan is 
found to give great security agaiust breakage, and is a very con- 
venient method of storage for tourists. 





Fig. 8—-PLATE BOX. 


Before quitting the subject of plate making, we draw 
attention to the novel gelatine emulsion filter shown in Fig. 9, 
as devised by Messrs. Edwards and Co., and supplied to’ other 
plate makers. The bottom part of this apparatus forms, by 
accurate fitting with the top, an air-tight chamber. As soon as 
this is partly filled with filtered emulsion, the air outlet at the 
right of the cut is closed, and the tap is opened ; the effect of 
this is to form a partial vacuum, which greatly facilitates this 
otherwise somewhat tedious operation. 

A valuable contrivance by Mr. B. J. Edwards is the roller blind 
shutter for giving rapid exposures in the camera. He first 
exhibited it publicly at a meeting of the South London Photo- 
graphic Society in 1880. For long exposures the method used 
does not so much matter, but for quick exposures, shorter, say, 
than half a second, the kind of shutter employed is of vital 
importance. The peculiarity of this roller blind shutter which 
works next the plate is that the full aperture of the lens is acting 
upon the part of the plate uncovered, so that all the available 
light is utilised, which is not the case with shutters which open 
and close in or near the Jens itself. The shutter is represented 
in Fig. 10. It consists of a roller blind with a longitudinal 
opening in it, and a little friction brake at the top. As the 
released blind rushes down, the opening travels across the 
front of the plate. Exposures of one-hundredth of a second 
are easily given by its means if required. Theoreticaliy and 
practically there is nothing to beat this in the long array of 
shutters invented for this purpose. 

This description would not be complete without reference to 
a recent development of photographic processes, which seems 
likely to prove, perhaps, the most important which has been 
discovered in recent years. It is well known that in the 
ordinary methods of photography, bright yellow colours, which 
make the greatest impression on the eye, come out nearly black. 
This fact makes it exceedingly difficult to get true representa- 
tions in monochrome of certain subjects—such, for instance, as 
in photographs of oil paintings. 

Two or three years ago a foreign firm obtained the concession 
for photographing the pictures in the National Gallery, to the 
great disgust of British photographers, who, however, after 
investigation, found that they could not do the same fine class 
of work. This led them to study orthochromatic or isochromatic 
photography, by which the work had been done, and which had 
already obtained some hold upon the Continent. When gelatino- 
bromide or emulsion plates are treated with certain dyes they 
become more sensitive to some particular rays of the spectrum 
than do ordinary plates, and are thus made capable of render- 
ing cvloured objects in monochrome with greater truthfulness. 
The eosine class of dyes is exceptionally valuable in this respect, 
and the use of the eosines for the purpose was patented in Eng- 
land in 1883 by Messrs. Tailfer and Clayton, of Paris. Ex- 
tended experiments having proved the value of this invention, 
Messrs. Edwards and Co. secured the sole licence under this 
patent for Great Britain and the colonies, and are now the 
only makers of isochromatic plates in this country. The 
following is the more vital part of Tailfer and Clayton’s process, 
as described in their patent:—“ Eosine gives no result unless it 
is introduced with ammonia as a vehicle, and it is the combined 
use of ammonia with eosine that forms the essential feature of 
the present improved process. According to the present 
invention the gelatino-bromide process of photography is carried 
out by two different methods, according as it is desired to 
prepare the gelatino-bromide or to use plates already prepared. 
In the former case, eosine, by preference previously dissolved in 
ammonia, is poured into the emulsion of gelatino-bromide of 
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silver at the moment of its formation. The proportion of 
eosine employed is about one part by weight to 100 parts of the 
compound. The eosinised emulsion is spread as usual over. the 
glass plate, and, after exposure to the light, is treated in the 
usual manner for the development and fixing of the picture. 
When gelatino-bromide plates already prepared are available, it 
is sufficient to pour over the dry film the ammoniacal solution of 
eosine, to which alcohol is added. The plate is then washed, 
without fear of the removal of the eosine, which becomes 
immediately associated with the gelatino-bromide.” 








LETTERS TO THE EDITOR. 


’ We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


ARITHMETICAL SYSTEMS. 


Sir,—As Mr. Bower says, what we want is a numerical system 
in which measures of length, area, and volume have some definite 
relation to one another, and to gain this end without the confusion 
that would ensue upon changing the base of our present notation ; 
the method that the Americans have started, in making the 
hundredweight equal to 100 lb. and the ton equal to 2000 1b., seems 
a very practicable way. 

If we were to change the base of our notation to, say, 12, what 
would be the result? We should have to introduce two new 
symbols ; and also it would take a good while to get used to the 
idea that in adding we should carry 12 or multiples of it, and in 
subtraction we should have to carry 12 instead of 10. Our nota- 
tion would be something of the following order—I have used a and 
B to represent 10 and 11 for want of better symbols :— 





decimals by never letting them start their reckoning at the tigure 
‘‘one”—l. I had to unteach one or two who had n to school 
or been taught at home. I always made them begin at “ nought” 


(0), or zero, and impressed its correctness by pointing out the 
“one” on a milestone as a complete measure of a mile from the 
starting point, and to work fractions decimally I showed that 
“0” was the true starting for diminished parts of anything. 
Of course, we all know that; but children require teachers who 
will step down to the dunce’s level, and feel his ignorance and 
how to bele him along, instead of being so learned as not to be 
understood by the humble toilers. Of most books I found that 
they were worse than teavhers on stilts. They often only con- 
found an ignorant learner and dishearten him. I had to write 
books for them, or rather make them write their own books, as 
they learned a little at a time. It was a labour of love, often 
after coming home tired with being in the saddle sixteen hours ; 
but they, poor boys, had walked thirteen miles over the clods 
leading a for a day ploughing. Yet they walked a mile or 
two after dark to be taught the use of figures, I think if we are 
to have a change, the decimal system is hardly worth the trouble ; 
and figures 8 and 9 a sort of double zero, and zero and one, seem 
to favour aidfully the change to an 7 reckoning. I am 
willing to join in a society for that special object ; if we find our 
numbers augment we may be able to make calculations simpler, 
and get the aid of decimalists—for that is their aim also—to 
simplify reckoning. J. CHARLES KING. 
22, Grove-street, Lisson-grove, N.W., March 4th, 





FAN EFFICIENCY, 


Sir,—If a given weight of air at the absolute pressure p, and 
temperature 7, be admitted behind a piston, and then adiabatically 
expanded down to a new absolute pressure p, and temperature 7, 
the work so performed is the exact equivalent of that done by the 
same weight of air at the same initial pressure and temperature 

ing through a theoretically perfect air tube or trunk of 
infinite length and infinite area at the mouth, and having a velocity 
at the throat equal to that due to the difference of pressure 











Value in New || Valuein | New | 
our | notation Name of new our notation Name of new 
present | to base symbols, || present | tobase | symbols. 
notation. 12. notation 12. 
1 1 one 1 22 la tenteen 
2 2 two | 23 1g | eleventeen 
3 3 three || 2t 20 twenty 
4 4 four | 25 21 twenty-one 
5 5 five | 26 22 | twenty-two 
6 6 six 27 ¥3 twenty-three 
7 7 seven 28 24 twenty-four 
8 8 eight | 29 25 | twenty-five 
9 9 nine | 30 26 | twenty-six 
10 a ten 3l 27 | twenty-seven 
ll 8 eleven 32 23 | twenty-eight 
32 10 twelve 33 29 | twenty-nine 
13 il firsteen 34 2a *twenty-ten 
14 12 seconden 35 28 twenty-eleven 
15 13 thirteen | 36 30 thirty 
16 14 fourteen he os ss os 
17 15 fifteen | ~ on ss oe 
18 | 16 sixteen j| 48 40 forty 
19 17 —«|_:s« seventeen | ee - kere 
20 18 eighteen aS oe iti a 
21 19 nineteen || 144 100 one hundred 





Then, 29 in the old system would be 25 in the new, and 41 in the 
old would be 35 in the new ; adding them together we should get 
70 in the old and 5a—fifty-ten—in the new system. 

The physicist has got the metric system, and this is used by 
nearly all purely scientific men of whatever nationality ; it answers 
his purpose very well. But is it necessary to upset our whole ideas 
of measurement, weight, and volume, either by introducing a 
metric system with its centimetre, litre, and kilograms, which to 
most people convey no impression whatever as to the actual value 
of the length, volume, or weight expressed by them ;.or to intro- 
duce a system of notation which, together with upsetting our pre- 
sent ideas of weight and volume, would alter the whole of our 
arithmetic and would cause endless confusion, because, with our 
old ideas sticking in our heads, the quantities expressed by any 
figures to the new base would appear much smaller than they 
really were. 

Why not have a decimal system, using as a standard to start 
from the weights and measures that every Englishman has an 
accurate idea of, and make all others multiples of them; thus, for 
length take the foot and say it has 10in., and that 10ft. = 1 yard, 
and so on; for weight take the pound, and say 100z = 1)b., 
10 lb. = 1 stone; 10 stone = lewt., 10cwt.=1 ton. For mea- 
sures of volume I think there ought to be some connection between 
it and the linear dimensions of a certain quantity of water; thus, 
say a cubic foot of water equals one gallon, and start from that. 

The above are only suggestions to get over the difficulty that our 
methods of weights and measures present in transforming them one 
to another, but let it be done by some other means than altering 
the base of our notation, which I think would make confusion 
worse confounded. RaDIx. 

London, February 26th. 


Sir,—I think we owe thanks to “Suggestion ” for introducing an 
important educational proposal for the consideration of all teachers 
and thinking men who wish well for the workers by head and 
hands, That the decimal system is not applicable to ordinary 
knock-off ready-money or measure reckoning is obvious by its 
avoidance by workers in most all trades, some of which have been 
referred to. I may refer also to the income-tax augmentation 
made during the Gladstone administration. The {ths of 24d. 
decimalist did not object then. I watched for criticisms at the 
time. Why? because they could not have expressed the amount 
to be augmented so simply by decimals. The North-Western 
Railway works its share and dividend statements by eighths, where 
fractions have to be expressed by figures, I am informed. The 
figure ‘‘eight ” being reduced so easily to an integer, and from the 
integer ‘‘one” as easily augmented to eight by multiples of two. 
It only needs a slight alteration of the figure forms we now use to 
make the replications of “‘eight” the radial sums of numeration, 
or the deplication of ‘‘ eight” to be the reduction of the integer 
‘*one,” to makea simpler system than the decimal or duodecimal 
systems. This would far sooner aid the introduction of a system 
of general application to measures, weights, and coins, than 
adopting the decimal system, which finds objectors amongst im- 
provers of teaching more than from any section of advanced 
thinkers. If we look at the French names for figures, and their 
replication beyond sixteen, we find not seventeen literally, but 
‘*ten seven,” “dix-sept,” as if the words implied an octenar 
system up to sixteen, and a decimal system afterwards, but still 
the same lumbering load of words up to sixty-nine ; then a harking 
back at seventy to sixty and ten—soixante et dix —so on to ninety- 
nine, called by them four twenties, ten, and nine— quatre-vingt- 
dix-neuf, 

For French decimals the like objection exists, and for the simpler 
expressed English words for compound figures it can only be called 
easy for certain calculations; for we must not forget we have the 
decimal system complete in all valculations of fractions of ‘‘one,” 
in reckoning up to one, 

As a teacher of very poor children—farm labouring lads—I 
found their brains more apt at figures than their fingers, and made 
them a large mechanical arithmetic, with figures down to 3 and 3, 
all burned in wooden pentagons strung on parallel wires fixed ona 
frame. They had their minds free from the task of figure-making 
on the wall with chalk, and used to set each other sums on the 
‘« Joskingstick,” as I called it; and soon became so expert that I 
could put my surveying book before them to calculate the areas of 
triangles, trapeziums, or parallelograms, which they did, and copied 
the figures off the “ Joskingstick ” on to paper, with scarcely ever 
an error. I then found how much simpler it would have been to 
make eight the radix, and all replications by addition or multipli- 
cation or reduction on that basis, J was able to teach them 





p; at the trunk inlet and p, at the trunk outlet. 

It is necessary, before proceeding with the proof and calculations, 
to say that throughout temperatures 7 are absolute, or equal to 
4612+ the number of degrees T on the Fahrenheit scale. 
Pressures are absolute in pounds per square foot. Velocities are 
in feet per second; areas in square feet; and when I speak of 
pressure in the trunk I mean the pressure of the surrounding 
atmosphere into which it discharges, together with that ure 
which is perceivable when an open tube at one end—the other 
being connected with a pressure gauge—is placed with its open 
end exactly opposed to the current of air; and I believe this to be 
the true way to test air in motion, for you get both the static 
pressure and that due to the motion of the fluid. Now, if a 
pound of air be taken at the absolute pressure p, and temperature 
7, and compressed until the p, and 7, become equal to p, and 7, 
and if it be then forced into a receiver at constant pressure p,, the 
work done is represented thus— 

ei, -— ) 2 > 2 ove 
Let us suppose this pound of air at p, and 7, to pass through the 
throat of the perfect trunk or evasé chimney at the velocity V, due 
to the difference in pressures p, on the inlet side of the throat and 
p, at the infinitely large area of the mouth, The energy per 


2 
pound of air at the throat is clearly = 59°, and as our pound of 


air travels onwards its velocity becomes infinitely small and its 
pressure infinitely near to p., so that ultimately we have this 
pound of reservoir air motionless and at the pressure p,; and 
since it has expanded by the performance of work from p, to p,, 
its temperature has also been reduced from 7, to T,, and is now in 
the same condition as it was before being compressed and delivered 
into the receiver. From this we can clearly see that 
2.45 PD, 
183°45 (7,-7.2) “se ioe 2 x 

The relation between 7, and 7, is thus expressed in terms of the 

pressures 
2 Po\** 
™%=7, (2 ee 4 we 
= () 

this being a common thermodynamical identity for air. 

Substituting for 7, this value in (2), we have 


(2) 


(3), 


V? _ 199.47 f Po\ 
gy = 188457 41 - (*) a 
Therefore, ; ee: ee 
V= . / 183-45 x 2gx7,51-(#)*' 5) 
af »x g x 7) i (**) j ( ) 
— 183°45 x 2g x7, \?*! ee 
= Pm=P (i65-45 x29 x7, V2 alec 


and since we are dealing with air only, we may put 183°-45x2g=% 
a constant, to be afterwards dealt with when we want it; so we 


have a 
Very, {1- (2)” i er ee ae ee 


= k 7; +451 
Pi = Pe ( Fn, = V3 ) tee ee, 2 
Now let us take some cross-section of the trunk so that the 
velocity of the air thereat is 7, and let 7» be the pressure which 
would be necessary to cause the air at its then density to flow 
through it at this velocity. The temperature of the air here will 
be lower than 7, by reason of the work done in the way of expansion 
among the particles of air themselves between this and the throat. 
Let it equal Tt, 
pn = 
T 
3 


From (2) we have tT, = 
Now p» at the new temperature 7, (= ” must be such as 
iu 





to give a velocity at the cross-section = %, therefore substituting 


for p, 7, and V in (7), the values pn, Ta = 7, (= y™ and v we 
A 


r +29 + 3-451 
have oe | kn, ( 3 ) \ 
a (=)- «| 
Simplifying 
( pn)? = a Tea 
and 


a 29 (#1 
p= {ap + (ps) \ ser ae guage oa 


And now the new temperature 7» can be obtained in terms of 
Py» Px, and 7, by putting for (p») its value just found, into the 
equation 


tma=T; pn )*. 
Pi 
Hence, 
_ {&(p,)? oi* 

= — Al + (po) % > — 

{ kr, Pa) ais 
_ vw P2 <9 
maeals) 
at 
ee 8 Ke poe ee 8 oD 


and the work done from the cross-section to the mouth 
= 183-45 (tT, - T,) = nh La 
k 2g 
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so that Y % — exactly represents the loss of energy between 
the throat and any other cross-section where the velocity is » 
instead of V, and which ‘‘A Miner” wished to be proved, 

Here we may show that in spite of the varying temperatures 
and pressures along the trunk, the velocity at any cross section 
being v, and that at the throat V and the area of any cross section 
being (A) and that of the throat (a) 

% «4 


\ A 
For the weight of air discharged per second through (a) at 
7,, the outside pressure being p., we have sith nm 


W,=aV,, Pt (P2)i.408 . 
1=ea 53157, ee 4 © 0 « « «© (32) 
and through (A) at p» and 7,,, p, being of course the same. 
W, = AV Pe (M)ivte 
. 53-15 7, hen ae 
and W, =: W., therefore dividing one by the other and simplifying 
av 


we have 
a (te? 
At ) Tr 
as easily seen by equation (3). 
From equation (8) we see that if V? = k 7, p, becomes infinite, 
so that under no pressure whatever can V exceed 4/ & 7). 
As an — if T = 60 deg. Fah., so that + = 521°2, V cannot 
possibly excee 


= ] 


a/ 183-45 x 64°4 x 521-2 
= 2481ft. per second. 

Also, from equation (11), we see that to find the air temperature 
at any cross-section from the infinitely large mouth of a trunk to 
the throat, the highest absolute pressure and temperature being 
known, as also the area A of the proposed cross-section, as compared 
with that of the throat, say, » times as large; we have only to find 
out the temperature 7, from the formula, 


po) 
TT, = 7; ( Pe 
VA 


when the required temperature 
T=, + "2, 
Re 
As a numerical example, let us take as data 
Pp, = 4 atmospheres = 8464°6 lb, per square foot absolute, or 
about 44°] lb, per square inch above the atmosphere, 
T = 88°8 deg, Fah. 
7, = 461°2 + 88°8 = 550 absolute. 
a = 1°44 square inch = ;}, square foot, 
A = 3 times (a). 
2 = atmospheric pressure taken at 2116-4 1b. per square foot. 
Results.—Total work required to compress one pound of air from 
+7, ees pressure to four, and deliver it into a receiver, is 
¥ 
83° Srro pe 1\” 
183-45 | 550 - 550 (7) 


= 10493 fout-pounds ; 


and by (3) 7, = 492°8 deg. absolute 
= 31°6 deg. Fah. 
From (7) V = 4/183°45 x 64°4 x (550 — 492°8) 


= 822 feet per second. 
Now take the cross section where (A) = 3 (a), we have 
(p,) = (8464°6)%9 = 13-772 
(p.) = (2116-4) = 92135 
& =11814°2, 
Therefore from (10) 
(274 x 13°772 ne 
Pn ="Tigi42 x 550 + 92135, 
= 3689°91b. per square foot absolute, 
= 10°92]b. per square inch above atmosphere, 
— (204? . ago. 
t= 118142 + 492°8, 
= 499-155 absolute, 
= 37°955 deg. Fah. 
Work done from the cross section to the mouth 
= 183°45 (499°155 — 492°8), 
= 1166 foot-pounds, 
The total energy at the reservoir per pound of air was 10,493. 
The difference = 9327, and 


car 


From (11) 


(822)? - (274)? 
64-4 


29 - 
= 9327 foot pounds, 
Also the weight of air discharged per second in pounds 


—_ y iP a 
=aV “mat : ( rd )ree 
= 822, S648 1)-35, 
100) 53°15 x 550 (4) 
= *88924]b. per second, 


I hope the foregoing will satisfy ‘‘A Miner” at last, but they 
clearly prove that he is in error with regard to the energy of the 
air at the end of his chimney. He must remember that the same 
weight of air must pass any section of his trunk each second, no 
matter what the area of that section may be, so that he has a 
certain weight passing by at a certain speed; but the weight is 
always equal, as all the air through the same channel. I do 
not think that anybody thought of telling him the use of an evasé 
chimney, because it is so well known that when air escapes freely 
through, say, a hole in a plate, the efficiency of the orifice of dis- 
charge is greatly reduced by reason of the induced currents of air 
which are dragged along by and impede the proper discharge. 
‘*A Miner” gives a strong order when he says that not one of your 
correspondents can tell him whether the diverging chimney reduces 
the horse-power or augments the delivery of the fan, or both, as 
compared with the effect of a parallel-sided chimney. 

If the engine driving a fan with a llel chimney—which, by 
the way, is not much better than the hole in the plate I have just 
referred to—be perfectly governed, then, when this chimney is 
altered, the engine will, of course, run at the same speed, but the 
indicated — will be 1 and the fan will deliver more air, 
owing to the reduced external resistance. If, however, the engine 
be doing all it can in the first instance, then, when the change of 
chimney is made, the engine will run faster, the power will increase, 
and the air delivery will be still greater than in the case of the 
previous change. ANTHONY S. Bower. 

St. Neots, Hunts, March 2nd, 





Sir,—Perhaps ‘‘A Miner” will be willing to take a hint from a 
** practical” man, who has himself been troubled with similar diffi- 
culties. ‘‘A Miner” tells us Dr. Lodge has “ignored the true 
reason why the air moves more and more slowly in the fan 
chimney,” the true reason being that the air is obliged to “‘ spread 
out laterally to fill the diverging trunk.” 

Till this misconception is removed it is impossible to have a cleat 
idea of the value of the trunk. If ‘‘A Miner’s” view were correct 
a portion of the energy would be lost. Two particles of air moving 
upwards will not be retarded becanse they diverge sideways, In 
the case of air escaping through a conical trunk, into a vacuum, 
the velocity will increase all the way up the trunk while 
the pressure diminishes. In the case of an ordinary fan 
chimney the velocity is reduced by the greater pressure 
of the air outside, Friction and eddies will help to reduce 
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the velocity and limit the efficient length of the trunk. The 
idea of air filling up the trunk and so moving more slowly may 
have been suggested by the fact of water — slowly to the 
bottom of on a trunk acting as described, but water does not 
sensibly expand or contract for small variations of pressure or 
temperature. y : 

I will venture to advise ‘‘ A Miner” to read amie more carefull 
Dr. Lodge’s paper, and to work out an example of a trunk whic 
he can get full particulars about; if there is any serious dis- 
crepanzy, the friction and eddies will probably be accountable for 
it. There is no doubt an expanding chimney adds to the efficienc 
of afan, the reason being that as it allows the air to escape with 
less velocity, and at a pressure very little different from the atmo- 
sphere, less eddying takes place outside, A simple experiment 
with two tubes will show the advantage gained, G. BE A. 

Royal London Yacht Club, March 6th, 





Sir,—I see in your impression of March Ist, ‘‘ A Miner” gives a 
diagram that represents an impossible state of things, If we retain 
the arrangement he shows of steps the diagram should take some- 
thing like the inclosed form, where the figures inside the lines 
represent cross-sectional areas, and those below the advance of the 
air in trunk, in a given unit of time. As the weight of air entering 
trunk is exactly the same as the weight of air leaving it, so the 
weight passing any intermediate point is the same ; in fact, just as 
the section is increased so is velocity diminished. It will be seen 




















= oo H 
> a) 2 of 
y i 
i: eo | 
| > | 
« 39. * 19.5——-1-13-- 
Energy in A = 1 x on = 23°76, 
» Bela 2? 25-94, 
2g 
ae 
“ C=1x = 2°64, 


in my diagram that there is the same volume, hence the same 
weight, of air in each of the three sections A, B, and C, at any 
iven instant. Whereas “ Miner’s” diagram shows—the steps 
ing each lft. long as described—that 1 1b. of air, in some strange 
way, suddenly doubles itself, and then appears in triplicate. I do 
not think there is much difficulty in showing that an outward 
enlarged trunk is advantageous, but I go not into this, as, not 
being a miner or professor myself—or the son of either—I am not 
quite sure whether the ‘‘ subterranean” wants light, or merely to 
set ingenious traps for the Herren Professoren. Cc. J. 
March 4th. 





Sir,—‘‘A Miner” wants to know what becomes of the kinetic 
energy of the air entering the bottom of a tapering chimney, and 
he has had all sorts of theories put forward as answers to his 
question; but I gather from his last letter that he is not yet 
satisfied. 

The kinetic energy is spent in restoring the potential energy the 
air had before it was passed through the fan. The energy of the 
universe is constant. If a lump of iron falls from the ceiling to 
the floor, the equivalent of the kinetic energy of the fall is found 
in the heat formed by the fall. The iron has nowa lower potential, 
but the heat formed is a potential the equivalent of the loss of 

tential the iron has sustained, Now the air, before it was put 
in motion by the fan, had a potential by which it pressed equally 
in every direction with a force of 14°7 lb. per squareinch. The fan 
imparted kinetic energy to 
the air at the expense of 
some of its potential energy, 
for if a water gauge be put 
into the base of the chimney 
at right angles to the flow of 
air, it will be seen that theair 
no longer presses equally in 
every direction ; and if similar 
gauges be put higher yp? in 
the larger parts of the chim 
ney, it will be seen that as 
the kinetic energy becomes 
less the potential energy 
becomes greater, 

The following diagram illus- 
trates what takes place. The 
ordinates of the figure a, b, c, represent potential energy,and that 
of a, c, d, kinetic energy. I have omitted to take into account 
friction and changes of temperature, as these actions do but modify 
in a small degree the general result, ENERGY, 

March 3rd, 
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TECHNICAL EDUCATION, 

S1r,—I quite agree with your correspondents, ‘‘C, H. W.” and 
‘*M.1.M.E.,” in regard to some of their remarks about the claims 
put forward by Mr. W. Wheeler for the Cambridge Universit, 
engineering workshops. It is quite absurd to claim that in engi- 
neering college workshops we can thoroughly train young workmen 
so as to enable them to gain a living at a handicraft by the mere 
skill of their hands, and still more absurd to fancy that any of the 
young men so trained could become skilled workmen in two dis- 
tinct handicrafts, in the short space of four years, besides reading 
hard and attending other classes so as to get their B.A, degree. 

What we can do, and what we are doing here, is this. We teach 
young men how to handle tools sufficiently well that in conjunction 
with their superior educational training, and co uent intelli- 
gence, some masters think it worth while to offer them 10s. per 
week to start with instead of the usual 4s, or 5s, apprentice wage 
for the first year; and to let them off for a four years’ 
apprenticeship instead of five or six if they prove that their 
college training has benefited their interests. These young 
men very seldom become bond fide skilled mechanics even at 
the end of their apprenticeship, but they make excellent draughts- 
men and managers. Our engineering we is of still further 
use, for it enables parents and the young men themselves to find if 
they have sufficient natural skill and turn for mechanical pursuits. 
It is also of use to those going abroad in training them to handle 
the axe, the saw, the plane, the chisel, and the lathe. In connec- 
tion with electrical engireering still further claims might be made 
for its usefulness than in connection with. mechanical engineering. 

ANDREW JAMIESON, 
Professor of Engineering. 
The Glasgow and West of Scotland Technical College, 
March 2nd, 





ADMISSION OF ASSISTANT ENGINEERS INTO THE ROYAL NAVY. 


Sir,—In common, I presume, with other professors of engineer- 
ing in the country, I have received a copy of the new regulations 
and syllabus of subjects of examination for the admission of pro- 
bationary assistant engineers into the Royal Navy from the engi- 
neer-in-chief, As this new departure is one of considerable im- 
portance, perhaps you will give space for a few words on the 





subject. Each year there will in future be ten appointments 
directly into the Navy for YY subject fulfilling the follow- 
ing conditions:--He must not under twenty, and not over 
twenty-three years of age, and must have been at least three years 
in some engineering works, and must have passed through a course 
at some engineering college. ‘he original circular does not state 
what length of college course is required, but it appears—asa result 
of direct inquiry—that two years is contemplated. From the 
nature of the subjects of examination, at least this period would 
be required by an ordinary student, in order to have a reasonable 
chance of success, Nevertheless, there might be exceptional cases, 
and a good candidate who, it is possible, only attended one year 
at college, but had made up for lack of college training by diligent 
prosecution of private study or attendance at evening classes, and 
was so able to take a good position in the college examinations, 
would possibly, at any rate for the present, not be disqualified 
from competing, 
The subjects of examination are as follows :— 


I1,—Compulsory Subjects, 





b Marks, 
Statics, hydrostatics, and graphical statics 600 
Hydraulics, tics, anddynamics .. .. .. 600 
Elementary theory of mechanism and machines... .. .. 600 
Physics I. (heat, light,and sound) .. .. .. .. .. .. 500 
Physics II. (electricity and magnetism) .. 600 
CN 64. agi iad ce ke Oe ae ee 500 
Heat and combustion 400 
Steam and steam engine 600 
Practical engineering I. .. ° 000 
a | ee 600 
Workshop appliances and practice 600 
Mechanical drawing... .. .. .. 400 
Total for compulsory subjects 6600 


II.—Optional Subjects, 





Advanced algebra and trigonometry... .. .. .. .. .. 500 

Conics and differential calculus .. .. .. .. 600 

Applied mechanics and strength of material... 600 

| reaped i EES Ee oe 02 se 500 . 

Design of machinery details.. 600 

Elementary thermo-dynamics 600 
Total for optional subjects 3,400 
Grand total .. wtoae). ws -. 10,000 

Candidates who obtain less than 30 per cent. of the marks for 


compulsory subjects will be ineligible for appointment. The others 
will be divided into three classes, Those in the lst class are 
allowed to proceed to the Royal Naval College for a further course 
of study. Officers from the 2nd and 3rd class will enter the steam 
reserves at once, and be appointed to her Majesty’s ships as re- 

uired. The pay commences at £109 10s. per annum, rising to 

136 17s. 6d. at the end of the first year; but engineers who enter 
the Navy in this way, and succeed in passing to the Royal Naval 
College, are eligible for the highest appointments, not only as staff 
engineers, but as inspectors and chief inspectors of inery, with 
an ultimate pay of between £600 and £700 a year, and pension of 
£365 per annum. Further particulars may be obtained by writing 
to the Controller's Department, Admiralty, London, 

University College, Liverpool, H. S. HELE Saw. 

March 2nd, 








LEAD POISONING THROUGH WATER, 


S1r,—In his letter addressed to you which appears in your issue 
of March Ist, Mr. Charles H. Beloe alludes to the recommendation 
which I made to the Sheffield Corporation with the view of curing 
the evil of lead poisoning by their water supply from which so 
many of the inhabitants have suffered. Mr. Belos appears to have 
missed the point of my recommendation to the Sheffield Corpora- 
tion. The addition of lime in the proportion I recommended 
would not sensibly harden the water; on the contrary, there is a 
fair probability that it would slightly soften the water by displace- 
ment of the magnesia. I observe also that Mr. Beloe appears to 
be unacquainted with the great benefit arising from filtration 
through sand. My own observations, over a period of twenty 

ears, have abundantly proved that sand filtration is most potent 
in removing organic nitrogenous matter from drinking water. 
J. ALFRED WANKLYN. 

7, Westminster-chambers, 5.W., March 5th. 





PRESTON AND ITS DOCKS, 


Sirn,—I would remind “The Old Contractor” that the river 
Nene passes through ‘Sutton Bridge, where some quicksand is 
found.” It is an accomplished fact, and has been so for a great 
number of years, therefore no experiment with faggots and stone 
pitching is required to prove whether it be ‘‘ next to impossible to 
make a canal through quicksand at any cost,” as declared by 
‘*Contractor” in your issue of February lst. I neither defend nor 
denounce Mr. Roberts’ scheme, for the simple reason that I am 
not acquainted with the locality in question. 

February 27th. RESIDENT ENGINEER. 





REACTION, 


Srr,—I am exceedingly anxious to know what is “ reaction.” M 

own simple-minded idea takes this form: reaction is that which 

neutralises force—or action—and is always equal and opposite to 

force. Will some one kindly enlighten me? A, 
Staines, March 4th. 








SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Engineers, held at the Town 
Hall, Westminster, on Monday evening, the 4th March, Mr. 





Jonathan R, Baillie, President, in the chair, a paper was read on 
‘‘The Construction and + of Roads,” by Mr. George R. 
Strachan, Assoc, M. Inst. C.E., of Chelsea. The author said that 


the literature on the subject of road making was voluminous, and 
for the most part useless, because the authors were chiefly men 
who knew little of the question practically. The paper was 
confined to town roads under heavy traffic, and the costs given 
applied to the metropolis, The standard of traffic weight adopted 
was tons per yard of width per 16 hours, Macadam roads had 
narrow limits in heavy traffic, and modern practice differed from 
M’Adam’s practice in three things; in the use of (1) binding 
material, (2) foundations, and (3) pavements. As to the use of a 
binding material, M’Adam obtained it from the wear of the stones 
under the traffic, whereas modern roadmakers added it 
at once, and claimed that their practice was more 
economical, humane, and expeditious. As to foundations, their 
use gave equal carrying capacity at a less expenditure of material, 
and was therefore more scientific, As to paved roads, which 
M’Adam regarded as an actual evil, modern roadmakers claimed 
that their use was necessary under heavy traffic. A macadam road 
was a mass of inferior concrete made with small stones and a 
plastic binding material of dirt, and was not a body to stand severe 
traffic. Macadam roads, as made in the metropolis, with hard core 
and broken granite, cost from 3s. 104d. to 5s. per square yard. A 
2}in. stone was suitable for heavy traffic. Granite chippings were 
not a suitable binding material, and a concrete foundation did not 
add to the life of the surface, The repair of macadam roads with 
2in. of new stone costs 1s, per square yard. The ratio of cost to 
traffic was a rapidly increasing one. When Piccadilly was a 
macadam road, the annual cost of maintaining it was 4s, per square 

ard, which for a road 36ft. wide equalled £4 r mile per year, 

he true principle of road construction was to make the foundation 
the real road, and the material thereon the wearing surface only. 
Its use secured economy in construction and maintenance. Roads 
should be made to suit the vehicles using them, and not the vehicles 


to suit the road. <A concrete foundation 6in. thick would carry 
600 tons per yard per day without deterioration. It should be 
constructed carefully, accurately, and scientifically, for it was the 
actual road, Asphalte as a wearing surface was the best in use 
to-day, as it ——— the advantages of durability, cleanliness, 
economy, and healthiness, which outweighed its slipperiness. 
When laid 2}in. thick it gives a life of fifteen years in Cheapside, 
at a cost of 13s. per square yard. The first cost of such a road 
36ft. wide equalled £12,788 per mile, and the average annual cost 
for repairs equalled £528 per mile. The asphalte could be renewed 
at half the original cost, and a life of fifteen years was again 
before it. Wood was a useful wearing surface. Swedish yellow 
deal had given ten years of life under a traffic of 600 tons per yard 
per day, and the wear had not exceeded 3in. The cost was 9s. 6d. 
per square yard, not taking credit for old material, und the annual 
cost of repairs db uare yard, The first cost of such a road 
36ft. wide equalled £9932 per mile, and the annual average cost 
for repairs equalled £264 per mile. Soft woods were preferable to 
hard woods, Creosoting blocks added to their life, and was 
advisable for severe traffic. Wood was not suitable for light traffic, 
Stone pavements were practically prohibited by the noise they 
made. A 3in, by 7in. Guernsey granite paved road on concrete 
cost 15s, per square yard, and gave fifteen years’ life. The first 
cost of such a road 36ft. wide would be £15,840 a mile, and the 
annual repairs £88 per mile. 








INSTITUTION OF NAVAL ARCHITECTS.—The annual meetings of 
the Institution will take place on Wednesday, April 10th, and the 
two following days, at the hall of the Society of Arts, John-street, 
Adelphi, W.C. The annual dinner will be given on Wednesday, 
April 10th, at the Holborn Restaurant, High Holborn, at 7.15 p.m. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Charles E, Stewart, staff engi- 
neer, to the Bellerophon, to date March Ist; William J. Black, 
engineer, to the Bellerophon, to date March lst; William C, 
Marcom, William C. Stevens, and David J. Carruthers—pro- 
bationary—assistant engineers, to the Bellerophon. 


City AND GUILDS OF LONDON INSTITUTE FOR THE ADVANCE- 
MENT OF TECHNICAL EpucaTioN;: CENTRAL INsTITUTION,—A 
course of ten lectures on ‘‘ Bread-making” will be delivered on 
Monday and Thursday evenings, at half-past seven, commencing 
on Monday, March 11th, by William Jago, F.C.S., F.LC., 
Examiner to the Institute. The special object of this course s to 
give, in the simplest possible manner, instruction to practical 
working bakers as to the nature of the changes which occur during 
the manufacture of bread. Various easily worked methods for 
testing the purity and quality of flour and yeast will be explained. 
Practical hints and directions as to the way to get the best possible 
results from the flours will be given. The lectures will be experi- 
mentally illustrated, and at the close of each any questions on the 
subject of the lecture will be answered. Tickets for this course of 
lectures, price 10s, may be obtained of the Dean, Central 
Institution, Exhibition-road, S. W. 


A New TorpPepo Boat.—A final and successful trial was made at 
Portsmouth on Friday of a torpedo boat built and engined by Messrs. 
Doxford and Son, Sunderland, in which liquid fuel is used for gene- 
rating steam instead of coal. The oil whieh consists of creosote, the 
refuse of the chemical works, is stored in tanks in the double 
bottom, and the tanks are capable of storing about fourteen tuns. 
It is row into air chambers in the stokehole, whence it is pro- 
jected into the furnace by means of thirty-one burners in the form 
of spray. The boat was under way at full power for about two 
hours, during which the following data were obtained:—Steam in 
boiler, 158°6 lb.; revolutions, 312. The mean indicated collective 
horse-power developed was about 900, Five runs were made 
during the trial upon the measured mile in Stokes Bay, the mean 
speed being 19 knots. The whole question resolves itself into one of 
cost. The oil consumed was purchased at 24d. per gallon, or in 
round numbers at about £2 per tun, whereas the Admiralty con- 
tract for coal is at 14s. per ton. But whereas 11b. of coal will 
evaporate 10 lb. of water, oil will evaporate about 15 lb. This still 
leaves an important superiority in favour of coal at existing prices 
in England. On the other hand, with oil there is no dust, and 
little or no smoke. Trimming is also dispensed with, the potential 
energy, weight for weight, stored on board is one-half greater. 


LONDON SANITARY PROTECTION ASSOCIATION.—The eighth annual 
meeting of this Association was held on Saturday, at the rooms 
of the Society of Arts, Adelphi. It appeared from the report that 
468 new members had joined during the year, and 454 houses had 
been inspected for the first time, making the total number exa- 
mined since the foundation of the Society in 1881, 3115. Owing to 
the increase in the work, the staff had been increased, and there 
are now five resident inspecting engineers. During the past year 
an inspection had been made, at a nominal fee, of four large blocks 
of buildings belonging to the Society for Improving the Condition 
of the Labouring Classes, and a donation of £10 had been sent to 
the Mansion House Committee. A table annexed to the report 
showed that out of 454 houses inspected for the first time this year 
57 per cent. were either classed as ‘‘rather bad,” ‘‘bad,” or ‘‘ very 
bad,” 43 per cent. only being “‘ good,” “fairly good,” or “very 
good.” e treasurer, in the course of his remarks, pointed out 
that the mortality amongst the British troops in India had been 
reduced from 69 per 1000 to 13, mainly through improved sanita- 
tion. Mr. Ellice Clark, consuiting engineer, drew attention to the 
fact that if the 750,000 houses of which London was composed 
were in the same average state as the 3000 which had been inspected 
by the Association, 427,000 of them, containing a population of 
2} millions, were in a bad sanitary condition, the 172,000 in such a 
very bad condition that the whole drainage ought to be recon- 
structed. Lord Chelmsford said he had just learned that in 
building the Reichstag in Berlin a sanitary engineer was appointed, 
who had sole control of the sanitary works, independent of the 
architect. The pr dings closed with a vote of thanks to the 
chairman and council. 


ENGINEERING Society, K1nc’s CoLLEGE, LonpDon.—At a general 
meeting of this Society held on February 26th, the president in the 
chair, Mr. V. J. Bouton, A.K.C., hon. member of the Society, read 
two papers, the first on ‘‘Modern Pumping Machinery,” and the 
second on ‘‘ Winding Machinery.” The first paper gives descrip- 
tions of pumps constructed for various purposes Nim Bradley 
and Co., Messrs. Pearn and Co., the Pulsometer Engineering Com- 

ny, Messrs. Fielding and Platt, and other well-known makers. 
The chief features of some of the pumps described are as follows :— 
Hodge’s pump, made for the Lake Superior Mines, has two cylin- 
ders l4in. by 24in.; the engine also drives a winding drum to raise 
the skips. Bradley and Co.’s engine, with steam cylinders l6in. by 
86in., and 6in. pumps, works at 200 yards below the surface of the 
ground. Bernays’ pump is worked by a peculiar toggle gear, 
giving two double strokes of the piston for every revolution of the 
crank. In Pearn’s horizontal pump, the valve cylinder is removed 
from the steam cylinder. Messrs. Hathorn, Davey, and Co.’s 
hydraulic pump is at work at Marple Waterworks, where it pumps 
water from a central reservoir to a higher one, by means of the 
head of water between the central reservoir and a lower one. The 
second paper contains descriptions of Corliss engines used for 
winding purposes in Belgian collieries; Messrs. Hathorn, Davey, 
and Co.’s engine for a Chinese mine, with cylinders 28in, by 54in., 
and Cornish double beat valves; the winding engines at Silksworth 
Colliery, Durham ; Mr. Leavitt’s compound engines at Calumet and 
Hecla Mines, with cylinders 40in. and 70in. by 72in.; and Hurd’s 

tent wire rope gear, which saves six-sevenths of the cost of 
Scones. These papers will be found in the Colliery Manager for 
July and October, 1888, having been originally written for that 
journal. After a vote of thanks to Mr. Bouton for his papers, the 
meeting was adjourned, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveau, Rue de la Banque. 
BERLIN.—AsuEr and Co., 5, Unter den Linden. 
VIENNA.—Messrs. GeROLD and Co., 
LEIPSIO.—A. TwieTmever, Bookseller. 











NEW YORK.—Tue Witmer and Rogers News OompPany, 
$1, m-street. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address " ENGINEER NEWSPAPER, 


*," All letters intended for insertion in Tax Enorveer, or containing ques’ 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what” 
ever can be taken of y icati 

*,* In order to avoid trouble and confusion, we find it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in rv that answers received by us may be forwarded to their desti- 
nation, No notice can be taken of communications which do not comply 
with these instructions. 

Peviets.— The bursting pressure would be unaffected by the lead shot. 

J.8.—We cannot answer your question. Your best plan will be to apply to 
the Board of Trade, Whitehall. 

A Constant READER,—J/f you will let us have a copy of the Blue-book, we 
shall be able to answer your question, not else. 

ELEcTRICIAN.— The nominal horse-power of portable engines by which they 
are sold bears very little relation to their real power, and is found by allow- 
ing ten circular inches of piston area per horse. 

Hyprav ic.— With cast iron cylinders a pressure of four tons to the inch is 
the maximum, because the water then begins to pass through the cast iron. 
With steel cylinders, hooped and built up like those of a gun, it is possible, 
but not certain, that you might get up to twenty tons per square inch ; but 
no ram could be packed or made to work under the conditions. You may 
take it that the maximum practicable pressure is two tons per square inch. 

W. P.—-When pure soft water, such as rain water from a tank, containing air, 
is used as feed-water, corrosion is certain to take place. The cure consists 
in using a moderate quantity of hard spring water to mix with the rain 
water, so that a thin film or coat of lime salts shall be formed over the 
internal surfaces of the boiler. If the natural or spring water available is 
not very hard, it should be used in preference to rain water. If the rain 
water was cleared of air by long boiling before being pumped into the engine 
Loiler, it would be innocuous. 





DUST-PROOF LUBRICATED BEARINGS. 
(To the Editor of The Engineer.) 
Sir,—-I should thank any of your readers who can give me maker's 


name of lubricated bearings made so as to exclude dust—coal dust and 
the like. W. G. 


Sheffield, March 2nd. 





TUBE STOPPERS AND STEAM TRAPS. 
(To the Editor of The Engineer.) 
Sir —Can you or any of your readers inform me the address of the 


makers of Bear's patent tube stoppers and Challenge steam traps? 
March 6th. N. D.C. 
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MEETINGS NEXT WEEE. 


Tux InstrTuTion or Crvii Exoreeers.—Tuesday, March 12th, at 8 p.m.: 
Ordinary meeting. Paper to be read, with a view to discussion :— 
** Indian Railways: the and the Metre Gauge Systems Contrasted,” 
by Mr. F. J. Waring, M. Inst. C.E. 

InsTITUTION oF FELEcrRICAL EnoineERS.—Thursday, March 14th, at 
8 p.m.: Ordinary meeting, Discussion on ‘Some Electric ting 
Central Stations in Europe, and their Lessons,” by Professor 
Forbes, M.A., F.R.8.8. (L. and E.), Member. 

Society or ArTs.—Monday, March 11th, at 8 pm. Cantor lectures: 
“The Decoration and Illustration of Books,” by Mr. Walter Crane. 
Lecture II.—Examples of transition—Illumination with printed text 
Engraved cnaieealh and outline pictures intended for illumination— 
Block books—Examples from the British Museum—The Mazarin Bible 
The Mentz Psalter, 1457—The first example of colour printing—French 
books of Hours by Pigouchet, Hardouyn, and Kerver—Effect of the 
classical revival upon book decoration and illustration—Hypnerotomachia 
Poliphilo, Aldus, 1499—Examples from German, Italian, French, and 
English printed booko in the British Museum—Remarks on their decora- 
tive and illustrative value—Development of draughtsmanship and gra hic 
power—Albert Diirer—Hans Holbein—Examples from their book designs 
—Printer’s marks—Emblem books—Alciati—Giovio—Witney—Quarles— 
The love of figurative Art—Use of copperplate— Decorative book illustra- 
tion —Encyclopwdic books— Herbals — Maithioli— Gerard—Decline of 
beauty and vigour in design and ornamental sense towards the close of 
the 16th century. Wednesday, March 13th, at 8 p.m : Ordinary meeting. 
“Aluminium, and its Manufacture by the Deville-Castner Process,” by 
William Anderson, M. Inst. C.E.; Professor Sir Henry Roscoe, F.R.S., 
will preside. 

Roya Institution, —Friday, March 15th, at nine o'clock, the evening 
discourse will be given by Sir James N. Douglass, F.R.S., M. Inst. C.E., 
on ‘* Beacon Lights and Fog Signals.” Afternoon lectures at three o'clock : 
—Tuesday, March 12th, ‘‘ Before and After Darwin, II. Evolution,” by Mr. 
George J. Romanes, F.R.S. Thursday, March 14th, ‘ The Venom of Ser- 

mts and Allied Poisons,” by Mr. Sidney Martin, M.D., B.Sc., M.R.C.P. 

turday, March 16th, ‘“ Experimental Optics — Polarisation; Wave 
Theory,” by the Right Hon. Lord Rayleigh, F.R S. 

Society or Arcritects.—Tuesday, March 12th, at seven o'clock, at 
St. James's Hall, Piccadilly, W. Paper to be read:—“ Fireproof Floor- 
ing as Applied to Buildings Generally,” by Mr. Thos. C. Cunnington. 

Nortu-kast Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.—The 
seventh general meeting will be held in the Lecture Hall of the Sub- 
scription Library, Fawcett-street, Sunderland, on Wednesday, March 
18th, at 7.10pm. Adjourned discussion on the following papers :—‘ On 
the Structural Strength of Cargo Steamers,” by Mr. G. Bergstrom; and 
“On the Development of the Well-deck Cargo Steamer,” hy Mr. G. W. 
Siveright. Paper to be read:—On Corrosion and Pitting in Marine 
Boilers,” by Mr. J. B. Dodds. 














DEATHS. 
On the 28th February, Harpy WE tts, C.E., youngest son of the late 
Samuel Wells, of Huntingdon and Ely, in his sixty-eighth year. 
On the 28th February, at Clevedon, ELLEN NICHOLLS HAPppPINELL, wife 
of Witiiam Dean, M. Inst. C.E., of Swindon, eldest daughter of the late 
Edward Cousins, F.R.C.8. (Eng.), of Camden-road, London, N.W. 
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OUR COAL SUPPLY. 


In 1865 Professor Jevons gave to the world his start- 
ling calculations on the coming failure of the British coal 
supply. Failure, rather than exhaustion, is the climax to 
be anticipated, for it is well understood that the coal 
supply will suffer a virtual collapse long before anything 
like all the coal is fetched up from beneath the surface. 
Absolute exhaustion is declared to be a point that “ will 
never be reached.” Yet this is the point which can be 
calculated upon with greater ease than that of practical 
failure, providing we know with sufficient accuracy the 
total quantity of unworked coal, and can estimate the 
rate of consumption. It is not so easy to determine the 
period when the cost of winning the coal will be so en- 
hanced by the increasing depth of the workings, and the 
market price will be so raised in consequence of the com- 
parative scarcity that the supply will cease to maintain 
our manufacturing industries in competition with the 
world. It is here that an element of uncertainty intrudes 
itself, and this again is aggravated by possible variations 
in the rate of consumption, as well as by the difficulty of 
determining the limits of the natural supply. We may be 
tolerably well assured that there is no less than a certain 
quantity of coal underground lying within a certain 
depth. But how much more there may be within that 
depth, and how far science may enable us to work 
economically at a yet greater depth, are matters about 
which more or less doubt may exist. Something must be 
taken for granted, and the whole question becomes based 
on a balance of probabilities. The Royal Commission 
which began to investigate this question in 1866, pre- 
sented its report in 1871, and within a month afterwards 
Professor Jevons issued a statement in which he com- 
= that the Royal Commissioners had misunderstood 

im, and had not given his conclusions correctly. One of 
the Commissioners had made a special protest against the 
introduction of any allusion to the Professor’s calculations, 
because they seemed “to imply the possibility of exhaus- 
tion” in 110 years. Professor Jevons declared, in reply, 
that he had “ never made an assertion or prediction of 
the sort.” In the second edition of his work on “The 
Coal Question,” published before the Commissioners drew 
up their report, he had stated—‘ I am far from asserting, 
from these figures, that our coalfields will be wrought to a 
depth of 4000ft. in little more than a century.” Con- 
sidering that Professor Jevons’s book had so alarmed the 
nation that the Royal Commission may be said to have 
been the result, it is well to understand what the Pro- 
fessor really did say. The controversy is not a mere 
matter of the past. It concerns us at the present 
hour, and is revived just now by an admirable and 
highly interesting paper read a few days ago before 
the Royal Statistical Society by Mr. Price-Williams. 
This gentleman appeared before the Royal Commission, 
and to a certain extent combated the supposed views of 
Professor Jevons, by asserting that the increase in the 
consumption of coal in this kingdom would not go on at 
the rate which the Professor had apparently calculated 
upon. ‘That there would be a persistent increase was 

mitted; but it was contended that the ratio of advance 
would fall off. The explanation given by Professor 
Jevons amounts to this—that he spoke hypothetically. 
He puts the case in this way:—“ What I asserted was, 
that if the consumption progressed at the rate of 34 per 
cent. for 110 years, the whole of the coal would be 
exhausted.” e then adds, “My conclusion, therefore, 





was that the consumption could not possibly progress at 
that rate for so long a time. 
The question at issue has been complicated by a 
difference between the parties in estimating the future 
rowth of the population of this country. Mr. Price: 
Williams expected that the fatio of inerease would 
decline, and that this would tend to diminish the rate at 
which the coal was being consumed. On the other hand, 
we find Professor Jevons saying, in his reply to the Royal 
Commissioners, “Mr. Price-Williams’s theory of a de- 
creasing rate of increase, even if it were not contradicted 
by the results of the last census, is wholly delusive.” The 
Professor pointed to the altered distribution of the 
population. The agricultural portion, consumin litte 
coal, had ceased to increase; but this was hot the case 
with the manufacturing portion, with whotn the chief 
consumption lay, and where its enlargetnent Was especially 
to be looked Oy In giving evidence before the Royal 
Commission, Mr. Price-Williams showed that, according 
to his view of the diminishing rate of increase, the coal 
measures down to 4000ft. would not be exhausted until 
the lapse of 360 years. Sufficient time has now passed 
to enable us to test some portion of the calculations. 
When Mr. Price- Williams drew up his table the 
census of 1871 had just been declared, showing the 
population of Great Britain to be sotnething more 
than 26 millions. For 1881 the population was computed 
at a little under 29 millions. In reality it proved to be 
not very far short of 30 millions. For 1891 the estimate 
was a little under 32 millions, a point very nearly reached 
in 1886 and considerably exceeded in 1887. With regard 
to the consumption of coal, Professor Jevons reckoned in 
1865 that the year’s consumption would nearly reach 
118 million tons in 1871. In the midst of the latter year 
the Royal Commissioners reckoned on a consumption no 
higher than about 115 million tons, whereas it turned 
out that Professor Jevons was so nearly right that the 
actual consumption was 117,352,028 tons. Again, we find 
Mr. Price-Williams, in the table published by the Royal 
Commissioners, reckoning on a hotme consumption of 
128,100,000 tons in 1881, whereas the actual amount 
proved to be 134,597,000 tons. So far, the truth seems 
to rest somewhere between Professor Jevons and Mr. 
Price-Williams. But the languishing state of trade during 
the last few years has turned the scale in favour of the 
more moderate estimate. In the six years 1854-59, the 
production of coal showed an average yearly increase of 
4°68 per cent. But taking the whole range of years from 
1854 to 1887, the average rate of increase falls below 
3 per cent., instead of the 3} per cent. which forms the 
basis of the calculation which would exhaust the coal 
measures in about a century. Since 1879, ending with 
1887, the ratio has fallen below 2 per cent., se far justifying 
the views of Mr. Price- Williams. : 
The critical point yet remains, and practically there is 
very little to choose between Professor Jevons and the 
authority who has in some degree differed from him. 
The Royal Commissioners may also be cited as taking up 
rouch the same position as these two experts. In 1871, 
Mr. Price-Williams reckoned on the entire exhaustion of 
the coal in the United Kingdom in 360 years. The Royal 
Commissioners showed that by calculating on an arith- 
mnetical increase in the rate of consumption—that is to 
say, adding three millions of tons each year—all would be 
gone in 276 years. But they went on to state, “In 
all the foregoing estimates of duration, we have, for the 
sake of simplicity, excluded from view the impossibility of 
supposing that the production of coal would continue in 
full operation until the last remnant was used, and then 
suddenly cease.” ‘The Commissioners pointed out that a 
time must be anticipated when it will be more economical 
to import part of our coal than to raise the whole of it 
from our residual coal beds. They concluded their report 
by saying, “But it may well be doubted whether the 
manufacturing supremacy of this country can be main- 
tained after the importation of coal has me a necessity.” 
It is the date of this crisis which England is concerned to 
know as near as may be. We areadmonished by Mr. Price- 
Williams that the beginning of the end already begins to 
show itself. A considerable falling off in the production 
from both the Durham and the Northumberland coaltields 
has been apparent during the last four or five years, more 
especially in the case of the latter. There is said to be 
every indication that the maximum limit of coal produc- 
tion from the Newcastle district has been reached, and 
that the supply from that quarter will continue to decline, 
Starting with the data afforded by the Royal Commission, 
the present available supply from the Northumberland 
and Durham coal beds is reckoned at 9294 million tons. 
Allowing one-third for waste in working, and assuming 
the average rate of increased production during the last 
twenty-two years to continue, namely, about 14 per cent. 
per annum, it is calculated that this store will be 
“entirely worked out in a little less than ninety-four 
years.” Accordingly, somewhere about 1988, or even 
earlier, coals may be carried to Newcastle—-an event no 
farther off than the days of ottr grandchildren. The 
South Wales coalfield has a yet shorter period assigned 
to it, the eastern division becoming worked out in forty- 
six years, the other portion requiring seventy-nine years, 
The available supply from Warwickshire is to cease in a 
little over fifty-three years, and the other coalfields in 
somewhat longer pericds. For the United Kingdom the 
period is given at 102 vears. For the right understand- 
ing of these figures we must refer more at length to the 
remarks with which Mr. Price-Williams accompanies 
them. He explains that it’ is not his purpose to dis- 
cuss the probable date of ‘the complete exhaustion 
of the coalfields in this country.” He states that a 
decrease in the rate of consumption of coal “per 
head” is clearly observable in the annual output 
since 1871, and this he states closely agrees with 
the calculations which he made for the Coal Commission 
in that year. It is suggested that this decrease, and the 
higher price of coal resulting from the diminished supply 
and the additional cost of working the deep mines, “may 
possibly postpone the full effects” of a failing coal supply 
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and the consequent catastrophe “for the 350 years men- 
tioned in the report.” From this view of the case we 
might “take heart again;” but Mr. Price Williams con- 
tinues by saying, “Long, however, before the arrival of 
that evil day, if the growth of prosperity of this country 
is to continue as it has done in the past,” it necessarily 
follows that, “unless large economies” in the consumption 
of coal are effected, “all the largest and best sources of our 
coal supply will have become exhausted in the very short 
periods” to which we have made reference. That is to 
say, if things goon in much the same way as we have 
seen for the last twenty-seven years, England will be in 
difficulties with regard to her coal supply “a hundred 
years hence,” or even earlier. 

“To realise what is coming,” we are told to look to that 
part of the “ Black Country ” where the coal has been 
already worked out. In that locality we are bid to recog- 
nise in the many ruined and deserted houses, surrounded 
with all the other indications of decay, “a picture of what 
must inevitably happen in this country when the other 
great coalfields are exhausted.” With the failure of the 
British coalfields trade and industry will seek a home 
beyond the seas, where, as in New Zealand and New 
South Wales, an almost inexhaustible supply of the 
precious mineral is to be found, although of a somewhat 
inferior kind. However, there is something yet to be 
said, and we venture to suggest a few considerations. 
Coal is to be found in this country at greater depths than 
4000ft. The greater depth doubtless involves greater 
cost. But the superior quality of British coal will tell in 
its favour, as compared with the resources possessed by 
other countries. Even at a lesser depth than 4000ft. 
there may be stores of coal yet undiscovered, and which 
may postpone the ultimate collapse. Concerning the 
South Wales coal field, with an output nearly one-sixth 
the total of the United Kingdom, the most experienced 
mining engineers of the district assert that the supply 
will last for hundreds of years to come, though it is 
acknowledged that in fifty years, or probably less, the 
cost of production, owing to deeper sinkings, must be 
increased. Unquestionably, it is necessary that we 
should learn to husband our present resources. Im- 

ortant economies in the consumption of coal have 

en effected in recent years in the raising of steam 
and the production of iron and steel. The smoke of 
our manufacturing towns tells us that great waste is 
still going on, and this is true in the case of towns gene- 
rally, owing to the extravagant mode in which coal is 
used for domestic purposes. When coal begins to get 
dearer than it is, more attention will be given to this 
matter, and improved modes of working our mines may 
also be found to assist. Already this is the case, the 
waste of one-third in working, estimated by the Royal 
Commission in 1869, having been largely reduced since 
that date, Mr. Price- Williams himself making mention of 
the fact, on the authority of Mr. Arnold Lupton, Pro- 
fessor of Mining Engineering at the Yorkshire College. 
On the whole, we may assume that many modifying 
causes will interpose to affect the coal question. But 
certainly enough is known to warrant the exercise of 
caution, for, taken at the best, the figures which present 
themselves are full of warning. The failure of wood fuel 
drove the iron industry of Sussex to the North, and in 
like manner a failure in the coal supply of the kingdom 
will shift the same industry to regions more remote. 


SIR E. J. REED ON THE NAVY, 


Iv a letter to Lord Randolph Churchill on the proposed 
further outlay upon the Navy, Sir E. J. Reed severely 
criticises the naval shipbuilding policy of this country 
since he ceased to hold the office of Chief Constructor of 
the Navy in 1870. He charges ministers with faithless- 
ness, their advisers with technical incapability, and Parlia- 
ment with neglect in naval matters during the interval. 
Apparently, no class of vessel designed since the Dread- 
nought, up to the advent of the Nile and Trafalgar, meets 
with even the qualified approval of the writer. The views 
of Sir Edward Reed upon the Admiral class are well known. 
He will not admit that they have any claim to be con- 
sidered as battle ships, and disallows their value as cruisers. 
We are ready to go with him so far as to hold that it is 
preferable to have external to internal protection, even if 
you cannot carry as great a weight of it under the former 
disposition as with the latter. It seems to us more 
desirable to keep a certain number of shell out of the 
ship altogether than to admit all, and then endeavour to 
reduce their ill effect with horizontal protection. We do 
not view a fire in our house with equanimity because we 
have innumerable vessels of water handy. There has 
been also a tendency for some years to give undue pro- 
tection to so-called vitals, and leave everything else to 
take its chance. The introduction of machine and quick- 
firing guns has brought this prominently into notice, but 
high explosive shells renders immediate action necessary. 
Moderate protection to personnel becomes essential under 
present conditions. 

Although it is well known the First Naval Lord 
prefers the Trafalgar to the Benbow, he considers the 
“ Admiral” class are powerful battle-ships; and in this 
opinion we are inclined to agree. It was open to the 
Committee on the Naval Manceuvres to criticise the 
general features of the design; but the only fault found 
was that the freeboard was not sufficiently high for 
steaming against a sea. We should be surprised to hear 
that these barbette ships have not a higher freeboard 
than any of the earlier turret vessels. We are not dis- 
posed to concur with Sir E. Reed in his condemnation of 
the Imperieuse and Warspite, and wonder others of this 
type have not been built. The error by which the draught 
was exceeded does not vitiate the design. The report of 
Captain Fane on the Impérieuse, in her cruise with the 
Colossus, states:—“I wish to record the high opinion I 
have of her as a fast ocean cruiser and powerful fighting 
ship.” Russia has imitated the leading features of the 
Impérieuse in her three latest cruises. We are more in 


agreément with Sir E. Reed as regards the Orlando class, 





and should prefer in a vessel of 5000 tons external pro- 
tection of less thickness and greater dispersion. We are 
ectly in accord as regards the waste of money that 
as accrued from building slow unarmoured vessels. There 
seems to be some vague idea that only such are adapted for 
what is called police of the seas duties. Why a fast 
ship cannot perform these duties equally well, if not better, 
has never been explained; but the result is that a con- 
siderable number of our so-called cruisers would be of no 
value in time of war. 

It is stated in this letter that the weakness and in- 
etliciency of our Navy is chiefly due to the fact that the 
designs of ships are prepared in secret at the Admiralty 
without the assistance of outside aid, technical or naval. 
But we might ask, what is the use of having a staff of con- 
structors at the Admiralty if they are not qualified to 
prepare designs? Their work is subject to the criticism 
of, and has to be approved by, naval officers of experience. 
There may be something to be said in favour of the French 
system which obtains competitive designs from the dock- 
yards, and some of their best ships have originated in 
this way. Here the men are brought from the dockyards 
to the Admiralty, and are available for a similar purpose. 
If it can be shown that our constructors are not capable 
of producing good designs, either they or the system 
must be changed. It does seem anomalous that those 
who are charged with such work have no sea experience. 
Some period afloat at an early stage would be exceedingly 
useful afterwards. 

As regards depreciation of the Inflexible and her 
prototypes, it must be remembered that at that time 
there was a prevailing idea that a few very heavy guns 
would constitute the leading feature of a first-class battle- 
ship. An auxiliary armament of light or quick-firing 
guns was not then prominent. The armour was therefore 
concentrated in the protection of a small space containing 
the motive and offensive power. Hence it could be 
proclaimed with a flourish of trumpets that a ship of not 
immoderate size had been produced carrying four 80-ton 
guns, and protected with 2ft. of armour. The Inflexible 
is not without her defects, but she must be considered a 
powerful battle-ship. The Ajax and Agamemnon were 
certainly failures in the attempt to make too much of a 
small ship. It remains, however, to their credit that they 
can go through the Suez Canal, which cannot be said of 
any other of our battle-ships constructed since their time. 
We cordially agree with Sir Edward Reed in his denun- 
ciation of those ideas which reduce the breadth of the 
armour belt, so that the top of it will only be a foot or 
so above the water-line. The motion of the ship in the 
most favourable weather will roll this under, and the 
protective value becomes xil. A belt is as essential to 
prevent shot holes in the vicinity of the water-line, as to 
protect the machinery. We consider the top of the belt 
should be at least 4ft. above the water-line, and extend 
to within a few feet of the bow and stern. 

Whatever may have been the blunders in the past, all 
seem convinced that a considerable increase of naval 
strength is imperative, and we trust that Sir Edward 
Reed’s patriotism will cause him to support the Govern- 
ment in the demand about to be submitted to Parliament. 


THE COUNTY COUNCIL AND THE LONDON WATER COMPANIES, 


One of the ambitious projects cherished by the London 
County Council is embodied in a Bill which stands for its 
panes 4 reading in the House of Commons early next month. 
The measure is devised for the purpose of enabling the 
Council to introduce new supplies of water into the metro- 
polis, and to acquire the rights of existing water com- 
panies. That these comprehensive powers, dealing with 
millions of money already invested, and leading perhaps 
to the expenditure of millions more, will be conferred 
by the Legislature on a new and untried assembly, 
is in the highest degree unlikely. But the seed 
sown many years ago, and industriously fostered ever 
since by sundry doctrinaires, is now bearing fruit. Twenty 
years have elapsed since a Royal Commission, mainly on 
the plea that the constant supply could not be effectually 
carried out by private companies, recommended that the 
metropolitan water supply should be transferred to “a 
responsible public body.” The constant service now 
extends to more than half the houses in London, and 
is making daily progress. But the notion of super- 
seding the companies is still an article of faith 
with many public advocates, and the idea derives 
especial force at the present time from the circum- 
stance that a new metropolitan authority has been 
created, which is supposed capable of carrying out extra- 
ordipary measures of reform. “The appointed day” is 
coming, when the County Council of London will take its 
place among “the powers that be,” and the people of the 
metropolis are encouraged to ask for anything they want, 
in the expectation that at last a way has been found by 
which every conceivable improvement can be accom- 
ew The Metropolitan rd had its hands full; 

ut the County Council is expected to undertake a 
mass of work which makes the achievements of its 
predecessor sink into insignificance. Not only so, but 
there are members of the Council who seem to think 
they are well able to do all and everything that 
London is prepared to ask at their hands. Probably 
in imagination they have completely conquered all the 
difficulties appertaining to a water supply unexampled in 
the history of the world for its magnitude and for the 
elaborate manner of its distribution. As for the directors 
who preside over the affairs of the several companies, 
these are held in light esteem, or else denounced as 
tyrannising over the helpless consumers who furnish the 
means for paying plethoric dividends and handsome 
salaries. With respect to the officials, these can be pen- 
sioned off, except so far as they may be wanted for active 
service. The new broom is to sweep clean, as perhaps 
will be found at Spring Gardens. But what are the public 
to gain by this shunting of the water companies? Will the 
water be any better, or more abundant, or cheaper ? What 
is the magic of a “public authority?’ Let us remember 








that London is peculiar in respect to its magnitude and the 
absence of that local feeling which characterises the pro- 
vinces. The system which now governs the metropolitan 
water supply may not be theoretically perfect, but it has 
arrived at certain results which give it a practical value 
not to be disregarded. In the current number of the 
Fortnightly Review an interesting paper on the subject of 
“The London Water Supply” appears from the pen of 
Dr. Robson Roose. The author of the paper marshals his 
facts in a clear and striking manner; but after showing 
that the water supply of London is so good that there is 
no need to change it, he nevertheless goes on to say :— 
“There is one obvious way by which great improvements 
could be effected, and that is, the transference of the 
metropolitan waterworks to a public authority.” 

The advantages thus to be secured need be very 
obvious, for Dr. Roose only allows himself a single sen- 
tence in which to mention them. First of all he specifies 
“the consolidation of establishments.” We are not sure 
that this necessitates a public authority ; that is one way 
of effecting consolidation, but it is not the only way. The 
London gas companies have “consolidated” their esta- 
blishments at a great rate, reducing thirteen companies to 
three. If the Board of Trade were earnest about the 
matter it might be found possible to merge the remaining 
three companies into one. But apparently it has been 
thought advisable to retain a plurality so as to induce a 
little wholesome rivalry. One of the improvements to 
which Dr. Roose looks forward when the public authority 
takes the place of the water companies, is that of “ in- 
creased vigilance in collecting rates.’ We were not 
aware that the companies were at all deficient in that 
respect. “The consequent cheapness of the water” is 
anticipated. On this point we would observe that 
it is possible for a public authority to sell water at a 
loss, and make good the deficiency out of the local rates, 
But we should expect that real cheapness would be more 
likely to grow out of a joint stock enterprise, than to 
Fw, Boa itself in the region of mere officialism. It is 
probably thought that cheapness will arise from the fact 
that under a public authority no dividends will have to 
be paid. But if the existing undertakings are to be 
bought up, the present dividends will have to be paid for, 
unless there is to be a scheme of confiscation. The Pro- 
visional County Council of London has received a notice 
of motion from one of its leading members, proposing, on 
the one hand, the purchase of the present undertakings 
for supplying London with water, and on the other, the 
introduction of “ new sources of supply.” If a start is to 
be made de novo, of course dividends may be left out of 
the account altogether. But the prospect of a rival 
supply being brought into London, with all the conse- 
quent tearing up of the streets and duplication of works, 
is intolerable, and violates all notions of economy. 
“ Cheapness,” therefore, is only to be contemplated as a 
result of “consolidation,” combined with the exemption 
of new capital from the burden of dividends. The first 
of these changes might be fairly accomplished by the 
companies themselves. The latter change is one which 
may be worth consideration, though the benefit would 
scarcely be perceptible until some period of time had 
elapsed. 

“ Unity of action” in respect to the metropolitan water 
supply is a taking phrase. Yet, as a matter of fact, and 
on engineering grounds, London, in respect to the water 
supply, is safer with many companies than she would be 
with one. All will not go wrong together, or break down 
simultaneously. Confessedly, there is some waste of 
power as things now are ; but there is some gain on the 
other side. The different levels might be grouped more 
advantageously if one company supplied the whole. The 
official staff could undergo some reduction, though, per- 
haps, the change would be more nominal than real. As 
for handing everything over to a public authority, that 
introduces other considerations beyond the mere idea of 
unity. We must again insist that unity can be obtained 
without calling in the aid of the County Council. It 
is worthy of note that a great change has come over the 
public mind with regard tothe metropolitan water question. 
The “reign of terror,” when the companies were accused of 
distributing zymotic disease in the form of dilute sewage, 
has passed away. The sanitarian is now supplanted by 
the municipal reformer, whose talk is of economy and 
representative local government. Dr. Roose, who wishes 
to see the companies superseded by the municipal power, 
says, “If we leave the theories of chemists, and turn to 
matters of fact, we find that the inhabitants of the 
metropolis have been drinking Thames water for many 
years, and that London is the healthiest large city 
in the world.” But even “the theories of chemists” 
are going over to the side of the companies. The 
bacteriological test devised by Dr. Koch, which ought 
to have brought ruin on the London water com- 

nies, had the teachings of the purists been correct, 
oe proved, in the hands of Dr. Percy Frankland, a 
powerful proof of the excellency of the supply. This is 
specially so with regard to that portion of it which is 
derived from the Thames and the Lea, the deep well 
waters sometimes coming off second best. This is not due 
to any vs orp | in the river water as compared with 
the other, but is brought about by the effective treatment 
to which the water is subjected in the companies’ filter 
beds. Thames water containing more than ten thousand 
organisms in a cubic centimetre is taken in at the works 
of the West Middlesex Company, and passed on to the 
consumer with only sixteen organisms in a cubic centi- 
metre. This occurred last December, when the Kent 
supply had sixty-three organisms in that quantity of 
water. It is the :ule for the wells of the Kent Company 
to contain fewer organisms than the supply, thus revers- 
ing the results observed in respect to the river water. 
This may be partly explained by the circumstance that 
the Kent water undergoes no filtration. But in no 
case does the number of organisms in the London water 
supply amount to a dangerous quantity. 

it is to be feared that if the London water supply were 
to pass into the hands of the County Council, or any other 
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public authority, the guarantees for the purity of the 
supply would be somewhat weakened. General Scott, as 
the Metropolitan Water Examiner, might continue to pre- 


sent his reports to to the Local Government Board. But he | 


would find a County Council more difficult to control than 
the water companies. ‘The Council might choose to declare 
that the river water was incurably bad, that they did the 
best thing they could with it, and that the only alternative 
was to seek some fresh source, It is possible to hold the 
companies in hand. But who will be able to guide those 
“fiery coursers of the sun” who hold their weekly 
gatherings in the Council Chamber at the Guildhall? On 
the other hand, if the present system is allowed to con- 
tinue, the quality of the supply is assured; or, should it 
degenerate, a remedy will not be wanting, and will come 
all the more quickly when companies, instead of County 
Councils, have to be dealt with, As for price, one com- 
vany has such good reason to be content, that it has 
ae to share its profits with its customers, by giving 
the householder a rebate on his quarterly account. When 
matters reach such a point as this, it seems scarcely 
opportune to interfere. But, taking a broader view of 
the question, we may express a doubt whether such a 
body as the County Council of London, however good its 
intentions, is likely to combine economy and efficiency in 
the management of the gigantic water supply of the 
metropolis. 





TRADE SYNDICATES, 


TRADE syndicates are undoubtedly growing in popularity. Asa 
general rule, trade syndicates appear to answer well enough at 
first, but afterwards to develope more or less, elements of 
mischief, as indeed, happily, it is rather common in the long run 
for gigantic monopolies tu do. It is on this principle that many 
discourage, rather than speak cheerfully of, the current proposals 
to organise a system of warrant stores in the American pig iron 
trade, The several attempts which have hitherto been made in 
this direction have not up to now proved by any means as 
successful as the promoters might have anticipated, and with 
reference to the latest project of this description there 
are those who with considerable justification point to the 
history of the warrant system in the Glasgow iron trade, 
which, whilst seeming at first a benefit, is found frequently 
to become ultimately a burden to trade. Meanwhile, the 
proposals for the syndicate in steel rails go steadily for- 
ward. The efforts of the committee are being, it is understood, 
directed mainly to the attitude of the German makers, who, 
certain members of the association are inclined to believe, are 
desirous of obtaining somewhat more than can reasonably be 
allowed. With regard to the syndicate, the German makers 
seem inclined to adupt a laissez-faire attitude, desiring, above 
all things, to be undisturbed in their own country and in such 
markets as they consider are peculiarly their own. The return 
which they propose for this, in the way of refraining from com- 
petition with British firms elsewhere, is not, considering how 
much lower British firms can make steel rails than German, 
thought in some quarters to be an equivalent by any means 
favourable to the interests of the English trade ; and what in 
this respect is true of Germany is true also, to a large extent, 
of Belgium. The disastrous effects of reckless competition 
which in this case are felt so keenly form the announced 
reason likewise for the proposed syndicate in another branch of 
trade, not indeed metallurgical, but of considerable interest to 
furnace owners—the firebrick trade. The negotiations which 
have for some time past been going quietly forward culminated 
this week in an important, though private, meeting in 
Birmingham, and it seems very likely that there will shortly be 
formed a Firebrick Union, embracing Staffordshire, Warwick- 
shire, Derbyshire, Yorkshire, and, indeed, all the important fire- 
brick making centres. That the capital is likely to be as much 
as £3,000,000, that ninety-nine out of every hundred firms in 
the trade are favourable to the proposal, and that a leading 
spirit in the movement is the Earl of Dudley, are announce- 
ments which, though they perhaps need not be accepted to the 
letter, yet suffice to prove that the movement is of considerable 
importance. As such, its development will be watched with 
interest in the many branches of the metal-working trades, 
where transactions with fireclay makers are essential to the 
carrying on of operations. 


THE HEATING AND LIGHTING OF THE FUTURE, 


SHEFFIELD has just been lectured, by Mr. B. H. Thwaites, 
C.E., of Liverpool, on its sins of commission in smoke-making. 
Sheffield, he said, was famous for its cutlery and its smoke ; 
the first was one of England’s glories, the second was its shame. 
for which there was no longer any excuse. All that was 
required was the application of scientific principles in effecting 
the combustion of fuel. Owing to fuel not having been sub- 
jected to proper combustion in solid condition, rich and power- 
ful thermic gases were lost. Taking the average annual coal 
consumption of the United Kingdom between the years 1850 
and 1890 at 75,000,000 tons, and assuming that an actual 
calorific efficiency of 50 per cent. had been obtained — 
and the figures were much above the mark — the net 
loss in the forty years would be 1400 millions of tons, If 
Mr. Price Williams’ figures were correct, we were within a 
living periodic distance when coal would become scarce. It was 
therefore necessary to economise our fuel. The Liverpool 
engineers’ panacea is gaseous fuel, by which the exact tempera- 
ture could be attained and maintained, perfect and smokeless 
combustion effected with very little over the theoretical volume 
of air, and smoke entirely prevented. Mr. Thwaites’ scheme 
has the merit of being bold and comprehensive. It is a triple 
project for the production and distribution of gaseous fuel, the 
source of generation being situate in the centre of the coal- 
fields. For the supply of midland towns and the Metropolis, 
he would arrange three gaseous-fuel producing installations, 
one in South Wales, one in Staffordshire, and one in South 
Yorkshire, He proposes to take the gas in as direct a line as 
possible from the neighbourhood of Barnsley to the Stafford- 
shire installation, and from thence through the Midland towns, 
to which by branch lines the gas would be supplied to the point 
where a junction with the South Wales pipe would be effected. 
The mains would be four in number from Staffordshire for a 
length of 120 miles. The South Wales branch main would 
consist of two pipes, 100 miles in length, and the South York- 
shire branch pipe line of seventy miles. The West Riding pro- 
ject would consist of the establishment of a gaseous fuel in- 
stallation at Barnsley, from which a pipe would convey it to 
Sheffield or Wakefield, and then branch off to all the towns in 
the district. The germ of the project is the conversion of the 
coal into gas at the coalfields, and delivering it to the distributing 





mains under great pressure; this coal-gas to be used in the towns 
in the daytime for heating purposes by the ordinary mains 
and bya special burner to be utilised for illuminating in the 
evening. A pretty scheme—on paper. 


ADMIRAL COLOMB ON THE RELATIONS BETWEEN OUR 
FORTIFICATIONS AND OUR NAVY, 


Haprity the subject of the paper read by Admiral Colomb at 
the United Service Institution on Friday last, March 1st, is now 
attracting general attention. Even Admiral Colomb’s know- 
ledge and ability can add little, beyond one special fear which 
he dwelt on, to what we already have had put before us. This 
paper has been reported and made the subject of a leader in the 
Times, and we trust has added to the general conviction now 
felt that our paramount need is a great increase of strength in 
our Navy. Admiral Colomb urges that a navy in command of 
the sea will seize and hold convenient bases, and that its own 
bases will practically depend on it for their defence rather than 
on local fortifications, Fortifications will shelter beaten fleets, 
just as they shelter beaten armies. Plymouth and Portsmouth 
might become to us what Metz and Paris were to France—mere 
receptacles for shutting in our force while the Empire was being 
overrun. As to commercial ports and out-ports, the Admiral 
urged that whether naval bases or not, every nerve must be 
strained to secure our communications with them in time of 
war. In short, the lecturer’s principle was that our communica- 
tions in every sense must be defended rather than any definite 
positions which are to form bases. In the discussion which 
followed, General Erskine objected to the doing away with 
fortifications. General Sir L. Nicholson, R.E., followed in the 
same sense, Lord Carnarvon repeated what we have before 
quoted from him, that, as chairman of the Commission which 
sat in 1878-79, he learned the necessity of an enormous increase 
in our Navy, and the need of securing our coaling stations. Sir 
John Colomb could not go quite so far as his brother in making 
little of coast defence, but felt the need of all he urged as to 
the wants of a powerful navy. Major Walker quoted cases where 
land defences had proved of special value when the command of 
the sea was lost. Admiral Sir John Hay supported Major 
Walker by quoting other instances, and Sir L. Simmonds, R.E., 
did not admit that when our Navy, our first line of defence, 
was defeated, all defence was at an end. He felt the need of 
great augmentation in both services, 








RICHARD PEACOCK. 


Mr. RicwarD Peacock, C.E., and member of the Gorton 
division of Lancashire, who died on Sunday last, is happily 
described as one of the great ‘‘captains of industry.” He was a 
thoroughly self-made man, although he apparently inherited 
some of the mechanical genius he so well displayed, from 
his father, Ralph Peacock, who, originally a humble lead 
miner in the West Riding of Yorkshire, subsequently attained 
a responsible position on the Leeds and Selby Railway. 
The deceased member was born in 1820, and it is 
recorded that at an early age he manifested a remarkable 
interest in the mechanical pursuits of his father, and this youth- 
ful bent was confirmed by a sight at about the same time of the 
locomotives at work on the Stockton and Darlington Railway, 
just opened. At fourteen he was apprenticed to Messrs. Fenton, 
Murray, and Jackson, who were then constructing engines 
for the Liverpool and Manchester and Leeds and Selby Railways. 
Aithough he remained with that firm only four years, he 
had so improved his opportunities that he was then ap- 
pointed locomotive superintendent of the Leeds and Selby 
line. Resigning that post after but a short tenure, he 
came to London, became known to Mr.—now Sir—Daniel 
Gooch and Mr. Brunel, and at once obtained an appointment, 
his duties bringing him into intimate and valuable association 
with Brunel. Three years later, being then only twenty-one, 
Mr. Peacock secured the post of locomotive superintendent of 
the Manchester and Sheffield Railway, which he retained for 
thirteen years. Under his direction, Gorton was selected as the 
depdt for the company’s locomotives, and thus were created the 
now important industrial centres of Gorton and Openshaw. By 
his advice, too, the Ashbury carriage works, the Midland loco- 
motive sheds, and Sir Joseph Whitworth’s gun and tool 
works were established in the same locality. In 1854, after 
working for other people for thirty-four years, Mr. Peacock, 
in conjunction with Mr. Charles Beyer, who was then manager 
to Messrs. Sharp Brothers, embarked in business on his own 
account. The new firm erected workshops at Gorton, their first 
order being a locomotive for the Great Western Railway. The 
enterprise prospered exceedingly, assuming extensive propor- 
tions; and at the present time the company into which the firm 
was converted five years ago employ nearly 3000 hands, pay con- 
siderably over £100,000 a year in wages, and annually turn out 
something like 200 engines. Mr. Peacock was both chairman and 
manager of the company. In 1849 he was elected member 
of the Institute of Civil Engineers, and amongst his many 
public acts during his years of prosperity, he acted as 
President of the Openshaw Mechanics’ Institute, and took a 
leading part in the foundation of the Institution of Mechanical 
Engineers. He also devoted large sums of money to the pro- 
motion of popular education, political progress, penny banks, 
and many other movements for the improvement of the people. 
In 1885, in response to a requisition signed by 5000 people, Mr. 
Peacock stood as a candidate for Gorton, and was elected by an 
overwhelming majority. At the General Election in 1886 he 
was re-elected, and held his seat up to his death, which followed 
upon a lingering illness. 








DEVELOPMENT OF CANALS.—A bill providing for these in the 
United Kingdom has been introduced by Mr. Philip Stanhope, M.P. 
for Wednesbury. It proposes to confer upon certain local autho- 
rities the power to acquire, construct, enlarge, and manage canals, 
and this power is to be obtained by means of a provisional order 
from the Board of Trade, to be afterwards confirmed by Parlia- 
ment. The local authorities which may obtain such a power are 
to be municipal corporations, county councils, and bodies corporate 
incorporated under section 15 of the General Pier and Harbour 
Act of 1861, and also any body of commissioners, trustees, or 
managers appointed or having powers underany Act of Parliament 
for the management, maintenance, or acquisition of a harbour, 
canal, river, or waterway. Where the Board of Trade determines 
that it is desirable in the public interest that a railway company 
should cease to have any interest in a canal, or a part of one, it 
may confer power on the local authority to acquire the railway 
company’s interest compulsorily. In that case the price to be 
paid is to be the actual value, without any addition for compulsory 
sale. The Bill also empowers the Public Works Loan Commissioners 
to advance money to local authorities for canal purposes ; and 
local authorities are authorised to pay the expenses of an applica- 
tion to the Board of Trade out of their general funds, 





THEORIES OF CYLINDER CONDENSATION. 


Ir has long been known that the explanations advanced 
concerning the condensation which takes place in steam 
engine cylinders are unsatisfactory and incomplete. To 
take an example, it is commonly assumed that the amount 
of condensation is affected powerfully by the range of 
temperature in the cylinder, and that for that reason the 
condensation in a compound engine must be less than in a 
simple engine with the same ratio of expansion, because the 
range of temperatures is reduced, but no one has ever yet 
proved that thecondensation isdiminished by compounding, 
and we shall show presently thatcareful experiment goes to 
prove that the assumption is quite erroneous. Underthe 
circumstances, it has appeared to us to be desirable to ad- 
vance fordiscussion another view of the matter,and this we 
did in the article which appeared in our impression for 
Feb. 22nd, concerning a Paxman engine and the Society of 
Arts engine trials. We then showed how, by taking 
into consideration not the indicated power of the engine, 
but the whole work of the steam, it was possible to 
account for all the water condensed in the cylinder as 
resulting from the performance of work. In order to save 
repetition, we reproduce here a table which gives the 
facts in a nutshell.? 


Indicated H.P., high-pressure cylinder .. .. ... 11‘l 
H.P. expended in overcoming back pressure... ... 13°0 
Total H.P., high-pressure cylinder ... ... ... ... 24°71 
Weight of steam liquefied per H.P. per hour... 2°82 Ib, 
Total liquefaction per hour... ... oer 67°96 lb 


Indicated H.P., low-pressure cylinder... ... ... 11°26 
H.P. expended in overcoming back pressure indo. 9°5 
Total H.P., low-pressure cylinder... ... ... 1. 2 
Weight of steam liquefied per H.P. per hour... . 
Total liquefaction per hour... ... 0.0... 0 we «. 55°21b. 
Total liquefaction for both cylinders... .. 123°16 1b. 
oe re 27°5 
What we have said has not been allowed to pass with- 
out criticism. We did not expect that it would, seeing 
that the views we put forward are apparently novel in 
certain respects. We say “apparently,” because we have 
no reason to believe that they have not been advanced 
before, although in asomewhat different way. It appears 
to be desirable before going further that we should put our 
readers who have not followed very closely the discussions 
which have taken place, in possession of the various 
theories of cylinder condensation which are held by dif- 
ferent engineers and —— There is no uniformity of 
opinion as to what takes place in the cylinder of a steam 
engine; but the theories advanced admit, fortunately, of 
being briefly stated. It is known that for some reason or 
another water is found in varying quantities at varying 
periods of each stroke in a cylinder. The question at 
issue is the cause or causes of the presence of this water. 
The first theory is that the water results from metallic 
condensation. The cylinder is cooled down during the 
exhaust stroke. It is warmed up during the preliminary 
part, at all events, of the steam stroke, and in the 
warming up steam is condensed. This we may call the 
Clark and Hirn theory. The second theory, advanced by 
Zeuner, is that the condensation is not caused by cool 
metal, but by water lying in the cylinder or resting on 
the piston and the cylinder covers. The third theory is 
that the condensation is mainly due to the performance 
of work by the steam, and that in properly jacketted 
cylinders there is no other condensation. The fourth 
theory is that of Mr. Isherwood, who maintains that steam 
in expanding must liquefy as a result of expansion, and 
that it would so liquify even in a perfectly non-conducting 
cylinder. The advocates of each and all these views have 
something to advance in proof of the faith that is in 
them. Indeed, the phenomena presented by the steam 
engine are so varied that it is possible to find proof of 
almost any proposition concerning it that may be ad- 
vanced—we do not say sufficient proof, but proof of a 
kind. The metallic condensation theory has been so 
persistently kept before the world that it is not 
necessary to say much concerning it here; nor need 
we dwell on the aqueous condensation theory as urged 
by Zeuner, whose views are stoutly combatted by 
Hirn. It will be more to our purpose to consider 
certain aspects of the view that liquefaction takes place in 
cylinders as a result of the performance of work. Without 
saying that this will always explain the presence of water 
in steam engine cylinders, we have asserted that allow- 
ance must always be made in calculations for such lique- 
faction. It has been pointed out to us, however, that if 
there is sufficient water in the cylinder, z.e., from 30 to 50 
per cent., no further liquefaction can occur, and that in 
the latter case, so far from liquefaction taking place, re- 
evaporation will result from expansion. We have no in- 
tention of disputing the statement, provided it is made 
with limitations ; but before going further, it will be well 
to see what others have said on the subject. We shall 
begin with Rankine. On page 386 of “ The Steam Engine 
and other Prime Movers,” we find: “When steam expands 
in driving a piston and receives no heat from without a 
portion is liquefied.” He then goes on to show how 
the quantity is to be calculated, and he explains 
that this principle was arrived at contemporaneously 
and independently by himself and Professor Clausius 
in 1849. It was called in question, because steam 
which is allowed to expand through an orifice 
was found to be slightly superheated; but Professor 
Sir W. Thompson proved subsequently, that this contra- 
diction was only apparent, because there is a difference 
between the free expansion of an elastic fluid in which 
all the energy due to the expansion is expended in 
agitating the particles of the fluid, and is reconverted into 
heat, and the expansion of the same fluid under a pressure 
equal to its own elasticity, when the energy developed is 
all communicated to external bodies—such, for example, 
as the piston of a steam engine. On page 395 we have 
the following:—“ The conclusion theoretically demon- 





1 It is proper to say here that we have misconstrued Professor Ken- 
nedy’s di 8, which deal with the working weight of steam, proper 
allowance being made for steam in the clearance spaces. Concerning 
the saturation curve we shall have more to say at another time, 
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strated fn Article 283, that when steam or other saturated 
Vapour on expanding performs work by driving a piston, 
and receives no heat from without during that expansion, 
a portion of it must be liquefied, is confirmed by experi- 
ence in actual steam engines; for it has been ascertained 
that the greater part of the liquid water which collects in 
unjacketted cylinders, aiid which was oiice supposed to be 
wholly carried over ih the liquid state from. the bdiler 
(priming}, is produced by li jnefaction of part oF thie stein 
luring its éxpansion; and also that the principal effect of 
the jackét ot siniilay covering enveloping the cylinder, 
RAiled ‘ith hot steam from the boiler, which was 
ohne of the inventions of Watt, is to prevent that 
liquefaction of the steam in the cylinder.” It is 
now known that Rankine was in error; but it is 
not certain how much he was in error, and in the 
case of jacketted cylinders it appears to tis that he Was 
very neat the truth, the total liquefactidn beiiig, iii sonie 
tases, as little as three pounds per horse-power per hour, 
titch less than which it caiinot possibly be. We miay tow 
Quote a niuch “a fecent authority, hatiely, rofeabot 
Jotterill; who ih his ihttodiiction to his “Notes on the 
boty of the Steam Engine” writes: “In Article 11 we 
nave calculated the amount of heat requisite to keep the 
steam dry as it expands; and finding it always positive, 
we have inferred that condensation must take place when 
steam expands without gain or loss of heat. We have not 
been able to find anywhere this simple method of demon- 
strating the well-known fact, all demonstrations that we 
have seen depending on a khowledte of the adiabatic 
relation.” Trofessor Cotterill supplies so aditiitablé an 
illustration of the difference between the jntetiial work 
done in making steam, and the external work done by the 
steam to whieh litjuefaction is due, that we make no 
Apolegy for Guoting it here. “Water at a temperature of 
32 deg. requires about 904,000 foot-pounds of heat to raise 
its temperature to 293 deg. Fah., and evaporate it at that 
temperature, which corresponds to a pressure of 60°4 1b. 
per square inch, or about 87001b. per square foot. Its 
volume is then very nearly 7 cubic feet, and the external 
work done very approximately 60,9 oot-pounds. 
men wy this from 964,006 foot-pduiids, we get as 4 
remaibder 843,100 foot-potinds. But now let us suppose 
that We produce our steam without doin ektelnal Seth: 
is may be very easily dotie; We have only to place 
A pound of water at 32 deg. in a close exhausted vessel 
the eajjacity of which is 7 cubic feet, and apply heat till 
ull the water is evaporated. We shall then have a pound 
of saturated steam at the temperature of 293deg. as 
before; but we shall have done no external work, and the 
heat expended is no longer 904,000 foot-pounds, but 
843,100 foot-pounds. We nave in the second case pro- 
duced the steam, and the steam only; while in the first 
case we have not only produced the steam, btit we have 
also produced 60,909 foot-pounds of mechanical work, and 
the whole heat expended is separable into the two parts 
necessary to produce each effect separately,” 

We have dwelt at some length on this patt of ott 
subject, because it is essential that otir teaders should fully 
understand fitst that some of the heat in the steam must 
be turned into work ; and, secondly, what the efect of the 
@dliversion will be. We have veen dealing with dry satu- 
rated steam, and if dry saturated steam be suffered to 
expand and do work, about 281b. of it—the quantity 
varies a little with the pressure—tmist be liqubfitd per 
horse-power exerted Ay the Hetm—which is invariably 
greater than the indicated horse-power—per hour. Let 
4s Buppose now that the engine receives, not steain,, but 
& mixture of steam and hot water. In that case, if there 
is sufficient water present, there will be ho lithuefactloti 
due to the performance of work, sittiply because the water 
will boil under redticed pressure, and its sensible heat 
will be converted first into the latent heat of steam, and 
then this latent heat will be convertéd into work. It is 
well here, before going further, to define the sen®e iH 
which we use the words “ no liquefaction will take place.” 

When dry saturated ateam expands, more and more of 
it will be liquefiéd a3 the piston advances, because more 

nd more heat is converted into work. At the moment 
the steam port closed, we should have in the cylinder, on 
one hypothesis, a certain quantity of dry steam. When 
the stroke was completed, we should have less steam by 
weight, and the difference would appear as water. This 
water could not be re-evaporated in the engine; it would 
be blown out as moisture with the exhaust. If, however, 
there was water in the cylinder to start with, we might 
find at the end of the stroke less water; and in this sense, 
and in this sense only, there would be no liquefaction. 
But actually there would be a loss of heat. The mixture 
of steam and water brought into the cylinder so many 
thermal units; the thermal units rejected from the 
cylinder would be less by the equivalent of the work 

ene. But there is no reason to conclude that under 
any possible condition met with in practice the whole 
of the water present could be re-evaporated during the 
expansion stroke in an unjacketted cylinder. If no 
liquefaction took place due to the performance of 
work, the curve of expansion would be very nearly a 
hyperbola. Speaking about the effect of moisture on 
steam, Cotterill says : “Till more is known of the action 
of the sides of the cylinder it is impossible to say whether 
it is possible for the final pressure of the steam to rise 
above what it would be if the expansion curve were an 
nes as it has sometimes been supposed to do by 
observation of indicator diagrams. If the sides of the 
cylinder had no sensible action, and the cylinder was not 
jacketted, Zeuner’s calculations mentioned above show 
that the curve approaches the hyperbola the more 
moisture the steam contains, and hence Zeuner concludes 
that the action of the sides of the cylinder has been over- 
estimated.” In a jacketted cylinder the curve might rise 
above the hyperbola if the steam was originally moist, 
but we doubt that such a result can be obtained with an 
unjacketted cylinder. Cotterill suggests that when such 
a rise is seen it may be due to leakage at the slide valves. 

To sum up, then, we take it to be certain that, under all 
circumstances, liquefaction results from the performance 








of work; but this liquefaction may be masked by the 
much greater condensation resulting from the cooling 
influence of the cylinder surfaces. et it, however, not 
be forgotten that a steam engine cannot act the part of a 
condenser. No matter what the effect of water on the 
tylindet stirfaces itiay be, all the steam which the cylinder 
receives assteant it will discharge as steam, minus thequan- 
tity liquéfiedinthe pérformanice of work. All condensation 
is tigorously itiedstited by the evaporation, and the only 
water an engine can discharge is that which enters the 
cylinder as priming; that—a very small quantity— 
resulting from external cooling by radiation, &c., and 
that due to the performance of work. If no liquefaction 
takes place, as the result of the doing of work, 
then an engine will send practically no water 
ottt of it, if the steatn be free from priming. It is 
ittipossible; however, to believe that such a thing occut's 
in the case of an unjacketted engine. It will occur it 
the case of a jacketted engine; but then the jackets give 
the water; which in an unjacketted cylinder would escape 
witli the baliatist skearit; The positiot ye have taken on 
this ground is now, we think, cleatly defined, and we may 
proceed to consider another aspect of the question, tiattiel¥, 
that raised in our article of February 22nd. 

It will be remembered that we then showed that the 
liquefaction necessary to represent the heat converted into 
work might, by one mode of calculation, be made to 
represent nearly all the water actually found in the 
engihe. To this it has been answered that, if this be true, 
it follows that liquefaction takes place as the résult of the 
performante gf work during the period of admission; and 
that this teault could hot possibly take place, that work 
being done in the boiler and not in the cylinder. Now, to 
this we reply that we believe the question to be open. 
We do not assert that the received view is false; we have, 
as our readers will see if they turn to page 163, written 
very guardedly on the point; but we do not hesitate to 
say that the hypothesis is worth discussion, and that there 
aft arfumients to be urged in its favour. In the first 
place, tre have the patetit fact that 4 vety large quatitity 
of watet is to bé found in the high-pressure cylinder of a 
compound engine. It is constantly urged that the reduc- 
tidh iti the thermal range in compound engines is so great 
that ititial eontlensdtion 18 iitich rédhced as compated 
with the single-cylinder engines. It is well known to 
everyone who has been to sea, that the high-pressuré 
eylinder of a marine engine always “works very wet; but,” 
putting on ofe side this rather vague statement, let us 
give the results of actual experiment, carried out with 
pumping engines by Mr. Mair, as set forth in the following 
table :— 
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Now let his cbihpart these figures witli those relating to 
a sihgle cylinder Corliss, tester! by M. Hallanet ‘— 


Percentage of water present 

















Ratio of | — ———— ~ Consumption of steani 
expansion. | Abend of ad- | At end of bx- per Horse per Hour. 
B __ | __ imiBsicH, pansion. 
73 | te 17°8 i7'8 
94 | 30°8 186 |” 17°6 
15°1 37°5 20°8 17°7 





It will be seen that the Corliss engine had, of the two, 
less condensation than the compound engine. Comparing, 
for instance, the Woolf tandem with the Corliss, we see 
that although the speeds were probably about the same 
in each case, thé condensation was smaller in the Corliss, 
with a mtich higher range of expansion. In the Paxthan 
engine only 65 per cent. of the feed-wattr appeared 
as steam in the high-pressure cylinder, says Pro- 
fessor Kennedy. It would be waste of time to pro- 
duce further evidence of the truth that compound- 
ing does not reduce cylinder condensation. The 
reason why it promotes economy we have repeatedly 
explained. We find then that, do what we may, a large 
quantity of water is to be found in the cylindet at 
the point of cut-off. All this is fair evidence, so far as it 
goes, that liquefaction due to the performance of work 
takes place during the admission. Of course we are 
perfectly aware that it is in no sense or way conclusive 
evidence. It is circumstantial evidence; that is all. 

Now let us consider what is the existing state of know- 
ledge concerning what goes on in a_ boiler. 
Let A be acylinder containing water boiling 
under the influence of the lamp below. The 
piston B is being forced up under a load of, say, 
100 lb. on the square inch, represented by the 
weight C. We have already quoted Professor 
Cotterill as to what the expenditure of heat 
will be. But although we know that heat re- 
presenting the work done in lifting the 








weight must be poured into the water, we do 
| not know how that heat isconverted into work. 
-——| For all that we know, steam is produced in 


the first instance, and is liquefied under the 
piston as it rises, the resulting water or 
moisture being again converted into steam. 
The result will, of course, be the expendi- 


‘ ture of more heat, this being the mode of the expenditure 


= 


of the heat of external work of evaporation. We do not 
assert that this {s wliat takes place, but we think we may 
say that it cannot be ptoved that it does not take 
place; and there is one argument based on the mole- 
cular theory of pressures which tetids to support the 
assumption, but which it would unduly prolong this 
article to reproduce here. Let our readers, for the sake 
of argument, concede that liquefaction takes place in the 
steam immediately under the piston, and advance a step 
further. 
In Fig. 2 we have cotiditions practically the same as in 
a steam engine, and yet identical with those in Fig. 1, 
The piston is driven against a resistancé and the liquefac- 
——ner tion now takes place in the horizontal 
; | | cylinder, and instead of dropping back 
into the boiler, collects in the cylinder, 
. Tt must be clearly understood that ,we 
‘lo not accept this explanation as satis- 
factory ot conclusive; we put it forward 
for what it is Wotth, Ovr sole conten- 
tion is that nothing is certainly known 
as to how the heat in steatn is con- 
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verted into work, and that conseqtently 

= the conversion may take place directly 
— in the cylinder during the admission 
r rt of the stioke. 1t is, of course, use- 


ess to refer totext-books on the subject, 

for we do not believe the question was 
ever raised until within the last year. We may add that it 
is accepted by acknowledged authorities that it is possible 
for steam in a cylinder to be expanding adiabatically 
while it is being condensed—a core of steam behaving in 
otie way while that portion of it next the cylinder is 
behaving in another way. 

We have now placed before our readers the various 
hypotheses which are being advanced concerning the con- 
densation of steam in acylinder. Not one of them can 
be regarded as conclusive. The probability is that in 
every engine several causes operate, and that any one or 
mote may act more prominently than the rest according 
to the constriction of the engine, the pressure, the dry- 
ness of the steam supplied from the boiler, the ratio of 
expansion, &c. We do not think it can be proved that 
liquefaction does not take place during the performance 
of work while the steam port is open. It is very difficult 
to prove that it does take place. The hypothesis that it 
does is worth disctission and consideration, because it goes 
a long way to explain the presence of water in the high- 
pressure cylinders of compoutid engines, which is un- 
accountable if the heat trap theory be true. 
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Scrap Merat,—The Scrap Metal Company's present selling prices 
afe as followsi—Old copper, £65 to £71; old brass, £40; old gun- 
metal, £50 per ton, net cash, London. In consequence of the 
utisettled state of the oupaet market, consumers are only buyiny 
in quantities for their actual requirements. 

Royat Instirution.—Mr. Fadward Muybridge, of Phila- 
delphia; who, by arrangement with the managers, had agreed to 
site a discoutse after Easter on ‘‘The Science of Animal Loco- 
motioti in its Relation to Design in Art ”—illustrated by the 
zoopraxiscope—a subject of great novelty and interest, has kindly 
consented to deliver it on Friday evening, the 22nd inst., Dr. 
Edgar Crookshank being compelled through illness to defer his 
discourse on ‘‘Microbes” on that evening, as previously arranged. 

THs LoNDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—At the monthly meeting of the above Association 
on Saturday evening, a t of his visit to the annual dinner of 

he Middlesbrough Association Was given by Mr. Powrie. After 
niefly noticing the progress and position of that association, he 
gave tlh dctontit of mariy of the large steel works in that district, 
and which he liad visited. The first mentioned was that of Messrs. 
Bolckow; Vaughan; atid Cv., at Eston, who were the first to plant 
their ironworks in the Cleveland district, at Middlesbrough. They 
# first imported their ores from other districts, but in 1850 Mr. 
Vailgtt## discovered the value of Cleveland ores, and erected fur 
tiaces for the mamufactare of iron from this native ore. They 
having succesded; othete fellowed, and in 1862 no Jess than forty- 
tio blast furtiaces wete efected in Cleveland, and about 100 in all 
the Notth-Hastern district. At presefit there are 170 furnaces, 
capabls of producitig about three times the quantity of pigs per 
furnace that cuuld be tpade thirty years ago ; the increase of =o 
duction being from 24,000 totis it: 1851 to 2,000,000 tons in 1 88, 
and the present rate is about 3,000,000 tons annually. The oe 
Gilchrist basic process having made it possible to use Clevelanc 
ores for steel making, Messrs. Bolckow, Vaughan, and Co. onl 
menced their steel works here in 1878. They have ye po — 
verters at work, besides Siemens-Mu:tin fun, - Tho creat 
producitig about 19,000 tons of finished ster! per je Py ber 
quantity of slag—about 24 tons for each ton of ».2¢ ee er 
immense hills in this district ; large tracts of land ee eer 
depusiting this tefuse. These works are fitted with all tu. ¢ 
kitowh machinery and plant for steel making. The twenty bia.. 
fitrniices afe fitted with Cowper's patent hot-blast stoves, heated 
by the watte gases ftom the furnaces through which the air from 
the blowing engines #8 on its way to the furnaces, entering the 
furtiace at several points ata red heat. The metal, ina molten state, 
is taken to the Bessemer converters, which are speciall lined with 
about Yin: of dolomite bricks, and is charged with about 16 per 
nt. of lime heated to white heat, upon which the metal is poured. 
© blast, at 25 1b. per square inch, is turned on, and the whole of 
the catbott, except, about “3 per cent.; blown out; the proper 
quantity of spiegelisett i¢ added; to tecarbonise the metal, an 
the charge is run into ingot mioulds, ard when cooled sufficient 
is withdrawn and reheated for rolling ih the powerful cogging 
mills. Several of these mills are in full operation j they are —s 
by coupled engines of about 3000 indicated horse-powet, a 
with steel spur gear and quick reversing motion. This operat - 
complete, it is then cut into billets of suitable length and - 4 
the various rolling mills to be finished to section as vogue " - 
t deal of this material is made into railway sleepers an stable 
The finished sleeper is completed in the rolling Pill by dt 4 
machinery, including the flanges to receive the rails, and PSC 
out at the rate of ten per minute. Attached to this firm is ai 
an immense salt industry. The salt bed in this district is about 
100ft. thick and 1300ft. from the surface. The heat from the blast 
furnaces is here used to evaporate the brine, a large plant being 
put down for this purpose. Messrs. Raylton, Dixon and Co.'s 
shipyard was visited, and here they are full of work, seven ships 
being on the slips, each about 3000 tons. They expect to complete 
fourteen of these vessels during this year. is yard is replete 
with the best appliances for producing iron ships in the least 
ible time. essrs. Dorman, Long, and Co, are now engaged 
in producing steel rolled joists from Cleveland ore, by the Siemens- 
Martin process, and can roll these beams to 60ft. long by 1é6in. 
deep by 6in. wide, and are capable of turning out about 1000 tons 
of this material per week, and about an equal quantity of puddled 
bar iron. The North-Eastern Steel Works Company is an immense 
firm, turning out about 132,000 tons of steel per annum, 
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COLD AIR AND FREEZING APPARATUS. 


MESSRS. A. M. PERKINS AND SON, LONDON, ENGINEERS. 
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THE “ ARKTOS.” | 





Srxce 1834, when Mr. Jacob Perkins made the first freezing machine, 
which, although patented by him has often been attributed to a 
much later inventor, named Harrison, desultory experimenting | 
with various refrigerants and refrigerators has been an occasional | 
occupation of the Messrs, Perkins. Nearly thirty years ago Mr. | 
Loftus Perkins succeeded in making an engine which received its | 
power through thealternate heat-absorbingand rejecting powerof | 
chloride of calcium, and finding it not commercially satisfactory | 
for motor purposes, proposed its use as an ice machine. Now | 
Mr. Loftus Perkins has produced the freezing apparatus to which | 
he has given the name of Ap«ros, an invention which promises | 
to have a greater effect on the numerous trades, manufactures, | 
and processes which require steadily maintained low temperature | 
than any other invention which has been brought out for some 
time. Like many important inventions, it is in its chief | 
essentials a very simple one. Carré’s small freezing apparatus | 
is very we!l known, but the principle upon which it works has | 
been found neither applicable on a large scale or where economy | 
in the maintenance of large spaces has to be considered, or, in | 
other words, where large quantities of heat have to be abstracted 
at a cost which will make it commercially worth doing. This 
difficulty Mr. Perkins has overcome, so that in any place where a 
small quantity of heat is available either from high-pressure hot 
water heating apparatus, from a gas burner, or a small fire, 
either ice or cold air may be obtained at a nominal cost per day, 
and it is estimated that 1000 cubic feet of space can be main- 
tained at 0 Fah, for 1s. per day. As Carré’s apparatus is not 
known to all, it may be explained that itis one in which, by the 
application of heat to a vessel containing a saturated solution of 
ammonia, ammonia gas is driven off and condensed in a second 
vessel, which may be called the cooler, and is placed in the 
liquid to be frozen. When all the ammonia has thus been 
driven off and condensed the supply of heat is stopped, and the 
liquefied ammonia immediately begins to evaporate and to pass 
back to the vessel from which it has been evaporated from the 
water which contained it. This re-evaporation from the cooler 
causes the abstraction of heat from whatever surrounds it. 
Amongst other difficulties which have been connected with 
the apparatus, and prevented its use on a large scale, was the 
evaporation of some of the water with the ammonia from the 
heating vessel, the evaporation taking place at about 270 deg. 
Fah. This, passing over into the cooler, lessened the effect | 
in the manner that will be seen. The way in which this has 
been overcome, and the principle upon which Mr. Perkins con- | 
structs the Arktos, may be described by reference to the sectional 
engraving, Fig. 1. This shows in cross section two tubes, A, B, con- | 
nected by small tubes C. These tubes form the vessel in which | 
the evaporation is performed by the application of heat, and in 
which the ammonia and water again combine when the supply 
of heat is stopped. It is therefore called the combiner. The 
saturated solution of ammonia, containing about one-third by | 
weight of ammonia, is placed in this vessel. Heat is applied to 
the liquid by a Bunsen flame D below the lower tube of the 
combiner, or, as in most cases, and always for large apparatus, 
by means of hot water or steam tubes passed through it, but not 
shown. By the application of this heat to the liquid the 
ammonia rapidly evaporates, and when first starting the appa- 
ratus a little ammonia and water vapour is allowed to escape 
through a water-sealed pipe, which is afterwards capped. The 
escape of ammonia is very small, only sufficient to insure the dis- 
charge of all or nearly all the air from the apparatus. If at 
this stage the heat supply were stopped, there would be a 
vacuum of about 25in. as a result of the escape of gas and 
vapour and the cooling of the gas and liquid contents. By the 
supply of heat the ammonia vapour passes through the tube E, 
which is surrounded by a water jacket. The cold water 
which circulates through this jacket condenses the vapour, 
and the liquid ammonia resulting passes into the freezing 
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vessel F, which, when the apparatus is first put to work, 
contains water up to the level of the top of the small vessel G. 
The ammonia, being lighter than the water, remains afloat, and 
as it increases in quantity with evaporation from A B, it drives 
the water from F, through the small holes in the bottom of G, 
and thence down the syphon tube H into the vessel B and A. 
Here any ammonia that may have been carried over is again 
subject to heat, and passes over through the condensing tube 
to F, This evaporation then continues until all the ammonia 
is in the vessel F, and all the water driven therefrom through, 
the syphon H, with the exception of the small quantity, which 
being below the little holes K in the bottom of G, cannot be 
driven over. Now the supply of heat is stopped. The whole 
apparatus cools down, partly by the continued cooling action of 
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THE “ARKTOS,” Fig. | 


the jacketted tube E, and partly by cold water, which is allowed 
to trickle over B. -The vacuum of about 25in. is immediately 
brought about, and the re-evaporation from the freezing vessel F 
proceeds, giving temperatures that will freeze large quantities of 
mercury, until all the ammonia is again over in A B recombined 
with the water. The re-evaporation from F takes much longer 
than the evaporation from A B, and in some applications of the 
freezing or cooling apparatus, that which Mr. Perkins calls the 
cooking, need only be done once per day. From this description 
it will be seen that, for the proper working of the apparatus, 
the relation between the capacity of the vessels A B must be to 
that of F very near the proportion which the water bears to the 
liquid ammonia. 

It will now be understood that Mr. Perkins has by a long 





series of experiments arrived at success by very simple means, 
namely, by the effects and cycle of operation secured by the 
arrangements connected with the syphon G H H, and tubes C 
dipping into the lower combiner vessel, insuring recombination 
of the ammonia and water. In the whole apparatus there 
is not a single moving part, not a single valve, the whole 
apparatus is a closed-up system, and in the large apparatus the 
control of the supply of heat is by cocks on pipes apart from 
the Arktos. In Messrs. Perkins’ works is not only a small 
completely detatched apparatus like that shown at Fig. 1, which 
may be seen freezing mercury, but an Arktos on the large scale, 
and several freezing and cold storage rooms. One of these is 
shown in Fig. 2, wherein the lower part will be recognised as a 
box containing the combiner, from which rises the tube corre- 
sponding to E of Fig. 1 and others connecting the combiner with 
the arctic chamber, the front only of which is shown in Fig. 2, 
and with other rooms all having freezing vessels like F, and all 
operated by the combiner of Fig. 2 and asmall furnace to the 
right and below, which heats the high-pressure water by which 
the evaporation is performed, and the works heated. 

Mr. Perkins is making an elaborate series of experiments on 
the proper thickness and materials for cold room walls, and 
from his experiments so far it appears that it will be money 
well spent on board ship and elsewhere where such rooms 
are required, to have walls much thicker than is usual. 
He has rooms of several thicknesses, and has proved that 
walls of 2ft. in thickness are advisable. He builds them of 
wood covered with sheet zinc, and with the interspace filled 
with cowhair, which he takes great care to make as dry as pos- 
sible before putting into place. This hair is seen, by a range of 
thermometers which Mr. Perkins has arranged in the wall of a 
room, the internal temperature of which is — 35 F., to be of 
remarkably low conductivity as compared with the wood of the 
inner side of the wall. The thermometers, about nine or ten 
in number, are placed at depths increasing by 3in., and it is 
noteworthy that although there is an approximately equal 
difference of temperature exhibited by each two thermometers, 
the difference being about 3 deg., the lowest temperature indi- 
cated was, on the day of our visit, about 17 deg., so that 
between the two sides of the wood, about 2in., and the zinc 
lining forming the inner surface of the wall, there was a differ- 
ence of 17 + 35, or 52 deg., as against but 3 deg. in a greater 
thickness of hair. The store rooms contain large quantities of 
meat, game, poultry, all hard and dry as wood, and ice, frozen in 
the rooms, also perfectly dry. 








WIRE AND WIRE ROPES: THEIR MANUFAC- 
TURE AND USES. 
By J. BUCKNALL SMITH. 
No I. 


THE manufacture of wire or metallic filaments is one of very 
considerable antiquity, and is traced by some authorities as far 
back as the epoch of ancient Egyptians. However, we do know 
that the industry was practised in the middle ages, and that in 
the reign of Elizabeth iron and other wires were produced in 
England. At this time wire was obtained by hammering up 
strips of metal, and the artificers thus employed were termed in 
the tcade “ wire-smiths.” In the early days of this manufacture 
gold and silver appear to have been the metals chiefly used, but 
we may find records of the production of iron, copper, brass, and 
other wires before 1600. ‘ Wire-drawing,” even as now practised, 
was also introduced into this country during the sixteenth cen- 
tury, and technical history informs us that the manufacture had 
attained considerable excellency in the reign of Charles I., and 
that the first “ wire drawing mill” was erected near Mortlake in 
about 1663. This process of “‘drawing” consists in pulling cold 
metallic rods through perforated plates or “ blocks” presenting a 
series of tapering apertures of decreasing areas, and whereby the 
rods are increased in length at the sacrifice of thickness. The 
ratio of attenuation is directly according to the squares of 
sectional diminution, eg., by reducing a rod, say, one-half, one- 
third or one-fourth, &c., in diameter, its length is respectively 
augmented four, nine, or sixteen, &c., times. Iron and steel 
wires are usually “drawn” through steel plates, but those of 
the precious metals, required for the more accurate purposes of 
science or the arts, are commonly “ drawn ” through perforated 
diamonds, rubies, or other hard stones suitably mounted in the 
“blocks,” and whereby great lengths of fine wire can be produced 
of uniform section. Some superior copper and fine steel wires, 
&c., are drawn through precious stones as last mentioned, and 
in this manner fine gold and silver, &c., wires of over 150 miles 
in one length have been obtained with uniform sections through- 
out. For a long period iron wire was very largely produced and 
almost exclusively used for many purposes, but within the last 
fifteen years, or so, steel has superseded its employment for 
numerous applications, and to a marked extent. Platinum is 
one of the most ductile metals known, and wires of this material 
have been drawn, in silver sheathings, to 0°00003 of an inch. in 
diameter, 1060 yards of which only weighed 0°75 of a grain. 

The drawing properties of metals are dependent upon the 
combined degrees of tenacity and ductility—that is, the resist- 
ance possessed by any body to the separation of its parts and 
the capacity for change of form under the influence of tension 
or squeezing pressure respectively. Gold, platinum, silver, and 
iron, range highest in ductile notation; whilst lead, tin, zine, &c., 
are lowest. Tenacity has more influence upon ductile efficiency 
than upon the malleability of metals. The various uses to which 
different wires are, or may be, applied, are too numerous to 
define, but amongst the most important, as measured by 
quantity used, are the following :—For ropes for marine, mining, 
railway, and agricultural purposes ; for fencing, musical, bottling, 
bale-tieing, brushmaking, carding, upholstering, netting, elec- 
trical engineering, and other manufacturing and _ scientific 
purposes. With the exception of those employed for electrical 
and scientific purposes, the wires would be chiefly composed of 
iron and steel ; and it is to these departments of the industry 
that we now propose to confine our attention. The qualities of 
these wires are commonly defined by such prefixes as charcoal 
iron wire, Bessemer, basic, Siemens, and crucible, &c., steel 
wires, and these may be further characterised by the qualifi- 
cations—black, bright, annealed, improved or patented, galvan- 
ised, tinned, and coppered, &c. The first-named distinctions 
simply denote the processes by which the steel has been manu- 
factured, whilst other trade conventional names indicate certain 
purposes to which the wire is considered particularly applicable, 
e.g., ‘‘ plough steel,” which is steel wire of high tensile strength. 
“ Basic steel” is not much used in the wire industries of this 
country, mainly on account of tempering difficulties ; but in Ger- 
many this material appears to be extensively used for fencing and 
other common qualities of wire. The ingots, or blooms, from 
which our billets and wire rods are rolled, come chiefly from 
Sweden, Cumberland, Durham, Yorkshire, and Scotland, and 
close attention is given to their chemical composition, which 
varies—to a known or determined extent, according to the 
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rods to be manufactured—a branch more or less justly considered 


one of the secrets of the industry. As a general statement, how- 
ever, it may be accepted that the various characteristics of the 
different rods are mainly dependent upon the amount of carbon 
present, and the proportionate admixtures with phosphorus, 
sulphur, silicon, and manganese. When carbon is_ present 
to the extent of about °75 to 1 per cent., the metal 
exhibits remarkable tensile properties and capabilities for 
tempering, also an occult process in the trade, which has 
become quite an art; for upon the skill and judgment with 
which this operation is conducted the excellence of the wire 
largely depends. The requisite elimination or absence of 
sulphur, phosphorus, and silicon is, again, another important 
consideration, for if present to any improper extent the steel 
cannot be worked with a maximum amount of carbon, whereas 
manganese favours its presence. For different purposes the 
amount of carbon present in steel rods may range between, say, 
075 and 1 per cent., and their hardness and tensile resistance 
increases in accordance with such proportions. The appreciable 
presence of sulphur and phosphorus is generally highly delete- 
rious, because they produce “shortness,” and unsoundness. 
Whilst excess of silicon may impart similar properties and 
brittleness, dependent upon the amount of carbon present, 
phosphorus in any quantity is an enemy to ductility and the 
process of tempering. From the above remarks it will be 
evident that good wire rods can be and are produced from 
suitable crucible steel, Siemens-Martin, and Bessemer steel. The 
following are the approximate average breaking strengths of 
various wires, in tons per square inch :— 
Annealed iron wire 25 tons per sq in. tensile resistance. 


Bright ditto .. .. .. .. = 35 tons ” ” ” 
Bessemer and basic steel wire = 40 tons °° ” ” 
Mild Siemens steel wire = 60 tons ” ” ” 
Crucible cast steel wire.. .. = 80 to 90tons,, 99 ”» 
Patent plough, crucible do. =100to120,, ,, ” ” 


Wire rods are now commonly rolled from blooms—4in. to 
10in. square—or billets—of about 2in. square—of from 50 lb. to 
1501b. each. At Garrett’s wire-rod mill, near Chicago, U.S.A., 
rods are rolled direct from 4in. blooms of 120 lb. each and 
finished in one heat, the average production per shift of eleven 
hours being about 60 tons, and the largest week’s work about 
770 tons. 

Amongst the finest wire rod rolling mills in this country are 
those of Messrs. Pearson and Knowles, and the Whitecross 
Company, Warrington; Messrs. Johnson and Nephew, Man- 
chester; and Messrs. Nettlefold’s, Wales. In Germany large 
quantities of these rods are annually produced in the West- 
phalian and Rhineland districts, at the following works :—Boeck- 
ing, Menden Schwerte, Funke Borbet, Westfalische Union, and 
Diisseldorfer Draht Industrie, &c. However, probably no finer 
example of wire rod rolling can be cited than that to be seen at 
Messrs. Pearson and Knowles’ iron and steel rolling mills near 
Warrington, and where one patent rod mill is capable of rolling 
from 370 tons to 400 tons of No. 5 gauge rods per week. The 
billets used at these important works weigh mostly from 120 Ib. 
to 150 Ib. each ; but even 200 lb.can be manipulated through these 
mills at one heat, parts of which are run at the exceptionally high 
velocity of about 600 revolutions per minute. Unlike rod mills 
of the ordinary or old construction—which have the hot rods 
received on either side of the rolls by hands, which pass them 
to and fro to the next series—Pearson and Knowles’ machine 
is of more continuous action, and hands are only required on the 
one side of the mill to feed the top set of rolls, and the rods are 
automatically returned through a lower series. The mill is 
driven by straps and — gearing, so as to impart an increas- 
ing velocity to each sui ing set of rollers, in order to pick up 
the slack or increasing lengths caused by rolling out the rods; 
the same effect may also be obtained by varying the diameters 
of the rolls. The peripheries of the rolls are provided with 
decreasing V, U, and semicircular grooves, for the purpose of 
squeezing out and kneading the metal into as compact and homo- 
geneous a form as possible as it passes through them. The 
various rolls are capable of accurate adjustment, to insure each 
set reducing the rod to a required diameter, and the last of the 
series rolling exactly to a desired gauge. 

Rods are usually rolled down to No. 5 s.w.g.; but for smaller 
sizes of wire they are sometimes reduced to No. 8 gauge, in 

.,order to diminish the labour of wire-drawing and also effect a 
saving in the annealing department. During the rolling process 
before described, the metal may be squeezed through, say, twelve 
to fifteen sets of rolls, ic, a dozen or more consecutive 
“‘ passes” are commonly made from the billet to the finished rod 
at one, two, or more heats, according to the efficiency of the 
mill and general arrangements. As the finished rods leave the 
mills they are wound upon suitable drums to form coils, ready 
for the wire-drawer’s department or manipulation. 

Important wire-rod rolling operations may also be daily 
witnessed at the works of the Whitecross Company before 
referred to, and here may also be seen wire-drawing in all its 
branches. On these extensive premises superior rods and wires 
of high tensile resistances—“ plough quality’—are manufactured 
from crucible cast steel ingots of about 45lb., each containing 
about 0°80 per cent. of carbon, similar steel poorer in carbon 
being used for the production of other high-class wires required 
to withstand lower tensile strains. “ Siemens-Martin ”—open 
hearth—steel is also largely usedin their manufactures, in ingots 
of 10in. to12in. square. or billets of about 14in. section and 
weighing up to 150lb. each. Mild Siemens steel is usually 
employed for the production of card and telegraph wire, &c., 
whilst that containing about *45 per cent. of carbon is used 
for good spring wire, and up to °60 per cent. for ordinary 
quality of rope wire with a tensile resistance up to about 65 tons 
per square inch. It should be here mentioned that there are 
two other descriptions or kinds of “hearth steel,” viz., “acid 
and basic,” and that a softer material can be obtained from the 
latter, whilst the former possesses advantages in regularity of 
high tempers. 

Ingots, blcoms, and billets of acid and basic Bessemer 
steel are also used in various sizes and weights to suit different 
purposes for which required, with “tempers” varying from 
about ‘15 per cent. to ‘90 per cent. of carbon in the 
acid and from ‘08 to “40 per cent. in the basic steel. It 
is difficult to ovtain good “dead” soft material from the acid 
Bessemer, and it is conversely troublesome to get reliable high 
tempers from the basic Bessemer steel. These last named 
classes of steel are used for the production of comparatively 
common rods and wires, e¢g., fencing, ordinary galvanised, 
cheap roping, brush, bottling, umbrella wires, &c. &c. Although 
some examples have been given of the approximate percentages 
of carbon in various classes of rods and wires, it should be under- 
stood that certain relative proportions and combinations of other 
elements, ¢.7., silicon and manganese, are equally necessary and 
important, and in some cases even the presence of sulphur— 
usually a terror to steel users—can now be utilised by those 
experienced in wire manufacture for obtaining certain definite 
results. Further, a considerable amount of skill and judgment 
is required in heating the blooms or billets to the requisite 





degrees for certain rollings, during which process the proper | 
proportionate presence of manganese plays an important part for 
neutralising “red shortness” and promoting “ stiffness of the 
metal.” The blooms or billets are usually heated in an ordinary 
mill or re-heating furnaces of the reverberatory type. 

During the process of rolling the particles or molecules of the 
metal are more or less squeezed or forced into abnormal 
positions, thus impairing the uniform temper of the rods ; but 
this, however, is commonly counteracted by subsequent 
annealing or re-heating, so as to allow the particles to resume 
their normal relations. The lengths of finished rods may vary 
from about 60 to 150 and up to 500 yards in one piece, 
naturally dependent upon the gauges, materials, and weights of 
billets produced from. For example, a No.5 gauge rod—‘212in. 
diameter—rolled from a billet weighing 1 ewt. would be about 
320 yards in length, and this, if subsequently “ drawn ” down to 
No. 20 gauge wire—'036in. diameter—would equal some 11,200 
yards in length, without any appreciable diminution in weigat. 
The gauge referred to is in all cases the “ Imperial Standard ” 
legally accepted in March, 1884, and to which later on we shall 
have occasion to refer repeatedly. 

Reverting to the process of wire-drawing, the rods, after pre- 
liminary tempering, are pointed upon an anvil, or in a machine 
designed for such purpose, so as to obtain tapering ends capable 
of being introduced into the conical apertures in the draw-plates. 
The rods are then removed to the pickling and washing depart- 
ments to be cleansed by immersion in dilute acidsolutions or baths, 
Afterwards they are dipped into lime water, which assists the 
process of drawing, and finally are placed in a drying-room or 
chamber. 

A wire-drawing mill consists of a series of horizontal drums 
or pulleys—termed “blocks’”—mounted on vertical axes upon 
long benches, with draw-plates and pincer devices to each, as 
shown by the accompanying illustration, which represents one 
detached block. The draw-plates, which are pierced with a 
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regular gradation of tapering holes, are held in vices or clamping 
frames fixed to the bench, as shown, whilst the mechanical 
pincers are provided for catching hold of the tapering ex- 
tremities of the rods inserted in the holes of the plates for 
pulling them through it, the pairs of pincers being forced back- 
wards by revolving cams fixed on the drum spindles. Whena 
sufficient length of any rod has been thus drawn to enable a 
turn being taken round arevolving pulley, or drum, the drawing 
process is continued by this means, the turning of each of the 
series of pulleys drawing one of the various rods through the 
steel plates or draw-blocks, and thereby increasing their lengths 
by reducing their thickness. Wire thus drawn upon any drum 
may have to be redrawn in a similar manner a number of times, 
dependent upon the gauge required, the process being facilitated 
by the application of lubricants termed “ wire-drawers’ soap and 
grease,” as the wire is being pulled through the decreasing holes 
in the draw-plates. However, as these drawing operations pro- 
ceed the wire becomes proportionally hardened and its original 
properties altered, so that the wire has to be annealed at certain 
stages of the process. In practice, wire to be drawn to a fine 
gauge is sometimes returned about half-a-dozen times to the 
annealing pots. During the process of drawing some wire may 
be placed on reels mounted in tubs of acid and other solutions 
for cleaning off any oxide coating formed by annealing. The 
annealing pots are simply metal chambers into which the wire 
is placed and hermetically sealed during the process of heating 
for several hours at a red heat, and which afterwards is allowed 
to cool down slowly and gradually; an averaged-sized pot 
receives about 50 cwt. of wire at one charge. Finally annealed 
or tempered wires are always softer and more pliable than those 
bright finished or drawn ; steel wire, however, requires different 
treatment to that employed for iron. The drawing-drums 
before referred to are of various sizes—say, from 32in. to 10in. 
diameter, and may be driven at a speed of about 300ft. to 400ft. 
per minute for ordinary wire; but crucible steel wire should be 
drawn at a slower speed, in order to prevent breakages. 
The drums used for taking the first draws on the rough rods 
are termed “ripping blocks,’ and are of large diameters and 
strong construction, whilst the speed of driving is usually rather 
lower than that above-mentioned ; but this, however, is de- 
pendent throughout upon the sizes of the blocks and the classes 
of wires to be drawn. The drums of small-sized blocks may be 
driven at a velocity of some 500 or more feet per minute for 
drawing soft wires. When the holes in the steel draw-plates 
have become enlarged by wear, the plates are heated and 
hammered up and partially repunched, the requisite dia- 
meters of the holes being ascertained and adjusted by the 
insertion of gauge punches. Some kinds of wires are 
tempered or “patented” before drawing ; others during or 
after this process, in order to promote or develope a uniform 
temper or flexibility, and few processes are conducted less 
according to fixed rules or with more secrecy, as nothing but 
experience can initiate one into this important branch of the 
industry. In every case, however, it is necessary that the rods 
or wire be raised toa definite temperature in a furnace chamber 
or “ mufile,” before the cooling and fixing process is commenced, 
and which is somewhat determined by the colours the metal 
assumes by oxidation during the progress of treatment. 

The finally prepared wires of the required gauges are then 
formed into bundles or coils of convenient dimensions and 
removed to the store or testing room, ready for transport or use 
upon the premises, The tests to which wire is usually submitted 
are those of tension, torsion, and elongation in lengths of, say, 
6in. or 8in.; but there appears very little relation between the 
two last named tests. The ultimate tensile strength of wire is 
commonly determined by breaking a convenient length in a 
lever or other known arrangement of testing machine. However, 
the tensile resistance of a wire may be increased according to the 
class and treatment of the material used ; and so will its tough- 
ness conversely be sacrificed. Thus a crucible steel wire may 
exhibit an ultimate tensile resistance of 1201b. to the square 
inch and upwards; but its torsional and elastic efficiency would 
be comparatively low, therefore wire can only be correctly speci- 





fied, for when the purpose to which it is to be applied is known 





and defined. Again, crucible steel wires of No. 12 or 13 gauge, 
having a tensile strength of about 80 tons per square inch, with 
an elongation of some 1] per cent. and an average torsional 
resistance represented by some fifty turns in a length of about 
8in., might be good material for high-class running ropes, but 
quite unsuitable for purposes where maximum tensile or tor- 
sional resistances are required. One of the best tests of tough- 
ness is the capability of winding and unwinding a wire round 
its own diameter several times without injury, or by bending it 
to and fro at right angles over the jaws of a vice. 

Before quitting this branch of our subject under treatment 
and referring to Warrington as the ceutre of the wire industry 
of this country, we would casually mention the wire mills of the 
eminent and well-known firm of Messrs. Rylands Brothers as 
one of the oldest, largest, and finest equipped mills in Europe. 
The ancestors of this firm commenced to draw wire in War- 
rington in the year 1805, and the business was converted into a 
limited company in 1868, The works and premises of this 
company now stand on an area of about five acres, whilst some 
600 hands derive daily employment in the various departments 
of this important industry. About 500 tons of various kinds 
of wires are produced weekly at these works as an ordinary out- 
put, and it is worthy of note that, notwithstanding the depres- 
sion and competition of late years in the wire trade, Messrs, 
Rylands Brothers’ works have always been profitably occupied. 
Wires are drawn here for every conceivable purpose and trade 
in which wire is used ; ¢.g., such as employed for springs, rivets, 
nails, staples, tinsmiths’ articles, telegraphic, telephonic or elec- 
trical purposes, fencing in land, ropes and riggings, netting and 
engineering purposes, &c. This company also manufactures 
wire ropes of all descriptions on the premises, besides about 
ten million yards of wire netting per annum. 

Referring to the Continental branch of the wire industry, 
Messrs. Felten and Guilleaume’s wire mills and works near 
Cologne are amongst the finest and most important. There can 
be no doubt but that foreign competition has greatly injured our 
wire industry, and that our railway freights from the Midlands 
are much against our export trade. In 1877 the United King- 
dom exported 51,000 tons of iron and steel wire, whilst Germany 
only exported 32,000 tons; but in 1884 our exports only 
attained 52,900 tons, whereas our persevering and frugal Teu- 
tonic competitors reached 212,794 tons, out of which some 
57,000 tons of the wire was imported into Great Britain. Some 
180,000 tons of wire have been imported annually into the 
United States of America, and the greater proportion of this 
appears supplied from Germany. We may be still holding our 
own in the superior kinds or qualities of wire, but certainly 
outside competition has taken away a large share of our original 
foreign and Colonial trade in ordinary wires, and produced a 
keen cutting of prices and over-production which for some 
appears likely to terminate as the proverbial feline struggle of 
Kilkenny, and our workmen in many cases appear much to blame 
for the state of affairs. 








PRIESTMAN’S STEAM DREDGER, 





On page 204 we illustrate one of Messrs, Priestman’s patent 
steam dredgers, which has lately been constructed for the Crown 
Agents for the Colonies for British Guiana by Messrs. Priestman 
Brothers, of Hull. It will be seen the dredger is of the fixed 
type. The motive power is obtained from a vertical boiler of 
improved design, its dimensions being 9ft. 6in. high by 4ft. 2in. 
diameter. The fire-box has cross circulating tubes and central 
up-take. On the boiler is attached a small steam dome, from 
which dry steam is taken to the cylinders, The engines have 
two cylinders, placed in the ordinary way one on either side of 
the framing, each being 8in. diameter, and having a stroke of 
12in. The frame or bed carrying the engines is of massive 
construction and special design. The jib, which has an 
average radius of 27ft. 6in., is of wrought iron, with lattice stays. 
Gearing is provided for raising and lowering it by steam. The 
various motions in the crane are brought under the easy control 
of the man in charge. The motions comprise lifting and lower- 
ing gear for grabs, the ordinary turning or slewing arrangement, 
with lifting gear for the jib, the radius of which can he 
diminished or extended as required. The engine shaft is made 
of wrought steel, and the bevel and spur gearing of Hadfield’s 
crucible steel. The roller path on which the crane works having 
internal spur gear is also made of steel, and is in four segments, 
which are properly secured in position with bolts, There are 
three steel rollers working upon the same, carrying the engines 
above. A massive cast iron foundation-plate is faced to receive 
the roller path. In the centre of this plate is fitted a wrought 
iron column, round which the engines revolve. A sunshade to 
protect the driver from the sun, made of galvanised corrugated 
iron, is supported above the boiler. This dredger was supplied 
with two self-acting steel-lined grabs suitable for working in 
clay and for lifting stones, &c., and two self-acting buckets for 
working in mud. Both the grabs and the buckets are designed 
for, and capable of holding about 20 cwt. of material, and to 
work at a depth of 24ft. below water level. They are made of 
increased strength, and of improved design, and are fitted with 
the necessary working chains. 

The pontoons on which the whole is carried are arranged for 
easy transhipment abroad, avoiding the difficulty attending the 
putting together and rivetting of ordinary barges when sent out 
in pieces for completion where facilities are not good for carrying 
out such work, These pontoons are three in number, cylindrical 
in shape, with hemispherical ends. The dimensions of each 
are—length over all, 50ft.; and outside diameter, 6ft. 8in. 
rolled up and rivetted in boiler form. The cylinders are 
strongly constructed throughout, having fourteen internal 
strengthening angle irons in each length. Man-hole doors, 
two in each length, are fitted for the purpose of cleaning 
and repairing when necessary. The platform or deck is con- 
structed with a framing of timber secured to wrought iron 
saddles. The portion where the crane is fixed has two rolled 
joists extending over four of the saddles, and is secured to the 
same. The deck fittings consist of winches, mooring bollards, 
fair leads, two anchors with chains, &c., and in addition a 
suitable pipe with frame and cover is supplied for each length 
of pontoon, for the purpose of communicating with the inside, 
and a hand pump is provided for pumping out any bilge water 
that may get into the cylinders. 

The dredger described and illustrated above has been made 
upon the recommendation and under the instructions of Sir 
John Coode, C.E., and under the supervision and inspection of 
Mr. W. Matthews, C.E., and we understand this is the ninth 
order that the Crown Agents have entrusted to Messrs. Priest- 
man. They have recently received a further order for 
Jamaica from the same authorities, and have an order in hand, 
for the Queensland Government for one of their largest machines, 
as well as others for Germany, South America, New Zealand 
Spain, &c. 
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LEGAL INTELLIGENCE. 


SUPREME COURT OF JUDICATURE,—COURT OF APPEAL. 
(Before Lorps Justices Corton, LINDLEY, and Lopes.) 
IN RE GAULARD AND GIBBS’S PATENT. 

THIS was an appeal by Messrs. Gaulard and Gibbs and the 
National Company for the Distribution of Electricity by Secondary 
Generators — Limited — against the revocation by Mr. Justice 
Kekewich, on the application of Sebastian Ziani de Ferranti, of 
letters patent—No. 4362 of 1882—which were granted to Gaulard 
and Gibbs iu_respect of ‘‘a new system of distributing electricity 
for the production of light and power.” Shortly stated, the 
appellants’ claim to have been the first to solve hy their patent of 
1882 the problem, which had for some ‘years peatly exercised the 
minds of electricians and men of science, of devising a system of 
electric distribution that would enable a single dynamo machine to 
supply electricity ata high tension and feed a succession of er 
at local stations, which might be turned off and on independently 
of one another, by a long main wire, so small as to avoid the great 
expense of a wire of large diameter. At the same time the 
electricity is made practically serviceable, and the danger that 
would arise if electricity of a high tension were used in 
houses and buildings is obviated in practice, by constructing the 
local pre egpk | generators on induction coils, so that the induced 
electricity shall be of a sufficiently low tension. It was admitted 
that the three elements—an alternating dynamo machine for 
supplying an electric current at high tension, a small conducting 
wire, and induction coils, or secondary generators—were not new 
in themselves; but it was claimed that the appellants had been 
the first so to combine and select these elements as fully 
to overcome the difficulties of distributing electric light over a 
large area from a central station—e.g., at the different stations of 
the Metropolitan Railway—a circuit of some 15 miles—from the 
Edgware-road as a central station of installation, The respondent, 
Sebastian Ziani de Ferranti, was an electrician, and in December, 
1885, he had obtained provisional protection—No. 15,141, 1885— 
for an invention in respect of “improvements in electrical con- 
ductors,” and since filed a complete specification. The sale of 
secondary generators constructed according to his invention 
having been interfered with by the appellants as an infringement 
of their patent, Ferranti, in December, 1886, after obtaining the fiat 
of the Attorney-General under Section 19 of the Patents, &c., Act, 
1883, [presented a petition for revocation of Gaulard and Gibbs’ 
patent of 1882. The grounds—as stated in the particulars of objec- 
tion—in support of this petition were that the alleged invention 
was not novel, but consisted solely of a suggestion to use on a large 
scale the ordinary and well-known mode of deriving electrical action 
by induction, by means of an induction coil, from a conductor 
carrying a varying current, the means employed and their practical 
use for such purposes being well-known ; and, accordingly, that the 
alleged invention—of Gaulard and Gibbs—made no useful addition 
to the stock of knowledge existing at the time, and was not a fit 
subject matter for letters patent. The validity of the patent was 
also contested on the ground that the claim was for a principle only; 
that the a was insufficient, misleading, and erroneous ; 
and also that the invention claimed by the complete specification 
differed materially from that described in the provisional specifica- 
tion. Prior publication by antecedent specifications and prior user 
were also alleged in the particulars of objection. Subsequently to 
the presentation of Ferranti’s petition liberty was a we by 
Gaulard and Gibbs from Mr. Justice Kekewich, on the terms 
of paying all costs, to apply at the Patent Office for leave 
to amend their complete specification by striking out certain 
parts, The specification as it originally stood, it was argued, 
seemed to assert that any number of induced currents could be 

roduced by the high tension current in the main wire without 

oss of electric energy in the main current—a claim which the 
petitioner’s 1 said a ted to an assertion that the in- 
ventors had discovered perpetual motion. By the complete speci- 
fication as amended the system of Gaulard and Gibbs was stated 
to consist ‘‘ of the employment of an alternating current produced 
by an electro-dynamo machine, and determining by its passage 
through a number of electrical generators of special construction 
the formation of induced currents, of which the quality and the 
value depend only on the construction of the sseadagy coils of the 
said electrical generators, e currents generated under these 
conditions are utilised either by lamps to produce light or by 
magneto machines to produce motive power.” And the claim as 
amended was for ‘‘(1) The employment of an alternating current 
or high tension for the generation on a n 0! dary 
generators of induced currents, individually utilised either for the 
production of light or motive power. (2) The system of electric 
distribution such as is laid down in the foregoing statement.” 
The petition was heard before Mr. Justice Kekewich in 
the course of last year, and on July 9th his lordship gave judgment 
in favour of the petitioner on the ground that the patentees, 
Messrs, Gaulard and Gibbs, had not in their specification, as 
amended by way of disclaimer, sufficiently explained their inven- 
tion and how it was to be performed. On the question of antici- 
ation, having decided against the patentees he did not consider 
imself called upon to examine the evidence and re-consider the 
arguments as deliberately as he would if he had rested his judg- 
ment on that ground ; but he expressed the opinion that subject 
to such revision the gn oe had not published to the world, so 
as to add to the stock of common knowledge, anything which was 
not already disclosed by some one or more of the earlier specifica- 
tions. If he could hold the patent to be good on other grounds, 
he certainly should not hold it to be bad on the point ff utility; 
but being of opinion that what Messrs. Gaulard and Gibbs de- 
scribed in their ded specification as their invention, and for 
which they claimed a monopoly, was not the proper subject matter 
of a patent, and that therefore the patent granted to them ought 
to be revoked, his lordship made an order for revocation, with 
costs to be paid by Messrs. Gaulard andGibbs._. 

From this decision the present appeal was brought. 

Mr. Aston, Qc., and Mr. J. C. GRAHAM appeared in support of 
the appeal; Sir Horace Davey, Q.C., Mr. Moutron, Q.C., and 
Mr. L, E. PYKE for the respondent, Ferranti. 

LorD JusticE LINDLEY this morning delivered the judgment of 
the Court. After stating the nature of the proceedings, which 
were by way of petition to revoke letters patent, a petition having 
by recent legislation been substituted for the old action of scire 
facias, his Lordship said:—The objections taken to the present 
patent are as follows, namely: (1) that having regard to the 
previous state of knowledge, the patentee’s invention was not one 
for which a patent could be obtained; (2) that the complete 
specification is not for the same invention as that described in the 
provisional specification ; (3) that the nature of the invention is 
not 2 described and ascertained by the complete 
specification; (4) that the complete specification has been so 
enlarged by amendment as to destroy the patent; (5) that the 
patented invention is not new. The last objection is so connected 
with the first as really to merge into it. In order to deal with these 
objections _the first thing to be done is to discover what 
the invention really is according to the patentee’s own descrip- 
tion of it. For that — the complete specification in its 
original shape ought to be studied in the first instance rather than 
the provisional specification, for the former document particularly 
describes and ascertains the invention, while the latter only states 
its general nature. If the provisional specification is studied in the 
first instance, a general, but loose and inaccurate, idea of the real 
invention is likely to be obtained, and an incorrect conception may 
be thus formed, and if formed, will probably lead to error. Turn- 
ing then to the complete specification as it stood before it was 
amended, let us see what the invention really is. The patentees 
claim to have discovered a new system of distributing electricity 
for the production of light and power. The system consists of a 
combination of the following particulars, viz. :--(1) An alternating 




















current of high tension produced by an electro-dynamo machine ; 
(2) the passage of such current through a number of electrical 
generators of special construction ; (3) the formation of such 
passage of induced currents, the quality and value of which depend 
only on the construction of the secondary coils of the electrical 
generators ; (4) the utilisation of these induced currents for the 
roduction of light or motive power. The specification and draw- 
ings show that a main wire is to be used for the passage of the 
current produced by the electric dynamo machine, and that this 
main wire may be miles in length, and that the electrical 
generators are to be attached to this main wire where wanted, In 
the first instance, it was said that there might be an unlimited 
number of these generators; this expression has been amended, 
and the word ‘‘ unlimited ” has been struck out. This amendment 
does not, in our opinion, affect the validity of the patent. There 
may be as many electrical generators as can in } gaye be wanted, 
and that is all that any one would understand by the use of the 
word “ unlimited ” in tion with the rest of the specification. 
Having stated in general terms what the patentee’s system or in- 
vention really is, it is necessary to ascertain what, according to the 
origina] specifications, is the most essential element init. This is 
the specially constructed electrical g tors. It is impossible to 
read the complete specification as originally drawn without seeing 
that everything turned on these. The quality and value of the 
induced currents is said to depend only on the construction of their 
secondary coils, and they are specially claimed by the patentees in 
their third claim, It is also impossible to read the provisional 
specification without coming to the same conclusion. It is there- 
fore necessary carefully to study these forms of generators. The 
electrical generators described in the specification and shown in the 
drawings are induction coils, The patentees describe two forms of 
them. They do not say no others will do, nor do they point 
out what in particular is the essential feature of either of 
them; but the patentees describe two forms which have certain 
common features, and there is no reason to suppose that the forms 
described were not the best known to the patentees when they 
filed their specification. There is evidencethat the forms described 
will produce the desired results, and there is no evidence to the 
contrary. Moreover, there is strong evidence that any competent 
workman could make induction coils which will produce the desired 
results by following the specification and drawings, and using such 
knowledge as he would himself possess. The patentees suppose a 
main wire 50 kilos. long and a secondary generator—.¢., induction 
coil, at every 500 metres. The size of the main wire is not stated. 
The first example of induction coil consists of—(1) a central core 
of soft iron wire capable of being drawn out or pushed into the 
hollow tube made by the wire coiled round it, and referred to 
generally. The word in the specification is wire in the singular; 
but we understand that any competent workman or electrician 
would see that a bundle of wires, and not one wire, was meant, and 
we so read the specification. (2) A copper wire of about 3mm. 
in diameter, perfectly insulated in three rows of superposed coils 
round the core. This is the primary wire, and its length is not 
stated. (3) Bobbins placed overthe cylinder formed as above. (4) A 
cable wound round each of these bobbins, and composed of six cop- 
r wires of half amillimetrein diameter, each strand being insulated 
. means of paraffined cotton. This cable of six wires forms the 
secondary wire of the induction coil, and its length is not stated. 
The second example of induction coil consists of (1) a core like the 
above; (2) an insulated primary copper wire four millimetres in 
diameter, surrounded by six cables each composed of twelve insu- 
lated copper wires of half a millimetre. These cables are the 
secondary wires, and they are to be arranged parallel to and com- 
pletely surrounding the primary wire, so as to form with it one 
cable. The proper lengths of the wires are not stated; (3) the 
cable thus formed is rolled on a hollow cylinder of wood, say fifty 
centimetres long and six in diameter; (4) each layer of spirals is 
separated from the other by two cylindrical segments of iron two 
millimetres thick, and without contact to avoid heating; (5) the 
extremities of the six fine wire cables are united to a commutator 
which allows of their being grouped either in tension or quantity. 
It is apparent from these two descriptions that the patentees 
represent the cable formation of the secondary wires to be im- 
rtant; quite as important as anything else they described. This, 
owever, is admitted not to be the case. Having thus arrived at the 
nature of the invention and the mode of carrying it out, as 
described in the specifications, let us turn to the evidence given 
at the trial. We have studied this with care, and have come to the 
following conclusion: (2) Although some of the specifications in 
earlier patents come very near the patentees’ invention, none of them 
quite come up to it. Noone had previously hit on a combination 
of (1) an electric dynamo machine producing alternating currents 
of high tension; (2) a long main wire; and (3) induction coils 
specially constructed, placed along it at intervals for producing 
light or motion where required, e alleged anticipations all fall 
short of this. (b) The patentees’ system is essentially the combi- 
nation just mentioned. It was new apart from the special con- 
struction of the induction coils; the system is indicated, as Sir 
William Thomson says, in the —- to the provisional specifica- 
tion without the letterpress. (c) Nothing really turns on the 
specially-constructed secondary generators on which the patentees 
unfortunately laid so much stress, They are not types of any 
class which has not all their special features. (d) Any competent 
person, having once seized the idea of the combination shown in 
the drawings, would see at once how to carry it into effect, and 
would, without difficulty or further instruction, select an induction 
coil suitable for his purpose without adopting either of the specially- 
constructed coils, and without being told by the ification the 
lengths of the wires to be used, or the ratio which one of them 
must bear to the other in length, size, or weight. This is, in our 
opinion, the true result of the evidence. Any competent electri- 
cian would see that a long main wire must, for economical 
reasons, be as small as circumstances would allow; that the tension 
of the current sent along such a wire must be high, far too high to 
bring into a lamp with safety ; that this tension must be reduced ; 
that induction coils could be made to reduce it ; that the lengths 
and thicknesses of the wires would depend on the object to be 
attained, and could be ascertained from the law of tension, a 
formula given in Clerk-Maxwell’s book. The evidence, in our 
opinion, proves all this ; and the state of knowledge was such as to 
supply the absence of instruction in the specification respecting 
these details. The nature of the invention is particularly described 
and ascertained, and two modes of carrying it into effect are 
sufficiently described to enable any competent electrician who 
seizes the idea to give effect to it notwithstanding the want of 
detailed instruction. It is not necessary for us to decide whether 
the patentees could or could not have obtained a valid patent for 
their system apart from their specially constructed induction coils. 
Perhaps they might have done so. Unfortunately that was not 
theirintentionas originally described. They have so over-estimated 
the value of their specially constructed generators and have so 
drawn and altered their specifications as to have missed their 
mark. As already stated, their special form of generator was 
originally made an essential feature of their system. This was a 
grievous mistake. They have tried to correct it by amending their 
complete specification, but in doing so they have entirely changed 
their front and thenature of their claim. To understand the effect of 
this amendment it is necessary to see what the patentees have done 
and what they now claim by their amended specification to be the 
invention for which they have obtained their patent. The amended 
——— is vague and ambiguous on this very important point. 
I fined to a combination of dynamos giving alternate currents 
of high tension with a main wire and one of the two induction 
coils specially described, the patent will be of little or no use to 
the patentees ; whereas, if construed more extensively so as to in- 
clude a combination of such a dynamo with any induction coil 
having the properties of the two deuntned, the patent will be of 
immense practical value, for the evidence shows that any coil which 
anyone would be likely to make would have such properties, The 
second of these two constructions is therefore obviously that which 














will be most beneficial to the patentees. It is the construction 
which the patentees have laboured to maintain. The whole of 
their evidence was addressed to this. No serious attempt was 
made to show that there was any merit in the two specially de- 
scribed generators except their movable iron wire cores, which 
almost all induction coils had in 1882, We are satisfied that no 
other construction is worth contending for, and it is, in our 
opinion, the true construction of the specification as amended. The 
specially constructed generators are no longer claimed, either 
separately or as essential parts of the combination. They 
are seen to have no particular value, and are dropped accord- 
ingly. This construction of the amended specification renders 
the patent hopelessly bad in law; for, first, on this con- 
struction the invention is not the same as that described in the 
provisional specification, but an entirely different invention ; and, 
secondly, on this construction the amendment of the complete 
specification has greatly extended the scope of the patent. As 
already shown, the essence of the invention, as described in the 
complete specitication in its original shape, and as set forth in the 
provisional specification, lay in the use of a specially constructed 
generator—or combination—which the patentees believed to be 
superior to all others, and, in fact, to have magical powers; and if 
they throw this over, they so far depart from their invention as 
described in these documents as to render the patent they have 
obtained for it worthless and incapable of being supported. The 
law upon this point is ~—— well settled, and it is useless to 
refer to authority for it. This view of the case renders it 
unnecessary to consider whether the patent could be supported if 
it were construed narrowly and confined to a combination for an 
alternating dynamo with induction coils constructed like one of the 
two described in the specification. This point was not much 
argued. ‘The decision in favour of the patentees would be of little 
use to them, and the petitioners do not care which way it is 
decided, as they say they do not use that particular combination. 
This point, if it fairly arose, would, we think, be found full of 
difficulty, considering the evidence given at the trial. But, having 
regard to the terms of the specification and the real contest between 
the parties, we do not think it calls for decision. In our opinion the 
patent is bad, and the appeal must be dismissed, with costs. 

It will not be a surprise to those who are familiar with the 
chronology of publications bearing on electrical distribution by 
means of transformers, and the terms of the judgment in favour of 
Messrs. Ferranti at the recent trial, that Jablochkoff’s patent of 
1877 is now recognised as covering the system. The holders of this 
important interest are the United Electrical Engineering Company, 
Limited, Westminster, who have concluded arrangements involving 
both the recognition and support of the patent with the leading 
electric lighting companies. The name of Paul Jablochkoff has 
been long and honourably known in connection with the develop- 
ment of the electrical industry. At an early period he was 
identified with what was then termed the “division of the electric 
light,” and his name became familiar with the first public lighting 
of any extent which was carried out. The lighting of the Thames 
Embankment, London, and the Avenue de |’Opera, Paris, under- 
taken for a contract term for the purposes of demonstration, 
marked an era in the evolution of the industry. To the prescience 
of the same inventor credit is due for the ‘‘ distribution” system 
referred to, 





HIGH COURT OF JUSTICE. — QUEEN’S BENCH DIVISION. 
(Before MR. JUSTICE STEPHEN.) 
May, 1888 ; January and February, 1889. 
LUCAS AND DAVIES tv. DIXON. 

TuE plaintiffs Lucas and Davies, experimental engineers and 
model makers for patentees, of 21, Charles-street, Hatton-garden, 
sued the defendant, W. F. Dixon, of Ramsgate, a painter on glass, 
for the sum of £35 8s. 6d., being the cost of making a “ Muller” 
to his drawing and instructions, and the balance of an account 
owing previously. The defendant paid into court £4 3s. 6d., being 
the balance above mentioned, leaving in dispute £31 5s., the 
amount charged for making the muller and altering same to 
defendant’s instructions. 

Mr. Henry appeared for the plaintiffs and Mr. Cuirry for the 
defendant. 

On the case being called, Mr. CuitTy argued that the plaintiffs 
had no case under the 17th section of the Statute of Frauds 
(29 Charles II. cap. 3) which required that there should be a written 
order or an equivalent whenever the value exceeded £10. 

Mr. Justice STEPHEN said he would look up the statute at lunch 
time, but meanwhile would hear the evidence. 

Mr. Henry then opened the case for the plaintiffs. As experi- 
mental engineers they had done several jobs for Mr. Dixon, and 
were duly paid forsame. They were then asked by him if they 
could make a ‘‘ Muller.” They asked for an explanation as to the 
character of the machine, whereupon he drew a rough pen-and-irk 
sketch (produced )and suggested that they should makea rough draw- 
ing from his sketch, and submitit to him for his approval. This being 
done he gave the full size dimensions, and ordered a full size work- 
ing drawing to be prepared. This was duly submitted to Mr. Dixon 
and accepted by him, whereupon he gave a verbal order—entered 
on the same date in plaintiffs’ order book—for the machine to be 
made from the drawing at the estimated cost of about £20. He 
paid several visits while the machine was in hand, inspecting the 
patterns and castings, and expressing himself satisfied therewith. 

n completion of the hine he examined it, and said that “it 
turned too hard,” and asked plaintiffs’ advice as to making it go 
easier. They suggested that bevel wheels and pinion should be 
substituted for mitre wheels. He agreed, and ordered the altera- 
tions to be made. On their completion a letter was written to 
acquaint him with the fact, but no reply was received. Several 
other letters were written with the same result, and on July Ist, 
1887, the account was sent to him, but no notice was taken. Ulti- 
mately the plaintiffs brought this action, endorsing their claim 
‘*for work done as engineers, mechanicians, and patentee’s model 
makers,” not for goods sold. 

Mr. Lucas, one of the plaintiffs, was called and gave evidence to 
the above effect, and said that having done work for the defendant 
previously, and received payment without dispute, he did not 
doubt the defendant’s bond jides when giving the present order, and, 
therefore, did not ask him to put it in writing or to give a deposit. 

Mr. Justice STEPHEN said he could not see what defence could 
be made on the merits of the case, and then adjourned. 

On the Court reassembling after lunch, Mr. Justice STEPHEN 
said he had read the section of the Statute of Frauds relied on by 
defendant’s counsel. It was a statute which ought to have been 
repealed long ago; though made to prevent fraud, it was now 
more often used to commit a fraud. owever, being unrepealed, 
in his opinion it left him no alternative, and he must reluctantly 
dismiss the case with costs, 

Mr. CuiTTy thereupon asked for judgment to issue forthwith. 

Mr. Justice STEPHEN said that he should stay execution for a 
week, so as to afford plaintiffs an opportunity to appeal if they 
thought fit. 

Notice was given, and the case came on on the 15th January and 
17th February, 1889, in the Court of Appeal, before the Master of 
the Rolls and Mr. Justice Bowen, when one of plaintiffs’ counsel’s 
arguments was that the affidavit defendant had sworn, in which he 
set out in writing the exact terms of the contract and signed it, was 
asufficient compliance with the statute, but their Lordships decided 
that this could not be allowed, being after action brought. 

After five hours’ argument the Court of Appeal dismissed the 
ppeal with costs, 











_In the notice respecting the oe at the Stanley Show 
given in our impression of February 22nd, we mentioned the patent 
steel castings of Messrs, Bagshawe Bros., whose address we learn 
is Upper Thames-street, London, not Sheffield, 
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TESTS FOR PROVING BAYONETS AND SWORDS. 


Last month instructions were issued to the Ordnance Store 
Department from the War-office for subjecting sword bayonets 
and naval swords to specific tests prior to their being passed into 
store for issue or re-issue to the service. Diagrams were also 
given, of which we append copies, showing the nature of the 
tests ordered to be applied. These latter appear to be sufli- 
ciently comprehensive when it is understood that the long naval 
sword is bent at the point to nearly aright angle during the 





FIG. |.—CURVE TEST FOR NAVAL 27-INCH SWORD. 


(1) Both flats of the blade to be bent round a curved block (Fig. 1), so 
that every portion of the blade partakes of the bend. 

(2) ~~ to be struck moderately on back and edge, on a block 
ot oak. 


operation, and the sword bayonet to an angle of about 50 deg: 
It is impossible to conceive any condition on active service 
when these weapons would be likely to be subjected to deflection 
to so great an extent. It is, we understand, in contemplation 
to secure the uniformity of army weapons by a similar method 
to that now made applicable to the Navy. We cannot but think 
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FIG. 2.—BRIDGE TEST FOR NAVAL 25}-INCH SWORD. 
(1) Both flats of the blade to be sprung over a bridge in the centre of the 


o 


blade (Fig 
(2) To be struck moderately on back and edge on a block of oak. 


that a greater fuss has been made about the sword and bayonet 
failure question than the occasion deserved. In Japan and 
other Eastern countries, where swords are required of razor-like 
sharpness, the steel is so highly tempered that they do not dare 
to strike with their weapons, but cut and draw backwards with 
one movement, merely pressing the edge of the sword smartly 











FIG. 3.—CURVE TEST FOR SWORD BAYONET, PATTERN 1887 


(1) Both flats of the blade to be bent round a curved block (Fig. 3). 
(2) To be struck a moderate blow on both flats on a flat block of oak. 


against their opponent, this being quite sufficient to disembowel 
him or lop offa limb. Were our cavalry swords tempered so 
highly they would snap off like carrots in the first engagement, 
owing to a habit of striking in sword practice. In order to 
avoid brittleness, they must be made flexible to a certain extent. 
It is held by the authorities that it is quite impossible to have a 
sword that will bear a fine edge, be perfectly elastic and flexible, 
and at the same time be stiff enough for thrusting, and the 
same remarks apply to sword bayonets. What we should try to 
obtain is a weapon combining all these qualities in fair average 
proportion, 








THE Cape Mati Servicet.—The Union Steamship Company's 
R.M.S. Tartar, since the accident to her shafting last November, 
has undergone a complete overhaul and refit, and at great expense 
the whole of the main shafting, which was originally of iron, has 
been replaced by steel shafting, manufactured by the celebrated 
firm of Vickers, Sons, and Co., of Sheffield. Though no absolute 
necessity for removing the whole of the iron shafting existed, yet, 
as a portion of it had to be renewed, the directors considered it 
better to incur the expense of introducing entirely new steel shaft- 
ing in order to insure perfect safety. The new steel shafting is of 
the same diameter as the iron shafting, namely, 16}in., and the 
reserve of strength in this steel shafting is so great that it is, in an 
engineering sense, impossible for the Tartar’s engines, exerting 
5000-horse power, to exercise any injurious strain on the shafting. 
To ascertain that everything is in perfect working order, the Tartar 
was taken out for a six hours’ steam trial on Saturday, the 2nd 
inst., when everything worked perfectly, and to the entire satisfac- 
tion of the engineers of the company, Lloyd’s Register, and the 
Board of Trade. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THERE is nothing in the present state of trade to give any serious 
cause for disquiet, though there are some people who are inclined 
to view the momentary lessened demand for sheets with some mis- 
givings. It may be fairly pronounced, however, that the decline 
is not yet sufficient to warrant any such feelings, and there are 
influences at work which may early result in the turning of the 
scale again into the old direction. Spelter has lately been coming 
down, and merchants holding orders for galvanised iron, and 
watching this important index, have held back from giving out 
contracts in the hope that prices of galvanised sheets would become 
easier. The metal, however, is now again going up, and we may 
expect to see a reversal of merchants’ recent tactics, 

is was the pronouncement at market in Birmingham to-day, 
and was the occasion of re-assuring traders. Another favourable 
feature, tending to assist in the same direction, is the break-up of 
the drought which has occurred in the colony of Victoria, and 
which always tends to limit operations by buyers out there. Of 
course some heavy stocks of galvanised iron are still held in the 
Colonies, but it is not thought that any such accumulation as 
occurred last year, when, for example, one leading English maker 
alone had 12,000 tons stocked in Melbourne, are now in existence. 

Black sheet-makers to-day reported themselves full of orders, 
and that their Association was holding well together. Prices were 
firm on the Association basis of £7 for singles, £7 10s. for doubles, 
and £8 10s. for lattens. These prices arefor hard iron. Soft iron 
is as a minimum 47 2s. 6d. for singles, £7 12s. 6d. doubles, and 
£8 12s. 6d. for lattens. In the galvanised and corrugated state 
sheets were £12 5s. to £12 7s. 6d. as the minimum for 24 gauge 
delivered Liverpool, and £12 7s. 6d. to £12 10s. for 24 gauge as the 
minimum delivered London. Galvanisers reported a good steady 
business doing on South American account, and with better pros- 
pects in the matter of Australian and Indian trade. 

The progress and development which is at the present time going 
on in the South American Republic, in South Africa, and in certain 
pe of the Antipodes, was remarked upon in Birmingham to-day 

y leading iron and steel masters as a circumstance of very great 
promise for the future of trade. The Chairman of the South 
Staffordshire Ironmasters’ Association—Mr. Benjamin Hingley, 
M.P.—was particularly sanguine in insisting upon this point, and 
declared that these material developments abroad, coupled with 
other current trade surroundings, afford reason for the liveliest 
satisfaction, not for one branch of the Staffordshire trade alone, 
but for many trades. While galvanised and black sheets may be 
the first to benefit, yet the advantage will be by no means contined 
to these industries, but will extend to others afterwards. 

An augmentation of production is contemplated in this branch 
by the restart by Messrs. Walker Brothers of ironworks at the 
Pleck, Walsall, now idle, formerly occupied by Mr. H. Mills, 

Considerable activity at date characterises the South Stafford- 
shire chain, cable, and anchor trades. Reports brought to ’Chanye 
this afternoon spoke of much briskness at the chain works, Orders 
are in hand in good numbers for complete ships’ outfits, and others 
are daily expected. The demand is not on account of the English 
yards, such as the Clyde, the Tyne, the Wear, and the Mersey, 
alone, but likewise for export. Makers are said to have six and 
nine months’ contracts ahead ; and in consequence of the increased 
call for cable iron, makers have put up prices of such bars 2s, 6d. 
per ton, making the present figure £5 10s. as the minimum. 
Certain of them, too, decline to allow quotations given to mer- 
chants to remain open for a week for acceptance, 

Bar prices are unchanged on the week at £7 10s. for best, and 
£5 10s, to £5 12s, 6d. for common. Hoops and merchant ships 
are strong at £6 5s., the makers’ association in this trade being 
still unanimous in upholding the advanced rates, Gas-tube strip 
is variously quoted at £5 15s. to £6, the latter being the general 
figure. In this branch, too, there is no divergence of opinion 
amongst makers, and the Tube Makers’ Association also still sup- 
port the action of the ironmasters, 

Steel keeps very busy, and the steelmasters are increasing their 
outturn. Plates, bars—some of them of very large sizes for engi- 
neering and machinery works—angles, tees, blooms, and billets are 
all in excellent request. Steelmasters on ‘Change to-day were 
refusing orders. Prices are steady, and the Lilleshall Iron and 
Steel Company, Shropshire, quoted this afternoon: Basic-Bessemer 
blooms and billets, £5; plating bars, £6; wire rods—delivered 
Birmingham—<£6 10s.; bars also £6 10s.; and plates, £7 10s, 

The pig iron trade sustains the satisfactory position which it has 
recently occupied. The continued strength of the Northern 
markets is a wonderful assistance, and impresses buyers with the 
necessity of laying in stocks. In this spirit they are now operating, 
and there is every indication that for some time to come they will 
be making extensive purchases. Deliveries, too, under former 
contracts, are on a large scale, the consumption at the rolled 
ironworks being heavier now than it has been for a very long time 

t. Not only is all the make of the Staffordshire furnaces going 
into regular consumption, but the importations of outside brands 
are exceedingly nn 

Messrs, A. Hickman and Sons, of the Spring Vale furnaces, quote 
at date:—Hydrates, 55s.; B.F.M. iron, 48s. 9d.; part-mines, 
41s, 3d.; and common, 37s. 64. The market does not, however, 
assume that in every case these full prices are enforced. The 
general market quotation for common iron is 36s. per ton. Lincoln 
pigs are without alteration on the week at 45s. 9d. to 46s. 3d., 
delivered, for ordinary brands ; and 46s. 9d. to 47s. 3d. for best. 
One or two makes are quoted at prohibitive figures. Derbyshires 
are 44s, to 45s., delivered; and Northamptons, 43s. 6d. to 44s. 6d. 

No class of pig on the market was stronger this—Thursday-— 
afternoon in Birmingham than hematites. The large demand for 
these pigs in the steel-making centres is causing producers to be 
very stiff in price. Some agents of north-west coast firms 
and of Welsh makers were in receipt of advices to-day from prin- 
cipals instructing them not to make any more sales without first 
consulting the works. The result was that some agents had to 
quote prohibitive prices. 

Ulverstone hematites were strong at 57s. 6d. for forge, and 60s. 
for foundry ; Tredegar hematites, 56s. to 57s. for forge and 
foundry numbers in proportion. The new Swedish hematites 
a brand, were 55s. forge, and 60s. foundry, with a good 
sale. 

There is a good deal of activity in the heavy industries of 
Birmingham just at present. There is in particular an improve- 
ment in the demand for axles and carriage ironwork; and in the 
railway rolling stock branch also there is full employment. The 
makers of all sorts of engineering fittings are well employed. The 
makers of engineering and agricultural appliances are doing a 
good Indian trade at present, and South Africa continues to be a 
good customer for mining machinery and other manufactures, and 
the South American demand for various classes of mechanism con- 
tinues to develope. The fluctuations in copper which have lately 
brought the price to about £68 per ton, are causing some anxiety 
to the members of certain local industries. 

That it is possible, in spite of the metal’s inflation, to manufac- 
ture in copper, and make a profit upon the business, is proved by 
the annual report of Muntz’s Me Company, Birmingham. The 
directors recommend a second dividend of 74 per cent., making 
the return for the whole year 10 per cent. A balance of £4422 it 
is proposed to carry forward. The standard stock of copper has 
been taken at the same price as last year. 

The Birmingham Chamber of Commerce, at as 
the consideration of the railway rates question, have decided that 
the revised rates proposed by the companies are exorbitant, and 
will, if adopted, seriously affect the interests of traders in the 
district. e Chambers also appointed a committee to prepare a 
statement of objections to lay before the Board of Trade and 


ial meeting for 








before the secretaries of the railway companies serving the district, 

The Birmingham and District Railway and Canal Freighters’ 
Association have resolved to open a special fund of £1000 to protect 
traders’ interests. Mr, Alfred Hickman, speaking at this meeting 
as to the new classifications of railway rates, taking all companies 
generally, said they made practically no differenee on coal, coke, 
and cinders, but reduced the rate for slack. Cut bar iron, plates, 
and other descriptions of finished iron were wpe in a higher class, 
In many cases the companies were not entitled to terminal charges, 
and this was especially the case with the Stour Valley Railway, 

At the annual meeting of the South Staffordshire lronmasters’ 
Association, held lately in Birmingham, it was decided to act in 
conjunction with other bodies of traders in the matter of the 
railway rates question for the protection of mutual interest, 

The Birmingham Trades’ Council have appointed a deputation 
to wait upon the > yl of Birmingham to submit the advisability 
of the Corporation following the example of the Paris Municipality 
by sending an impartial and representative number of working 
men to the Paris Exhibition during the forthcoming summer. 

Messrs, Evans and Sons, hydraulic engineers, of the Calwell 
Foundry, Wolverhampton, and the Heath Town Works, Heath 
Town, have gained two gold and a special gold medal fur pumps at 
Melbourne. 

The Birmingham Central Tramways Company have issued a 
circular showing results of the working in the half-year ended 
December 31st last. Compared with the corresponding half-year 
previous, it shows an increase of £3747 in working protits, and an 
increase of £6467 in traflic receipts. 

The ballot for the appointment of a secretary to the operative 
section of the Midland Iron and Steel Wages Board is now pro- 
ceeding, and the result will be made known next week. The candi- 
dates are Mr. W. Auckett, of Wednesbury, and Mr. 8. Harris, of 
Brierley Hill. The election is to fill the place of Mr. J. Capper, 
resigned. 

During the week the question of the state of the operatives in 
the nail and chain districts of Staffordshire has been before the 
Parliamentary Cummittee on Sweating. Evidence has been given 
to show the evils of overcrowding, alleged insuflicient pay, and 
child and female labour, The familiar remedies of co-operative 
sean ny and more stringent enforcement of sanitary regulations 

ave been strongly urged by the witnesses examined. 

An effort is being made by the operatives in the wrought nail 
trade to obtain a 10 per cent. advance. 

The South Staffordshire Mines Drainage Commissioners have had 
befere them at their meeting this week the question of taking steps 
to pump dry the coal in a certain portion of the Wednesbury part 
of the district. It is stated that the driving of a branch level trom 
a main level already existing will render workable a large area of 
new mine and heathen coal at present under water. ‘This, it is 
further asserted, can be accomplished without additional outlay 
upon pumping machinery. The Commissioners have instructed 
their engineer specially to examine into the matter. 

The Solihull Gas Company have just declared a dividend at the 
rate of 6 per cent. per annum, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—There is a continued upward tendency in the iron 
trade of this district, and on all descriptions of pig iron there has 
been advance during the week of fully 6d. to 1s, per ton. This 
upward movement in the market is being followed by a considerable 
amount of buying, and in many brands it is becoming less a 
question of prices than of makers being able to entertain further 
business, The steadily increasing cost of production, resulting 
from the upward movement in wages and material, is recognised 
both by consumers and producers as a very serious element in the 
future. On the one hand, users of iron are becoming more anxious 
to cover their future requirements, whilst makers are very cautious 
about committing themselves to anything like long forward engage- 
ment. So far, prices have moved up very gradually, and makers 
have scarcely more than covered the corresponding increase in the 
cost of production ; but with the large volume of trade now doing, 
and the uncertainty with regard to labour questions in the near 
future, there is necessarily a feeling of anxiety as to the turn 
the market may possibly take. Manufactured iron makers are not 
at present advancing their quotations, following upon the increased 
cost of the raw material, and there is a reluctance to take any 
steps which might encourage the men in making further demands 
for higher wages; but the whole t y is decidedly in an 
upward direction. 

Tuesday's Manchester iron hange brought together a full 
average attendance, and the strong upward movement in other 
iron-making centres was followed by an advance of 6d. to 1s, per 
ton being put upon all brands of pig iron offering here. The quota- 
tions of p Bede om makers were put up to 43s. for forge and 44s, 
for foundry, less 24, delivered equal to Manchester, and a very fair 
business was done on this basis. Lincolnshire makers were in no 
case quoting under 43s, to 43s. 6d., less 24, for forge and foundry 
delivered here; and although in a few odd cases second-hand lots 
might be got at a trifle less money, makers were for the most part 
firm, and, in fact, indifferent about selling at all for the time being. 
There is a considerable demand for foundry iron, and sales have 
been put through during the past week at about 43s., whilst the 
maximum rate was obtained on Tuesday’s transactions, Large 
inquiries for forge iron were also reported at about 6d. per ton 
below makers’ rates, but no disposition to entertain these was 
noticeable. At the full quotation of 46s, 6d., less 24, for good 
foundry qualities delivered here, Derbyshire iron is practically out 
of the market, but makers are by no means anxious to sell. 
Some of the cheaper brands, however, might still be got at about 
44s, 6d., less 24, delivered. Both North - country and Scotch 
brands have advanced 6d. to 1s, per ton since I last wrote. 
Good foundry Middlesbrough is now quoted at 45s. 4d. net 
cash, delivered equal to Manchester, with some of the special 
brands quoted 6d. to ls. higher, and Scotch makers as a rule are 
firm at their full quotations, which are now quite 2s. above those 
ruling about a fortnight back. 

In hematites, a fair business has been coming forward, and 
prices have gone up in sympathy with the advance in raw material, 
good No. 3 foundry parcels, delivered in this district, not being 
quoted, in most cases, under 56s. to 56s, 6d., less 24. 

Moderate inquiries for steel boiler platesare reported, but both 
Scotch and Lancashire makers are now so fully sold for some time 
ahead that they are practically unable to entertain orders in 
connection with which prompt deliveries are necessary, and good 
boilermaking qualities, delivered to local customers, are not quoted 
by the above houses under £8 10s. per ton, whilst even in the 
cheap Yorkshire plates offering hore prices are tending upwards, 
£8 5s, being now about the average quotation for these. 

A good steady d d for factured iron of all descriptions 
continues to be experienced, and makers are all fally engaged on 
work in hand. rices have not, up to the present, followed the 
upward move which has taken place in other quarters, but they 
are exceedingly firm on the basis of £5 12s, 6d. to £5 15s, for bars, 
£5 17s. 6d. to £6 for hoops, and £7 10s, to £7 12s. 6d. for sheets, 
delivered in this district, with a tendency in an upward direction. 

In the engineering trades there is possibly some little falling off 
in the exceptional activity recently characterising the stationary 
engine building industry in the Bolton district, where for some 
time night shifte had to be resorted to in order to get the work out 
of hand, but beyond this there is no material change to report. 
Firms engaged in almost every department of trade are fully 
occupied, and there are plenty of new orders coming forward, upon 
which engineers are able to hold out for improved prices. 

By the death of Mr. Richard Peacock, M.P., of the firm of 
Messrs. Beyer, Peacock, and Co., following so closely upon that of 
Sir J. Whitworth, this district bas lost another of thore pioneers of 
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industry who have helped to give to Lancashire a reputation for 
engineering enterprise that is unsurpassed in the world. The well- 
known locomotive works which are identified with the name of Mr. 
Peacock date back to about the year 1850, when the late Mr. 
Charles Beyer, who at that time filled the position of chief in the 
drawing-office of Messrs. Sharp, Stewart, and Co., joined with Mr. 
Peacock, and eventually, with the aid of the late Mr. Robertson, 
M.P., they established the concern which has since become one of 
the foremost works in the world for the manufacture of loco- 
motives. In fact, there is no leading railway upon which the 
firm’s locomotives have not been seen; and foreign Governments 
on the point of equipping railways have not infrequently consulted 
Mr. Peacock with regard to the type and class of locomotives 
specially suited to their particular requirements. In almost every 
country where railways have been put down, the firm have not only 
supplied locomotives, but also special plant and tools for erecting 
and repairing in locomotive sheds; and it may be stated that, in con- 
junction with another Manchester firm, the Ashbury’s Carriage Com- 
pany, Messrs. Beyerand Peacock supplied the whole of therolling stock 
and plant for the first railway laid down in Spain. Mr. Peacock com- 
menced his career, as an articled 5 oe ee at one of the prin- 
cipal engineering establishments in Leeds, and during his pupilage 
he formed acquaintance, which often ripened into lifelong friend- 
ship, with many leading engineers, amongst whom I may mention 
in particular one who, like Mr. Peacock, was to become eminent 
as a locomotive builder—Mr, Wardle, of the firm of Manning and 
Wardle, whose light types of locomotives, for contractors’ pur- 
poses, have found their way all over the world, very much in the 
saroe manner as Messrs, Beyer and Peacock’s larger and heavier 
locomotives for ordinary railway work. Mr, Peacock was one of 
the founders of the Iron Trades Employers’ Association, which was 
established in 1872, practically as the outcome of the eight hours’ 
wages movement, and for many years he filled the offices of presi- 
dent and vice-president respectively ; but although taking an active 
part in protecting the interests of the trade, he was never an 
employer who pressed hardly upon his workmen, and on all ques- 
tions affecting labour and capital his judgment was invariably 
characterised by great equity and feelings of consideration for the 
men. In es he took in hand pertaining to his profession, 
Mr. Peacock was calm and impartial, and in the ordinary duties of 
citizenship he was much respected for his fair and unbiassed 
opinions on any questions regarding which his advice was sought. 

ose who knew him best bear this testimony to his value in all 
such matters which came before his notice. A gentleman with 
whom I am acquainted, whose intimacy with Mr. Peacock extended 
over twenty years, and partook as much of a personal as of an 
official character, has told me that during that long period he 
never asked Mr. Peacock for aid in any case of personal distress— 
and sueh cases were by no means infrequent—without at once 
receiving a most generous response, so far as money could be of 
service, while in many instances Mr. Peacock’s assistance did not 
stop here, but was supplemented by a help, in regard to employ- 
ment, &c., which has placed many of those whom he thus benefitted 
well on their way4n the world. 

On Tuesday a meeting of representatives of the iron trade in this 
district, which had been called by Mr. W. Raby, as a member of 
the Lancashire and Cheshire Traders’ Committee, was held at the 
Victoria Hotel, Manchester, to consider what steps should be taken 
with regard to protecting the interests of the iron trade in so far as 
they are likely to be affected by the proposed revision of railway 
rates, for which the companies are seeking to obtain authority from 
the Board of Trade. e chief question raised for discussion was 
as to the new classification of goods, and the revised charges set 
forth by the companies in the schedules presented to the Board of 
Trade for its approval and adoption. It was stated that the trade 
did not anticipate any unfriendly action on the part of the com- 
panies interested in the large traffic of heavy material into this 
district, and that the rates of carriage, which had been arrived at 
after — years of patient labour, and so adjusted as to admit of 
the introduction of a variety of brands from different districts, 
would be allowed to remain intact. As, however, the railway 
interest was claiming powers which could be used to the 
detriment of the trade, and to the serious disadvantage of 
merchants in the Manchester district, it was resolved ‘‘ That 
this meeting views with apprehension the acquisition on the 
part of the railway companies of any powers beyond those 
already possessed by them, either in the way of additional 
mileage rates for the carriage of pig or manufactured iron, or the 
imposition of terminal charges for work inseparable from their 
obligations as carriers ; and prays that the Board of Trade, after 
carefully scrutinising these charges, may decline its official sanction 
to any disturbance of existing rates which would tend to the dis- 
advantage of the iron trades of this district.” It was also resolved 
that representatives of the following firms :—Messrs. Raby, Fell, 
and Co., Brockbank and Co., North Lincolnshire Iron Company, 
Leigh and Sullivan, and Tatham and Kidd, be appointed a com- 
mittee to carry out the objects of the resolution; and it was 
further decided that in the event of any changes being made in 
existing rates of carriage, the Board of Trade be petitioned not to 
allow the new rates to be enforced without ample notice being 
given, 

In the coal trade there is a slightly improved demand for the 
better classes used for house-fire purposes, as the result of the 
colder weather, and pits as a rule are working full time, with stock 
being put down only in very exceptional cases. Common round 
coals, for steam and forge use, continue in generally active request ; 
and the whole of the output, so far as this class of fuel is con- 
cerned, is moving away freely. All descriptions of engine fuel 
continue in brisk demand, with supplies of slack scarce, and ages 
tending upwards. At the pit mouth best coals average 10s. to 
10s. 6d. per ton; seconds, 8s. to 8s. 6d.; common coals, 6s. 3d. up to 
6s. 9d.; burgy, 5s. to 5s. 6d.; best slack, 4s, 3d. to 4s. 6d.; and 
common sorts about 3s. 6d., with steam coals for shipment, for 
which there is a moderately good demand, fetching about 8s, to 
8s, 3d. per ton, delivered at the ports on the Mersey. 

Barrow.—There is a very steady trade in hematite qualities of 
pig iron, and business is improving every day. There is an espe- 
cially growing demand for Bessemer qualities of pig iron, and the 
trade doing in forge and foundry qualities also shows a considerable 
increase, because the latter are used now-a-days more by ordinary 
ironfounders and others in preference to Middlesbrough or Glasgow 
pig, because the carriage on both the latter classes of iron prevents 
their sale in this district to any great extent. Prices have again 
gone up, and parcels of mixed numbers of Bessemer iron are quoted 
at 47s, 6d. per ton, net f.o.b., while forge and foundry samples are 
at 47s, There is now-a-days very little difference between the 
price of forge and Bessemer qualities, inasmuch as the cost of pro- 
duction is practically the same. Deliveries are fully maintained, 
and arrangements for deliveries are very large throughout the 
spring, summer, and autumn months, Stocks have been somewhat 
reduced, e furnaces at Askam are still idle, and both the men 
and the masters are equally firm. The position at Askam is 
threatened at Millom, where only three of the six furnaces 
are in blast, but the masters are very firm, and are prepared to 
close their works, in the words of the managing director, Mr. 
T. Barlow Massicks, rather than submit to the dictation of a union 
as to whom they shall employ and whom they shall not employ. 
The union has taken the stand against the empioy of non-unionists, 
and the masters have taken the opposite stand. The position is all 
the more aggravated because of the fact that at the moment prices 
are advancing, and makers should now be able to take advantage 
of the improvement. It is a significant fact that for the last ten 
years there has been no practical return for the capital invested 
in the works at Askam and Millom, and Mr. Massicks told 
the men this week that, rather than submit to be told that 
he should employ such men as the union thought fit, he would 
close the works for a week, a montb, or a year. In the 
steel trade there is a very active state of things, and orders are 
coming to hand very — for rails, plates, angles, and other 
classes of steel which are ordinarily produced in this district, Rails 








have advanced to £4 6s. per ton net, f.o.b., for heavy sections, 
£4 11s. to £4 16s. for light sections, and £6 7s. 6d. for colliery 
sections, net, f.o.b, The mills are all busily employed, and are 
likely to remain so for some months to come. The Barrow Steel 
Company is now making what is known as the Gobatt rail, 
having a large order on hand for the Victorian Government, Aus- 
tralia. These rails, which weigh 1001b. per yard, are of the same 
class as have been lately used on the Belgian railways, and are such 
as conduce to the fast running of mail and other trains. On this sub- 
ject Ishall have more tosay next week. Shipbuilders and engineers 
are busier, but no new orders are reported, although important 
contracts are still pending. Iron ore enjoys a firm market at from 
9s. 6d. to 12s, per ton net at mines; ceal and coke firm at late 
rates, Shipping is busily employed, aad freights are good, and 
likely to improve. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


REPoRTS continue favourable as regards theironindustry. Prices 
of pig iron are still going upwards; 55s. to 56s. per ton for Besse- 
mer is freely obtained, and holders exhibit reluctance to book 
forward at these quotations. Additional furnaces have been blown 
in; but the demand is still in excess of the output. The shares in 
all the large iron and steel concerns are very much higher than at 
the beginning of the year, and it is confidently anticipated that 
within two months the improvement will be still more marked. 
Forge iron has advanced 1s. per ton during the past ten days, and 
the demand is much better than for a long time past. The iron- 
workers have materially benefited by the change for the better. 
During the last six months the price has twice advanced, making 
altogether a rise of 9d. per ton made in wages in that period. 
Rolling mill prices also continue to show improvement. Notices 
have been recently issued to the effect that the discount allowed is 
now further reduced to 45 per cent. This means that an advance 
of 20 per cent. bas been made within four months. There is no 
surer guide to the Sheffield industries, in all their staple depart- 
ments, than the condition of affairs at the rolling mills, 

The continued cold weather has been welcome to the owners of 
house-coal pits, where more work is being given. Steam coal is in 
very brisk demand for — and all kinds of manufacturing fuel 
are in active request. For coke the supply is far short of the 
demand. There is some talk of the miners agitating for another 
10 per cent. advance in wages. The last advance was obtained so 
easily, it is scarcely matter of surprise that the miners’ officials 
should feel encouraged to attempt another effort in that direction. 

The mayor convened a town’s meeting on Wednesday night, in 
support of the Sheffield and South Yorkshire navigation scheme. 
A resolution was to support the Bill now being pro- 
moted in Parliament for establishing ‘‘an improved waterway con- 
necting Sheffield, Rotherham, Doncaster, the South Yorkshire 
coalfield, and the Don Valley with the sea, and for other purposes.” 
The scheme includes the purchase from the Manchester, Sheffield, 
and Lincolnshire Railway Company, of the Sheffield and Tinsley 
Canal, the Dun Navigation, the Stainforth and Keadby Canal, and 
the Dearne and Dove Canal. These are to be straightened, 
deepened, and ctherwise improved to meet the requirements of 
the traffic, to adapt them for steam haulage, and enlarge the 
size of the locks, It is also pro d to construct a new 
canal nearly two miles in length and 80ft. wide—with three 
locks, each 220ft. long by 30ft. wide, and with a depth of 10ft. of 
water over the cills—from the existing navigation at Tinsley toa 
site near to Savile-street East, Sheffield, where a large dock or 
basin is to be constructed. A new dock is to be made at Keadby, 
with locks to connect it with the Stainforth and Keadby Canal, and 
with the riverTrent. The distance from Sheffield to Keadby is about 
fifty-nine miles; the present works limit the boats, keels, and barges 
trading between Sheffield and Keadby to a carrying capacity of 80 
tons each, the boats being propelled by horse-power, or in certain 
parts of the waterways by sail. It is proposed to make the waterways 
capable of taking barges to carry 700 tons, and sea-going steamers 
with a cargo-carrying capacity of 300 to 400 tons, thus providing 
accommodation for vessels able to trade direct between the district 
to be served by the waterways and London and other home and 
near Continental ports. The time for the passage from Sheffield 
to the sea is expected to be reduced from ten days to twenty-four 
hours. It is stated by the promoters of the scheme that Sir 
Edward Watkin, the chairman of the Manchester, Sheffield, and 
Lincolnshire Railway, the owners of the present navigation, is per- 
sonally in favour, not only of throwing no obstacles in the way of 
the enterprise, ‘“‘but by helping it forward by withdrawing in its 
favour, should it once get firmly on to its legs,” If this is correct 
the success of the scheme should be assured. 

A singular strike occurred this week at the Cyclops Steel, and 
Iron Works—Charles Cammell and Co. It was no question of wages 
for the ironworkers of Sheffield and South Yorkshire have their 
remuneration fixed by the action of South Staffordshire. The 
men say that thecompany keepsa week’s wagesin hand inthe puddling 
department. That money remains until the puddlers have a week’s 
play, when it is ‘‘reckoned for.” On re-starting work the com- 
pany stop a week’s wage, but lend the men something to go on 
again, according to the work they have in hand. It has been the 
usual practice to ~~ 10s. a week, and the workmen have been 
satisfied with that ; but the company have recently stopped £1 a 
week, which, the puddlers say, does not leave them enough to pay 
their = eabeentin” and take anything home for their families. 
The puddlers and underhands affected are between fifty and sixty, 
and their action throws out of employment the shinglers, rollers, 
and labourers, adding about another forty. 

Mr. R. E. Sprague Oram, travelling secretary to the House of 
Lords’ Committee on the sweating system, paid a second visit to 
Sheffield this week. Since his last visit the sweating system has 
been discussed by several trade societies ; and Mr. W. J. Davis, 
inspector of factories, has been collecting information. Mr. Oram 
has been waited upon by a deputation representing the grinders, 
the Master Tailors’ Association, and the Operative Tailors’ Society. 
His next place is Liverpool. It is probable that as the result of 
Mr. Oram’s visit, several witnesses from Sheffield will be asked to 
give evidence before the Lords’ Committee. 

The borough members and the member for Hallamshire—Sir F. 
T. Mappin—have placed before the Chancellor of the Exchequer 
the memorial from the manufacturers of silver plate in Sheffield. 
The points are compulsory hall-marking and the duty. Sheffield 
firms are unanimously in favour of retaining compulsory hall-mark- 
ing ; and while differing in regard to the duty, urge that in the 
event of its repeal, adequate drawback should be allowed to the 
trade. Mr. Goschen has promised to give the memorial due con- 
sideration in his budget proposals, 








THE NORTH OF ENGLAND. 
(From our own Correspondent. ) 


THE Cleveland iron trade is in an exceedingly sound and satis- 
factory condition, and prices continue to advance steadily. The 
position of sellers has been further strengthened by the unexpected 
and substantial reduction in stocks, shown by the ironmasters’ 
returns for February; and also by the steady advance of prices at 
Glasgow. 

At the market held at Middlesbrough, on Tuesday last, makers 
were very firm in their quotations. They could not be induced to 
sell much, either on inland or on foreign account, seeing 
that the tendency of prices is still upward. For prompt delivery 
not less than 36s. 6d. per ton is now taken for No. Sem, and for 
delivery over the second quarter 37s. is the lowest price at which 
business is being done. Pig iron is, indeed, now about 3s. 3d. 
dearer than it was in the middle of January. Nor is it likely that 
more furnaces will be blown in just at present, as, with labour and 





materials at present prices, pig iron cannot be made at a profit, 
Large iron is in brisk demand, and 35s. 6d. is the lowest now 
accepted. 

A fair amount of business is progressing in warrants, and here 
also the price is rapidly advancing. A rise of 1s. 3d. per ton has 
taken place during the past week, which brings up the present 
value to 37s. 1d. per ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store was 1200 tons more at the end of last week than of the 
previous one. The increase during February was about 2000 tons, 
which made up the quantity in stock on the 28th to 249,042 tons, 
The stock at Glasgow was 1,034,086 tons, or 260 less than at the 
beginning of the month. A further decrease to the extent of 
1000 tons hassince taken place. 

Finished iron and steel manufacturers have at last advanced 
their prices, though not to the extent which might have been ex- 

cted considering the enhanced value of labour and materials. 

ron ship plates are now quoted at £5 15s. per ton on trucks at 
makers’ works ; and common bars at £5 10s. Steel ship plates are 
£6 15s.; and heavy rails, £4 10s. per ton. 

Pig iron shipments last month only reached 57,426 tons, which is 
a decrease of tons, in comparison with February, 1888, and of 
13,000 tons compared with January, 1889; the falling off being 
mainly on foreign account. The following are the principal items, 
viz.:—Scotland, 25,673 tons; Wales, 6587 tons ; Newcastle, 1335 
tons ; France, 2175 tons ; Holland, 4930 tons; Belgium, 4550 tons; 
Germany, 2470 tons ; Italy, 2100 tons; America, 1300 tons; and 
Russia, 1135 tons. 

Shipments of manufactured iron only reached 17,853 tons, repre- 
senting a decrease of 2500 tons as compared with February, 
1888, The best customers were as follows:—Argentine Republic, 
3249 tons; Uruguay, 2589 tons; India, 1764 tons ; Japan, 1051 tons; 
and Cape of Good Hope, 1062 tons. ‘he quantity of steel shipped 
was 14,428 tons, of which 3897 tons went to India, and 2289 tons to 
Uruguay. 

The Cleveland ironmasters’ returnsfor February show that ninety- 
nine furnaces were in blast at the end of the month. The make of 
pig iron was 207,031 tons, as against 226,767 tons in January. The 
total quantity in stock on the 28th was 459,085 tons, being a 
decrease of 7013 tons. 

The employers and operatives connected with the Board of Con- 
ciliation and Arbitration are exerting themselves to raise a fund for 
the widow and family of the late Mr. Thomas Cullen, who filled 
the position of vice-president to the Board for nineteen years. 
Although Mr. Cullen was primarily and essentially an advocate of 
the operatives’ interests, the employers were on many occasions 
indebted to him for the fearless manner in which he condemned 
the workmen for disregarding the decisions of the Board, or of its 
chosen arbitrators. He not infrequently by his action in times of 
difficulty prevented stoppage of work when it was imminent, and 
at other times he gave material assistance in bringing about re- 
sumption of work when strikes had actually taken place. Mr. 
Cullen left, unprovided for, a widow and family of eleven children, 
nine being under thirteen years of age. A strong endeavour is to 
be made to raise a sufficient fund to establish the widow in some 
business which will enable her to maintain herself and family. 

Negotiations are said to be in progress with a view to form the 
fire-brick industries of the Midlands and South Yorkshire into a 
‘*trust syndicate,” and there is some probability that the change 
will be actually effected. The value of the property to be pur- 
chased has been estimated at something like £3,000,000. It 
is understood that no proposal has yet been made to absorb 
the Tyneside fire brick works, or those in the county 
of Durham. Inasmuch as the products of these can readily 
be shipped to all parts, it is difficult to see how damaging 
competition from them can be prevented by the syndicated 
works, in case they advance their prices in any considerable 
degree. The same may be said as regards the fire-brick industry 
round about Glasgow. Touching the matter of trusts, Mr. 
Andrew Carnegie has lately been coming to the support of 
Mr. W. H. Smith in denouncing the prevalent fashion for 
establishing combinations, or trusts, which attempt to exact from 
the consumer more than he would otherwise have to pay. Mr 
Carnegie thinks the whole trust system will collapse before long, 
and that the only people who have reason to fear the consequences 
are those who are foolish enough to take part therein. According 
to his views the consumer will not be injured in the long run. 

The coal! trade of the North may now be said to have turned the 
corner. The adversity of many years has given way to great and 
increasing prosperity. Large quantities of coal are being shipped, 
and the output is enormous; but it is only within the last few 
months that there has been any substantial increase in prices, Of 
course, this benefit is not as yet fully felt, because of the custom 
which all large consumers of coal have of making their contracts 
for long periods in advance. For steamship purposes, Welsh has, 
and always must have, an advantage over North-country coal, 
because it produces less smoke. This advantage, however, is more 
sentimental than real. A pound of good North-country coal will 
——— as much water as a pound of Welsh. 

he project of forming an Association to keep hulks laden with 
North-country coal at various coaling stations throughout the 
world is still receiving attention ; but it is difficult to see why it has 
not yet taken more practical shape. It is to be feared that the 
realisation of the project must not be expected until the demand 
again falls off and prices recede. So long as the demand exceeds 
the supply, and a profit can be made, coalowners can scarcely be 
expected to lock up their capital and expend their energies in new 
enterprises. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THERE has been great activity in the Glasgow pig iron market 
this week, and a further advance has taken place in the price of 
warrants. At the same time there has been more appearance of 
fluctuation in the prices, and it is doubtful whether they can be 
maintained at the highest point reached. The inquiry is good for 
home consumption and moderate for shipment, and it is understood 
that the deliveries are quite as large as the current output. Since 
last report one furnace has been added in hematite at Gartsherrie 
Ironworks, the total now blowing in Scotland being eighty-one, 
against eighty-six at the corresponding date in 1888. The past 
week’s shipments were 6306 tons, as compared with 4275 tons in the 
same week of last year; and they included 3993 tons sent coast- 
wise, 500 to Australia, 373 to Holland, 383 to the United States, 
250 to India, 205 to Italy, and 140 tons to South America. The 
stock of pigs in Messrs. Connal and Co.’s Glasgow stores again 
exhibits a small reduction. 

A further advance has taken place in the prices of makers’ iron 
all round. Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 51s.; 
No. 3, 49s.; Coltness, 56s, and 51s.; Langloan, 52s. 6d. and 50s.; 
Summerlee, 54s, and 50s.; Calder, 52s. 6d. and 49s.; Carnbroe, 
45s, 6d. and 44s.; Clyde, 48s. and 46s.; Monkland, 44s. 6d. and 
43s, 6d.; Govan, at Broomielaw, 44s. and 43s.; Shotts, at Leith, 
52s, and 49s.; Carron, at Grangemouth, 51s. 6d. and 47s.; 
Glengarnock, at Ardrossan, 49s, 6d. and 43s. 6d.; Eglinton, 
43s, 6d. and 42s, 6d.; Dalmellington, 45s, and 44s. 

The hematite pig iron trade is active, and the demand has 
increased owing to the placing of additional shipbuilding orders, 
the steel makers requiring to purchase more freely. Prices have in 
consequence been again advanced about 1s. a ton. Spanish ore is 
also dearer, owing to a rise in freights. 

The malleable iron trade continues in a thoroughly satisfactory 
condition, and there is great pressure upon makers for delivery. 
Merchants and manufacturers report that inquiries are numerous, 
and these have been quickened owing to the recent advance in the 
prices of the raw material. Common bars are quoted at £5 10s. 
to £5 15s., best bars £6 to £6 5s., rivet iron £5 lis., nuts £5 5s., 
angles £5 10s., sheets £7 7s. 6d., and plates £6 2s, 6d. to £6 5s., 
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all less the usual discount of 5 per cent. There is more demand 


for unbranded iron for the Eastern markets, and the current price 
is £5 2s, 6d. net. 

Steel makers still find themselves very well supplied with work. 
Within recent weeks some good additional shipbuilding contracts 
for steel have been received. Makers have advanced their prices 
by from 2s. 6d. to 5s. per ton, so that it does not appear that the 
rumours set afloat, that merchants were prepared to sell at a 
reduction, are accurate, unless for far forward dates, and even then 
the operation would not appear to be unattended with risk. The 
current quotations are—for ship angles, £6 12s. 6d.; ship plates, 


£7 12s. 6d.; boiler plates, £8 2s, 6d.; and rivets, £7 2s. 6d.; all less | 


5 per cent. discount. 
ere was shipped from Glasgow in the past week locomotives 
worth £4400 for Calcutta; a pontoon, £1450, for Rangoon; ma- 
chinery, £7125 ; steel goods, £5700; and general iron manufac- 
tures, £37,050. 
In the coal trade there is a large inland business doing, but the 


shipments have been rather restricted in consequence of the much | 


better freights offered at Cardiff for vessels for the Mediterranean 
trade. The total quantity dispatched from Scotch ports in the 
past week is 91,823 tons, against 63,963 in the corresponding week 
of last year. The prices of coals at the ship’s side are a shade 
easier. 

The proposal to form the Scottish mineral oil companies into a 
trust has fallen through, at least for the present, in consequence 
of the more prosperous companies declining the terms that were 
offered to them. The oil trade is just now in a — satisfactory 
state, and a number of the companies is expected to be in a 
position to declare very good dividends at the close of their 
financial year a few weeks hence. They are having some trouble 
at present with the shale miners, who are agitating for advanced 
wages, 

During February nine vessels measuring 17,750 tons were 
launched from Clyde shipyards, against six of 4980 tons in 
February, 1888. For the two months of the current year now 
gone the fresh tonnage put into the water is 32,420 tons, compared 
with 19,195 tons in the same period of last year and 21,950 tons 
in 1887. 

The local copper market has been quite inactive this week, in 
consequence of the drop in prices in London, the fall in the copper 
companies’ shares, and the general uncertainty that has prevailed 
owing to rumours affecting the stability of the French syndicate. 
Merchants state that consumers will not purchase on any terms, 
except to relieve the most pressing wants, and it has been impos- 
sible to obtain quotations on Glasgow Exchange this week upon 
which any trust could be placed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE seems a reasonable hope that no general strike will take 
Ee amongst the colliers. I learn that official intimation has 


en given by the Associated Coalowners that a month’s notice is | 


illegal. The sliding scale arrangement was based upon the - 
ment to give six months’ notice on both sides, and as this has been 
signed by the representatives of employers and men, anyone 
breaking it will subject himself to the pains and penalties of the 
offence. Notice for a month only has or given by the great 
majority of the colliers, who have been wrongly led in the matter; 
but a few colliers stand, out with commendable honesty from the 
action of the others. Amongst these I may note the colliers 
belonging to the Rhymney Works. These have refused to give 
notice. Some of the employers also refused to accept the notice, 
and amongst these I may cite Abercarne. It is quite possible that 
a state of uncertainty will exist until the very last day of the 
month, so that the “‘try on” on the part of the colliers may be 
complete, and, as a consequence, there must be increased firmness, 
if not advance of price. 

On Wednesday at the Cardiff Exchange best qualities steam coal 
realised 14s.; second-class, 13s.; Monmouthshire, 12s, 3d. Small 
steam in some cases touched 6s., house coal is even in still more 
increased demand. Best is selling freely for 12s. 6d.; seconds, 
lls. 3d. to lls. 6d.; and small bituminous at 8s. 3d. to 
8s. 6d. is in better demand than can he supplied. As a result cokes 
continue very firm. Pitwood is at 16s.; Cardiff, 18s.; Swansea and 
patent fuel at 11s. 6d. to 12s. Swansea quotation for patent fuel 
is 10s. 6d. to lls, 3d. 

The uncertainty of the future as regards the colliers is telling 
on make, and prices at the iron and steel works, and I note not only 
increased stocking of pig preparing for short supplies of coal, but 
increased quotations. At Swansea the pig iron market advanced 
from 1s. to 1s. 6d. during the week. Quotations at the Exchange 
this week were as follows :—Glasgow warrants, 43s. 1ld.; Middles- 
borough, 37s.; Cwmavon, Welsh hematites, 47s. 6d. at works. 

The iron and steel trades are tolerably brisk, the chief business, 
pig bar and tin bar, being in good demand. Rails at some works 
are being stocked, but for these there is a better inquiry, heavy 
—_—— ruling at £4 10s. to £4 12s, 6d.; light, £4 17s. 6d. to 
£5 15s. 

Large quantities of pig iron have come in from Ulverstone, 
Harrington, Millom, Hartfell, and other districts. Welsh bars 
are quoted at £5 to £5 2s. 6d.; Bessemer blooms, £4 5s. ; tin-plate 
bars, £4 15s. There is not much change in tin-plates, and matters 
have not improved by the strike now going on at one of the large 
Swansea works, but this is expected to be of a temporary character. 
Block tin this week was selling from £95 7s. 6d. to £95 17s. 6d. 
Cokes were at 12s. 9d. to 13s.; Bessemer, 13s. to 13s. 3d.; Siemens 
coke finish, 13s. 6d. to 13s. 9d.; ternes, from 24s. 6d.; charcoals, 
from 26s. 

Anthracite coal is selling in Swansea at 10s. to 10s. 3d. This is 
now used chiefly for malting purposes. 

Messrs. Thomas and Riches contemplate a new sinking, and are 
advertising for tenders, at Blacnelydach. 

Buenos Ayres is in the market for 40,000 tons of steam coal. 

The Welsh mind is being considerably exercised by the state- 
ment broadly made that in about seventy-five years the coal-field 
will be exhausted. ButJI find that there isa general expression 
of doubt amongst mining engineers. The views of the leading men 
are expressed in a chapter in ‘‘The History of the South Wales 
Coalfield,” by Mr. C. Wilkins, and the argument is maintained 
that there will be abundance of coal for many hundred years. 
Twenty-five years, again, will see a great change in the Rhondda 
Valley at the present rate of output; but the Taff Bargoed is the 
Rhondda of the future, and is practically intact. 

The bulk of the pure anthracite from Swansea to Pembrokeshire 
is intact, and will remain so while coals that kindle easier are in 
abundance, 

Taff Vale shares are quieter again at 262 ; Barrys are at 15}, and 
Rhymneys 201. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE tone of the iron markets has in nowise been altered for the 
worse by the rise in wrought iron of M. 2) per ton, as latel 
reported. On the contrary, demand has, if anything, Manton 
and there is still a tendency in some quarters to again advance 

rices. As, for instance, a meeting is to be held to confirm the 
ate rise decreed at Berlin, when some of the more sanguine iron- 
masters wished to propose a rise of M. 5 instead of M. 23. Such 
a step, however, would be extremely hazardous, considering that 
the prices in the whole of the trade are only artificially propped up 
by conventions, for if buyers should set up their backs, and 
a reduction of one mark only took place, it would have 
a fatal reaction on the whole trade, as the present favour- 
able position of the iron market cannot be said to be exactly a 
permanent one, although if no disturbing cause outside the limits 


of the trade occur, the present steady march of business may con- 
tinue for a eee Near period when the enormous quantity of 
State orders which have been, and are to be, given out are taken 
into account, as they will keep many works and factories in full 
work for along time. From Silesia the reports are very favour- 
able, the rolling mills, and, as a consequence, the blast furnaces, 
are all in full output, but as the latter have been greatly increased 
of late, and there seems to be a desire to push on prices unduly, 
the great fear here is also of a relapse. It appears that since the 
Ist of January a new railway tariff between North and East 
Germany, Roumania, and the stations on the Balkan States Rail- 
ways, has come into operation, and that the Silesian is driving the 
English and Belgian iron out of the market, as it already com- 
| pletely has done with regard to cut and wire nails. The machine 
shops and foundries are so full of work that workmen have become 
scarce. Prices are a trifle higher, bars being ‘M. 142°50 to 145; 
sectional iron, 160 to 167°50; tank plates, 165 to 17750. The 
steelworks are all very busy. 

The Austrian iron market continues to show a firm tendency. 
All the Bohemian machine shops have been formed into one con- 
vention, and after this it may safely be said that anything might 
be formed into a convention, for certainly such an arrangement, 
with hundreds of petty little shops, never was projected before. 
It appears there is some technical hitch with regard to the Mannes- 
mann tube rolling process at Komotau, in Bohemia, for at present 
it has not got into working order, and the capital is being increased 
by another million florins. Also the Mannesmann tube rolling mill 
at Bons-on-the-Saar, though finished, is also at a standstill—at 
least, so it is reported. 

The Belgian iron market maintains its firm attitude, and demand 
is in general very brisk, only prices in many cases leave something 
to be desired. Awe bar iron, and particularly for girders, large 
| orders have lately been booked ; also the pipe-founders have lately 
| received very considerable orders. The returns for 1888 show that 
| the Belgian iron trade fell below that of the year before. The 
| Cockerill Company has undertaken to deliver 1500 tons of rails for 
| the Havanna at lllf. p.t. After a severe contest between the 
| English, Belgian, and German firms for the ironvorks of the great 
| cireus at Lisbon, the Hein-Lebmann Company, in Berlin, received 
| the order against the Cockerill Company, who ran them the closest. 

Old rails are very scarce in Belgium, and much sought after. The 
| constructive works in general are receiving good orders for abroad, 
| and one work has just taken an order for 500 coaches and railway 

trucks for Portugal. 

The position of the French iron market continues unaltered and 
unsatisfactory. The trade in bar iron is still bad, both as regards 
sales and prices; whilst the pig iron business shows a gradual im- 

| provement, especially as concerns foundry iron, It is not at present 

to be had under 50f. p.t. 
| In Rheinland-Westphalia the business in ore§ continues very 

brisk, not only on account of the works requiring, large quantities 
| at the present moment, but because they also wish to create a 
| stock before the coming quarter. Prices are being maintained 
| throughout, the roasted steel stone being noted up to M. 14 p.t., 
| with a rising tendency for forward delivery. The minette business 
| is also remunerative. The 40 p.c. is noted 3°10 p.t., and soon down 
| to M. 2°40 p.t. at mines. The crude iron trade continues brisk 

and prices are firm, and with cokes at their present price there is 
| no chance of its receding. Indeed, it is just reported that the raw 
| iron convention has advanced the price of hematite and foundry 
|} iron No. 1 and 2, M. 2; No. 3, M. 1; Bessemer pig, M. 2; basic, 

M. 1; and forge pig No. 3, M. 1 = 

The production of pig iron, including Luxemburg, in the month 
of January, was 367,111 t.; forge spiegel, 173,585; Bessemer pig, 

| 34,770; basic, 110,232; and foundry pig, 48,524 t. In January, 

1888, the production was 346,962 t. In spiegeleisen there is no 
great change to remark; the business is brisk, and prices have 
been maintained at M. 63 for the 10 to 12 p.c. up to M. 74 for the 
20 p.c. grade. Forge pig was in great demand, as the rolling 
mills are still purchasers of large lots. Best sorts are noted M. 53 
to 54. There is a satisfactory demand for foundry iron, which 
keeps normal without change in price. There is a full demand for 
basic pig at M. 46 p.t.; Bessemer is quiet. Luxemburg forge is 
noted 35 to 37, and grey 44 to 46. The malleable iron branch con- 
tinues in its old groove; prices are remunerative, where too much 
commission has not to be given to some of the great dealers, and 
where the outside works have not to be fought through lower nota- 
tions. For inland, the works are mostly well employed, some so 
much so that they can scarcely effectuate the orders within 
reasonable dates, For abroad there is still little doing, and the 
export not likely to be any better till pig iron and raw materials 
have become dearer in the neighbouring countries. The girder 
rolling mills are busy and orders keep increasing ; the present 

rice is M. 123 to 125 p.t. The demand for hoops has been very 

ively by rising prices, and latterly a great number of orders have 
been booked, and works are so busy that they are forced to de- 
mand long dates for delivery. A fresh combination of hoop 
rolling mills has been formed, and it has joined the grand 
wrought iron convention and raised the base price at once 
to M. 130 p.t. The business in boiler plates keeps good, and 
the rise of M. 5 p.t. does not seem to have influenced the 
consumption in any way. Sheets are pretty much in the same 
position as last week. There is a little more demand, and 
customers are beginning to look at the syndicate with a more 
friendly eye, and shortly all old contracts will be worked off, when 
the new spring business, it is hoped, will be a more lively one than 
hitherto. The demand for wire rods has been brisk, but there is 
great difficulty in getting up the prices to be in harmony with the 
raw materials. Wire and wire nails continue yheemeoes f and only 
find a very slow sale. The constructive ironworks, machine shops, 
and foundries are in general busy, but there is the universal com- 
plaint of finished prices not being in accord with those of the raw 
materials. 

Both here and in Belgium it is looked upon as certain that the 
International Rail Convention is shortly to become an accomplished 
fact. It would be greatly to be deplored if England had anything 
to do with it, for a very long industrial experience teaches me that 
under whatever bright auspices such conventions commence, as a 
rule they end to the dissatisfaction of nearly everyone concerned. 
See the conventions here, for instance. A slight resistance from 
almost any quarter would bring any one of them toa fall, asa 
poke of the finger would a house built of cards, 

A deputation of ironmasters from middle Sweden is petitioning 
the Crown Prince and his Ministers and the Chambers to put an 
import duty of 2 crowns per 100 kilos.—20s. p.t.—on pig iron. 














AMERICAN NOTES. 
(From our own Correspondent.) 
, New York, February 19th, 1889, 

THERE is quite a stir among American railway material buyers 
over the possibility of an advancing tendency among rails. None 
of the rumours afloat to-day can be verified. Outside parties are 
claiming that contracts have been placed with two or three mills at 
26 dols. The lowest sale known of was at 27dols. The asking 
price is 28dols. Only three or four mills have work in hand, and 
the other companies are not making strong efforts to secure 
business. Banking concerns interested in large railway building 
enterprises are credited with introducing schemes for the construc- 
tion of some 2500 miles of road, about one-half of which is in the 
North-West, contributory to the territory of which Chicago is the 
commercial centre. The other half is scattered throughout the 
West and South-West. Notwithstanding all that has been said 
about over-construction of railroads in America, a good many 
schemes are likely to be pushed through this year. Last year 
several roads made genes aggregating 50,000 tons. An unex- 
pected upward tendency developed itself in Western crude iron 
markets last week, consequent upon a large number of pig iron 








consumers who concluded that pig iron had reached bottom, 
whereon they made extensive purchases. Some of these call for 
deliveries during the first of the year. This heavy buying was the 
signal for pig iron makers, who had been almost quarrelling for 
busi at ions, to withdraw their quotations, and they are 
now asking fifty cents per ton more. It is quite probable that a 
heavy demand will set in throughout the West, chiefly for Southern 
irons and those brands which have already established a reputation 
for themselves in western markets, A number of new furnaces 
will soon have their product on the market, and buyers have been 
requested to take sample lots, which they are prepared to do, 
Freight rates from southern furnaces range all the way from 3 dols, 
to 5dols., according to distance from market. Buyers throughout 
the country have thus far acted conservatively; but there is a dis- 
position now to make larger purchases, owing to the nearness of 
spring. Railroad companies in the New England and Middle 
States will be large buyers of structural iron and small railway 
material. The Delaware river shipbuilders, who are sold ahead for 
from six months to two years, are slowly recovering their require- 
ments, on the theory that the price of iron will likely remain at a 
low level during the coming year. This opinion is based upon the 
fact that the productive capacity of plate and structural and other 
mills has been considerably increased. American iron and steel 
makers are giving iderable attention to the production of guns, 
armaments, ordnance, and war material generally; and although 
all their attempts in that direction have not been gratifying to 
them, they are prosecuting their experiments and improving their 
plants with a view of meeting all the requirements of the situation. 
Within twelve months between five and six million dollars have 
been invested in plants for that purpose, 














LAUNCHES AND TRIAL TRIPS. 





On Saturday Messrs, Laird Brothers launched a very powerful 
twin-screw tug steamer which they have built for the London and 
North-Western Railway Company for service at Holyhead, where 
she will no doubt prove most valuable in connection with the com- 

ny’s large fleet of steamers trading between that port and Ire- 
and. The Cambria was named by Miss Dent, daughter of Admiral 
Dent, R.N., the company’s well-known marine superintendent, who 
was also present. e vessel is built of steel, manufactured at 
the company’s works at Crewe. She is 145ft. long, 25ft. broad 
and 13ft. deep in hold, with a tonnage of 432 tons deadweight, 
and will be fitted with two independent sets of direct-acting in- 
verted triple expansion engines driving twin-screws, the cylinders 
being l5in., 234in., and 384in, in diameter, with 2ft. 6in. stroke, 
working at 160 1b. pressure, and supplied with steam by two steel 
boilers. The Cambria will be fully equipped as a first-class tug, 
and fitted with steam winch and windlass driven by steam power, 
steam steering gear, &c. This is the twelfth vessel Messrs. Laird 
have built for the London and North-Western Railway Company, 
and the second steamer of the same name, the first Cambria being 
a paddle-wheel steamer, 190ft. long and 28ft. beam, with engines 
of 350-horse power, and a speed of nearly 15 knots, built in 184s 
for the improved service between Holyhead and Kingstown 
organised in continuation of the railway system just then com- 
pleted from Chester to Holyhead. ¢ 

The ss, Wm. C. Mitchell, recently launched by Messrs. Wm. 
Doxford and Sons, Sunderland, for the Steam Navigation Company 
of Ireland, Limited, of Belfast, went on her trial trip on the 28th ult. 
There was a very heavy sea running, and, we are informed, she 
proved herself to bea thoroughly good sea boat; after which, 
compasses were adjusted, and she proceeded direct to Antwerp. 
She is a duplicate of the s.s, Tangier, recently built for the Angier 
(1887) Line, of London, : 

On Saturday, March 2nd, Messrs. Edward Withy and Co. 
launched from their yard at Hartlepool a large steel screw steamer, 
the Wastwater, built for Mr. James Huddart, of Melbourne. She 
is a large vessel, measuring over 330ft. in length, constructed 
throughout of Siemens-Martin steel, and built to the highest class 
at Lloyd’s. She hasa long raised quarter-deck, short p, long 
bridge house, and topgallant forecastle. The holds are fitted with 
iron grain divisions and iron cargo battens; all decks, deck erec- 
tions, skylights, bulwarks, bulkheads, &c., are constructed of steel 
and iron. Inthe main and after holds the vessel is built on the 
web frame system, which gives great strength and dispenses with 
all hold beams, thereby enabling the ship to carry cargoes of the 
bulkiest description. e cellular bottom is fitted all fore and aft 
for water ballast—Withy and Sivewright’s patent. The greater 
portion of the plates are in 24ft. lengths, making the structure of 
the ship very strong. Four steam winches, three donkey boilers, 
patent steam steering gear amidships, screw gear aft, direct steam 
patent windlass under forecastle, patent stockless anchors, hauling 
up into hawse pipes, and all other modern appliances, are fitted for 
the handy waking of the vessel. The saloon and cabin providing 
accommodation for the passengers, Me. rs &c., is well finished in 
polished hardwood, with painted panels done in oils by the deco- 
rative staff of ladies employed by the firm. The steamer will be 
rigged as a two-masted fore-and-aft schooner, with steel pole 
masts, derricks, steam coal whips, and all other appliances for the 
expeditious handling of cargo. The engines have been constructed 
by Messrs. T. Richardson and Sons, Hartlepool, and are of the 
triple-expansion type, with two large double-ended boilers built for 
a working pressure of 1601b. per square inch, — ; 

On lh mae March 4th, Messrs. Edward Finch and Co., Chep- 
stow, launched a screw tug and fire-float, built for the Bary 
Dock and Railway Company. She will be fitted with fire-engine 
capable of throwing two 2in. jets of water 200ft. high. 








THE JUNIOR ENGINEERING SocrETy.—On Friday last a paper on 
“‘The Steering Apparatus of Modern Warships,” was read by Mr. 
S. H. Wells, wh Se., Stud. Inst. C.E., Chairman of the Society. 
The author first considered the action of the streams of water 
around a ship’s stern due to the ship’s motion, or caused by its pro- 
pelling agent, and their steering effects upon rudders, special 
notice being given to the screw race, with single or twin screws, and 
the desirability of arranging the rudder to take full advantage of 
the energy of these race streams. Mention was made of the vary- 
ing pressure due to the water from top or bottom blades, and of 
the difficulties met with in sudden reversal of the screw, and con- 
sequent change of direction of pressure on the rudder. Different 
forms of sim i, balanced, and divided rudders were then described, 
including Thomeyercit's double rudders, Thomson’s sternway 
manceuverer, White’sturnabout system, and the Kunstadter steering 
screw; the results of steering trials of boats fitted with these 
arrangements being given. Attention was next directed to the 
size, area, and pressure upon rudders, rules and formule for the 
determination of which were quoted. The investigations of Ray- 
leigh, Froude, and others on these points were referred to, and 
from them it was shown how the theoretical power of the steering 
gear could be determined. It was also pointed out that since the 
pressure on the rudder varied approximately directly as the square 
of the speed, it was manifestly of little use comparing the time- 
element in steering trials of different ships unless they had been 
carried out at an uniform speed. In this connection some interest- 
ing features of the motion of bodies through a fluid were cited and 
considered in reference to the passage of ships through water. 
The author then described the different forms of hand-steering 
gear ; combined hand and steam-steering gear; and steering gear 
as made and fitted by Messrs. Forresters, Davis, and Co., Napier 
and Co., and Muir and Caldwell, especially in their application to 
ships and boats of war. The central controlling valve and differential 
screw was fully explained, and results given of the steering 
trials of various vessels, together with instances of the increased 
handiness and efficiency gained by steam gear. 
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NEW OOMPANIES. 


Tue following companies have just been regis- 
tered :— 
Cambridge Chemical Company, Limited. 


This company was registered on the 25th ult., 
with a capital at £10,000, in £1 shares, to acquire 
the business carried on by J. West Knights and 
W. Dennison Gull, at Shelford, Cambridge, under 
style of the Shelford Chemical Company, as 
manufacturers of disinfecting or antiseptic 
powders and fluids. The subscribers are ;— 
brid nty analyst 4 
*J, W. Knights, Cam e, cou , 
3B. did Oatabridge, Stet... CY 
w. K. Bird, jun., Cambridge, vinegar maker | 
J. Muggleton, Cambridge, salesman .. .. . 1 
H. F. ‘Bird, Cambridge, vinegar maker.. .. .. 1 
*F, W. Bird, Cambridge, mustard manufacturer 1 
G. A. Matthew, Cambridge, solicitor .. .. .. 1 

The subscribers denoted by an asterisk are the 
first directors. No member of the company will 
be allowed to transfer his shares to any one not a 
member of the company without the sanction of 
the directors. 


__ 


Great Marlow Water Company, Limited. 
This company was registered on the 25th ult., 
with a capital of £16,000, in £10 shares, oe 
the town and neighbourhood of Great Marlow 





with water, gas, and electricity, The subscribers 
are:— 

Shares. 
Edwin Clark, C.E., Great Marlow .. .. .. .. 5 
A. Laurence, Great Marlow, wine merchant 5 
T. H. Wright, Great Marlow, paper merchant 5 
C. Miller, Marlow, chemist. . oe ae 5 
R. N. Smith, Marlow, agent .. 5 
Y. J. Lovell, Marlow, builder .. 5 


Lieutenant-General G. Wentworth Alexander, 
C.B., Marlow ie ae 


Registered without special articles, 





Railway Automatic Electric Light Syndicate, 
imited. 

This syndicate was registered on the 26th ult., 
with a capital of £10,000, in £25 shares, to pro- 
duce and supply electric light, and for such pur- 

ses to adopt an agreement of the 14th ult. 
ar D. i. Davies and John Tourtel, of the 
first part; James Earnest Spagnoletti and Joseph 
Crookes, of the second; and W. H. England, of 
the third part, The subscribers are :— 


Shares. 
*W. H. England, Leeds, ironmaster .. .. 4 
*W. Crookes, 7, Kensington Park-gardens .. 4 
*G. J. Banks, Leeds, barrister .. .. .. .. «. 4 
Cc. emai The Poplars, Aberdeen-place, 
F. H. Barr, Leeds, solicitor .. .. 4 
J. B. Brooks, Leeds, solicitor: Aes 4 
H. 8. Harman, Leeds, solicitor.. .. .. .. 4 


The number of directors is not to be less than 
three, nor more than seven; qualification, £100 
in shares. The first are the subscribers denoted 
by an asterisk, 





Carbonite Syndicate, Limited. 


This syndicate was registered on the 28th ult., 
with a capital of £20,000, in £50 shares, to acquire 
the British patent rights relative to the explosives 
"Carbonite” and ‘ Graphite,” granted to C, 
Emil Bichel, of Berlin, No. 15,228, of 1885, and 
14,623, of 1886, The subscribers are :— 


Shares. 
L. Burchard, 35, Eastcheap, merchant .. “6 1 
.R. , 85, Kastcheap, merchant... .. .. 1 
W. Tudor Johns, 9, Fenchurch-avenue, secretary 
MORGUE | 6k) be: da ae 66 ee ve 1 
F, Last, 49, Queen Victoria-street, solicitor .. 1 
R. Monteglas, Turf Club, Piccadilly .. .. .. 1 
R. 8. Corbett, 9, Fenchurch-avenue, merchant .. 1 
C. 8. Lott, 9, Fenchurch-avenue, clerk .. .. 


The number of directors is not to be less than 
two, nor more than seven; the subscribers are to 
appoint the first; remuneration, £2 2s, each for 
every board meeting attended. 





Clamond Lighting Agency Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £1000, in £1 shares, to purchase 
the interest of Richard Oakley, under an agree- 
ment with the Cl d Incand t Gas Light- 
ing Company, Limited, for the agency and sale 
of the Clamond light. The subscribers are:— 

Shares. 
R. B. F. Passmore, 59, Flaxman-road, 8.E., 

TE is a ke cath eaee ash 1 
W. Holmes, 166, High Holborn, accountant. 1 
T. Marson, 63, Dante-road, 8.E., hardware agent 1 

1 
1 
1 





C. W. Brown, Friern Park, North Finchley, clerk 
‘on 8, Grenville-road, Hornsey Rise, secre- 
W. H. Johnson, 60, Shanoeer ee, journalist 
H. Bond, 68, St. Mary's Hill, Hornsey, clerk 
The number of directors is not to be less than 


two, nor more than five; the subscribers are to 
appoint the first. 


Nottingham Electric Light and Power Company, 
Limited. 

‘This company was registered on the 27th ult., 
with a capital of £100,000, in £10 shares, 100 being 
founders’ shares, to carry on at Nottingham the 
business of an electric light and power company. 
The subscribers are :— 

Founders’ Ord. 


shares, shares, 
L. Lindley, Redcliffe, Nottingham, 
ht... Areas 
R. Birkin, The Park, Nottingham .. 
G. Blackburn, Sherwood Rise, Notting- 
ham, machinist .. .. .. ,. «- 
J. Wright, Nottingham, lace dresser .. 
J.T. McCraith, Park Valley, Notting- 
ham, commission agent .. .. .. 
+ ©. Cox, Burford, Nottingham, 
PRM 60 se0 0 sa: 10shs 5 4..0% 
W. Lambert, Lenton, Nottingham, lace 
I eis iien? tes hated ncn ac o 
R. Halford, Nottingham, estate agent -. 20 
E. Goldschmidt, Nottingham, merchant os 
J. W. McCraith, Nottingham, solicitor o. 20 
The number of directors is not to be less than 
three, nor more than nine; the subscribers are 
to appoint the first; qualification, 25 shares, or 
£256 stock ; remuneration, £400 per annum, and 
10 per cent. of the annual net profits after pro- 
viding for 7 per cent. dividend, to be divided as 
they may determine, 


-- 20 
e- 20 
«- 20 
«» 20 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 


*,* When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


25th February, 1889. 
3302. Improvep Cuairs, J. Harrington and J. Hopper, 
London. 


8808. Hop-scorcn, J. F. Openshaw and W. A. Wilkin- 
son, Newcastle-on-Tyne. 

3304. Fasteninos for Lame Suapes, P. H. Jauncey, 
Birmingham. 

3805. DeLiverinc Goops in Return for Corn, H. F. 
Studds, London. 

8306, PoLARIMETERS and SACCHARIMETERS, 8, P. Thomp- 
son, London. 

3307. Puriryine &c., Dirty Crores, W. Cole, [ifra- 


combe. 

3308, MEasuRING FLuIDs, &c., H. Mitchell and G. Sait, 
Brighton. 

$309. PHorocrapHic Cameras, W. J. Smith, Bir- 


a. 

3310. Wrxpow Frames or Sasues, J. Young, South 
Shields. 

$311. Apparatus for ConpEnsina, &c., D. C. Mackenzie, 


mdon. 

3312, Dyeine Corron or VEGETABLE Fire, T. Holliday, 
London. 

3313, — Corros Biack with Aniuinz, T. Holliday, 

mdon, 

8314. Vent Pros and Vatves, H. F. Woodgate, 
London. 

$315. Securtnc Grass in Sasues for Roors or Sky- 
Licuts, J. Birkby, London, 

8316. PLacina Saucers in Ovens, J. Gimson and C, 
Challinor, Stoke-upon-Trent. 


8317. Gas Furnaces, W. Simms and E. Houghton, 
Manchester. 
3318. Hanpves for Cuests, Trunks, &c., E. Bagnall, 
Wolverhampton. 
3319. Supports for CarriacEs or like Venicues, G. P. 
, Manchester. 
8320. Swincino Apparatus for Corts, &., G. P. Lee, 
anchester. 


3321. Frames for Spinnina Corton, J. Dickinson, 
Manchester. 
3322, Strone Room Grit, G. Jackson, West Cowes. 
8323. Watcues, W. Gardner, Rochdale. 
3324. OperaTING Carsons of Arc Lamps, F.T. Schmidt, 
Bradford. 
8325. Heatinc Feep-waTer for Boiters, W. C. Lock- 
wood, Sheffield. 
3326. Improved TestinG Macuixe, R. H. Smith, Bir- 
mingham, 
3327, SiaNaLtinac by Evecrriciry W. Ballard, 
Worcester. 
3328. CLosinc Oprgnincs at Bottoms of Doors, W. J. 
Budd, I. Holmes, and J. Crabtree, Keighley. 
8329. SEPARATOR Box or Casz, 8. B. Cochrane and C. 
W. Smallbone, London. 
8330. ELectric INcANDESCENT LicHtT, J. Hartness, 
Newcastle-upon-Tyne. 
8331. Exoines and Motors, M. J. Adams, Yorkshire. 
3332, VenTiLatina Rooms, Carriaces, &o., A. Shaw 
and J. Parkinson, Keighley. 
3333, TRIPHENYLMETHAN Co.ours, T. R. Shillito.—(J/. 
R. Greigy and Co., Switzerland.) 
3334. Carpino Macaing, G. Ebenauer, London. 
8885. Rinc-sprnninc Macuines, G. Ebenauer, London. 
3336. Preventina Couuision of Suips, W. E. Heath, 
London. 
3337. Brow Lamps for Soiperinc, C. W. Knight, 
Hampshire. 
33388. Manuracture of Satt, A. Collingridge.—(V. 
Cornet and A. Jones, France.) 
3339. Heatinc APARTMENTS, &c., J. 
London. 
3340. Lamp Rer.ectors, G. L. L. Eldon, London. 
8841. Hexxs for Boots and Sxogs, H. Kohn, London. 
8842, Nai.inc Boots and Sxogs, T. Brining, London. 
8343. Beartxos for TRAVELLING CuHarns, T. Deer, 
Liverpool. 
3844. Star Puzzix, F. Moore, London. 
$345. E.ectric Licut Conpuctors, J. Clegg, London. 
8346. Brusu Hanp te, A. E. Fritche, London. 
3347. PerroraTED Books, H. W. aunt, Oxford. 
8348, Boat Prope.ier, R. J. H. Eccles, London. 
3349. Strppinc Frame, J. Green, London. 
8350. Measurineo Evectriciry, Sir C. 8. Forbes, Bart., 
London. 
8351. Mixina, &c., MATERIALS, J. C. Mewburn.—(Z. H. 
Nacke, Geemany.) 
3352, Coverine Piates, A. Wilke, London. 
3353. Stampinc Metat, E. Tietze, London. 
3354. Bricks, A. C. Ponton, B. L. Mosely, and C. 
Chambers, London. 
3355. Wat Tites, W. Hubbard, B. L. Mosely, and J. 
8. Fairfax, London. 
8356. Cuirpinc ORANGE Pee, T. Wood, London. 
3357. ArtiriciaL Stone, H. H. Leigh.—(Z. H. Clausen, 
nw tig 
$358. Toy, W. Fisher, London. 
3359. Securine Corks to Bort es, C. Tassell, London. 
8360. AERIAL Macuinegs, J. Craig, London. 
3361. Roratory Motors, E. O. Tompkins, London. 
3362, SnHavines for VineGAR GENERATORS, R. 
Herder, London. 
3368. INCANDESCENT ELectric Lamps, J. W. Edmund- 
son, London. 
8364. Carpet and Drawina Pins, G. C. Alver, London, 
8365. Layina Exvectricat Conpuctors, L. Kamm, 
London. 
8366. Gas Lamps, F. H. Wenham, London. 
3367. TRaNsposinc Music for Pianos, A. D. Furse, 
London. 
8368. VeLociPepEs, J. Keen, London. 
8369. ga Getatine Dry Pvartes, M. Kattentidt, 
ndon. 
8870. ApvusTABLE Wrencues, A. Lehmann, Chiswick. 
8871. Uritisine the Jamus and Lintet of FirePLaces 
for Cooxrine, H. M. Ashley, London. 
8372. Fastenine for Matt Bacs, J. Hecq, London. 
8373. GaLvanic Apparatus, A. D. Munro, London. 
8374. ARTIFICIAL Ear-prvum, A. D. Munro, London. 
8375. Coppers, J. Skinner, London. 
3376. Creanino, &c., Criuincs, J. Becker and W. 
ioe, London. 
3877. InTERCEPTING Horse Droprines, &c., J. Slow, 


A. Groom, 


mdon,. 

8378. Formina DistnTEGRATED MATERIAL into Com- 
pact Bopigs, C, Gtittler, London. 

3379. Facititatine Locomotion in Fiurps, C, Carroll, 
London. 

3380. SHeaves for Puttey Brocks, H. P. Terry and 
G. W. Blair, London. 

8381. Rotary Hecroorapuic Macuines, A. M. Clark. 
—(H. H. Harrison, United States.) 

8382, Fire-Escares, C. J. Reynolds, London. 

8383. Reservoir Pen, C. J. C. W. Hyne, London. 

3384, Pivorrep Lever Hook, N. H. Baker, London. 

8385. Two-wHEELED VEHICLES, R. Smart, 8. Moore, 
and R, Saunders, Reading. 

3886, ConTROLLING FrEp of O11 Lamrs, J. H. Webb, 


ndon. 

8387. UnLoapine Coat, W. L. Wise.—(J. Herrmann, 
Sarony. 

8388. GLoves, F, Cary, London. 


26th February, 1889. 
— Matt Bags, &c., T. C. Chappell and E. D, Moore, 
Ww. 


3890. ERMETIC Movutupieces for Mai. Bags, T. C. 


Chappell and E. D. Moore, Glasgow. 


a HARGING Gas PRODUCERS, &., G. R. Hislop, 
Ww. 

3392. Humipiryine Yarns in Cop Form, J. T. Pearson, 
London, 





8393. LETTER-FILE and Binper, J. 8. and J. W. Chen- 
hall, Bristol. 

8394, CHRONOMETRIC Hanp Stamps, W. B. Martindale, 
London. 

8395. BarreL OroaNns with Nove Sueers, J. F. 
Pietschmapn, London. 

3396. ELecrric CHeckina for Beer Enaines, F. E. 
Macmahon, London. 

3397. Hooxs for Wearine APPAREL, &c., F. Madgin, 
Newcastle-on-Tyne. 

8398, INSTANTANEOUS PHoToGRaPHIC Suutrens, J. H. 
Taylor, Cambridge. 

8399. Currina of Wert Pite Fasrics, O. Drey, Man- 
chester, 

3400. Eao Beater, H. Arnz, Manchester. 

3401. CuRRENT RecuLators for DyNAMO-ELECTRIC 
Macuings, E. A. Sperry, London. 

3102. Mererina Evectric Eneroy, W. H. Scott and 
L. Paris and Scott, Norwich. 

3403. SuurrLe Guarps, U. Greenwood, Halifax. 

3404, GLopes for Gas Licuts, A. Larder, Manchester. 

8405. Lirrs, H. G. Warren, Plumstead. 

3406. Puncnina and SHearinc Macuine, N. Bird, 
Workington. 

3407. OsTAINMENT of CHLORINE, A. Campbell and W. 
Boyd, Glasgow. 

8408. ANNULAR Burners for Lamps, J. Bastable, Bir- 
mingham, 

3409. Toy for Cu1LpReEN, J. Pearson, Manchester. 

8410. Hancers for VENETIAN Buinps, J. G. Wilson, 
London. 

3411. Drawine Pens, &c., G. M. Asher, London. 

8412, Fire Extincuisuers, J. M. Miller, London. 

3413, Canrripse Eyecrors, R. Jones and W. Tayler, 
liverpool. 

8414, GUILLOTINE CuTTING Macuines, J. 8. Howden, 
Liverpool. 

8415. Sauce Catcuer, F. Bull and C. Jordan, London. 

3416. Carpinc Corton, J. Moorhouse, London. 

= Re-cappinc CartTripoes, F. J. Cocks, Birming- 
nam, 

8418. DistriBpUTING VaLves for Motors, J. J. Rose, 
London. 

3419. CourLinc Raitroap Cars, T. C. Chappell, 
London, 

$420. RecuLaTion in Dynamo Macurnes, J. Sayers, 
London. 

8421. Motor for BLow1no Oraans, A. Hill, London. 

8422, Mountinc Front Beams to Loos, T. Myers and 
J. Layland, Bradford. 

3423. Roap Maps, G. R. Brayshay, Bradford. 

3424. Dynamo-ELEcTRIC Macuines, J. Swinburne, 
Chelmsford. 

8425. Trousers’ Epce Prorecror, J. W. ©. Styles, 


mdon. 
3426. Automatic Nurse, J. Whalley and J. Stratton, 
Woolwic 


8427. Disnes, F. A. Oetzmann, London. 

3428, Brake Apparatus for Fire Escapes, W. Cooper, 
London. 

8429. New Game, W. Cunnington, London. 

8430. OveRFLows of Barus, Messrs. Burn and Baillie, 
London. 

BREECH-LOADING Fire-arMs, T. Southgate, 
London. 

3482. Door Fasteners, O. Brindley, London, 

8433. ConTROLLING Points on Rattways, P. Prince, 
Derby. 

8434, ADVERTISING, F. J. Palfrey, London. 

3435. SuspenpeERs, T. Kendrick, Birmingham. 

8436. Steam Traps, E. E. Gold, London. 

8437. Scuoo. Desks, J. Symonds, London. 

8438, WeicHinc Macuines, J. Davies, London. 

3439. Protectors for Boots, G. H. Jones, London. 

. Taps for Botriixc Wines, L. P. Mouraille, 
Woodford. 

3441. CoLourinc Matters, C. Dreyfus, London. 

3442. Decortication of Wueat, H. J. Sanderson and 
A. H. Reed, London. 

3443. CARTRIDGE-LOADING Macuines, G. M. Peters, 


3444, CARTRIDGE-LOADING Mecuanism, G. M. Peters, 


mdon. 

3445. Wire Betts and Hoss, J. E. Emerson and T. 
Midgley, London. 

3446. Ruppers, A. Bray, London. 

3447. Gas and O11 Burners, F. E. W. Bowen, London. 

8448. DecoraTinc Gass Pane s, &c., R. E. Rendall, 
London. 

8449. Lirrinc Apparatus, I. A. Derwent, London. 

8450. Sanitary Bett Suspenpers, J. J. Robinson, 
London. 

8451. Driving MEcHANISM of VeELocIPEDES, J. H. 
Kutschke, London. 

$452. Sprincinc GLoveE-sticks, J. Horton, London. 

3453, Fenpers, W. Timmins, London. 

3454, VELociPEDES, E. Edwards, London. 

8455, Pitre Fasrics, 8. C. Lister and J. Reixach, 


mdon. 
8456. ELectric Circuit Couriers, 8. C. C. Currie, 


8457. VeLociPepes, A. Jelley, London. 

3458. Vapour Burner, H. H. Lake.—(J. A. Cowles, 
United States.) 

8459. StarTinc TRamwWay-caRs, J. H. Palmer, London. 

3460. Measurina Liquips, W. Willis and J. Smith, 

ndon. 

3461. ELecrric Recucators, F. Maguaire, London. 

3462. Pastry, S. A. Richardson, Kent. 

3463. Toy Guns, O. Hanks, London. 

3464. Knire and Pistot CompineD, E. Edwards.—(J. 
Duvert, France.) 

8465. Repropucine Pictures, &c., H. J. le Boulch, 
London. 

8466. WATER-CLOSETS, M. Goldschmidt and A. Michaelis, 


London. 
8467. Paps for Sappixs, F, Strobehn and P. Janns, 
London. 
8468. DisTILLaTIon, B. Hoff, London. 
8469. Pumps, L. C. Huson and The Huson Motor Com- 
pany, London. 
3470. Destroyinc Insects, A. M. Clark.—(Z. Bean, 
United States.) 
3471. PorTaBLe Raitways, A. Koppel, London. 
8472. —— for Heated Air, &c., J. Lewis, 
ndon. 
8473. Pipe CLEANER, A. Lehmann, Chiswick. 
8474. Suipinc Brape for Scissors, O. M. Jerrard, 
London. 
27th February, 1889. 


8475. Expansion Gear, H. Kithne.—(IV. R. Proell, 
Germany.) 

3476. ADJUSTABLE SADDLE for Bicycies, J. Forster, 
Birmingham. 

8477. Saucepans, F. Payne, Birmingham. 

8478. INcREASING the CrrcuLaTION of WATER, J. H. 
Heck, Newport, Mon. 

3479. ScRUBBING and CLEANING Fioors, 8. H. Hodges, 
London. 

8480. Dospres of Looms for Weavinc, A. Sowden, 
Halifax. 

8481. Drawina-orr, &c., 
Manchester. 

8482, PenciL-HOLDER, D. Appleton, Manchester. 

8483. Utriisina the Waste of Coat, A. C. Jeffery, 


xton. 

8484, Grates, W. Stephenson, Aberdeen. 

8485. Sprincs for Seats, H. Loukes.—(W. F. Rippon, 
United States.) 

3486. TREATMENT of MeTALLic CHLoripEs, J. E. Ben- 
nett, Manchester. 

8487. ActTuaTine, LicnTrnc, &c., VEHICLES, R. C. 
Sayer, Bristol. 

8488, JacquaRD Macuines, J. and T. Wilkinson, 


Liquips, 8. Bramwell, 


3489. Compounp PorTABLE Encines, F. J. Burrell, 
Thetford. 

3490. SELF -conpucTING Tank Evang, W. P. 8. 
Edwards, Southsea. 

3491. Curppine SHEEP and CaTTLE Foop, J. Mitchell, 
Glasgow. 

3492, Automatic Rewer Sprinos, &c., O. Phalp, 
Cardiff. 





3493. STRAIGHT-BAR KnitTING Macuines, J. A. Barfoot, 
icester. 

3494. HorsesHoes, W. Ross, Bristol. 

8495. Sautrtes for Weavine, J. and J. Haddock, 
Manchester. 

3496. Savery Lamps, E. Kaye, Leeds. 

3497. ComBinine Piates of Iron, &c., E. T. Phipson, 
Worcestershire. 

3498. Briquettes, W. R. Hutton, Partick. 

3499. ELecrricaL TeLecrapPHs for Suips, A. Mechan, 


‘OW. 

8500. FasTeNERS for GLoves, Cravats, &c., C. Edkins, 
Birmingham. 

3501. ORNAMENTING TeA-pots, F, Hoskins and C. Har- 
vey, Birmingham. 

3502. Iron, A. G. Greenway, B. F. Babcock, and B, 
Radcliffe, Liverpool. 

8503. W1RE-DRAWING Macuines, H. Smith, London. 

3504. WaTER-CLOSETS, J. Dean, London. 

8505. MEDICINAL Bott.es, &c , J. Schofield, Rochdale. 

3506. CLosine Pots, &c., A. 8. Crowley, Manchester. 

3507. ScREw-DowN VaLves and Taps, R. Bradley, 
Manchester. 

8508. STrRarmninc Parer Purp, &., H. J. 
Watford. 

3509. SpeED and Pressure InpicaTors, T. Thorp, 
Lancashire. 

8510. Crncutark Kyitrinc Macurnzs, J. A. Barefoot, 
Leicester. 

8511. Prorectinc Carsoys in Hampers, H. Finch, 
Stockport. 

3512. WHeets for Raitway VEHICLEs, W. Stroudley 
and 8. Carlton, London. 

8513. Door Furniture, W. H. and H. C. Hoskin, 
Blackburn. 

$514. Fretp-service Tent, A. Wardroper and F. C. 
Goldby, London. 

$515. PLaninc Macuines, J. H. Adams, London. 

3516. Removine SasHes for CLEANING, &c., A. Ferrett, 
Bournemouth. 

3517. Srraicut Bar Kwnitrinc Frames, J. A. Barfoot, 
London. 

8518, PERAMBULATORS, W. Wilson, London. 

3519. SappLE Stizrvups, W. P. Thompson.—(G. Leoni, 
Italy. 

3520. il J. Bonicard and E, J.J. B. Benoit, 
Live 1. 

3521. GrinpINnG Carp Fats, W. Tetley, London. 

3522. CatcHine Figs, W. Henley, London. 

3523. Buttons, M. H. McGowan, London. 

3524. Furnace Fire Bar, T. and W. Bradley, London. 

3525. Gas Enoines, C. W. Pinkney, London. 

3526. Sucar, A. G. Salamon, London. 

3527. CLeanino Boots, T. O. Jones, London. 

3528. Textite Fasrics, W. A. Barlow.—(C. Maurice, 
France. 

3529. Inputines, B. Willcox.(The Farbenfabriken 
cormals Friedrick Bayer and Co., Germany.) 
30. MepicaL Compounps for BLoop Diseases, I. 
Brown, London. 

8581. Cigarettes, R. D. Fyers, London. 

3532. Timinc PHotocRaPHic Exposures, T. Young, 
London. 

3533. Exrractinc Copper from Ores, C. D. Abel.— 
(Siemens and Halske, Germany.) 

3584. DeLiveRiInG Liquips, G. C. Fraser, A. E. Taver- 
nier, and E. Casper, London. 

8535. Books, W. Clegg, London. 

3536. Diacinc Poratogs, J. A. Lewis, London. 

3587. OpricaL De.usions, J. E. Taylor, London. 

3538. Szwinc Macnines, &c., R. Haddan.—(F. Enyel, 
Germany.) 

3539. Comrass, R. E. 8. Cooper, London. 

3540. Erectric Dancer ALarms for Raitways, J. H. 
Hunter, London. 

3541. Camera, H. Herbert, Wimbledon. 

3542. CHanoine Back for PHoto-caMERas, H. Herbert, 
Wimbledon. 


Rogers, 


28th February, 1889. 

3548. Reservorrs for Luspricators, Lamps, &c., H. 
Bamford, London. 

3544. Looms for WEavinc, J. Cowburn and C. Peck, 
Manchester. 

8545. PREVENTING Horses Suirpinc, T. Weldon, 
London. 

= “‘CurrerR Bars” or Facine Tooxs, A. Anderson, 

asgow. 

3547. REGENERATIVE Gas Furnaces, J. Bromilow, 
Gateshead-on-Tyne. 

3548. ILLusory Smoxkinc Ficure, W. H. Swingler, 
Birmingham. 

3549. Extension Fioor Lamps, E. Soutter, Birming- 


3550. Ho.tpers for IncaNDESCENT ELectric Lamps, W. 
Rowbotham, Salford. 

8551. ComBineD Cicark and Matcr STanp, J. A. Brad- 
burn, Manchester. 

$552. Piairep Packine for GLanps and Jornts, L. G. 
Cresswell, Manchester. 

3553. VENTILATING WATERPROOF GARMENTS, J. Samp- 
son, Manchester. 

3554. Rerarpinc Apparatus for Vesseits, J. E. 
Surridge, Bristol. 

3555. Tospacco Pires, A. W. Kershaw, Lancaster. 

3556. ReGuLATING E.ectric CurkENTS, O. Firth and 
E. W. Crabtree, Bradford. 

8557. VaLve GeaR of Pumpine Enotes, J. E. Rogers, 
Tipton. 

3558. MetHop of OsTaininc ALUMINIUM, H. Kenyon, 
Liverpool. 

8559. Fasteninc Srups, Sorirarres, &c., J. Rowlatt, 
Leicester. 

3560. Lupricator, E. Chappell, Manchester. 

8561. SHEDDING Moz1on of Looms, E. Hollingworth, 
Huddersfield. 

3562. Fisuinc Nets, J. D. Barbour and W. Ireland, 


gow. 

3563. WaTerR-cLosets, H. Lord, London. 

8564. Warpine, J. Garstang and J. Bancroft, London. 

3565. Dampinc Warps in Looms, J. Savage and J. 
Chaloner, Halifax. 

= Macarvery for Printine FLoorciortss, J. Wright, 

ow. 

3567. ENGINE Packrnos, J. Moseley and B. Blundstone, 
Manchester. 

3568. Ovens for Bakinc Breap by Sreay, C. Joyce, 
London. 

3569. ELECTRICAL MEASURING INSTRUMENTS, J. J. Bow- 
man and V. G. Lironi, Leytonstone. 

8570. Bowers, J. C. R. Okes, London. 

8571. Consuminc SmoKE in Furnaces, J. Kippax, 
London. 

8572. CLorHes-HoRSES, T. T, Mercer and T. Woolfall, 
London. 

8573. Measurina Tare Cases, J. and T. Bedington 
and J. Smallwood, Birmingham. 

8574. Mautina, M. P. Hatschek, London, 

3575. PERMANENT Way of Rartways, G. Robins, 
London. 

3576. PNeumatic Roap VEHICLE, H. Barthel and J. 
Schlichting, London. 

8577. CompouND or ARTICLE of Foop, P. G. Oster, 
London. 

8578. InK-sTanps, L. Hatschek.—( Messrs. Siemang and 
Haselberger, Vienna.) 

3579. PERAMBULATOR Rockers, R. Markham, London. 

8580. BELL or Gone, F. H. Berry, London. 

3581. Grinpine Rois, J. H. R. Ritson and W. Jenkins, 
London. 

3582. ENTRENCHING Toots, H. F. Woodgate, London. 

$583, Steam GeneRaTORS, R. Marshall, London. 

3584. Cast SHor HEELs, H. Mittler, London. 

3585. AuToMATIO SALE of ARticLEs, E. Thomson, 
London. : 

8586. ReGuLaTING Gas, H. Collet and M. Merichenski, 
London. 

8587. PropeLttinc VeuicLtes, W. L. Wise.—(J. .V. 
Moorsel, Beigivm.) 

8588. ButreR WoRKERS, J. Llewellin, London. 

8589. Music Hotper, C. Lovendale, London. 

8590. REPEATING Frre-aRMs, A. F. von Odkclek, 


London. 
$591. Sores and Hee s, A. A. Blandy, London. 
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3592. Sarety Stireup, E. C. Sollors, London. 
3593. Improvinc the Fincers, &c, P. G. Bucquet, 
London. 
8594. for Cigarette Papers, L. A. Quentin, 
n 


London. 

= Fastensrs, C. J. Reeve and J. Hands, 

on. 

8596. Brakes for Venicies, A. von der Heyden and 
A. Paul, London. 

3597. Kiitixe, H. Trotman, London. 

3598. Tites for Matt KILN Fioors, C. E. Mumford, 
London. 

3599. CarTripers, R. C. Romanel, London. 

3600, Scavencer Carts, A. H. and J. E Hayes, 
London. 

3601. ExtTractixe Cowxs for Caimneys, J Butter, 
London. 

3602. Automatic Sash Fastener, E. C. Cattley, 

ndon. 


3603. Proputsion of Sreamsuips, F. W. Hayward and | 


F. Mills, London. 

3604. Garrers with Expanpinc Tops, C. Goddard, 
London. 

3605. Soizs, &c., of Boots, H. Kunz and H. Fuhrberg, 
London. 

3606. TRANSVERSELY CoRRUGATED TuBEs, 8. Z. de 
Ferranti, London. 

3607. AeRaTeD Breap, J. Childs, London. 

3608. ComBrnep CaLirers and Compassgs, W. Glitsch, 
London. 

3609. Roap Locomorives, E. Edwards.—(U. Chauveau 
and H. Deniau, France.) 

3610. FLancep Lockinc Sueatus, A. B. Ibbotson, 
London. 


lst March, 1889. 
3611. ““Fiurp” Grecory’s Powper, J. H. Weight, 
London. 
3612. Trousers Stretcuers, L. Williams, London. 
3613. CompounD Enornes, A. B. Drautz, London. 
3614. Heatine for Temperine, R. Kidd, Woolwich. 


3615. Strap Prorecrors for Boxes, W. de C. Prideaux, | 


Bristol. 
3616. Grass and 
mdon. 
3617. MecHaNnicaL MatcH-Boxes, A. J. Lester, Bir- 
mingham. 
3618. Macuine Bettinc Composition, A. Huxley, Bir- 
mingham. 
3619. TurNinc over Music Paces, W. L. Binstead, 
mdon. 
3620. Stortinc, &c., Macuinery, Z. Coltman, Lough- 
borough. 
3621. Hosiery Spricer, E. J. A. Babbage, Plymouth. 
3622. ~<a Cuarn ApsustmMENTs, R. Green, Smeth- 
wick. 


Excavators, S. M. Cockburn, 


3623. Rartway SicNauine, A. Appleby, Birmingham. | 


3624. Fasteninc the Heaps of Hammers, &c , J. Staf- 
ford, Coventry. 


3625.  eoeed Way of Rattways, H. Bell, Liver- 


pool. 
3626. Exporsinc Stamps, H. C. Gover, London. 
3627. DousLe CLoset, W. Coates, Durham. 


3628. Dve-sturrs, A. Bang.—(Messrs. Dahl and Co., 


Prussia.) 
3629. ELectric Meters, R. Snowdon, Manchester. 
3630. TREATMENT of Tix, T. A. Bayliss, Birming] 
eo os Brusues, 8. H. and B. Rhodes, Hudders- 
eld. 


3632. Spoors for Hotpinc Textite Yarns, L. Bridge, | 


Accrington. 


3633. WHEEL-LocKkING Mecuanism, W. F. Bottomley, 


Keighley. 

3634. FasTenrnc Tires on WHEELS, J. and G. N. 
Howes, Cambridge. 

3635. Compounp Steam Enoines, R. M. Harison.— 
(F. A. Gardner and Co., United States.) 

3636. Steam Boirers, R. M. Harison.—(F. A. Gardner 
and Co., United States.) 

3637. Wasninc, &, Woot, J. Ballantyne and G. 
Lamb, Glasgow. 

3638. Feep Apparatus for Steam Borers, J. Barr, 
Glasgow. 

3639. Dyxinc Yarns, H. W. Brown, Glasgow. 

3640. Governors and VaLve Gear, R. M. Harison.— 
(F. A. Gardner and Co., United States.) 


3641. CLEaNsING Liven, E. T. Hughes. -(W. Vaile, 


New Zealand.) 


3642. BisuLPHo Acips of Beta Napurot, T. Holliday 


and E. M. Mundvillier, London. 

3643. Hat VentiLators, 8. Carew, London. 

3644. DistrisuTine Arr to Liquips, J. J. Meldrum, 
Liverpool. 

3645. ResTaurants, F. Ulffers, Liverpool. 

3646. TaBLe Gonos, H. H. Hosack, Lancashire. 


3647. RoLiers for CaLENDERS, S. Mellor and W. Wild- | 


ing, London. 

3648. Bact Vatves, J. Jackson, London. 

3649. Pipe Joints, H. 8. Smallman, Birmingham. 

3650. Union Jomvts for Prees, F. W. Plumstead, F. 
Kingston, and H. C. Pearch, London. 

8651. Ienrrinc Gas, G. Downing —(R. J. Giilcher and 
M. Bauer, Germany.) 

3652. — the Tipe as a Motive Power, E. F. Bour, 

mdon. 

3653. Sasa Fastener, D. C. Boyd, London. 

3654. Screw Fans, R. D. Hughes, London. 

3655. MeTattic ALLoys, T. Slater, G. E. A. Holds- 
worth, and W. V. Williams, London. 

3656. Reservorr Pens, J. Herron, jun., London. 

3657. Inzectors, W. A. Granger, London. 

3658. Drawinc InstRuMENTs, G. Challenger and W. S. 
Booth, Swansea. 

3659. Nat or Spike, W. E. Elliott, London. 

3660. Surppinc Ruppers, J. D. Hickman, London. 

3661. Stanps for Horpinc Tennis Bats, R. Wallwork, 


mdon. 

8662. Evecrric RatLway Sicnaus, T. A. B. Putnam, 
London. 

3663. Curinc Hams, J. Matterson, London. 

3664. Postat Envevopgs, L. Rodriguez, London. 

3665. Luvinc Banps for Hats, P. Fougerat, London. 

3666. Repucinc to Powprer Mrverars, J. Polking- 
horne, London. 

3667. Fire-escare, C. Gaudern, London. 

3668. FLusninc Apparatus for Cuosets, T. Salter, 
London. 

3669. ComBinED Fan and Eve-cuasses, G. A. Edwards, 

ondon. 

3670. SuieLp for Sap Irons, E. W. Banner and T. 
Jackson, London. 

3671. Wixpina Cuiocks by Execrriciry, A. J. Boult.— 
(R. J. Pouchard, France.) 

3672. Tippinc Apparatus for Wacons, G. Scoular, 
London. 

8673. BotrLes, H. M. Ashley, London. 

8674. RecuLatine Execrric Currents, C. D. Abel.— 
(Siemens and Halske, Germany.) 

8675. New Game, K. Calvert, London. 

3676. Stzam Encines, R. Kennedy, Glasgow. 

3677. Beer Enornes, 8. L. Williamson, London. 

3678. Hotper for Jam Spoons, J. E. Norman, London. 

3679. ReauLatinc Evectric Currents, H. H. Lake.— 
(Z. Thomson, United States.) 

3680. SHearinc, &., Warp Tureaps, F. and H. 
Sucker, London. 

3681. Fitter Presses, J. A. Drake, London. 

3682. Water Bolter and ALarum, N. Cohen, London. 

3683. Inpicatinc Apparatos, H. Brocklehurst and H. 
Constein, London. 

3684. COUPLING TOGETHER LENGTHS of SHaFTine, 
E. J. P. Ranet, London. 

3685. Fire Exrtincuisners, B. J. B. Mills.—(F. Grin- 
nell, United States.) 

3686. Makino Borries, H. M. Ashley, London. 


2nd March, 1889. 


3637. Estastisuiyc Evecrricat Connection, W. J. 8. 
Barber-Starkey and F. G. Howard, London. 

3638. SprromeTers, H. P. Trueman and M. Emanuel, 
Birmingham. 

3589. Spuvyinc Frames, W. Taylor, Manchester. 


| 3690. Sairtixc SHUTTLE Boxes, T. Marsden and I. 
Thompson, London. 

3691. Percussive Rock Dritts, A. W. and Z. W. Daw, 
London. 

3692. TyPE-rouNDING Macuines, F. H. Kiistermann, 
Manchester. 

3693. Sturrinc-BeDs, M. Ehrlich and L. Bendix, Man- 
chester. 

3694. BorLeR and Oven Grip, F. D. Nawell, Man- 
chester. 

3695. Breakina Waste Fipres, J. D. and C. Tomlin- 
son and J. Porter, Manchester. 

3696. Burninc Heavy Hyprocarpon OiLs, W. G. 
Robinson, Yorkshire. 

3697. TRANSFORMERS for the DistripuTion of ELEc- 
Tricity, J. A. K on, London. 

3698. Cicar TuBe Rest, H. J. Willshear, Brighton. 

3699. Metat Tubes, F. Garnier, London. 

3700. FiusHine Cisterns, J. Deeley, Birmingham. 
8701. Locks, J. B. Brooks, Birmingham 

| $702. Verticat Borers, H., J. C., and E. E. Coltman, 
Loughborough. 

3703. Lowerine Surrs’ Boats, W. Brabyn, Newcastle- 
on-Tyne. 

8704. Mou.pers’ Cu1Lts, D, Campbell and J. Prentice, 





ow. 

3705. CHILLED Frre-Bars, &c., R. Hollingdrake, 
Stockport. 

3706. Fitterinc Sepiments, J. Mitchell, Glasgow. 

3707. Uriiisation of Carsonic Acip, ©. R. C. Tich- 
borne, A. Darnley, and M. F. Purcell, Dublin. 

3708. Jormsinc Execrric Conpuctrors, J. Kent, 
London. 

3709. SHARPENING Knives of Macuinegs, W. L. Tucker, 
Bristol. 

3710. SypHon Cisterns, J. Howie, Glasgow. 

3711. AXLE-Roxes, T. H. Ramsden, Bramhope. 

8712. OrnamMENTING Boys’ Jackets, A. Whittle, 





| Newtown. 
| 3713. Rine Puzzuez, W. E. Stears, Sligo. 

8714. Fasteninos for Boots, P. Caspary, London. 
Serviette Rives, G. Silvey, London. 
3716. HorsesHors, H. Thompson, London. 

717. Sweepinc up Leaves, A. Roberts, London. 
3718. DovusLte Lock Botrte Cork, G. and G. 

Hickton, Carrington. 

8719. ILLuston Devices, T. Howell, London. 


8721. Prorectinc Surraces of Woop, &c., E. Lea, 
London. 
3722 Werrs, F. G. Houghton, London. 


3723. Stream ConpEensinc Cover and Reservoir, J. A. 


Elgar, London. 
3724. Rexis, A. Rea, Manchester. 
3725. SreeRinc Suips, R. A. Chesebrough, London. 
| 3726. WaTeRPRoor GARMENTS, C. Mandleberg, H. 
L. Rothband, and 8 L. Mandleberg, London. 


| 8727. Borters, W. G. Cannon, London. 


and Johnson, United States.) 

| 3729. Porntinc Trowel s, H. A. Mansfield, London. 

3730. Cases, H. M. Goodman, London. 

| 3731. Envevores, R. R. Baldrey, London. 

| 3782. Lips for Saucepans, J. D. Ireland, London. 

| 3733. VeLocrpepes, J. P. Becker, London. 

| 3734. Om Motor Enaines, F. W. Crossley and H. P. 

Holt, London. 

3735. ComMPREsSING Pup, F. B. Howard, London. 
3736. Frtrerine Liquips, M. J. E. Vassel, London. 

| 3737. THRasHinc Macuines, J. Marshall, London. 

3738. Carpinc Enoings, E. Edwards.—(J. P. Schmitz, 
Germany.) 

3739. Fir of Warstcoats, J. Wells, London. 

3740. MovaBLe Roor for Omnisuses, &c., H. Booth, 
London. 


shall, London. 
3742. Nozzies for ExtineuisHine Fires, J. H. Roso- 
man, London. 











| SELECTED AMERICAN PATENTS. 
| From the United States’ Patent Office Official Gazette. 


| 
| $94,892. Portaste Execrric WELDING APPARATUS, 
E. Thomson, Lynn, Mass.—Filed August 16th, 


battery-cell of large current capacity, suitable clamps 
or holders, one or both movable, connections from 
| the same to the terminals of the battery, and an 
| electric switch in one of said connections. 


operations, comprising a = cell whose plates are 
ted in Itiple flexible cables or conductors 
connecting with the terminals of the cells, and with 
suitable clamps or holders, one or both movable, and 
an electric switch in the cable connections. (3) A 
portable apparatus for electric welding and similar 
operations, comprising a charged battery-cell, a pair 
clamps or holders, a flexible cable connecting said 
clamps with the battery, and an electric switch, to 
| the lever of which a cable is attached, while its anvil 
| forms a terminal of the battery. (4) In an apparatus 
| for electric welding, a guide bar or block carrying 
clamps or holders, one or both of which are adapted 
to slide upon said bar, in combination with the 
| flexible cables connecting the same with the source of 





| 




















electric energy, whereby the clamps and blocks may 
be turned into different positions, as required inde- 

mdently of the source. (5) The electric switch 

ving an irregular or corrugated spring-contact sur- 
face bearing on its anvil at two or more separated 
points simultaneously, as and for the purpose de- 
scribed. (6) Fhe combination, with the clamp structure 
for holding the work to be heated, of the electric-con- 
ducting cables hinged or jointed thereto, as and for 
the purpose described. (7) In an electric metal work- 
ing apparatus in which the work is heated by the 
electric resistance of the work to the e through 
it of a current of large volume, a reactive electric con- 
ductor between the work and the source of heating 
electric current for the purpose of checking the rush 
of heating-current at the beginning of the operation 
and rendering the heating more gradual. (8) The com- 
bination, substantially as d bed, in an apparatus 
in which the work is heated by its resistance to the 
passage through it of an electric current of large 
volume, of a continuous current source, and a reactive 





conductor between said source and the clamps or 


3720. CoIn-FREED Apparatus, 8. Schindler, Liverpool. 


| 3728. Disuvrectine Canpie, A. H. Mason.—(Seabury 


8741. Securntnc Hanpiks on Door Spinpuzs, F. Mar- | 


1888. 
Coin.) A portable electric welding or other | 
metal-working apparatus, consisting of a charged | 


abutments for holding the work, whereby the ee | 
at the nning of the operation may be rende 
more ual. (9) In an apparatus in which the 
heating effect of an electric current resisted in its 
passage through an electric conductor is employed, a 
continuous current source in combination with an 
electro-magnet whose conductor forms a part of the 
electric conductor connecting said source with a work- 
holding clamp or abutment, whereby the rush of 
heating-current at the ning may be checked, as 
and for the purpose described. (10) The combination, 
with the c or holders mounted on a suitable 
guide block and flexibly connected to the source, of a 

ressure lever anges to a movable clamp, and a 
Randle corresponding to said lever at the opposite side 
of the apparatus. 


395,019. Dynamo-eLecTric MacHinery, F. von 
Hegner-Alteneck and C, Hoffman, Berlin, Germany.— 
Filed May 28th, 1887. 

Claim.—(1) In a dynamo-electric machine, the com- 
bination of a revolving ring-armature mounted upon a 
shaft, bearings for the said shaft, stationary magnets 
supported thereon enclosing the said shaft and 














enclosed by the armature, substantially as and for the 
purpose described. (2) The combination of a revolv- 
ing ring-armature mounted upon a shaft, a motor, and 
magnets fastened to the non-moving ts thereof 
surrounding the said shaft and enclosed by the said 
armature, substantially as and for the purpose 
described. 


895,044. Gas Compressinc Pump ror Ick MacHINes, 
T. Farnsworth, San Antonio, Ter. —Filed March 31st, 

1888. 
Claim.—(1) The combination, with the cylinder 10, 
having an inlet at or near its lower end and a down- 
| ward closing valve at its upper end, of a piston-rod 
| passing through the lower end of the cylinder a, 
piston 11, open at both ends and having projections 
| or ribs 14 on its inner wall, a valve seat 2, around its 
| upper open end, and a bottom plate. 20, a a 
| central aperture through which the piston-rod of less 
diameter passes peas and the valve 15 within the 
piston closing upwardly against the valve seat 2 and 
| secured to the inner or upper end of the piston-rod, 
| substantially as set forth. (2) The combination, with 
the cylinder 10, having inlet at or near its lower end, 
a downward closing valve at its upper end, an open- 
ended piston 11, having internal ribs or projections, 


| [395,044] 


(2) A} 
| portable apparatus for electric welding and similar | 
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14, annular valve seat 2, around its upper open end, 
and a centrally apertured bottom plate of the valve 15, 
having vertical movement wit! the piston and 
closing am pe f against the valve seat, said valve 
won d formed of the two sections 3 and 5, having 
hemispherical recesses 4 6, and the lower section 
having an aperture 7, communicating therewith, and 
the piston-rod passing through the lower end of the 
cylinder loosely through the aperture in bottom plate, 
20, into the valve, and provided on its inner or upper 
end with a ball fitting in the spherical recess, sub- 
stantially as set forth, and a gms cushioning the 
valve 15, substantially as set fo: 


395,060. Apparatus FoR PumPrinc AND CoMPRESSING 
Air, £. Kaselowsky, Berlin, Germany.—Filed Feb- 
ruary, 4th, 1887. 

. Claim.—{1) The combination, with the water jacket 

or tank p, the externally ribbed initial com 

cylinders, a a,open at their upper ends, and the final 
compression cylinder ) within said jacket, a passage 

g, valves f, through which the lower or inner ends of 

the cylinders a communicate with the said , 

aod h, connected with passage g, coiled around the 

cylinders a 6 and leading into the upper closed end of 

cylinder 6 through an inlet valve k, an outlet valve m 

so in the upper end of said cylinder }, the pipe n 
leading from'valve M out through a the parallel 
simultaneously operated piston-rods d! di dl, having 

a common crosshead, the pistons d d, having inward]; 

opening valves and working in the cylinders a a, 

e piston / in the cylinder 4, substantially as set 
forth. (2) In an air compressor, the piston having an 








adjustable and expansible metallic cking at its 
front end, aleather collar in rear of and protesies from 
the heat by the said metallic packing, substantially as 
set forth, (3) The combination, with the rod having 
a threaded front end and a collar, a leather cup: 
shaped washer resting against the said collar, a series 


395,060] 
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of omeire packing-rings ¢, also on said rod, the 
rear ring being in the cup-shaped washer, and a screw 
plate w, screwed upon the threaded end of the rod 
and clamping the rings and washer between it and the 
collar on the rod substantially as set forth. 


395,113. Hoistinc Tackre, C. F. Batt, Brooklyn, 
N.Y.—Filed May 12th, 1888. 

Claim.—(1) A hoisting tackle comprising a rope and 
pulley block having a pulley, with a lock to fasten the 
pulley, and a brake diy secured to the lock to act 
on the rope. ? A hoisting tackle comprising a rope 
and a pulley block having a pulley and a connected 
toothed wheel, with a locking lever to engage with 
the toothed wheel, the lever having an operating arm 
to free it from the wheel, and a brake rigidly secured 
to the lever to act on the rope. (3) A hoisting tackle 
comprising a rope and pulley block having Shpulley 


[395,113] 








with locking teeth, a locking lever to engage with the 
teeth, an operating cord for the lever, and a brake 
rigidly secured to the lever to act on the ro (4) A 
hoisting tackle comprising a rope and a = ley block 
having a pulley, a locking lever to lock the pulley, a 
brake rigidly secured to the lever to act on the rope, 
and a cord connected to a part of the tackle and tothe 
lever by a stop on the slack part of the cord, as and 
for the purpose set forth, 


395,140. Grixnpinc Mitt, A. 
Conn. —Filed July 2nd, 1888. 
Claim.—{1) In a grinding mill, the combination of 

a case arranged to revolve upon a horizontal axis and 
a ring within said case, but without axial support, the 
surface of the said ring adapted to roll upon the inner 
surface of the revolving case under the revolution of 
the case, and the said ring constructed with pockets 
ing through its periphery, the said pockets turned 
from the said opening in a circumferential direction, 
and so as to form scoops to take up the material, sub- 
stantially as described. (2) The combination of the 


M. Hill, New Haven, 





case A, arranged to revolve upon a horizontal axis and 
— with openings through the trunnions which 
‘orm the axis of the revolving case, the ring H, 
arranged within the case, the said ring being of some- 
what less diameter than the internal diameter of the 
case, the case constructed with ribs d upon its inside 
each side the ring, and the ring constructed with 
longitudinal ribs ¢ extending to the plane of the 
respective sides of the ring and adapted to co-operate 
with the ribs d in the case, the said ring constructed 
with pockets I, opening through the periphery of the 
ring, substantially as and for the purpose described. 








Epps’s Cocoa.—GRATEFUL aND ComrortTina.—"' By a 
thorough knowledge of the natural laws which | ear 
the operations of digestion and nutrition, and by 4 
careful application of the fine properties of well- 
selected oa, Mr. Epps has provided our breakfast 
tables with a delicately-flavoured beverage which may 
save us many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hunéeie of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We =a fee 8 pony a fatal shaft by 
keeping ourselves well fortified with pure blood and a 
a frame.” — Civil Service Gazette. 

ie Ply with boiling water or milk. Sold only 
in packets, by grocers, labelled—‘‘James Epps & Co., 
Homeeopathic Chemists, London.” Also makers of 
Epps’s Afternoon Chocolate Essence,—[{ADVT.] 
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DEFENCES OF OUR COALING STATIONS, 


No, III.—ADEN, 


Aven possesses none of those features of commercial 
interest which are so prominently displayed at Hong Kong 
and in the Straits Settlements, but, as a coaling station, 
midway between Egypt and India, its position is one of 
peculiar importance, apart from the consideration that it 
practically commands the entrance to the Red Sea through 
the Straits of Bab-el-Mandeb. At one time it was a 
place through which an enormous trade was maintained 
with China and India, but the discovery of the passage 
round the Cape of Good Hope put an end to its value as 
a commercial — Now it is merely one of the 
links between Great Britain and our Eastern posses- 
sions, but a most essential one. The exports and 
imports amount annually to about 40,000,000 of rupees 
in value. Nothing is manufactured in Aden but 
water and salt. e former is the result of efforts 
made to meet the necessities of a barren rock where 
no natural supplies exist. It is true that there are 
vast reservoirs of water, collected from the rainfall, which 
are situated in deep hollows and fissures of the precipitous 
rocks surrounding the town of Aden; but such a supply 
is necessarily precarious, as the visits of rain showers are 
at long intervals of time, and a large part of the water 
consumed on the peninsula is either produced by conden- 
sation, or brought upon donkeys and camels from the 
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mainland. Hence the tanks are maintained, to a great 
extent, for emergencies, The condensers are marked in 
the large map. 

_ The roadstead and anchorage of Aden are admirably 
situated, both for security from attack by an enemy’s 
vessels upon the shipping lying within, and from the 
etfects of bad weather. There is a depth of three and 
a-half fathoms at low water far inside the anchorage, and 
five or six fathoms at the commencement of the roadstead. 
The coal depdts are well within the fortified points, and 
being situated behind the great mass of cindrous moun- 
tains which covers the interior of the peninsula, they are 
not accessible from an easterly direction. To the south- 
west of Aden is a bay containing the submarine telegraph 
station, where a large establishment of officials is main- 
tained, and from this spot communication is possible with 
all parts of the globe. 

The defence of Aden from the assault of an enemy is a 
problem which has been solved with far greater success 
and feasibility than that attaching to any other of the 
coaling stations. Owing to its remarkable configuration, 
natural features exist which make an attack from the 
north, east, or south a very unlikely coneaeer: As will 
be seen in the plan, there is a ridge of high hills, crossing 
the isthmus to the north, entirely sealing the approaches 
from this direction. The only entrance to the peninsula is 
through a tunnel, which pierces this steep and abrupt 
range of hills. To the east and south the land ends 
in precipices, which descend into the sea, or inclose a yard 
or two of shingle quite inaccessible to the efforts of a 
landing party. It would, moreover, be useless for an 
enemy's vessels to lie off and engage the coaling depdts 
with shell fire from an easterly position, though there is 
plenty of water to lie in close, for the mountain ranges 
that intervene would intercept the fire, which would be 
expended harmlessly on the naked ravines and ancient 
craters of this “volcanic cinder,” as it has been justly 
termed. From the eastern arm of the telegraph bay the 
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zone begins which is under the protection of the fortress 
guns, and this extends all around the west side of Aden. 
The positions chosen for the two fortifications are 
admirable. One is upon a hill near Ras Marbut--Steamer 
Point—see map, and the other is about halfa mile to the 
south of it, upon another hill jutting out to Ras Tarshem. 
Both have very considerable command, the guns in the 
first being at an elevation of 125ft. from the level of the 
sea, This work is cut out of the solid rock, escarp and 
counterscarp being of the same material, and galleries 
being constructed for casemates, as in the famous batteries 
at Gibraltar. These casemates are armed with 6in. steel 
breech-loading guns of recent type, and will command the 
entire anchorage and haaiaess, | having a range of fire 
which will extend to the peninsula of Little Aden, 
further along the coast. The slope of the hill, upon which 
the fort is constructed, forms a natural glacis extending 
north, west, and south right down to the sea. The 
other work at Ras Tarshem consists of a series 
of Moncrieff emplacements, likewise carved out of 
the solid rock, and bricked round internally with 
shelters for the gunners, as a protection from the 
effects of high-angle fire. They are armed with 
Yin. and 10in. muzzle-loading rifled guns, and have a 
horizontal zone of fire extending to about three- 
sete of a circle. They are fitted with Moncrieff 
disappearing carriages. Between the two great works 
va described, and lying back, a series of permanent 
ines for riflemen has been also cut out of the solid rock, 
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THE DEFENCE OF ADEN, 


at the end of aridge jutting out towards a sandy bay 
marked in the map. The possession of these would 
obviate all possibility of an enemy’s cutting-out party 
landing in boats under cover of the smoke of the great 
guns to assault the works on the hills—otherwise a very 
possible contingency. The fort at Steamer Point will, 
moreover, be armed with a proportion of quick-firing 
guns; hence the armament is very complete. 

The depth of water around Aden has precluded all 
possibility of the approaches to it being sealed by sub- 
marine mines, and no mine-fields have been laid down. 
Moreover, the position of the anchorage is such that there 
are no comparatively shallow estuaries or channels to 
defend. This simplifies the arrangements that have to be 
made for its security very considerably, and all efforts 
have been concentrated upon making the forts absolutely 
indestructible. As we said before, the position is unas- 
sailable from the north, east, and south. Hence we con- 
ceive that, so far as human foresight can anticipate, the 
problem has been satisfactorily solved. No cruiser, or 
squadron of cruisers, could enter the roadstead whilst 
there was a supply of ammunition and men to work the 
guns of these two forts. We should have mentioned that 
there are “covered ways” connecting all the positions. 

The garrison maintained at Aden consists of a regiment 
of British infantry, one of Indian native infantry, one 
troop of Aden Horse, and two batteries of Royal Artil- 
lery. Hence the difficulty, so very observable at Gibraltar, 
Malta, Bermuda, Ceylon, and other stations, as to the 
paucity of men available for the working of the guns, will 
never be felt here. There are men enough and to spare 
for the manning of all the batteries in the forts enume- 
rated, and for the supply of contingents to arm the shelter 
trenches that have been constructed upon the hillsides. 
There would, moreover, be an ample field force to repel 








the possible attack of an enemy who had been successful | 
in an attempt to obtain a lodgment upon the opposite side | 


of the peninsula or upon the mainland. 


The island of Perim, at the mouth of the Red Sea, is a 
menace to Aden. Whilst it remains undefended, a pos- 
sibility exists that, in the event of its capture, the great 
value of Aden as a defensible base would be seriously 
discounted. It is ina most salient position, denying all 
access to the Red Sea, the exit of which is here only a 
few miles across. There is an elevation upon it, 214ft. 
in height, affording excellent command for a battery of 
steel breech-loaders. The cost of mounting them would 
be as nothing compared with their defensive value. We 
submit the idea to our military authorities. It is worthy 
of consideration. 








FAST PADDLE PASSENGER STEAMERS, ROUEN 
AND PARIS. 


WE illustrate this week one of the two sister boats which do 
so much to render the route from London to Paris vid New- 
haven and Dieppe so popular. Our supplement illustrates their 
engines. good and comfortable sea boats these vessels leave 
nothing to be desired, and visitors to the Paris Exhibition this 
year will have no reason to regret the selection of this route in 
lieu of that by Calais. Captain Hemmings and Captain Jensen 
leave nothing undone to render their passengers comfortable. 

These vessels were built in 1888 for the London, Brighton, 
and South Coast and the Western of France Railway Companies, 
to run between Newhaven and Dieppe in connection with their 
express continental service between London and Paris. They were 
built and engined by the Fairfield Shipbuilding and Engineer- 
ing Company, Govan, from the designs of Mr. William Stroudley, 
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C.E., locomotive and marine engineer to the London, Brighton, 
and South Coast Railway Company. They are constructed of 
Siemens-Martin steel, of a tensile strength of between twenty- 
eight and thirty tons per square inch, and capable of being 
folded up close whilst cold. ‘They have seven water-tight com- 
partments, and the following are some of the principal dimen- 
sions:—Length on load water line, 250ft.; breadth, moulded, 
29ft.; depth, moulded, 15ft.; draught of water, in sea-going 
order, 8ft. 2in., at which draught, when on trial between the 
Cloch and Cumbrae lights in the river Clyde, a mean speed of 
19°057 knots was attained. Accommodation is provided for 466 
first, 108 second, and 132 third-class passengers, making a total 
of 706 passengers. The first-class saloons are placed abaft the 
engine and boiler space, and are elaborately fitted, everything 
being of the first quality finish ; the panelling is of chestnut, 
artistically decorated with fruit and flowers painted by hand, 
oak frames and walnut and gold pilasters, cornices, capitals and 
beadings, upholstered with crimson Utrecht velvet and silver- 
plated fittings ; revolving chairs with excentric movement are 
provided at the dining-tables. 


The second-class saloons are placed forward of the engine and 
boiler space, the woodwork being grained to represent maple 
panels, oak frames and teak wood beadings, and upholstered 
with figured velvet pile. Large portlights, Mullam’s patent, 
15in. diameter aft and 10in. diameter forward have been used ; 
by this means the cabins are thoroughly well lighted without 
the usual skylights. As these vessels are not intended to carry 
cargo the cabin floors have been placed well down in the ship, 
thus giving them an exceptionally lofty appearance. Over the 
first-class saloons are pla several private cabins, a lavatory, 
and a commodious smoking saloon at the after end; these are 
finished in a somewhat similar style as the first-class saloons, 
with the exception of the smoking-room, which is panelled with 
light and dark oak, and upholstered in buffalo hide. The venti- 
lation of the cabins is arranged on Mr. Stroudley’s principle. 
This arrangement consists in fresh air being carried down to 
the cabins through ventilators communicating with a 
trough underneath the cabin floors, and escaping into the 
several compartments through brass grids, which can be 
opened or closed at pleasure, the foul air being carried 
through a perforated cornice at the top of the cabins, thenge 
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down the sides of the vessels between the skin plating and the 
lining to a wooden trunk under the seats, this trunk being 
formed on one side by the skin of the ship, while the cabin floor 
forms its bottom ; this airway is continued up the bulkheads at 
the ends. the air being discharged from it into iron pipes which 
communicate with the bottom of the annular air space round 
the funnels, this air space being carried to within a foot of the top 
of them. This system has been found most effective, it not only 
thoroughly ventilates the interior of the vessel, but it also 
preserves the skin of the ship by the continual passage of the 
air. The cabins are heated with steam heating pipes and the 
vessel is lighted throughout with the electric light supplied and 
fitted by the Anglo-American Brush Company. The lavatory 
‘and w.c. fittings are of white metal, supplied by Messrs. 
Beresford, of Birmingham. A turtle-back deck extending to within 
about 20ft. of the bridge affurds ample shelter for the third- 
class passengers ; the officers’ cabins—with the exception of the 
captain and chief engineer—are built under this. The captain 
and chief engineer's cabins are built at the fore side of the engine- 
room casing. The w.c.’s and cook’s galley are built on the 
sponsons. The bridge or promenade deck extends from the 
forward sponson house to the after end of the smoking- 
room. With a view to a good look-out being kept, a very 
complete pilot-house is fitted forward of the foremost funnel, 
giving an excellent look-out post, where the men can in 
all weathers have the best opportunity of observing passing 
vessels and any obstruction likely to be encountered. This 
house is fitted with Chadburn’s engine-room and steering 
repeating telegraphs, compass, speaking tube to engine-room, 
steering wheel, and chart table; also one of Stroudley’s patent 
speed indicators, thus enabling the captain to see at a glance 
the number of revolutions the engines are running per minute. 
One of Harrison’s steam-steering engines is fixed in the engine- 
room on top of the high-pressure cylinder, and is worked from 
the pilot-house for steering the vessel. There is also a powerful 
hand-steering gear fitted over the rudder, the connections to the 
rudder being effected by a clutch which slides on the rudder 
head, and so arranged that it takes in one gear before letting go 
the other. This is fitted with a suitable lever, so that the 
change can be made in a few seconds in any state of the 
weather. These vessels are fitted with four large lifeboats, 
having Sample Ward’s disengaging gear, and four Shepherd’s 
collapsible boats, the former lying in skids, and the latter lying 
inverted alongside them, thus utilising the same davits. 

These vessels are propelled by a pair of compound surface- 

condensing engines of 3400 indicated horse-power, making a 
maximum of 52and a minimum of 49 revolutions per minute. The 
cylinders are plsced abaft the shafts, which are carried on the 
condenser, the high-pressure cylinder being on top of the low- 
pressure cylinder, which is diagonal. These cylinders are placed 
one slightly to port and the other to starboard of the centre 
line of the vessel, so as to bring them into line with their 
respective crank pins, which are connected together with a drag 
link. The high and low-pressure cylinders are respectively 
46in. and 83in. in diameter, the stroke in both cases being 6ft. 
They are steam jacketted, and provided with manholes in the 
covers for access to interior. The pistons are of cast steel, of dish 
form, adopted by Mr. Stroudley with great success in his loco- 
motives and steam vessels. Each junk ring has a shoe cast on 
the lower part of its circumference, so as to increase its 
bearing area on the cylinder. This arrangement was designed 
by Mr. Stroudley to dispense with tail rods passing through the 
cylinder covers, and has proved to work most satisfactorily. 
The high-pressure cylinder is fitted with a single-ported slide 
valve, while the valve of the low-pressure cylinder is double- 
ported. The valves are driven by link motion, the expansion 
links being of the double bar type. The valve spindles, ex- 
centric rod ends, and lifting links, are fitted with adjustable 
bearings. Each valve motion is reversed separately by Brown’s 
patent steam and hydraulic reversing engine arranged with one 
oiland two steam cylinders, working direct on to the expansion 
links. By this arrangement the engineer can alter the expansion 
of each engine as required. The crank shafts, crank cheeks and 
pins, the latter forged in one piece, are of Siemens-Martin steel, 
Messrs. Vickers, Sons, aud Co.’s best make; the whole of the 
other forgings for the engines and paddle-wheels are of Siemens- 
Martin steel—Parkhead Forge Company’s make—of a tensile 
strength of 33. tons per square inch, and capable of being folded 
up quite close whilst cold. The shafts are 16in. diameter, and 
the crank cheeks and pins are forged solid. The crossheads have 
adjustable guide faces of cast steel, lined with white metal; the 
condenser is of cast iron, with plummer blocks cast on for carry- 
ing the air pump shaft, and cast steel plummer blocks attached 
for carrying the main shafts. These have long brackets bolted to 
the coaming of the engine room, and forming a very strong 
cross stay to the vessel, at the same time securing the rigidity 
of the main bearings. The condenser is fitted with brass tubes 
tinned on the outside, fin. external diameter, having 3681 square 
feet of cooling surface. The condensing water is supplied by 
one of Messrs. W. H. Allen’s centrifugal pumping engines. 
This pump forces the water through the condenser, the tubes of 
which are in two groups, so that the water makes two runs from 
end toend. The air pump is of gun-metal, single-acting, 37in. 
diameter, with 30in. stroke, fitted with Thompson’s patent 
metallic valve, and is driven by a bell-crank lever connected by 
a rod to the crosshead of the high-pressure engine. From the 
same pump shaft are also driven two feed and two bilge pumps, 
having gun-metal plungers 8in. diameter and 18in. stroke; one 
of the latter is arranged to work as a sanitary pump, to circu- 
late water through the water-closets and urinals when the 
engines are at work. The various levers for handling these 
engines are brought together on a level with the main deck, 
immediately in front of the high-pressure cylinder, enabling 
the engineer to have a good view of the engines. 

The paddle-wheels are on the feathering principle, overhung 
and supported by cast steel slings under the plummer blocks and 
wing brackets on the ships’ side. They have inside rims, and 
are 17ft. diameter to the axes of the floats. There are nine floats 
in each wheel curved on the driving face, with flanges at the 
ends as designed by Mr. Stroudley for the steamships Brighton 
and Victoria, built by Messrs. John Elder and Co. for the 
Brighton Company in the year 1878. The floats are of Siemens- 
Martin hard rolled steel, 10ft. by 3ft. 7$in.; six of these in each 
wheel are jin. thick, two ljin., one ljin. thick, to properly 
balance the engines and prevent fore-and-aft motion in the ship. 
The paddle-wheel centres are of cast steel, also the feathering 
studs and feathering-rod bosses. The recesses for the paddle arm 
are planed parallel as to their length, but are slightly tapered as 
to their depth, so that the arms are drawn in by the bolts to a 
metallic fit. All the wearing surfaces are of gun-metal work- 
ingon lignum vite. All this work is put together with turned 
and fitted bolts, having cup heads and one nut to each bolt, 
the point of the bolt being slightly rivetted over. All bolt 
holes are opened out with a cylinder drill, and the bolts driven 
in with a 7 Ib. hammer. 

Steam is supplied to the engines at a working pressure of 
110 lb. from four multitubular boilers, two placed at each end 


of the engine-room, with the furnace fronts facing the engines. 
They are 13ft. diameter and 9ft. 6in. long, each being fitted 
with three Fox’s corrugated furnaces 3ft. 5in. mean diameter by 
yin. thick. The shells are 1y;in. thick, and are each composed 
of two plates, one long and one short, the long plate extending 
from the water-level round the bottom of the boiler to the 
water-level on the opposite side, the shorter going over the top 
of the boiler. The joints of these have double butt straps fin. 
thick. Each boiler is fitted with 318 patent iron tubes—Allan, 
of Coatbridge, make—23in. diameter outside, 6ft. 7}in. long, 
No. 9 b.w.g. thick, and has a total heating surface of 1842 
square feet, and a total fire-grate area of 71°75 square feet. 

The engine-room and stokeholds are so arranged that the 
doors, windows, &c., can be made air-tight, and the air forced 
into same by a pair of 6ft. diameter fans driven by one W. H. 
Allen and Co.’s 7in. by 7in. single cylinder engine. This engine 
is attached to the high-pressure steam chest to prevent noise 
when working, and the exhaust steam is delivered into the 
receiver of the main engine. Mr. Stroudley has adopted this 
arrangement with the various engines used for electric lighting, 
circulating pumps, fans, &c., for some years, the back pressure 
entirely preventing the usual disagreeable knocking caused by 
these small engines, particularly when the exhaust is turned 
directly into the condenser. The average horse-power used in 
making the ordinary runs does not exceed 3000. The maximum 
speed at which these vessels have worked on the 
between Newhaven and Dieppe gives an average from pierhead 
to pierhead of 19} knots per hour, the time being three hours 
twenty minutes ; the average time for the month was three 
hours thirty-two minutes. These boats were designed for the 
purpose of making the passage from wharf to wharf in four 
hours, and as the time required to get from the wharf to pier- 
head and pierhead to wharf on the other side only amounts to 
about tweive minutes, they have a considerable margin of power 
to keep the official time and meet the emergencies of bad 
weather. A careful analysis of the coal burned shows that 
these engines give off 1-horse power on something less than 
2 lb. of the average duty. This, of course, includes steam used 
in the fan engine, steering engine, heating all cabins, &c., steam 
winch engine, and engine used for circulating condenser water. 
Were these engines only credited with the coal actually burnt, 
the consumption per horse-power would be about 1} Ib. only. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany: Trade of Konigsberg in 1887.—Imports into Konigs- 
berg increased by £762,749, or 8°5 per cent. over 1886. Coal 
and coke decreased by 21,024 tons, or 23 per cent., and their 
value by £15,768, or 11°8 per cent. Metal and metal wares 
decreased by 4109 tons, or 14 per cent., and their value by 
£57,111, or 16°8 per cent. Petroleum decreased by 4208 barrels, 
or 5°5 per cent. In this article prices ruled low, and the com- 
parative small quantity of Russian petroleum imported met with 
but little favour. Silesian coal is preferred to English by the 
authorities, even when the prices are similar. English coal, 
imported for the use of the gasworks and private firms, increased 
by 15,261 tons, or 11°75 per cent. 


Germany: Trade of Memel in 1887.—The total results of trade 
for 1887 are pretty favourable, although the benefit derived 
from the different branches stood in no proportion to the im- 
provement in the return of shipping at this port. Imports 
decreased by £39,254, or 3°65 per cent. British imports 
decreased by £14,795, or 22°85 per cent. Coal decreased by 
9671 tons, or 13°5 per cent., and its value from 12s. 11}d. to 
12s. 8$d. per ton. Coals, one of the chief imports from England, 
were imported as usual, though the amount was 9670 tons less 
than in 1886. The German coals from Silesian and Westphalian 
mines cannot be delivered here at the cost of British coal, there- 
fore the imports from these districts is very insignificant. The 
results of the coal branch in 1887 were not favourable. In con- 
sequence of the mild winter the demand did not correspond 
with the stocks on hand. In the spring business suffered very 
much under the continual strikes in the English collieries ; im- 
porters were not only constrained to pay higher prices, but 
could not obtain some special sorts liked here by certain indus- 
tries. For instance, the so-called steam smalls for brick kilns, 
and other industries, were not to be obtained at all. After the 
termination of the strike the import of coals alone in the 
month of June reached the same amount as in the preceding 
five months. The raising of the Russian import duty upon 
coal to the amount of 2s. 112d. per ton, proved to be another 
difficulty in the business with Russia. 


Italy : Trade of Venice in 1887.—British shipping entering 
Venice increased 17,753 tons, or 4°45 per cent. over 1886, but 
its proportion of the whole decreased from 56 to 43°8 per cent. 
The average size of the vessels, all steamers, increased from 
1208 to 1211 tons. Imports into Venice, though increased in 
bulk, decreased in value by £281,781, or 3 per cent. British 
imports increased by £189,256, or 24°9 per cent., and their 
proportion of the total foreign imports by sea rose from 16°4 to 
23°8 per cent. Coal, fuel, &c., decreased by 2913 tons, or ¢ per 
cent., and in value by £13,142, or 2¢ percent. During the 
early part of the year few cargoes of coals were received at 
this port, because British vessels, which almost exclusively carry 
on the coal trade between England and Venice, could not 
proceed to Russian and Turkish ports for cargoes owing to 
quarantine restrictions against arrivals from Venice, though no 
disease existed there. During the second part of the year active 
and extensive business was done in English coal, the importation 
of which is yearly increasing. Austrian coal was imported 
during the year, but only in small quantities. Metals, rough 
and worked, increased by 17,115 tons, or 59 per cent., but 
decreased in value by £264,270, or 34} per cent. Petroleum 
increased by 5941 tons, or 107 per cent., and its value from 
£6 7s. 64d. to £7 2s. 7}d. per ton. Sales were confined to the 
demand for consumption in Venetia. Petroleum is also 
imported in bulk from Batoum, but it does not find 
much favour with local merchants, being considered inferior 
in quality to American. Two e petroleum cisterns, 
each holding 2000 tons, have been constructed, and are 
now in operation. Petroleum is brought here in tank 
steamers, pumped into the reservoir and sent away in 
barrels, tin cases, or tank railway cars loaded on the spot. 
Exports, though increased in bulk, decreased in value by 
£431,309, or 5°5 per cent. Exports to Great Britain increased 
by £52,199, or 20 per cent., and the proportion of the foreign 
exports by sea decreased from 27°7 to 24°6 per cent. Coal and 
fuel increased by 28,529 tons, or 14°85 per cent., and in value by 
£26,897, or 12°3 per cent. Metals, rough and worked, increased 
by 4091 tons, or 48°7 per cent., and decreased in value by 





£231,584, or 39°45 per cent. Petroleum decreased by 595 tons, 
or 6 per cent., and the value rose from £6 6s. 6}d. to £7 10s, 99d. 





per ton. The works for the construction of the north break. 
water for reopening the port of Lido were carried on with the 
utmost energy. The construction of the portion under water is 
of ashlar blocks of Istrian limestune, while the upper part: is 
composed of large artificial blocks of pounded stone, lime, and 
pozzualana quarried on the spot. Every block is 3174 cubic 
feet in dimensions. The length of the breakwater is to be 
11,489ft. The total cost will be £320,000, and the work will be 
finished in 1890, Off the mouths of the ports of Lido, St, 
Erasmo, and Treporti there is a bar about 9ft. 10in. in depth 
parallel to the seashore at a distance of about 4265ft. By the 
construction of the north and south breakwaters, the latter of 
which will be commenced in 1889, and be carried out to a dis- 
tance of 4430ft. beyond the bar, the channel enclosed between 
them will be so deepened by the ebb and flow of the tide as 
to allow ships of any draught and size to enter the new 
harbour with perfect ease and safety. The navigable depth 
of this channel will be maintained by the natural current with- 
out resorting to artificial means. The port of Venice, which is 
one of the safest in the world, and where the average depth of 
water in the main channel is about 26ft. 3in., will be greatly 
benefitted when these works are finished. An Anglo-Italian 
company has been formed in London, with a capital of £200,000, 
for the institution of lines of river navigation as far as Milan, 
on the condition that the provinces of Cremona, Ferrara, Mantua, 
Milan, Modena, Padua, Parma, Pavia, Piacenza, Reggia, 
Rovigo, and Venice, should grant a subsidy to the company of 
£48,000 payable in five years. The company is to supply eight 
steam tugs constructed for the purpose, and 100 iron barges of 
not less than 10,000 tons burthen. The maximum charge for 
the transport of goods will be ‘31d. per mile. 


Norway: Trade of Porsgrund and Skien in 1887.—The 
importation of coal is on the increase, owing to new fac- 
tories having been built and the steamer traffic developed. 
There will soon be a considerable consumption of coal for 
household purposes in Skien, as after the fire the town 
is being rebuilt of brick, with stoves in the houses for 
burning coal. There is greater call than even last year for a 
line of steamers to Great Britain from this district, the export 
of pulp, wood, &c., being on the increase, as well as the import 
of coal, &c. British capital might find safe and profitable em- 
ployment in such a trade. The export of granite might also 
probably be carried on to advantage. The Ullefass Strengen 
Canal, with locks, which is now being constructed in Tele- 
marken, will bring extensive districts in the interior into direct 
communication with the sea, to the great advantage of mining 
and industrial enterprises, 


Norway: Lulea Ofoten Railway.—The Norwegian section of 
this important railway, which is now under construction by the 
Swedish and Norwegian Railway Company, of London, and is 
already open for traffic between Lulea and Gellivaara, Sweden, 
extends from the Norwegian frontier to the railway terminus, 
and harbour of Victoriahaven, a total length of 254 miles. 
The work at this end is expected to be completed in 1890, 
by which time the Swedish section from Gellivaara to 
the frontier should also be ready, and the whole line 
open for traffic throughout. The country on the Norshe 
side is exceedingly rough. The line crosses the frontier ata 
height of about 1700ft. above the sea-level, and from thence 
descends in an almost unbroken series of deep rock cuttings and 
tunnels along the steep mountain sides of the Rombakuen 
Fjord to Victoriahaven. The average gradient is 1 in 55°, 
which is in favour of the traffic. Victoriahaven is a handsome 
and commodious bay, well sheltered from all winds and seas by 
surrounding high lands and a natural breakwater at the entrance. 
There is excellent anchorage for all kinds of vessels, also a clear 
road in all weathers from the west fjord. The bay thus offers 
exceptional advantages for the establishment of a town—an 
arctic Bilbao, the main purpose for which it is constructed 
being the conveyance and export of iron ores from the cele- 
brated Lapland iron ore deposits of Gellivaara, Kirtinavara, and 
Litossavara. Considerable ignorance prevailing as to the climate 
and condition of life at the arctic railway terminus, a few 
reliable particulars may be interesting. There are about nine 
hundred labourers, chiefly Norwegian and Swedes, engaged in 
the works. The contractors, Messrs. Pinn and Millet, of West- 
minster, are desirous of increasing the number, but have diffi- 
culty in obtaining experienced navvies suited to the work. 
Practically, the whole work consists of rock blastings, &c., there 
being but a single earth cutting in the section. For blasting 
nitro-glycerine, dynamite—Nobel’s patent—is used, about three 
tons per week being consumed. Drill steel is supplied by the 
Sandvikens, Jemvorks, Aktiebolaget. All drillings have hitherto 
been conducted by hand, but on some rock cuttings difficult of 
access successful trial was recently made of Siemens magneto 
electricexploder. During thesummer—May-August—when there 
are nearly twenty-four hours’ daylight, the work proceeds by 
double shifts, day and night, and all tunnels are worked from 
both ends day and night the year through. In winter, during 
the darkest period, November and December, the men worked 
from six to eight hours daily in open rock cuttings, and only in 
a few instances has the work had to be suspended in exposed 
positions on account of snow. The average temperature in 
winter is 54°5 deg. Fah.; the lowest recorded last winter was 
52°25 deg. Fah. The weather is usually clear and dry; the snow 
being dry and powdery is not inclined to pack, but is blown 
about by the wind, so that no difficulty is apprehended of keep 
ing the line clear during winter, even in the most exposed 
positions. The work is carried on on the “accord system,” 
2.¢., small contracts are let to gangs of from six to ten men 
having their own foreman, but being directly controlled by the 
contractors’ walking ganger. The work is paid for at per cubic 
yard of rock blasted out, each gang’s work being measured up 
at short intervals. The gangs pay their own smiths, also for 
toois, and some small charges for use of plant, all at fixed rates. 
The average earnings in summer and winter, after deducting 
these charges, have been 3s. 10jd. per day. Ordinary day 
labourers are paid from 2s. 23d. to 3s. 4d. per day ; carpenters 
smiths’, &c., receive from 2s, 94d. to 33. 107d. for day work net. 
The cost of living at present is from 1s, 3d. to 1s. 8d. per day. 
Victoriahaven is now a regular calling place for two lines of coast 
steamers, Norwegian. Through the summer, besides Norwegian 
vessels, three English steamers have brought cargoes of railway 
materials, lumber, and coal, from England. Victoriahaven, 
owing to the Gulf Stream penetrating all these North Norwegian 
fjords, is never frozen, but is open to navigation all the year 
round. The railway company has secured a suitable piece of 
land most advantageously situate, and quays will shortly be con- 
structed with 20ft. of water at lowest tide. As the export of 
iron ore alone is estimated to be 1,000,000 tons annually, and 
the company’s steamers are to be of 3000 tons burthen each, 
accommodation will be provided for loading and despatching 
three of such steamers daily. Export of the Gellivaara ore has 
commenced from Luleii, and the company are said to have more 
orders than they can execute. The estimated cost of the con- 
struction of the Norwegian section is £388,888. 


panne 








ase 


ia IF A PRE etn pete oe 





ni eit ra cin nea 








Marcu 15, 1889. 


THE ENGINEE 


R. 219 














THE NORTHFLEET 





a ‘ 

——-@ -¥ 
1D | 
ill 


AN 


om i cor 
_ 


FIGAS 


SERIES ELECTRIC TRAMWAY—DYNAMO 


AND CARS. 


Hi 


i 


PMR LE a 


Ml Ht | 


iW” UWA 


ELEVATION 


| ll 


Tue Encineer 
FIC./4 





























JOHN SWAIN 


A SERIES ELECTRIC TRAMWAY. 





Tuk first electric tramway in this country, in which the cars 
are run in series, has been opened this week, and is now success- 
fully at work at Northfleet, where the line has been laid by the 
Series Electric Traction Syndicate as a continuation of an exist- 
ing horse tramway. A small map of the line will be found on Fig. 
1, page 221. Although this is understood tobe the first line on 
the system adopted by the Series Syndicate, there is very little 
in it that may be looked upon as of an experimental character, 
and as it has been carried out by engineers of great repute in 
tramway engineering, and who would object to any unsatisfac- 
tory features in the permanent way or mechanical details, it may 
safely be said that nothing more than a little experience in daily 
work is n to prove the practical and commercial fitness of 
the electrical details. By this we must not be understood to 
express any doubt concerning these, but only to admit that 
satisfactory as everything seems, experience will undoubtedly 
suggest minor modifications. We are very glad that this line is 
now in operation, for it will not only afford the best explanation 
of the system, but it will be another line at work from which 
information as to cost of working will be obtainable. There are 
at present only two cars upon the line, and the traffic is not 
likely to be heavy, but it will nevertheless be possible to obtain 
from it figures by which the estimated cost of working may be 
compared, and the probable cost in other cases determined with 
some approach to accuracy. The line is complete in itself, and 
18 In every way & good, well-constructed, and well-equipped line 
for showing what can be done as compared with horse traftic. 
The electrical data upon which the calculations of expected 
results are based must, however, be very unsatisfactory in their 
practical application if it is not proved that a very material 
profit as compared with horse haulage is possible. 

The line has been built to show the practicability of running 
electrical tram-cars in series with each other. The importance 
of the successful working of cars in this manner will be appre- 
ciated by engineers, as removing some difficulties from the 
application of electricity to large tramway systems which, it is 
por nen and no doubt would to some extent attach to parallel dis- 
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involve great chances of breakdown of insulation due to the 
necessarily near proximity of conductors of opposite potential. 
As an example of the loss of power that would take place with 
| tram-cars driven by electricity of this potential—200 volts—on 
| a large scale, the following will suffice:—Starting with a con- 
| ductor of very large area, say with an electrical resistance of 
| 15 ohms per mile—which represents a weight of nearly three 
| tons of copper per mile—and assuming that 400-H.P. were 
| required to be transmitted to a midway point on a line five 
| miles in length, the initial power required to be delivered to the 
| terminals of the conductors to realise the 400-H.P. in useful 
| work at the midway point would be upwards of 2500-H.P. 
| Now, in series running, allowing the same difference of 
| potential at the terminals of each motor—i.e., 200 volts— 
405-H.P. only would be required to deliver 400-H.P. at the 
midway point along a line of the same length. These facts are 
pertinent, so long as it is admitted that a higher voltage cannot 
| be used without seriously increasing the danger of short circuits 
| on the parallel system. Theserious mechanical difficulties in the 
| application of the series system of distribution have, it is claimed 
| by the Series Traction Syndicate, been successfully overcome. 
| The system of circuit and of working may be gathered from the 
diagram, Fig. 10, page 221, in which the positive cable is marked 
| “underground cable,” and the return cable marked “line 3.” At 
regulardistancesthe positive cableis broken and iscon- , - 
nected to pairs of plates marked 2, 2 and thus placed: 
These plates are held by springs, as shown, by which “ te 
they are pressed together except during the of a car. 
Each car a is provided with an arrow or collector, which runs the 
whole length of the car. This arrew, Fig. 10, separates the plates 
and causes the current to pass vid the arrow through the motor 
on the car, and thence on to the cable ahead of the car, and 
home vid line 3. Any number of cars may thus be placed in 
series along the line. These pairs of plates or circuit closers 
are placed arranged as shown at Fig. 11, page 221, in a conduit 
beneath one of the rails, as will be explained in detail hereafter. 
| In order to make this system suitable for adoption in ordinary 





As yet the working of electrical tramways by underground | roads and streets, the first point to be considered in designing 


conductors has not been attempted with a much higher poten- 


the mechanical details was the construction of such a conduit 


tial than 200 volts; a much higher voltage than this would as would cause the least possible interference with the surface 
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of the roadway, and would be of sufficient structural strength to 
provide for the heavy traffic of our large towns. In order to 
avoid a greater interference with the surface of the road than 
is common to ordinary horse tramways, it was decided in the 
first instance that the conduit should be laid directly under one 
of the track-rails, and not, as in the case of cable tramways, 
centrally to the track. The further consideration of interfering 
as little as possible with the water and gas mains existing below 
the surface of the roads required that this conduit should be 
kept to the smallest possible dimensions consistent with prac- 
ticable working. 

The tube, Figs. 2 and 5, as constructed at Gravesend is 8in. in, 
width, the bottom being 13in. below the surface of the road. 
The slot through which contact is made between the under- 
ground conductor and the car-motor is formed by leaving a 
space of fin. between two bull-headed rails, somewhat similar 
to the ordinary Vignoles’ railway rail, these being 4}in. in depth, 
with upper flanges 1jin. wide. The outer of these rails serves 
as the tread for the tramway wheel, the inner corresponding to 
the guard lip of an ordinary tramway rail. These rails are secured 
through their webs to cast iron chairs or yokes, Fig. 6, at inter- 
vals of about 4ft., the yokes being of such section as to leave a 
clear space below the bottom flange of the rail of 13in. by 8in. 
The walls of the conduit between the yokes are formed of Portland 
cementconcrete6in. thick. Therailsarelaidin lengths of 21ft.; the 
yokes on either sideof the joints being placed 1ft. Sin. apart, centre 
to centre, and a chamber is formed where these joints occur, 
covered on the inner side of the rail 
by a small hatch, 1ft.44in. by 8}in., 
recessed on the surface and filled 
with wood - paving blocks, Fig. 3 
and 4. These chambers serve for the 
purpose of access to the “spring 
jacks,” or contact points—Fig. 8— 
to which reference will be made 
further on, and also admit of the 
removal of any dirt from the tube, 
and, further, give facility for 
tightening up the fish-plates at the 
rail joints. The corresponding 
tramway rail is of the ordinary 
girder type, the gauge being main- 
tained by means of tie-bars attached 
to the girder rails and the cast iron 
yokes, and require no further des- 
cription. Figs. 2, 3, 4, and 5 show 
the ordinary construction of the 
roadway in detail. 

The narrowness of a portion of 
the road on Northfleet Hill ne- 
cessitated the construction of a single line with turn-outs, and 
of what is sometimes called “ double-single” line. In the latter 
instance three rails are laid, two of them being conduit rails 
and the third an ordinary girder rail, a cross-section of which is 
shown in Fig. 5, and at Fig. 12a piece of this line, twenty-one 
lengths of 21ft.,isshown. The car, travelling in either direction, 
uses the centre rail, which in one direction serves as a conduit, but 
in the other direction takes the place of the ordinary girder 
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rail. At the turn-outs the junction of the conduits underneath the 
road necessitates the construction of special points and crossings 
—Figs. 6 and6z. The points are provided with movable tongues, 
Fig. 6£, set so as to direct the traffic automatically to the left-hand 
side of the road, and in order to avoid risk attendant on havinga 
long unsupported tongue forming the roof of the conduits at 
their junction, a special tumbler with spring has been designed, 
so formed that it provides a support for the point of the tongue 
under ordinary conditions, but during the passage of a car it is 
deflected out of position so as to allow a full clearance for the 
current collector or “arrow.” Where it is necessary—as, for 
instance, at the terminal fork at the Northfleet Station end of 





the line—to provide a means by which the cars can be caused 
to take either track, a claw—Fig.6p and 6r—is pivotted to the 
tumbler, which can, by means of a lever, be made to engage 
with the under-surface of the tongue, and thus draw it into the 
required position. Details of the points are shown in Fig. 6, 
and details of the accompanying crossings where the slot rails 
cross the girder rail in Fig. 7. 

Along each side of the track, buried in the concrete, is an 
earthenware tube 3in. in diameter—Fig. 2 and 4—theendsof which 
protrude into the cavity formed under the conduit hatches— 
Fig. 3—where they are cpen for access. Into these tubes are 
drawn lengths of about 21ft. of Henley’s highly insulated 
ozokerited ruober cable of .an insulation resistance of 7500 
megohms per mile, and also the unbroken return cable from the 
extreme end of the line, it being considered essential in this 
system that the earth should form no part of the circuit. 

The cars used at Gravesend, which are supplied by the Falcon 
Engine and Car Works, Loughborough, are shown on page 219. 
The motors are run at 400 revolutions per minute, delivering 
at this speed, when the field magnets are fully excited, 15- 
horse power on the brake. They were made by Messrs. Elwell- 


Parker, and are shown in Figs. 12; the peculiarity of their shape 
is owing to the fact that they had to be made very narrow so as | 
to fit under a car running on a 3ft. Gin. gauge. The front of the | 
motor is supported by two bearings on the driving axle of the | 
car, the rear being suspended by a spiral spring from the car | 
body. A double helical pinion on the motor shaft drives | 
directly a spur wheel on the car shaft, in the ratio of 1 to 4}. 
The regulation of the motor is attained by massively-con- 
structed switches mounted on each platform. One of these 
switches reverses the connections of the field so as to reverse 
the direction of the car ; the other regulates the resistance of | 


Cross SECTION AT HATCHWAY 
















rubber belt, the whole gear being hauled alternately by chains 
at either end of the car. A current of perfectly constant value 
is necessary to work the system. In this case it is generated by 
one of Messrs. Statter and Co.’s constant current machines 
illustrated in Figs. 13 and 14, This machine fulfils the rather 
arduous conditious which are imposed upon it, the electro- 
motive force being continually varied from a few volts to 


| upwards of 400, the current remaining nearly constant at 
/ 50 amptres, The generator is driven by a Robey compound 


underneath type engine of 10-horse power nominal, with loco- 
motive boiler over it. 


LONGITUDINAL SECTION THROUGH SLOT 
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a shunt to the fields, so as to weaken or strengthen it, in propor- | 
tion to the power required. 

One of the cars is lighted electrically by means of low-resist- 
ance lamps of the Bernstein make. Three accumulator cells, 














each of thirty-one plates of the tramway type of the Electrical 
Power Storage Company, are inserted in the main circuit, and 
five lamps of 10 ampéres each, and 6°5 volts, are run in parallel | 
off the accumulators. The accumulators themselves, however, | 











are not discharged ; they only serve as potential reducers, the 
whole of the main current going through the lamps. Should 
one of the lamps break, the remainder are slightly more highly 






































heated, and the current due to the broken lamp passes through 
the accumulator. A two-way switch enables the accumulator 
to be taken in or out of the main circuit, and the accumulators 
are large enough to run all the lamps without assistance from 
the main current, should it be requisite. 

The arrow is shown on page 219 position under one side of the 
car. It is supported at distances of 5ft. 7in. on cast iron bearing 





blocks, sliding along the surface of the rail. These blocks are 
connected by iroy tie bars, which take all strain off the india- 









Cross SECTION OF INTERLACING LINE 
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With one loaded car running—the cars have no overhead seats 
—the ampere meter in the generating house stood on an average 
at 60, and the volt meter at about 165, representing about 
13°2 horse-power electrical; but as the car went up or down the 
inclines, or round the curves, the E.M.F. varied from 120 to 
340. Of the above horse-power about seven was used in over- 
coming road resistance; but these are larger than would be 
under ordinary circumstances, and with larger cables. And also, 


| it must be remembered, it remains the same with any number 
| of cars, 


These curves at the crossings are very sharp, and this is 
necessary as a means of keeping the long unsupported points as 
short as possible, a detail which is equally a difficulty in cable 
tramways. It is, however, a feature which requires considera- 
tion; for the sharpness of these curves is an objectionable 
feature to passengers, especially when the cars run at the speed 
at which they ran on Wednesday, namely, about seven miles an 
hour. For such roads, however, as this at Northfleet, and indeed 
a great many others, there cannot possibly be any objection to 
the use of overhead conductors, properly supported by well- 
designed masts and brackets, which might also support electric 
lamps and the postal telegraph lines. This would get over many 
difficulties, reduce the cost of passenger conveyance, and make 
the roads safer. 

The spring jacks, switchgear, lighting, and sundry apparatus, 
have been supplied by the United Electrical Engineering Com- 
pany. The whole of the road work and mechanical details were 
designed by Mr. Joseph Kincaid, M. Inst. C.E., the company’s 
consulting engineer, and the construction was executed for him, 
under the personal supervision of Mr. J. E. Waller, Assoc. M. 
Inst. C.E., by Messrs. Dick, Kerr, and Co. All the electrical 
work was carried out under the eupervision of the company’s 
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electrical engineer, Mr. E. Manville. 








THE METEOROLOGICAL SocieTy.—The tenth annual exhibition of 
instruments will be held at the Institution of Civil Engineers, 25, 
Great George-street, Westminster, in conjunction with the Society's 
meeting on Wednesday, the 20th inst., and will be very interesting 
and instructive. The exhibition is specially devoted to actinome- 
ters and solar radiation apparatus. It will also include several 
new instruments and a number of photographs of flashes of light- 
ning, clouds, &c. The exhibition will remain open till Friday, the 
22nd inst. Persons, not Fellows, wishing to see the exhibition can 
obtain tickets on application to Mr. W. Marriott, Royal Meteoro- 
logical Society, 30, Sent George-street, Westminster, 8S. W. 

ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—Mr. A. 
McKenzie read a paper on the ‘“‘ Management and Care of Steam 
Boilers,” before the members of this club, on Friday last, at the 
Durham College of Science. Commencing with the furnaces, the 
question of combustion was gone into, and the best methods of 
firing shown for land and marine boilers and also for locomotives. 
Special attention was directed to the course of the formation of 
smoke, and the great losses consequent on the imperfect com- 
bustion of the fuel, it being pointed out how judicious admission of 
air promoted complete combustion, and consequently prevented 
the formation of smoke. The efficiency of various fuels was given 
in tabulated form, it being shown that petroleum ranked first and 
coal next, the other fuels mentioned being wood and such refuse 
as cotton stalks, sugar-canes, &c. Turning next to the interior of 
boilers, the various kinds of water met with in ordinary practice 
were examined and the scale forming the nature of each mentioned. 
The formation of scale was explained, and also the consequent 
increase of fuel required to maintain the evaporative efficiency of 
the boiler, it being stated that for jin. scale it would be 60 per 
cent, and for din. scale 150 per cent. increase. The deterioration 
of boilers from general wear and tear was shown, and the necessity 
for frequent and thorough inspection insisted upon. After con- 
sidering at some length the general ‘‘running ” of boilers, and the 
best methods shown of treating them under different emergencies 
the lecturer terminated with some remarks on testing boilers, In 
the discussion which followed, and in which many members took 
part, the main question raised was the test required by Lloyd’s and 
the Board of Trade for high-pressure marine boilers, it being the 
general opinion that twice the working pressure was excessive. 
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THE NORTHFLEET SERIES ELECTRICAL TRAMWAY—PERMANENT WAY. 


(For description see page 219.) 
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ENGINES OF SS. PARIS 


AND ROUEN.—END VIEW. 


(For description see page 217, 
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AMERICAN BREECH-LOADING 
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CAST STEEL GUN. 








TEST OF THE CAST STEEL BREECH-LOADING 
RIFLE OF OPEN-HEARTH STEEL. 


AN Act of Congress, approved March 8rd, 1887, appropriated 
20,400 dols. for the purchaseand completion of three rough-bored and 
turned steel cast 6in. guns—one to be of Bessmer steel, one of open 
hearth, and one of crucible steel. One gun of Bessemer and one 
of open-hearth steel have been finished, but no proposals for a 
crucible steel gun have as yet been received by the navy depart- 
ment. These castings were to be of domestic manufacture, of best 
quality of raw material, uniform in quality, and free from all im- 
perfections of casting. The guns were to be of one piece, except 
the trunnion band, if so desired, and they were not to be forged. 
The test and bursting of the gun of Bessemer steel was described 
in our issue of December 29th, 1888, The second gun, of open- 
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| hearth steel, has recently been tried at the proving ground at 
Annapolis. In external appearance it differs from the former gun 
| in having a trunnion band of cast steel screwed on, instead of 
| having its trunnions cast solid with the rest of the piece. It also 
| has a slightly greater diameter across the cylinder or breech, and 
| is nearly 30001b. heavier than the Bessemer steel rifle. The gun 
| was cast, rough bored, and turned by the Standard Steel Castin; 
| Company, of Thurlow, Pa., and was fine-bored, chambered, an 
| rifled at the gun shops at the Washington navy yard. As in the 
| case of the Bessemer steel gun, the interior work shows most 
creditable machining by the Government workmen at the navy 
| yard. The interior profile was made exactly the same as that of 
| the service 6in. rifles of Bureau of Ordnance design, so that direct 
| comparison could be made of ballistic results from the two classes 
of guns, The naval built-up gun is considerably lighter than the 








cast steel gun, its weight being about 10,800]b., as against 
13,125 lb. for the Thurlow gun. 

The physical characteristics of specimens from this casting are 
quite uniform. With the eight specimens experimented upon, the 
ultimate tensile strength varied from 79,2461b. to 81,3341b., the 
elastic limit varied from 36,4141b. to 38,961 lb., while the elonga- 
tion ranged from 19°10 to 27°85 per cent. 

As will be seen from the plan of the gun, the breech is a cylinder, 
while forward of the trunnions the profile of the chase and muzzle 
slope away in a curve of such a trend as to make the resistance of 
the gun at any point correspond with the ordinate of the pressure 
curve at that point. The breech is closed on the interrupted screw 
system used in most breech-loading guns. The De Bange pad 
seals the joint between breech plug and gun chamber, preventing 
any escape of gas to the rear, and the front face of the ‘“ mush- 
room” or nose plate is fitted with the housings of three gauges for 
recording the gas pressure in the chamber of the gun. The follow- 
ing are the principal dimensions of the gun :— 


TAU 45. ob. 00 148.08 193°5in. 

Length of bore in calibres 30 cals. 

Diameter across breech .. oh <0 60 dc- ch 00 See 
$s of bore across lands oc ce ce ce ce ee §6OCin. 
9” of powderchamber.. .. .. 22 .. «. « 7 ‘Sin. 


Capacity <. 0 esles ee males a5 Goa pOan 
Twist of rifling—increasing from 1 turn in 180 calibres to 1 turn 
in 30 calibres at muzzle. 


Weight ofgun .. .. .. «. a 18,125 Ib. 
i a a eer ee ee 
+» 9) powder charge .. 48} Ib. 


There are twenty-four lands and grooves, the rifling being of a 
modified ratchet system. The projectile is fitted with a soft copper 
band near its base, of a diameter greater than that of the bore 
across grooves. When the gun is fired, the band is forced into the 
rifling as the projectile moves down the bore, and thus the neces- 
sary spin is given the shell. The projectiles were the common cast 
iron shells, cored for a bursting charge of five pounds of powder ; 
but in tests of this kind at the proving ground the shells are not 
filled with powder, being brought up to the standard weight—100 lb. 
—with sand. 

The powder used in the trial was the regular naval 6in. gun- 

wder, manufactured by Messrs. Du Pont, at Wilmington. It is 

nown as brown prismatic or cocoa powder, from its colour, and is 

ressed in hexagonal prisms lin. high, each prism pierced with a 
a hole in its axis for ignition. Ten grains weigh 1]b., the 
specific gravity being about 1‘825. One of these grains, if ignited 
in the open air, will burn for eight or ten seconds before being con- 
sumed; but when under pressure, as in a gun, its rate of combus- 
tion is very rapid, although slow compared to that of ordinary 
black powder, which is not used for high-powered guns, being far 
too violent and ir: lar in its action. 

The charge of lb. is known as the full service charge for 
naval 6in. guns, and from a long record of firing at the proving 
ground can be depended upon to give a 100 lb. shell a velocity of 
2000ft. per second, with a pressure in the gun chamber of about 
fifteen tons to the square inch. The test ordered by Act of Congress 
was to include ten of these full charges, delivered from the gun as 
rapidly as possible. Preparatory to the firing trial, the gun was 
mounted on an old-fashioned wooden carriage, with the slide 
inclined upward to the rear, so that the piece would run to battery 
again after its recoil. Recoil was peeve by friction compressors 
on the sides of the carriage, set up with screws, and a stout hemp 
breeching, with rubber buffers in rear. Bomb proofs were provided 
for officers and gun servants, and heavy bulkheads or traverses of 
timber and sand bags protected the other guns and carriages on the 
platform from injury from flying fragments. 

The trials took place on February 7th, 1889, and was under the 
direction of Lieutenant-Commander J. H. Dayton, Inspector of 
Ordnance in charge of the proving ground, assisted by Lieutenants 
F, A. Wilner and V. S. Nelson and Ensign R. B. Dashiell. Many 
naval officers from the Academy, and representatives of the steel 
casting company and of the press, were present. 

Before the rapid fire test with ten rounds, two rounds with 
reduced charges of 36 1b. were fired to set the gas check and warm 
the gun. These charges gave pressures from previous records of 
abouteleven tons to the squareinch. When all wasready, ten rounds, 
with full charges and projectiles, were fired rapidly, the ten shots 
being delivered in 19 minutes and 8 seconds. 

The gun stood the ordeal without rupture, being the first 
American high-powered cast steel gun that has endured a full 
charge firing test of ten rounds. Whether the piece has been 
injuriously enlarged or strained in the trial, catenhal experiment 
alone can show.—Scientific American. 








THE s.s. DUKE oF BuccLEUCH.—The following is a list of the 
engine-room staff of the steamer Duke of Buccleuch, which, it is 
supposed, was lost off Bognor with all hands on March 6th, after 
collision with the Vandalia:—T. Sutherland, chief engineer; F. H. 
Mee, second engineer; F. W. Wake, third engineer > i W. Cockle, 
fourth engineer. 

LIVERPOOL UNIVERSITY COLLEGE ENGINEERING Socrety.—At 
the fortnightly meeting of this Society on Friday, an interesting 
paper was read by Mr. H. Pooley on ‘‘The History and Manufac- 
ture of Coal Gas.” After describing the earlier experiments made 
in connection with this subject, the author gave an account of its 
practical introduction by Murdoch. The first building lighted by 
this means was the Soho Engine Works, at Birmingham, of the 
celebrated James Watt, of which Murdoch was manager. An 
account was then given of the chief improvements introduced up 
to the present time, concluding with a brief description of a 
modern gasworks. On Wednesday last, the members, by kind 
permission of the engineers, visited the Liverpool Hydraulic Power 
Company’s works at Athol-street. The party was met by the resi- 
dent engineer, Mr. F. M. Evanson, who conducted them to the 
overhead tanks which receive the water pumped from the canal ; 
the course of the water to the pumps and the accumulators was 
then followed, and the party concluded a very interesting visit by 
inspecting the engines and Latioes, together with some specimens 
of old wooden water pipes which had been excavated during the 
laying of the hydraulic power mains. 

INSTITUTION OF CIVIL ENGINEERS.—At a meeting of the Asso- 
ciation of Birmingham Students of this Institution, held at the 
Colonnade Hotel, on Wednesday, March 6th, Mr. G. L. Gregson, 
Stud. Inst. C.E., read a paper upon “ Electro-Motors and their 
Applications.” The paper commenced with the definition of an 
electro-motor, which it appears is a machine for converting the 
energy of electric currents into the energy of mechanical motion. 
By the aid of diagrams the action which takes place in the electro- 
motor, when supplied with a current from an external source, was 
described as that exhibited between a magnet and a wire conveying 
a current, and is the reverse of the action seenin the dynam o 
when run asa generator, The difference between the alternating 
current and the continuous current motor was briefly described. 
The question of the efficiency of transmitting power by electrical 
means was dealt with at some length, and methods of obtaining 
the cial efficiencies of both motors and generators were 
given. An instance was given in which 87 per cent. of the power 
put into a as dynamo was actually obtained from an 
electro-motor when 50-horse power was being transmitted. A 
number of the various purposes to which electricity is applied as a 
motive power were described, the principal one being its adapta- 
bility to the propulsion of vehicles, which can be done either by 
carrying the motive power on the car by the aid of secondary 
batteries as used on the electrical tramcar recently made for Bir- 
mingham, or the electricity can be conveyed to the car by means 
of a wire and a sliding contact fixed on the car. Ina number of 
mines, both in England and abroad, electro-motors are in use for 
winding, pumping, haulage, and ventilation, also for propelling 
small launches and cranes are now worked by electrical means, 
The chair was taken by Mr. Robert Godfrey, Assoc, M. Inst. C,E, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for che opinions of our 
Correspondents. ] 


THEORIES OF CYLINDER CONDENSATION. 


Sir,—In your article on “‘Theories of Cylinder Condensation,” 
208, you say:—‘‘To sum up, then, we take it to be certain 
that under all circumstances liquefaction results from the per- 
formance of work ;” and again you say, ‘“‘Our sole contention is 
that nothing is certainly known as to how the heat in steam is 
converted into work, and that consequently the conversion may 
take place directly in the cylinder during the admission part of the 
stroke.” The expression, “performance of work,” is one very 
difficult to understand in this connection, and would seem to me 
worth dwelling a little upon. Suppose a man were to pump water 
into a cistern, we should say that work was done; whereas, if a 
tap was opened and the water allowed to run out, the action would 
hardly be associated with the performance of work. Again, if air 
were pumped by hand into a receiver, it would involve a per- 
formance of work, but if the air from the receiver were allowed to 
escape, and the man were told that work was going on, he would 
robably reply by wiping his brow and intimating that the work 
had been done by him, and the escape of air was simply an 
undoing of what he had accomplished. It is quite true that 
advantage might be taken of this escape of air to produce sounds in 
an organ, but nevertheless, the work is done by the man. So 
with steam—work is done by the coal in the formation of steam 
and the attainment of pressure. 

Suppose a cylinder full of steam under pressure separate from the 
boiler so arranged that by an electric spark the piston and one end 
of the cylinder could be instantly dissolved, an explosion would take 
place in undoing of the work accomplished by the coal, the steam 
being restored to water in the form of very minute particles. On 
the other hand, if the cylinder filled with steam were allowed to 
remain in that position sealed up, the steam would in time give 
place to water, the length of time depending upon the conductivity 
of the cylinder metal in carring off the heat. 

What takes place in an ordinary cylinder is simply a check or 
brake put upon the steam in its effort to escape, advantage being 
taken of the retarded motion to produce a useful effect. If 
we regard steam cylinder phenomena from this point of view, I 
think there is no occasion to introduce the question of cooling 
surfaces, or liquefaction, due to what is called performance of work, 
in order to account for water, but for a clear understanding of the 
subject to rely upon the effects which are incident to, andinseparable 
from, continued expansion, viz., cold, which causes condensation, 
and the formation of steam from the decline of pressure, as sug- 
gested in my letter of January 29th, which you were good encugh 
to publish. HENRY BaRCROFT. 

The Glen, Newry, March 12th. 








Str,—In your analysis of the theories of cylinder condensation 
you do not carry your investigation to the behaviour of the Cornish 
engine, which might afford some useful information. I will not 
attempt any learned theory, but simply confine myself to facts. 
A Cornish pumping engine works most economically when it 
makes comparatively few strokes per minute, and it works most 
satisfactorily when it gets full steam for about five-eighths of 
its stroke. Let us take the case of a Cornish engine 
making three 9ft. strokes per minute. The cylinder is jacketted, 
and it and the steam pi are effectually covered; the 
eo of steam is 35lb. to 40lb. Such an engine will raise 

million foot-pounds of water by the consumption of 1 cwt. of 
dross or Scotch small coal which has passed through a screen lin. 
wide between the bars; this is something like 44]b. per horse- 
wer per hour. You will bear in mind that it is not indicated 
orse-power, but work actua!ly done. If the fires were supplied 
with large lumps of coal of good quality the consumption would be 
much less, and you must bear in mind that there is no allowance 
for friction of plungers or friction of the engine, the only points 
noticed being the coal consumed and the water raised. Although 
the space which the piston passes through in a minute is only 54ft., 
and it only gets steam while passing through about 17ft. per 
minute, the piston moves at a high speed, while the steam is 
admitted certainly not under the rate of 300ft. per minute. 

In this way the steam is being admitted into the cylinder at three 
intervals in every minute, and at the rate of 300ft. per minute, or 
5ft. per second, and the boiler being fired continuously, then for 
about three seconds every minute steam is passing into the cylinder, 
and the other fifty-seven seconds it is confined in the boiler. The 
result is that the steam being superheated during fifty-seven 
seconds in every minute, will be entering the cylinder at a higher 
heat than is due to the pressure. Then, again, the engine being 
single-acting, the upper part of the piston and the cylinder cover is 
always maintained at this heat—minus the condensation there 
which cannot be so much as in an engine which gets steam on both 
ends of the cylinder. The cylinder being large, there is a smaller 
pe of circumference to area than in a small cylinder engine. 

e result is that there is less waste of heat or condensation, and 
the Cornish ogy’ engine appears to be more economical than 
any other. Why, I do not know; but perhaps you can explain the 
theory of it. A MINING ENGINEER. 

[We gave the answer to our correspondent’s question as far back 
as 1865. He will find it on page 163 of our nineteenth volume. 
“4 —- mistaken as to the steam being superheated.— 

D. 





S1r,—None of the explanations given as to the cause of cylinder 
condensation appear to be satisfactory, but perhaps you will find 
room for another which is. 

Steam with less than 966 units of latent heat per pound weight is 
supersaturated, and on contact with cooler bodies will part with 
excess water, until by condensation equilibrium of temperature be 
restored; but if the other body be of higher temperature, any 
excess is evaporated until the proper amount of latent heat be 
made up by the transfer of heat from the substance in contact. 

In order, therefore, that the greatest possible proportion of the 

atomic motion called latent heat should be converted into piston 
motion, it is necessary that the cylinder be kept at a uniform tem- 
perature by providing a fund of heat which the cylinder may 
transfer to the steam, and so make good the amount of temperature 
which the steam has lost by expansion. 
_ It should be mentioned that absorption of heat by expansion 
increases rapidly with the steam pressure, for whilst steam of two 
volumes or atmospheres of pressure—say 30]b.—falls by doubling 
its volume to 15lb., and loses thereby 21 x 2 = 42 units of heat, 
steam of eight volumes—having roundly 1201b.—pressure will in 
doubling its volume lose 84 x 8 = 672 units, and therefore the 
nécessity for the external supply of heat is greatly increased in 
engines using the higher pressures. Vv. 

March 11th. 

Sir,—I have read with interest the article upon theories of cylin- 
der condensation given in THE ENGINEER of this week, and think 
the facts given are of much value to those concerned with the 
subject. I would like, however, to be allowed to dissent from the 
view to which reference is made, that a very large proportion of all 
the difference between the steam shown by an indicator diagram 
and that known to be evaporated is, according to one theory, due 
to water carried over with the steam from the boiler. Numerous 
experiments might be quoted to show that 5 per cent. is uncom- 
mon, and that more than that is very unusual indeed. I do not 
see any reason, therefore, for the supply of very wet steam to an 
engine. With regard to the cylinder condensation common to even 
the best engines, I think there is but little doubt that a very large 
proportion of this is due to the cooling of the cylinder during 
expansion, and while the exhaust port is open, and the remainder 
to the conversion of heat into work, causing condensation, I donot 





) eo understand the latter part of the article referring to con- 
ensation during admission, a period during which the work is 
done in the boiler; but the argument is apparently that brought 
forward by Mr. Worby Beaumont in a paper read at the Society of 
Engineers last year. Mr. Beaumont’s theory, as I understood it, is 
that that which is known as the external work of evaporation is 
work of re-evaporation; in other words, that the expenditure 
of heat which flows out of the steam in the form of energy 
of the moving piston—as in the first drawing in your 
article—results in cundensation of some of the steam, and 
that it is in this re-evaporation that the heat equivalent of the 
external work of evaporation is employed. In the case of the steam 
engine he argued that the liquefied steam would be found in the 
cylinder, and that its equivalent quantity would have to be supplied 
to the boiler by the feed, the total heat of formation thus remain- 
ing the same. ? 

should like also to say that it appears to me to be difficult to 
agree with the theory of Zeuner, to which you refer, as there seems 
to be no reason for expecting that the water would rob the steam 
of much more heat than it would give up again during expansion ; 
and in many engines there is no reason for the existence of such 
water at the beginning of the stroke, Q. C. 

London, March 14th. 


THE ADMIRAL CLASS OF BATTLE SHIPS CONVERTED INTO 
CRUISERS. 


Simr,—As it is the opinion of the committee on the naval 
manceuvres of last year, that the low freeboard of this class of 
ships ‘“‘renders them unsuitable as sea-going armour-clads for 
general service with the fleet,” I will humbly suggest their con- 
version into cruisers, They will form splendid substitutes in lieu 
of building any more of the Blake type. I would suggest the 
complete removal of their barbettes, and also the heavy guns that 
are carried in them. A long and lofty topgallant forecastle, and 
also a poop, builtand connected with thestructure amidships, in which 
their 6in. guns are contained should be added. These improvements 
will give them a large freeboard, and better adapt them for cruising 

urposes, In the place of the heavy guns taken out, they should 
“ re-armed with either three or four 22-ton guns; their un- 
armoured ends protected with 3in. or 4in. of armour in thickness 
along the water-line, at the least 4ft. below and above it. The 
sixteen 67-ton, four 45-ton, and two 110-ton guns, with all their 
various fittings removed out of them, will be quite ready to hand 
for the arming of the new battle-ships that are to be constructed. 
Thus the important problem in connection with the supply of the 
heaviest guns will be solved to a certain extent; their re-arma- 
ment protected with armour; the materials of which their barbettes 
are composed utilised in a different form in the new battleshi 

Severe weather in general prevails in the North Atlantic 
Ocean, the shortest route by which the largest food supplies 
are conveyed to this country, and similar weather is encoun- 
tered off Cape Horn, and between this cape, New Zealand, 
and Australia, this latter route being much frequented by 
a very large number of valuable laden sailing merchant ships. 
In war times, therefore, on those ocean highways, cruisers of 
exceptional size and engine power are absolutel 'y to 
discharge the duties incumbent upon them in an effectual manner. 

Admiral Sir Arthur Hood’s defence of the Admirals, by not 
comparing them with other foreign battleships, betrayed consider- 
able weakness, for it is against these other battleships that in every 
probability they will have to contend. Not wishing to occupy too 
much space in the columns of your valuable paper, I limit my 
comments on this point. 

Lord George Hamilton's programme of shipbuilding in connection 
with the special vote of 214 millions requires recasting. Not a 
single provision is made for any armoured ram or improved 
Polyphemus. 

The nation is now on the eve of laying out a very large sum 
towards an increase of the Navy, and thoroughly to strengthen it. 
The Admiral class of ships should be renovated, and relegated to 
other duties less onerous than those of battleships. 

March 12th. A RETIRED OFFICER, 








FAN EFFICIENCY, 
Smr,—I notice an error in equation (7) in my letter of last week, 


instead of— ae 
V=ks, {1- e) \ 


it should obviously be— one ; 
a «53 otter 2 
v= ef bry yl-(™)" } 


A 
as the context shows, It is entirely my own slip. 
St. Neots, March 13th, ANTHONY 8. Bower. 





Srr,—The value of Mr. Bower's elaborate letter is vitiated by the 
circumstance that his assumptions are from tirst to last opposed to 
those of Dr. Lodge and Professor Unwin. Both parties cannot 
wend be right ; and when Dr. Lodge tells me that the air grows 

otter as we rise in an evasé chimney, while Mr. Bower tells me that 
it grows colder, I take a thermometer and find that there is no 
difference I can measure after I have made allowance for the tem- 
erature of the mine. The defect in all the explanations that have 
m supplied to me of what takes place is that they are not con- 
sistent with facts. If they are _ as to principle they are wrong 
in degree. Thus, assuming that Dr. Lodge was right when he said 
the pressure rose as we went higher in the chimney, he was hope- 
lessly wrong as to the amount of rise. essor Unwin saw the 
difficulty of the question, looked at in this way, from an early 
period of the discussion, and simply abandoned the position he 
first took up. How is it possible for me to arrive at any conclusion 
when doctors thus differ ? 

“Energy ” isa new comer, but he has not hel; us much, Ido 
not in the least understand in what sense he uses the word 
‘‘ potential energy.” If I did perhaps bis diagram would clear 
matters up a bit: as it is, it is to me as the hieroglyphics on 
Cleopatra’s Needle. 

‘©, J.” is really a very funny man. I gave a diagram and cer- 
tain figures and asked a question. He immediately makes another 
and totally different diagram, and says that is what takes place. 
Very likely, but the statement is in no sense or way an answer to 
my question, which I shall try and put in another form. 

Let us suppose that we have three rooms opening out of one 
another, the doorway being as wide as one end of each of these 
rooms. The rooms are all of the same length, but of different 
breadths and of such dimensions that the first or largest will hold 
900 soldiers arranged in regular marching order, the second room 
will hold 450 men, and the third will hold 300 men. There is an 
unlimited number of men in reserve, so that the rooms are always 
kept quite full, the men marching steadily through them. Now it 
is quite clear that the men must march three times as quickly 
across the first or smallest room as they must across the last or 
biggest room. The number of men which will traverse any room 
in an hour will be the same; but the number of men in any one 
room moving forward steadily will vary as the sizes of the rooms 
vary. For men let us put pounds of air, and you have my 
proposition. In any length of the evasé chimney we shall have a 
certain weight of air moving at a given velocity, and, other things 
being equal, the velocity will be in the inverse ratio of the weight 
of air. Thus in the first length of the chimney we have, say, 10 lb. 
of air moving at 30ft. per second. In the last length wo have 
30 lb. of air moving at 10ft. per second. Of course all the air has 
to pass through the evasé chimney, as Mr. Bower points out ; but 
why he should insist on a thing in opposition to which I have not 
written a hint I fail to understand. If your correspondents will 
concentrate their minds on my soldiers, they will perhaps see the 
problem from my point of view. Clerk-Maxwell used demons to 











illustrate a proposition of much the same nature. Let me hope 
that my men with muskets will be equally useful, A MINER 
March 12th. ‘ 





FAN PHENOMENA. 

Sir,—I am not prepared to discuss the remarks made under this 
heading in your paper of February Ist last, as I am inclined to 
believe that Dr. Lodge’s paper on ‘‘ The Flow of Air in a Conical 
Trunk” is of some value. I would, however, point out that the 
little foot-note proceeds on entirely false assumptions, Assuming 
the well-known law that the squares of the volumes are propor- 
tional to the ventilating pressures, then, if there are two venti- 
lating pressures x, and xg producing the volumes of air v, and », 
respectively, the united action of these pressures, or 2, + 2. 
wil —, the volume v, in the same mine. The various results 
are shown in the following expressions :— 

k= Me Mu UTM 
ne Co 
Consequently, 
nm =kvr?; 
My = hve; and 
2, + Ny = b v2, 
By addition 
M + ng = k (v2 + 0°) = k v,?, and 
kv = k (vi? + v4"). 
the different values may then be summarised as under :— 


v3 = a/v? + 2? 
0, = a/v? - 02 


: /y2 — yo? 
Wy = a/¥s ¥s 
These formule show that if a right-angled triangle be taken 
whose sides are proportional to the volumes v, and 7, produced by 
the separate action of the pressures x, and x, respectively, then 
the volume due to the united action of the pressures, or n) + x. in 
the same mine, will be proportional to the hypotenuse of the right- 
angled triangle. 
The data given in your note respecting the Guibal fan at Homer- 
hill Colliery are :— 


Experiment. Revolution. Volume. Shutter, 
Byprbe (0s we CB wc ws «2 OO .. full open 
ee eee . in best position 
© sc:, 00 oat SB eee ~ 


Applying our formula to the ) and c experiments which were 
made under the same conditions, then the volume due to the fan 


alone-- 
—= J v3? — 0° 
a/ 13,6002 — 40002 
= 12,998 cubic feet per minute. 
Instead of (13,600 —- 4000 =) 9600 cubic feet as named in the 
foot-note, 

It may be mentioned that the ventilating pressures , ny and 
Rg are proportional to the squares described upon the sides and 
hypotenuse, and the powers P, P, and P; are proportional to the 
contents of the cubes described upon the sides and hypotenuse of 
the same right angled triangle, whose sides are proportional to the 
volumes v, and v, and the hypotenuse to the volume 7, produced 
in the same mine under the same conditions. 

These formule, however, do not apply in any way to the calcula- 
tion of the efficiency of any mechanical ventilator. 

Newcastle-upon-Tyne, M. WaLton Brown, 

March 9th. 


1 il 





TECHNICAL EDUCATION, 

Sir,—TI shall be glad if you will allow me a short space to reply to 
your two correspondents ‘‘C. H. W.” and ‘‘M.1.M.E.” I perfectly 
agree with the latter that there is no royal road to mechanical 
engineering, nor did I intend in any way to claim that the educa- 
tion given at the engineering department of the University of 
Cambridge was intended to supersede the practical teaching to be 
acquired in the shops of large firms. My object in giving a descrip- 
tion of the engineering work now being carried out at Cambridge 
was to show that it is possible for a pupil, while acquiring the 
theoretical knowledge necessary for an engineer, at the same time 
to learn the use of tools and practical mechanical work, and that 
up to a certain point this can be done without going into the 
ordinary workshop. My letter, I admit, is misleading as to the 
example quoted. The facts remainas stated. But I did not mean 
to convey the idea that this knowledge in the use of tools was all 
acquired in the four years’ course at Cambridge. A natural 
aptitude, combined with previous facilities for acquiring knowledge, 
had in this case assisted in the result attained. 

In the account given of the work of the department, I ey 
mentioned that if the pupil were intended for mechanical engi- 
neering, it would be necessary to complete his instruction by going 
into the workshop of some Lage firm where he would have an 
opportunity of jearning the class of work he intends to pursue. 

‘0 my mind your correspondents do not seem sutticiently to 
realise the difference between a mechanic and an engineer. The 
former has to learn his trade for the purpose of working in one 
particular department—be it fitter, moulder, or pattern-maker 
—under the orders and guidance of others, An apprenticeship ina 
workshop is the only proper means of acquiring such knowledge. 
The engineer, on the other hand, must not only have a general 
acquaintance with all these branches, so as to be able to direct and 
superintend the work, but must also have sufficient theoretical 
knowledge to design and use material to the best advantage, and a 

wer of organisation to enable him to arrange the disposition of 

is work in the most economical manner. A man who has had the 
advantage of the training of one of the engineering colleges, 
followed up by the practical experience acquired subsequently in 
the workshop, must surely be in a better position to manage an 
engineering business, or even a single department of a business, 
than one who has acquired his knowledge as an apprentice, supple- 
mented by such technical education as can be acquired at evening 
classes, The superintendent has to engineer men as well as matter; 
and by so much that he is superior in knowledge to those he con- 
trols, the more he is respected, and the more command he has over 
them. The companionship of other educated minds, and the emu- 
lation engendered by the examinations at college, are surely more 
likely to expand the mind and be more improving than the daily 
contact with mechanics and other apprentices who have not had the 
advantage of the same class of education and training. These are 
the social advantages to which I referred. 

Unless a pupil has a natural aptitude for mechanical work, no 
teaching at a technical college, or even in a workshop, will ever 
make him an engineer, or even a good mechanic ; but the engineer 
who, having this natural aptitude or genius, has had the advantage 
of a theoretical education, followed up by practical training ina 
workshop, may surely be backed against one who has obtained all 
his knowledge in the shops. 

The engineering department at Cambridge, or of any other 
technical college, is not adapted for the teaching of mechanics but 
of engineers. I contend that where there is the natural aptitude 
for mechanical work it is possible for a pupil, while learning the 
theory of engineering at college, at the same time to acquire such 
a knowledge of the mechanical part as will enable him to take the 
fullest advantage of the shops when he afterwards enters them. 

Boston, March 9th. W. H. WHEELER. 





THE DISTRIBUTION OF CHEAP FUEL GAS, 

Sir,— Re Mr. Thwaites’ project for the distribution of gaseous 
fuel, it may interest your readers to know that in Pennsylvania gas 
is delivered for varying distances up to seventy miles, There is no 
reason why the gas should not be delivered double this distance. 

March 11th. CaLoric. 


(For continuation of Letters see page 232,) 
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RAILWAY MATTERS. 
During the year 1888 the additions to the railways in 


the German Empire measured 655 miles, all but ninety-two miles of 
which were State railroads. All the new roads are worked as 
branch lines, and fifty-five miles of them are of narrow gauge. 


Tux mail train which was due at Honfleur at a quarter 
past two on Sunday afternoon, left the rails about three miles from 
that town and was completely overturned. The engine driver and 
stoker were killed on the spot, and the guard was seriously injured, 
Several passengers were slightly burt. 


NecoTiaTions have almost been completed for the 
surchase of the Ballymena and Larne Railway by the Belfast and 
North Counties Railway Company, and it is now placed beyond 
doubt that it will men into the hands of the latter company at an 
early date, The line, which is of narrow gauge, was constructed 
by the late Mr. Chame, M.P. 


Tue Caledonian mail train from Aberdeen to London 
was partly wrecked on Saturday afternoon, five mlles north of 
Stonehaven. A horse-box first left the metals, and it was followed 
by the entire train, Three vans were smashed to pieces, but fortu- 
nately the passenger cars kept on their wheels. The passengers, 
who numbered about twenty, had a very narrow escape. Seven 
hundred yards of the permanent-way were destroyed. 


Tue cost of fuel per locomotive per year on the Penn- 
sylvania system may be taken in round numbers at 2000 dols.; 15 

r cent. of this—the saving claimed in a paper recently read 
before the Institution of Civil Engineers, for the compound system 
—is 300 dols., a sum, the Railroad and Engineering Journal says, 
which it would be wy easy to absorb in the maintenance of addi- 
tional or more complex parts, or by the loss of service of the 
engine. 4 


On the 8th inst. the Limerick Grand Jury gave a 
baronial guarantee to a new railway project. The proposed line 
will be about twenty-six miles long, and is for the purpose of con- 
necting Newcastle in West Limerick, with Buttevant, in the 
northern part of county Cork, The capital of the company is put 
down at £140,000, and the promoters sought a guarantee from 
Limerick of £70,000, and intend to make a similar application to 
the Cork Grand Jury. 


Tue Great Western Company seem now, through their 
Severn Tunnel, to be regaining the South Wales coal traffic, which 
before the completion of that great work was being steadily 
diverted to the sea route. During February the Welsh seaborne 
coal showed a considerable decline, Cardiff sending nearly 13,000, 
Swansea 1000, and Newport 5000 tons less than in the month of 
February, 1888; whilst for the two months the Welsh ports show 
only 68,855 tons, against 101,043 tons and 105,089 tons in 1887 and 
1888 respectively. 

Iy an article on compound locomotives the American 
Railroad and Engineering Journal says:—‘‘ After the Pennsylvania 
Webb engine has shown what it can do, there will be a chance for 
American locomotive engineers to improve on it, and it will be 
very oe if it does not go through an evolutionary process 
which will adapt it much better to its new environment on this side 
of the Atlantic. But even if the Webb engine does all that is 
claimed for it, the adoption of the compound system may still be 
an open question,” 


Ir is stated that, with regard to the accident at Holy- 
head, on the 7th inst., to the night train due at that place at 
5 a.m., the train in question is not the Irish mail train, nor is it 
dealt with at the quay from which the mail boats start at Holyhead. 
Owing to failure in the action of the brakes, the train unfortunately 
entered Holyhead passenger station at too great a speed, and came 
in contact with the buffers at the end of the platform there, but 
under no circumstances was there any possibility of the engine 
plunging forward into the sea. 


Ir was announced at Winsford on Tuesday night that 
the Cheshire Lines Railway Company, having taken the adverse 
opinion of Sir A. Miller, one of the late railway commissioners, into 
consideration, have replied to the Winsford Local Board that they 
are unable to recede from their resolution to close the railway to 
Winsford for passenger traffic. This determination of the board 
of directors cuts off Winsford and district, with a population of 
15,000, from direct communication either with Manchester, Liver- 
pool, or Chester and North Wales district. The decision has 
created deep concern among all classes, 


Tue shareholders of the North Staffordshire Tramways 
Company have just confirmed, at an extraordinary general meet- 
ing, the following resolution, which was passed at a special 
meeting held on the 14th February:—‘‘ That, subject to the sanc- 
tion of the court, the ordinary share capital of the company be 
reduced from the sum of £120,000 to the sum of £72,000; and 
that this reduction be carried into effect by reducing the nominal 
value of the ordinary shares of the company from £10 to £6; or, 
in the alternative, in the event of theshare capital being converted 
into stock, in pursuance of the special resolution passed for that 
purpose, by allotting to each holder of shares stock at the rate o 
£60 stock for every ten shares.” 


Froma statement which has been drawn up by Mr. Frank 
Impey of the old and new classifications of charges for the convey- 
ance of goods on the London and North-Western and the Great 
Western Railways respectively, it is evident that the effect of the 
Board of Trade’s concurrence in these proposed changes would be 
largely to increase both the cost of importing raw materials into, 
and despatching manufactures from, the Birmingham and Midland 
district. The new “inclusive rates” for heavy iron castings, which 
do not include the charges for service terminals and cartage, are 
16s. 10d. and 14s. 4d. per ton, on the two lines respectively, for 
carriage of a hundred miles, as compared with former maximum 
charges of 8s, 4d, and 9s, 44d. Various other goods and materials 
are affected in similar Lage, weeco¥m The Railway Rates Committee 
of the Wolverhampton Chamber of © ce has drawn up a 
special form to facilitate the collection of statistics showing the 
effect of the railway company’s proposed alterations upon the 
local industries. 





_ THE new improved patent flexible central steel-gather- 
ne coupling buffer, the invention of Mr. George Turton, Buffer 

orks, Savile-street, is likely to be very extensively adopted. 
It is already in use on seven Irish railways, and on the 
South Indian Railway; and it is now being supplied to the 
North-West Argentine and Anglo-Chilian Nitrate Railways. 
It is modified in a variety of forms to suit both the hoop and link 
systems, and also made in a small size suitable for tramcars where 
steam power is used. In this adaptation it has been applied suc- 
cessfully on the Reus Salon Tramway Company, the Dublin and 
Blessington steam trams, and the interesting series of narrow 
gauge lines in Ireland which feed the main lines with agricultural 
produce. These run alongside the turnpike roads, crossing the 
elds, and going straight through the villages, picking up and 
setting down passengers without any stations. The Clogher Valley 
Railway, the Cavan, Leitrim, and Roscommon lines, are all worked 
with these coupling buffers, which are rapidly superseding the in- 
ventor's original buffer. This new buffer and releasable plunger is 
& very ingenious contrivance, the plunger being kept in position 
by a self-locking art t, di i with bolts, nuts, and 





cotters. In addition to this invention, which has a great future 
all over the world where central bars are used, Mr. Turton has a 
new side buffer with a releasable plunger, which is at present in 
use on twenty railways, both home and foreign, Orders are now in 
pay of completion for the Great Southern Railway of Spain and 
other lines, 





NOTES AND MEMORANDA. 


Ayuyprovs magnesium chloride is ordinarily made by 
the addition of ammonium chloride to the solution of the salt and 
the decomposition of the ammonio-magnesium chloride so formed 
by heating to about 460 deg. Herr Walther Hemp has found that 
the solution of magnesium chloride may be evaporated without 
decomposition and formation of basic salt, provided the operation 
be performed in an atmosphere of hydrochloric acid. The addition 
of ammonium chloride is unnecessary, and there is economy of heat. 


Art a recent meeting of the Physical Society, Dr. J. W. 
Waghorne read a “‘ Note on the Measurement of Electrical Resist- 
ance,” showing that two resistances may be compared by joining 
them in series with a battery, and observing the deflections of a 
gal ter cx ted successively with their terminals. The 
resistances are proportional to the currents which pass through the 
galvanometer in the two cases, provided they are large compared 
with that of the battery, or are not very different from each other. 
By using a rocking key, the method is rendered expeditious, and 
the galvanometer resistance need not be known. 


In estimating copper electrolytically, Herr F. Riidorff 
says:—‘‘It is advantageous to acidify the solution with nitric 
acid; but when chlorides are present, considerable time is taken 
up in evaporating the solution with sulphuric acid. He found that 
when an ammoniacal copper solution is electrolised, the metal sepa- 
rates in a spongy condition, but that if 2 to 3 grms. of ammonia or 
potassium nitrate be added, and then about 10 cc. of ammonia for 
every 100 cc, of the solution containing 0°1—0°3 grm. of metal, the 
latter separates in excellent condition, even when the strength of 
current employed varies between considerable limits. The opera- 
tion is at an end when the solution has become colourless.” 


A new polarimeter was described at a recent meeting 
of the Physical Society by Professor 8. P. Thompson. The 
author gave a résumé of the ordinary methods of determining the 
position of the plane of polarisation, pointing out their advantages 
and disadvantages, and exhibited his new polarimeter, in which 
two black glass mirrors placed at a small angle—about 24 deg.— 
are used to polarise the light in two different planes. By using a 
suitable analyser, the plane can be determined to one-tenth of a 
degree when the substance examined does not absorb much light; 
but for dark coloured liquids, the author prefers to use one of his 
‘twin prisms” described before the British Association in 1887, in 
which the planes of polarisation are 90 deg. apart. A method of 
dividing a polarised m into two parts inclined at a variable 
angle, by means of a combination of quarter wave plates of mica, 
was described, in which the two halves of the field are similarly 
coloured. Mr. Glazebrook considered Poynting’s glass cel], with 
different thicknesses of active solution, a very convenient means 
of obtaining two beams polarised at a small angle, as by altering 
the strength of the solution the angle may be varied at will. 


A vouraic balance has been described by G. Gore— 
Chemical News, 58; Two couples of zinc or magnesium and platinum 
are immersed simultaneously in two vessels of distilled water, they 
are then opposed to each other through an ordinary astatic galva- 
nometer oF 100 ohms, or through. a Thomson’s reflecting galvano- 
meter of 3040 ohms resistance, so as to balance one another and 
cause no deflection; this arrangement is remarkably sensitive in 
some cases, For example: with a zinc and platinum couple and 
the astatic galvanometer, 1 of iodine in about 3,520,970 parts of 
water, or 1 of hydrochloric acid in about 9,388,185, or 1 of chlorine 
in about 1,300,000,000, causes deflection; whilst with the reflecting 
galvanometer 1 of hydrochloric acid in about 23,250,000 of water 
may be detected ; on the other hand, with a magnesium and plati- 
num couple, 1 of bromine in about 344,444,444 of water, or 1 of 
chlorine in about 17,612,000,000, and with the reflecting galvano- 
meter even more dilute solutions upset the equilibrium. Large 

uantities of neutral salts are required to disturb the balance. The 
degen of sensitiveness varies directly with the affinity, the dis- 
solved substance bas for the positive metal, and indirectly with its 
affinity for the negative metal. 


Tue Austrian consul-general at Liverpool has lately sent 
a report to his Government concerning mills and milling in England. 
He reports that there are about 7000 fiour mills, of a total collective 
capacity of thirty-six million sacks of 2801b.; that is to say, more 
than the annual consumption of the country, which is estimated at 
thirty-four to thirty-five million sacks, He adds that the capacity 
of individual mills varies from 100 to 7000 sacks per week, and that 
although the roller system is making more and more headway, yet 
a great number of stone mills still exist. The Millers Gazette 
thinks the consul’s estimate of the number of flour mills in the 
United Kingdom is much too high; indeed, it is doubtful whether 
there are more than 4000 in the country, and certainly not more 
than 3000 are at this moment at work, with capacities of 500 sacks 
per weekand more. Previous estimates with regard to the number 
of mills in the country, which ten years ago was assumed to be 
10,000, have all been greatly exaggerated, including as they have a 
large number of persons who call themselves ‘‘millers’” in the 
county directories, but who did not manufacture a single sack of 
flour—they simply soldit in retail. The same estimates, moreover, 
comprised hundreds of oatmeal mills, grist mills, &c., which would 
hardly come under the category of flour mills. 


An arrangement for the purpose of converting a 
substance ‘‘into an allied form” by the aid of electrolytical 
nascent hydrogen, and at the same time of dialysing the pro- 
duct—has been devised by H. N. Warren. A tube closed 
at the bottom by a parchment diaphragm serves as the dialyser, 
and is fitted with a cork carrying a tube with some mercury in it, 
and connected to a pendant platinum plate by a wire of the same 
metal, fused through the lower end. This dialyser contains the 
substance to be acted on, and is suspended in an outer vessel, con- 
taining—(1) an aqueous solution of the reagent which is to combine 
with the substance; (2) a porous pot, in which is placed some sol d 
ammonium chloride, a zinc rod, and some water. The liquids in all 
three vessels are adjusted to the same level, the platinum plate in 
the dialyser is made the negative electrode, and the zinc rod the 
positive pole of a galvanic circuit. With copper sulphate and 
sodium chloride in the dialyser, and dilute sulphuric acid in the 
outer vessel, copper is deposited on the platinum and sodium sul- 
phate dialyses. Potassium dichromate gives rise to a deposit of 
chromic hydroxide and a dialysate of potassium sulphate. With 
ricinoleic acid in the dialyser and sodium carbonate outside, sodium 
stearate forms. Many other substances have been treated. 


EXPERIMENTS made under the direction of the Dutch 
State Railways with various paints are reported to have proved that 
the red lead paints resist atmospheric influence much better than 
those of brown red and iron oxides. The red lead paints adhered 
closer to the metal and possessed ter elasticity than the others. 
It was also found that better results were obtained if, before the 
paints were applied, the plates were pickled instead of being merely 
scraped and brushed. The test plates were pickled in muriatic acid, 
washed with water, thoroughly dried, and, while warm, carefully 
oiled. As iron and steel are peculiarly liable to corrosion when in 
salt water, vessels made of them require — protection. This, 
the American Engineering News says, can be given by covering the 
metal with some alkaline or basic substance, or oxide of some metal 
electro-positive to it. Caustic lime and soda are very efficient for 
this purpose, and act equally well when made into a paint with oil; 
but their efficiency is destroyed when they cease to be caustic or 
when they are saturated with carbonic acid, which they absorb 
freely from the air. Magnesia is equally efficient, and does not 
absorb carbonic acid. It therefore makes as good a material for a 
paint as could be desired ; and, moreover, forms an excellent basis 
on which to lay an anti-fouling paint, which it protects from the 
galvanic action of the iron by insulating it, while it does not affect 
the anti-fouling qualities, 








MISCELLANEA. 


A GoLp quartz crushing works have been started at 
Llanelly. Quartz is being obtained from the Dolgelly and Dolau- 
cothi mines. 


Mr. C. E. Hatt has purchased that portion of the 
Savile-street Foundry Company’s business relating to the manu- 
facture of his several specialities. 


Tue proprietors of the Cwmavon Works have com- 
leted the erection of steel works for the manufacture of best 
jiemens tin-plate bars by the open-hearth or acid process, 


A MONSTER crane capable of lifting a weight of no less 
than 250 tons, has been completed at Chatham Dockyard. The 
crane measures 134ft. from the end of the jib to the ground, and 
is the largest in the world. 


Tue annual general meeting of the Newsvendors’ 
Benevolent and Provident Institution will be held at the Memorial 
Hall, Farringdon-street, on Tuesday, 19th March, 1889, at 6.30 p.m., 
to receive the annual report and balance sheet, elect pensioners, 
also the officers of the Institution, and other ordinary business. 


Tue United States Navy Department is preparing 
proposals for the building of eight new war sbips, three 2000-ton 
cruisers, two cruisers of 3000 tons, to attain a speed of 20-knots, 
one 7500-ton ironclad, one 5300-ton proteeted cruiser, and one 
800-ton gunboat. Legal provision has also been made for the 
construction of four more vessels. 


Tue maiden trip of the P. and O. steamer Oriental, the 
latest addition to the already large fleet of this company, has quite 
realised expectation. This vessel left England on the afternoon of 
the 16th of February, and arrived at Bombay last Saturday morn- 
ing, twelve days after her departure from Brindisi, with the 
outward Indian mail of the 22nd ult. 


A SENSATIONAL story has lately gone the rounds of the 
newspapers describing the tragic fate of Mr. 8S. V. Ryland, who is 
erecting the Hawkesbury Bridge—New South Wales-—for the 
Union Bridge Company. Mr. Kyland is said to have fallen from 
the structure into the river, and to have been killed by a shark. 
The Railroad Gazette says, “ We are happy to be able to state that 
the story is without the slightest foundation.” 


On Wednesday last, Mr. Charles H. Beloe, M. Inst. C.E., 
delivered a Jecture at the School of Military Engineering, at 
Chatham, to the officers of the Royal Engineers, on the ‘ Puri- 
fication of Water and Sewage by the Magnetic Spongy Carbon 
Process,” introduced by the International Water and Sewage 
Purification Company, Limited, of London. The lecture was illus- 
trated by diagrams and samples of the materials used, and of the 
results obtained by this process, which has recently attracted so 
much attention in the sanitary world. 


Tue “ Bulletin du Canal de Corinthe” gives the follow- 
ing account of the works on the canal:—‘‘ During the last three 
months the work has continued regularly and almost without inter- 
ruption except for feast days. Despite the season, there has been 
an average of five working days a week. The coldest weather 
experienced was 2deg. below zero. The number of workmen 
engaged varied between 1200 and 1400. The cube executed in this 

riod was 382,000 metres, or an average of 5500 per working day. 

No falling in occurred, and water gave no trouble.” 


Accorpine to the report of the Crystal Palace Gas 
Company for the half-year ending last December, the company 
made 381,186,000 cubic feet in the half-year. The total quantity 
sold is given as 355,013,800; used in works, 4,096,200; making a 
total of 359,110,000; but the total quantity accounted for is given 
as but 357,110,000. Where have the 2,000,000 gone, and who paid 
for them? Of the total quantity made, 22,139,000 is given as not 
accounted for. This, about 6 per cent. of all the gas made, is 
apparently lost by leakages. The price of the gas is to be reduced 
to 2s. 7d, after Lady-day. 


SecrETARY WalTNEY has approved the report of the U.S. 
Naval Board appointed to witness the test for accuracy of the dyna- 
mite gup for the Vesuvius, and the gun will be accepted. The sub- 
stance of the report is that the pneumatic power worked with such 
accuracy that more than one-half of the projectiles fired at ranges 
of 360 yards, 1700 yards, and 2500 yards, fell within a target space 
of 50ft. by 150ft. The effective range of the gun is shown to be 
largely in excess of the requirements of statute and contract, and 
the Secretary, in his indorsement on report, says the results are 
more than satisfactory to report. 


Tue United States Supreme Court has given a decision 
establishing the liability of the Liverpool and Great Western 
Steamship Company for the cargo which was lost when the Montana 
steamship stranded on the coast of Wales through alleged negli- 
gent seamanship. The Court decided that the clause in the bill of 
lading, refusing responsibility for loss by negligence, is no defence 
for failure to perform the common law duties of common carrier, 
This settles the law, which has hitherto been a subject of dispute 
regarding domestic railways. It also nullifies an important clause 
in nearly all ocean bills of lading. It has, moreover, an important 
bearing on marine insurance, the Phoenix Company being the 
plaintiff by subrogation in the case decided. 


Lorp Armstrone has been suffering lately from an indis- 
position which has confined him to his residence at Cragside, near 
Rothbury. Though much better, he is not expected to be able to 
resume his ordinary duties and occupations for some little time. 
It appears that he has, nevertheless, given audience to the repre- 
sentative of a North-country journal, and in reply toa question 
from the latter, as to the Naval scheme of the Government, he has 
said that the scheme does not differ materially from what he 
anticipated. But that he would prefer to see a larger proportion 
of the money than is contemplated spent upon cruisers of the 
smallest class, but armed with one or two heavy guns, and fitted 
with sufficient machinery to produce the very highest speeds, 


TuE prospects of the Electrical and Industrial Exhi- 
bition, which is to be opened in Birmingham in August, appear 
excellent. There are already numerous applications for space, 
and several eminent London and provincial firms have already 
arranged for their representation in the electrical section. In this 
department it is proposed to work all the exhibits ——- of 
dynamos, and various forms of electric motors. The light- 
ing and transmission of power contracts will be distributed 
amongst twelve exhibitors. Medals for the best system of 
electric lighting will be awarded by a jury comprising Sir 
William Thomson, Sir H. Roscoe, M.P., Sir David Solomons, and 
Professor Sylvanus P. Thompson, The industrial section of the 
Exhibition will afford an opportunity for the display of local pro- 
ducts, and arts and music will also have a place. 


Tue Northern Steamship Owners’ Association considered, 
at their meeting held at Newcastle on the 12th inst., a very important 
proposal emanating from the President at the annual meeting of 
the Chamber of Shipping, namely, that sailing ships should in 
future carry on the fore topmast a white light, whilst steamers 
should carry two white lights. The object of the proposal is to 
enable steamers to be distinguished more readily than they are at 
present from sailing ships at night time, and with a view of avoid- 
ing the risk of collision, which has recently been shown to be so 
very great. It is clear that captains might act very differently, 
according to the certainty of their knowledge that approaching 
vessels were under sail or under steam. The proposal was 
generally approved by the meeting, subject toa satisfactory pro- 
vision being made that all lights on sailing ships should be clearly 
and distinctly visible, 
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VIENNA.—Measrs. Grro_p and Co., Booksellers. 





LEIPSIO.—A. TwieTmeyver, Bookseller. 
NEW YORK.—Tue Wittmer and Rogers News Oompany, 
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PUBLISHER’S NOTICE. 


*,* With this week’s number is issued as a wre a Two-page 
Engraving of the Compound Engines of S.S. Rouen and 
Paris. Every copy as issued by the Publisher contains this 
Supplement, and subscribers are requested to notify the fact 
should they not receive it. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address" ENGINEER NEWSPAPER, 





*," All letters intended for insertion in Tat ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y ieati 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to mform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1 postage 
stamp, in order that answers received by us may be Jorwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Ferrum.—Jn 1864, not 1854. 

Cur-orF.—The curve will not be directly affected by the condenser until the 
exhaust port opens. 
Don. — None whatever. 

condenser than lead, 

F. 8.—The papers on liquid fuel which we published have not appeared in 
Bnglish in any other form, 

B. L.—A very large number of patents has been granted for safety devices 
Jitted to cages to prevent them from falling down the pits if the rope breaks, 

8. J. C.—The activity to which our report referred would be mainly for the 
ironwork portions. Being ‘‘ altogether in the timber branches,” the visit 
you suggest would not of much avail, At the same time, a certain 
amount of woodwork is, of course, also supplied by the Midland Wagon 
Works generally, and therefore a letter or two from you to one or two of the 
chief companies might not be useless. A special visit from Dublin we should 
not, however, under the circumstances, advise. 


VACUUM PANS. 
(To the Editor of The Engineer.) 
Sir,—I have an egg-shaped vacuum pan, Sft. 6in. wide, 4ft. 6in. deep, 
and with a heating surface of 17 square feet. Can any of your readers 
inform me what size of air pump and condenser I shall require to main- 
tain a perfect vacuum ? Vacio, 
March 12th. 





You could, however, use no worse metal for a surface 
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MEETINGS NEXT WEEE. 


Tae InstiTUTION oF Civit Encineers.—Tuesday, March 19th, at 8 p.m.: 
Ordinary meeting. Paper to be further discussed :—“ Indian Railways: 
the Broad and the Narrow — Systems Contrasted,” by Mr. F. J. 
Waring, M. Inst. C.E. Paper to read, time permitting :— The Dis- 
trict tribution of Steam in the United States,” by Mr. C. E. Emery, 

Friday, March 22nd, at 7.30 p.m.: Btudente’ meeting. 
Paper to be read:—‘‘The Cyclical Velocity Fluctuations of Steam and 
other Engines,” by Mr. H. B, Ransom, Stud. Inst. C.E.; Mr. J. G. Mair, 
M. Inst. C.E., in the chair 

Civit AND MecHANICAL Enoineers’ Socrety.—Wednesday, March 20th, 
at the Westminster Palace Hotel, Westminster, at 7 p.m.: Ordinary 
meeting. Paper to be read and discussed :—‘‘ The Newmarket Water- 
works,” by Mr. Frank Telford. 

Society or Arts.—Monday, March 18th, at 8 p.m. Cantor lectures: 
“The Decoration and Illustration of Books,” by Mr. Walter Crane. 
Lecture III.—Of book illustration and ideas of decoration from the 16th 
to the 19th centuries—Decline of inventive and applied nas tn me se 
effects of Renaissance traditions—Use of copperplate— nharmonious 
combination with type—Examples—Later desig and illustrators— 
Hogarth—Stothard—Flaxman—Examples from their works—William 
Blake—the Book of Job—Benick—Revival of wood engraving as applied 
to illustrative art—Calvert and other illustrators —Turner-_Stecl vig- 
nettes—Book illustrators of forty years ago—W. J. Linton—Effect of the 

re-Raphaelite movernent—Rosetti as a book illustrator—Modern gift- 

ks—Children’s books—Develop t and infl of Jap printed 
books—American development of wood engraving, and American ideas 
of des and page decoration—Vedder’s Rubaiyat of Omar Khayyam— 
Influence of the pho’ ph—General remarks, and conclusion. Tuesday, 
March 19th, at 8 p.m. = Art Section: ‘‘ The Art of the Jeweller,” 
by Carlo Giuliano; Sir George Birdwood, K.C.I.E., C.8.L, will preside, 
ednesday, March 20th, at 8 p.m. Ordinary meeting: ‘“ Objects and 
Methods of the Society of Arts’ Motor Trials,” by Professor A. B. W. 
meme fy F.R.S.; the Duke of Abercorn will preside. The medals 
awarded at the Society of Arts’ motor competition will be presented 
during the evening. 

CuemicaL Society.— Thursday, March 21st, at 8 p.m.—Ballot for the 
election of Fellows—important. ‘The Molecular Weights of Metals,” 
by Mr. W. Ramsay, F.R.S. ‘Some Compounds of Trib 1-phosphine 
Oxide,” by Mr. N. Collie. 

MerTeorovocicat Society.—Wednesday, 20th inst., at 7 p.m., Dr. W. 
Marcet, F.R.S8., President, will deliver an address on ‘‘ The Sun: its Heat 
and Light,” which will be illustrated by experiments. After the reading 
of this ress the meeting will be adjourned, in order to afford the 
Fellows and their friends an opportunity of inspecting the Exhibition of 
Actinometers and Solar Radiation Apparatus, and of such new instru- 
— as have been invented and first constructed since the last exhi- 
ition. 

Victoria InsTITUTE OR PHiLosopHicaL Society oF GREAT BRITAIn.— 
bee March 18th, at eight o'clock, ‘‘ The Dawn of Metallurgy among 
Primitive Races,” by Rev. J. M. Mello, M.A., F.G.8. 
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DEATH. 


On the 9th March, at Beechwood, Reigate, Epwin James Grice, C.E., 
J.P., D.L , aged fifty-five. 
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THK PROPOSED AUGMENTATION OF OUR NAVY. 


It is very desirable that naval men should have clear! 
laid before them the form which it is proposed the increase 
to our Navy should take. We concur with Lord Charles 
Beresford in thinking that Parliament has a right to have 
the professional opinions of our naval officers and con- 
structors at the Admiralty precisely as they desire to 
present them, and with their names attached; and not in 
the shape of a rescription, filtered past the First Lord, 
which, perhaps, no one would be willing to father were 
the question put to him. We concur again with Lord 
Charles in desiring to get the best substitute for 
what we indicate which may be available under the 
circumstances, and this, we think, is decidedly found in the 
programme laid before Parliament, subjected to the outside 
criticism of naval officers and others possessing special 
professional knowledge. 

To begin with, it is proposed to build eight first-class 
battle ships of 14,000 tons displacement each. We gather 
from the shipbuilding programme laid before the House 
that these are all to be citadel ships somewhat resembling 
the Admiral and Trafalgar types, but of a length of 380ft. 
and 75ft. beam; that is, the same beam as the Inflexible 
but 60ft. longer, and of 300 tons more displacement than 
the Italia and Lepanto, but rather less nominal speed. 
They will each carry four 13}in. 67-ton guns in pairs in 
barbette towers or turrets, and ten 6in. 5-ton guns in 
broadside batteries in the citadels. They will also have 
from eighteen to twenty-four 6-pounder and 3-pounder 
quick-firing guns, and five torpedo tubes above water and 
two submerged. Seven of these eight are to have their 
heavy guns mounted in barbette towers, and the remain- 
ing ships in turrets. The hull has an armoured belt 8$ft. 
broad for two-thirds of its length, of a maximum thick- 
ness of 18in., with transverse armoured bulkheads at each 
end of the citadel, and a 3in. steel deck above the belt, 
and an under water deck for the unarmoured ends. The 
broadside above the belt is protected to a height of 9}ft. 
above the water with 5in. armour and screened bulkheads. 
The turret ship is to have 18in. of armour on her turrets, 
and the barbette ships 17in. of armour on their towers. 
The barbette towers possess the advantage of a command 
of 23ft., as compared with 17ft. in the turret, also the ends 
of the barbette ship have a freeboard of 18ft., as com- 
pared with 11}ft. in the turret ship. It is the fashion in 
our Navy to admire the Admiral Duperré, chiefly on 
account of her height and complete belt, we believe. 
We hope that these ships will meet with approval, as 
being arather nearer approach to the French type than 
our previous designs. We venture to think these vessels 
greatly superior to the French, seeing that in the latter 
the men working the heavy guns have their heads and 
shoulders entirely exposed to mitrailleuse tire; while the 
broadside batteries, which have no armour, are regular 
shell traps for quick-firing gun projectiles and for 
shrapnel, so that it may be questioned whether the whole 
of the Duperré’s guns might not be silenced by the fire of 
these insignificant pieces. 

There are to be two second-class armour-clads to 
resemble the above vessels on a smaller scale, their dis- 
placement being 9000 tons. There are to be nine first- 
class cruisers to resemble the Blake and Blenheim 
on a smaller scale, with rather lower powers. Their dimen- 
sions are:—Length, 360ft.; breadth, 60ft.; displacement, 
7350 tons; speed on the measured mile, 20 knots. Arma- 
ment :—Two 9'2in. 22-ton guns, bow and stern chasers, ten 
Gin. 5-ton guns, twelve 6-pounder quick-fire guns, and four 





torpedo tubes. These ships have 5in. steel protective 
decks. The number of second-class cruisers is twenty- 
nine. These are of the Medea type, but larger by 35ft. 
in length and of 600 tons greater displacement; their 
length being 300ft., breadth 43ft., and displacement 
3400 tons. Each of these is to carry two 6in. 5-ton guns 
and six 4°7in. quick-firers, nine 6 and 3-pounders, and 
four torpedo tubes. ‘The protective deck is 2in. thick. 
There are also to be four smaller cruisers of 2600 
tons, of the Pandora class, eighteen torpedo gunboats 
of the Sharpshooter type, of 735 tons displacement. 
making in all a total of 318,000 tons of all classes; 
These facts are taken from the speech of the First 
Lord, and the paper entitled “The Shipbuilding Pro- 
gramme,” subsequently brought out. Generally, the 

roposal seems to meet with approval. The high free- 
a has probably been felt to be specially desirable to 
enable the vessels to go ahead at high speed in a rough 
sea, a need that was brought out in the case of our last 
naval manceuvres. It is possible that we may hear more 
severe criticism by-and-bye; at present we are all pleased 
to get so substantial an increase to our fleet. 

Indeed, the proposal that seventy ships shall be added to 
the naval strength of Great Britain and Ireland commends 
itself to every one who has the interests of the nation at 
heart; and, in considering the proposal, it must not be 
forgotten that it affects countries of vaster population and 
immensely greater size than the little islands in which we 
live—India, Canada, Australia, New Zealand, would, in 
case war broke out, all be dependent to a greater or less 
extent on the mother country for help. To limit the 
theory of our responsibilities to our own insular interests 
is ro narrow-minded and impolitic; such a limitation 
contemplates a 2isplay of selfishness which would be cer- 
tain to operate ultimately for evil in our relations with 
our colonies. It may seem an audacious thing to assert 
that we ought to have a Navy at least as powerful as any 
other two countries, but let it be borne in mind that 
British interests extend over an area and a population 
greater than that of any other two nations, and it becomes 
evident that our apparent audacity is nothing more than 
a sensible manifestation of a reasonable prudence. Other 
nations maintain great armies to guard their frontiers. 
The sea is Great Britain’s frontier; and, instead of 
soldiers, we need ships and sailors. 

It forms no part of our purpose to consider here, at 
greater length than we have done, the details of the 
Admiralty scheme. It would be premature to attempt 
the task. Our concern at present is with the broad prin- 
ciple involved. Twenty-one millions sterling is a very large 
sum to spend on what is in a sense an unremunerative 
investment. But nations, like individuals, are compelled 
to spend a great deal of money on objects which give 
no direct return. Many thousands of pounds are devoted 
every year in the metropolis to the maintenance of a 
body of police, who are non-producers of commodities of 
any kind. If all men were quiet and peaceable; if there 
were no such people as burglars in existence; no thieves or 
drunkards or evil disposed persons, there would be no 
need for police. The corollary of the burglar is the police- 
man. In like manner, if folk never quarrelled and went 
to law, it would be unnecessary to pay large sums as 
salaries to judges, who produce nothing, and in no way 
add to the wealth of the nation. No one has a word to 
say against the maintenance of a police force, or of a 
bench of judges. Fleets and armies are the result of 
national jealousy, avarice, and wrongdoing; and however 
much we may regret it, money must be spent on arma- 
ments and men. We cannot say that the expenditure is 
unwise or impolitic, provided it is spent to the best 
advantage. In point of fact, a nation like Great Britain 
wants to buy something; that something is peace and 
safety ; and so long as peace and safety are _—e! secured, 
they are worth paying for, even if the price be heavy. 
Real extravagance would consist in paying and not getting 
that which we want. To spend, for example, £10,000,000 
on a navy which could be beaten off the seas, sunk, or 
captured, would be criminal extravagance. To spend 
£20,000,000 on fleets which would give us the sovereignty 
of the seas would represent nothing but a display of 
prudence and common sense of that kind which commends 
itself to the heart of every business man. 

There is, however, another point of view from which 
the whole question may be regarded. What England 
spends on her Navy is in no sense or way a dead loss. On 
the contrary, the process very closely resembles the taking 
of money out of one pocket and putting it into another. 
Twenty millions to be spent, every fraction within our 
own shores, represents a very large outlay for wages, 
and a great deal of employment in all our great centres 
of industry. Roughly speaking, one half the money will 
be spent in the Government dockyards and factories; the 
other half will go to contractors. Sheffield and New- 
castle-on-Tyne will rejoice, just as much as Portsmouth 
or Pembroke. Armour plates and materials for guns will 
come from Sheffield, for example. Again, many thousands 
of horse-power in the shape of engines and boilers will be 
needed. The Clyde and the Thames and the Tyne will 
exult. The expenditure means open yards; men, 
women, and children fed. It may, of course, be said that 
it would be ever so much better if the money was spent 
on something which would bring in a direct return. No 
doubt. That is, in effect, an abstract proposition whose 
accuracy is irrefutable; but abstract propositions possess 
little practical utility. To reason as we do will grieve 
some worthy folk, it will anger others; sensible men will, 
as we do, make the best of the matter, and, adopting our 
view, find cause for rejoicing that the expenditure will 
keep our ironworks, our shipyards, and our engine shops 
busy for a considerable period. But they will find addi- 
tional comfort in the reflection that the money is, after 
all, neither more nor less than a gigantic premium paid on 
a colossal policy of insurance. 

A contrast may with advantage be drawn between our 
gig in the matter and that of other nations. None 

ut a very few could supply themselves with a navy. 
Germany, for example, could not in any reasonable time 
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by the expenditure of any sum of money, turn out seventy 
war ships; she has neither the dockyards nor the plant 
indispensable. If she wanted such a fleet she must apply 
to other nations, notably England, for it; and in that 
case, English hands and machinery would find employ- 
ment. As far as the working man and the capitalist are 
concerned, the purchase of a fleet of war ships from 
another nation is simply all dead loss to the purchaser. 
Let us then take comfort in the circumstance that we are 
not as other nations, and that we can supply ourselves 
with all that we need for the protection of our interests. 
On one point, however, criticism is not to be deprecated. 
Care must be taken that the money which will no doubt 
be cheerfully voted is properly spent. We do not, in 
saying this, refer in any way to the designs of the ships, 
or their machinery. Itis possible—indeed, it is easy—to 
spend money ina very lavish and wasteful way on the 
production of a ship as nearly perfect as modern science 
can make her. It is possible to produce a very bad ship 
of war, regarded merely as a fighting machine, every 
portion of which shall honestly represent the money 
expended upon it. Lord Randolph Churchill’s contention 
that before a large expenditure is sanctioned the Admiralty 
must be reformed, is quixotic. But unfortunately there 
is a grain of truth in Lord Randolph’s petulant conten- 
tion, which gives it a force which may cause trouble to the 
Government. There is no reason why reform should not 
accompany tle expenditure of money on the construction 
of ships, but the one must not wait for the other. There 
is but little chance that money will be wasted on contract 
work. The contractors know too well what they are 
about. If waste takes place at all, it will be in the 
Government lockyards, and in this connection we may 
add that we regard the scheme for building large marine 
engines in Government yards as one of doubtful wisdom. 


THE MISSING QUANTITY. 


Iy the course of the discussion on Mr. Willans’ paper 
on non-condensing engine trials, read before the Insti- 
tute of Civil Engineers just a year ago, Mr. Kirk said 
he “had no doubt that it was the limited range of tem- 
perature of each cylinder that caused the triple expansion 
engine to be so economical.” Mr. Kirk is a very eminent 
authority, and when he endorses a theory he gives weight 
and importance to it. In this case, however, we venture 
to hold that whether the theory be true or false, Mr. Kirk 
has accepted it as true without sufficient evidence. The 
theory is one very commonly held by engineers. It 
seems to be sound. We are tempted to say of it that if it 
is not true it ought to be true. “It is, indeed, plausible to 

* the last degree. But all this does not entitle it to be 
accepted as. trustworthy. Nothing, indeed, connected 
with the performance of steam in an engine should 
accepted as certain until the certainty has been demon- 
strated by facts. Now we are not about to argue that 
range of temperature does not affect what is known as 
“the missing quantity,” nor do we assert that Mr. Kirk 
and those who think as he thinks are mistaken ; but we 
are prepared to maintain that no sufficient proof has ever 
been advanced that cylinder condensation is invariably 
reduced, other things being equal, by a reduction in the 
range of temperature. Neither has it ever been proved 
that the initial condensation in a compound engine is less 
than it is in a single cylinder engine solely because one 
engine is compound and the other simple ; but, on the 
other hand, abundant evidence to the contrary is supplied 
by direct experiment. 

To clear the ground let us explain the precise nature of 
the theory about which we are writing. In a given 
engine the range of expansion is ninefold, and the engine 
is compound condensing. The steam is expanded three 
times in the high-pressure cylinder, and its initial 
pressure is 100lb. absolute, and its temperature is 
328 deg. The lowest temperature in the same cylinder 
will be a little greater than that of the receiver at the 
moment when the low-pressure piston has made half a 
stroke, and will probably be about 240deg. The range of 
temperature in the high-pressure cylinder will therefore 
be 328 — 240 = 88deg. In a single-cylinder condensing 
engine expanding 1001b. steam nine times the range will 
be 328 — 150 = 178deg. If, then, the amount of initial 
condensation and the missing quantity depended alone 
on the range of temperature, for every 88 lb. condensed 
in the high-pressure cylinder of the compound engine 
there ought to be 178 lb. condensed in the single cylinder 
during admission. The surfaces concerned will be nearly 
the same in area, because although the single cylinder is 
much larger than the high-pressure cylinder of the com- 
pound engine, steam is admitted for one-third of the 
stroke into the latter, and only one-ninth of the stroke into 
the former. If now the compound engine condensed 25 per 
cent. of all the steam admitted to it, the single cylinder 
should condense 50° per cent. Furthermore, it is obvious, 
on the same reasoning, that the cylinder condensation in 
a condensing engine ought, other things being equal, to be 
greater than it is in a non-condensing engine. The last. 
proposition we have just put forward will, we think, be 
accepted as correct without question by most of our 
readers. Let us test its soundness by facts. Of course, it 
will be understood that we cannot attempt to cover the 
whole ground, and it may readily be that some of our 
readers can supply the results of an experiment which 
shows that the condensation in the high-pressure cylinder 
of acompound engine will be much less than it is inasingle- 
cylinder engine. If so, we shall be very happy to make 
the facts public. We can, however, cite experiments 
which prove something very much to the contrary. 

In 1880 there was carried out in Cincinnati, at the 
Millers’ Exhibition, a very elaborate test of automatic 
cut-off steam engines. We do not propose here to say 
anything in the way of description of the engines or the 
tests, but simply to pick out those figures from the report 
of the experts who conducted the trials which bear on the 
question which we are discussing. It will be enough to 
say that the engines were all of the same size. The 
cylinders were 18in. diameter, and the piston speed was 
600ft. per minute within small fractions. They indicated 





when condensing from 158-horse power for the Wheelock 
to 165-horse power for the Harris-Corliss, and when non- 
condensing from 134-horse power for the Harris-Corliss 
to 139-horse power for the Wheelock. All the trials 
lasted ten hours. It will be understood that if cylinder 
temperature range is a potent factor, then a condensing 
engine must suffer greater losses during the period of 
admission than a non-condensing engine, and it is not 
easy to see how the missing quantity can fail to be affected 
in like manner, but to a somewhat less extent. Now, the 
engines at Cincinnati were tested condensing and non- 
condensing. In the three engines the percentage of 
steam accounted for was respectively 72°199, 71°034, and 
71°449. The steam per horse per hour, calculated from 
the diagrams only, was 14°886 lb., 13°755 lb., and 13,915 lb. 
The ratios of expansion were in all cases as nearly as 
possible the same—7, within a small fraction; the boiler 
pressures, 96 lb.; the revolutions per minute, 75, within 
small fractions. The engines were worked condensing, 
the vacuum being about 25in. 

They were next tried without condensers, and the 
percentages accounted for were 72°832, 75°346, and 
75°726: steam per horse per hour by the diagrams, 
18°896 lb., 18°0131b., and 19°6741b., the boiler pressure 
and revolutions were, as nearly as they could be kept, 
the same as before. The ratios of expansion were slightly 
different, being respectively 6, 6:1, and 5°89. It will be 
understood that the amount remaining condensed in the 
cylinders at the end of the steam stroke is the “ missing 
quantity,” and is the difference between the weight of 
feed water pumped into the boiler and of the steam 
accounted for by the indicator. When the engine worked 
condensing the loss from this cause—that is to say, the 
missing quantity—was actually smaller with one engine, 
and only 4 per cent. greater in the case of the other two, 
than when the engines worked non-condensing. But this 
is not all. It will be seen that the actual weight of 
steam condensed in the cylinder was greater when the 
engine worked non-condensing than when it worked 
with a condenser. Let us take, for example, the 
Reynolds-Corliss engine. When condensing it used 
actually 20°611b. of steam per indicated horse-power 
per hour. The steam accounted for by the cards 
amounted to 14°88lb. The difference is 20°61-—14°88= 
573 lb. When working without a condenser, the actual 
weight used per indicated horse-power per hour was 
25°941b.; that accounted for by the diagrams was 
18°89lb. The difference, or 25°94-— 18 89=7-05 1b., repre- 
sents the loss by condensation, in other words the missing 
quantity. In the same way the figures for the Wheelock 
engine are, condensing, missing quantity 5°56 1b.; non-con- 
densing, missing quantity 5°251b. Unfortunately we do 
not know what the condensation was at the point of cut 
off, and possibly the re-evaporation was greater as the 
engine worked more expansively during the expansion 
part of the stroke, and in so far the missing quantity 
tended to be reduced, It is noteworthy, however, that 
the diagrams which accompany the report do not show 
this. A hyperbolic curve has been laid down on each, and 
the approximation of the actual steam line to this is almost 
the same whether the engines were working condensing or 
non-condensing. The presence or absence ofa vacuumat the 
opposite side of the piston could, of course, in no way affect 
what took place during the steam stroke at the other side 
of the piston, although it would affect what took place 
during the exhaust. The range of temperature in the 
cylinder when condensing was about 180deg., and when 
non-condensing about 108 deg. But this very considerable 
difference does not affect the fact that the missing 
quantity was actually augmented under conditions which 
reduced the range of temperature. The weight of the miss- 
ing quantity is, in a sense, the measure of the waste due to 
cylinder condensation; and the contention that this 
quantity will vary—other things being equal—with the 
range of temperature in the cylinder, is clearly not borne 
out by these experiments. In our last impression we 
gave figures which showed that certain compound engines 
actually had a larger percentage of condensation than a 
sipgle cylinder Corliss engine at the point of cut-off, when, 
of course, re-evaporation had not yet come into play. 

UUR ARMY ESTIMATES AND SUPPLY 


OF WAR MATERIAL, 


Mr. Stannopg, in his speech in the House of Commons 
on Monday last, March 11th, spoke of the supply of war 
material as a serious task, and one that demands special 
attention at the present moment. So far so good, the 
nation is at last awakened to this fact sufficiently to make 
it popular as well as patriotic to deal with the question of 
national defence in all its branches. We must, however, 
express the hope that further steps for the supply of war 
materiél, especially guns, beyond those mentioned by Mr. 
Stanhope, will be taken. He speaks of developing the 
manufacturing powers of the private firms in the country, 
and after calling attention to the preliminary inquiry 
which led to the conclusion that this was needed for the 
safety of the country and the supply of possible demands 
in war time, and after enumerating the difficulties be- 
setting the encouragement of the supply of war materi¢l, 
we are informed that three firms are now in a position to 
supplement the Government work, stress being laid on the 
fact that the firm of Vickers has been brought into play. 
This amounts to saying that in addition to our habitual 
contracts with Elswick, and our less large and less direct 
ones with Whitworth, one other firm is now at work. 
Mr. Stanhope deals specially, no doubt, with the question 
of the heavier guns, the manufacture of which would be 
attended with failure and danger if attempted by firms 
not possessing the necessary experience, to say nothing of 
the necessary plant. In fact, he separated the question 
of the light ordnance, including the 6in. gun, from that 
of the heavy ordnance, remarking that as to the former 
there would be little difficulty. 

While, however, we admit fully the principles 
enunciated as to the manufacture of heavy and light 
ordnance respectively, we cannot think that the question 
has been practically dealt with, as it demands; and we 
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sympathise with the question asked by Colonel Nolan 
who has specially studied the manufacture of ordnance 
and other matériel. With regard to the exact steps 
which have been taken as to the selection of firms 
to entrust with contracts, for heavy ordnance we should 
certainly not go at once to any fresh firm, but we should 
keep the question in view in the carrying out of the 
orders for light guns, considering firms eligible foy 
ordnance of increasing size, according to their measure of 
success in turning out the lighter work which they 
undertake. For the small guns we should invite tenders 
much more publicly and widely than has apparently been 
done, promising future orders to successful makers, on 
some defined system which might be easily laid down, so 
as to justify firms in erecting the necessary plant. If it 
is specially desirable, as Mr. Stanhope admits, to increase 
the producing power of the country in the way of war 
matériel, we a not think the need is met by inviting one 
firm only to manufacture in addition to those already 
long established. We do not at all concur in the stress 
Mr. Stanhope apparently lays on taxing the manufac- 
turing powers of our Government establishments to the 
full. Occasionally, no doubt, this is desirable, but the 
normal condition of things should be quite an opposite 
one. 
Probably a Government official, should he read this, 
would at once perceive in our remarks the object of getting 
orders into the hands of private firms. No doubt this 
might be a popular line with some of our readers ; but we 
have, we hope, a much better reason than this for writing 
as we do, which we can very easily explain—in fact, 
it is what we have consistently said for many years, 
Our conception of a good Government factory is one 
which is capable of making every kind of war store in its 
own department as perfectly as possible. On this prin- 
ciple we have again and again pointed out the anomaly of 
our shell factories not being allowed the means to make 
steel armour-piercing projectiles, for which we at 
present depend wholly on private factories. We hold 
that in a Government factory should be made the 
patterns governing the supply of every kind of war 
store; and each factory should possess the experience 
necessary to enable an opinion to be given both as to the 
price and quality of every article made by the trade. 
This, now, cannot be the case. On the other hand, we 
do not hold that our factories are to be taxed habitually 
to anything like their full powers. They ought to — 
a reserve of strength and space so arranged as to admit of 
their enormously increasing their turnout in time of war. 
We should be very badly placed if war came on us 
without this provision, Private factories ought therefore 
to be encouraged to manufacture stores in reasonable 
quantities, so that experience and plant should exist in 
the country to provide for a sudden and great increase in 
activity on the threatening of war. The provision for 
increase in private firms is more easily secured than in 
the Government factories, if they become sufticiently well 
established to obtain a trade with foreign countries, because 
on the outbreak of war the powers usually employed for 
foreign nations become instantly available for our own 
supply. Consider the outbreak of war finding a num- 
ber of factories in this position, and an arsenal easily 
able to double its work, and comparing this with the con- 
dition of an arsenal already working overtime and fully 
taxed and an insufticiency of private firms, we think our 
argument will be felt to be sound. 





SHIPBUILDING ON THE CLYDE AND FORTH. 


Since the advent of the present year no perceptible cessation 
has taken place in the activity which characterised the ship- 
building and marine engineering industries of these important 
centres at the close of 1888. The rate at which new vessels 
have been launched from the builders’ stocks—in spite of delays 
caused by the great demand on steel makers, and by wages 
demands on the part of workmen—has been extremely brisk; 
and yet new keels have never been wanting to take the place of 
the finished hulls consigned to their native element. During 
the months of January and February an aggregate tonnage of 
over 31,000 tons was put into the water, as compared with 
about 17,000 tons for the corresponding period of the year 
previous, and 22,000 tons for the same period of 1887, During 
the month of January alone as much as 29,750 tons of new ship- 
ping were ordered, this being nearly double the amount of tonnage 
of vessels launched. Altogether, since the advent of the year 
till now, as much as 44,500 tons have been ordered. Amongst 
the most important orders booked are :—Two large steamships, 
of about 6000 tons each, for the Royal Mail Steam Packet Com- 
pany, of Southampton, to be built by Messrs. R. Napier and 
Sons, and similar to the s.s. Atrato, recently completed for 
the same company, and to a fourth vessel now on the 
builder’s stocks ; two large steamships for the North German 
Lloyd's, to be built by the Fairfield Shipbuilding and Engi- 
neering Company, and similar to, but larger than, the 
Dresdan and Munchen, each of 5000 tons, lately completed 
by the same builders; three vessels for the Hamburg and 
Calcutta Line, each of about 3000 tons gross, and 1700-horse 
power, to be built respectively by the London and Glas- 
gow Shipbuilding Company, Messrs. Barclay, Curle, and Co., 
and Messrs. Charles Connell and Co.; two twin-screw steamers 
of 3000 tons each, for Messrs. Swire and Sons, of London, for 
their China coasting trade, to be built by the London and 
Glasgow Shipbuilding Company. As evidencing the fact of 
continued activity and prosperous outlook, it may be mentioned 
that the new Govan firm—Messrs. Thomson and Mackie—are 
now very busy, and that negotiations are proceeding between 
influential parties with the view of reopening a large ship- 
building yard at Whiteinch which has lain vacant for many 
years. Messrs. Scott and Co., of Greenock, who have between 
20,000 and 30,000 tons of new shipping on hand, purchased 
some weeks ago the shipyard formerly occupied by Messrs. 
Steele and Co., and which has been in the market since 1883. 
Several years ago Messrs. Scott acquired the graving dock con- 
nected with this yard, so that now they are in possession 
of the entire establishment formerly occupied by Messrs. Steele. 
Messrs. Scott and Co., who have now three shipyards in Greenock, 
also contemplate making extensive alterations to their engine 
works in Cartsburn-street, A new smithy and a large new boiler 
shop are portions of the scheme of alterations and extension, 
also an enlargement of the present moulding shop, which will 
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enable the firm to do all their own castings. The smithy and 
boiler shop will, of course, be fitted with travelling cranes and 
machinery of the n t descriptions suitable for carrying on the 
work connected with the largest class of vessels. The cost of 
the extensions and of the new machinery is estimated at about 
£20,000. Commenting on the present state of activity pre- 
vailing at Leith, in common with other shipbuilding and 
engineering ports, Mr. Ferguson, of the firm of Ramage and 
Ferguson, remarked recently, at the launch of the s.s. Suffolk, 
the largest steamer ever built at the port, that twelve years ago, 
when his firm embarked on the venture which they had since 
carried op, many wiseacres shook their heads and predicted all 
sorts of disasters to the firm, but he was glad to say they had 
been able to refute all these proguostications. They had asserted 
the position of Leith as a shipbuilding port, and he thought the 
mere fact of Messrs, Money Wigram and Co., of London, owners 
of the Suffolk, who were so well known and important a shipping 
firm, ordering from Leith a vessel of such dimensions, and finding 
no fault with her, was a sure sign that the Leith artisans could 
turn out work that was a credit to the district and all concerned. 
The Suffolk is 3362 tons register, with a dead-weight capacity 
of about 4400 tons, her dimensions being 300ft. by 41ft. by 29ft. 
She is the eighty-eighth vessel launched by Messrs. Ramage 
and Ferguson since starting business. The firm at present are 
paying wages to the extent of about £3000 a fortnight. The 
Grangemouth Dockyard Company finding its yard at Grange- 
mouth too small for the discharge of all the contracts at the 
time stipulated, some months ago acquired the shipyard at Alloa, 
which had for several years previously been closed. Already 
three steel steamers are on the stocks having a combined ton- 
nage of about 5000 gross measurement. One is a steel screw 
steamer of 2200 tons dead-weight carrying capacity, to the order 
of Mr. Christopher Furness, of Liverpool, for whom the builders 
have another vessel on hand at Grangemouth. The second 
vessel in the Alloa yard is a screw steamer of 1800 tons dead- 
weight for Messrs. Curwen Brothers, of Liverpool ; and the 
third vessel is a small fish-carrying steamer of 370 tons dead- 
weight, for Mr. William Adam, of Elgin. About 200 workmen 
are employed in the Alloa yard, and this number is to be con- 
siderably added to. 





WORK FOR SHIPBUILDERS, 


THERE are already some signs that the building of very large 
steamers will soon receive a check. The tonnage turned out 
during the past year, and that on the stocks, is largely in the 
form of steamers of vast dimensions. There are, on the other 
hand, orders likely to be placed for Government vessels which 
will keep the construction of privately-owned ships out of certain 
of the building yards, at least to some extent. But there is still 
the likelihood that after the close of the present year there will 
not be that excessive demand for large steamers which has kept 
builders active, and still seems likely soto keep them. There is, 
however, the certainty of at least a need for a large number of 
smaller steamers, both to replace the steamers which are lost, and 
to replace the sailing vessels which are continually decreasing. 
But further afield—or across the seas, tohe more literal—there are 
openings for shipbuilders of which advantage may be taken. A 
recent official report, for instance, draws attention to the need 
for river steamers in the United States of Colombia. On the 
Lower Magdalena River there is a fleet of some twenty steamers 
—all stern-wheel boats, drawing from 2}ft. to 33ft. of water. 
On the Upper Magdalena there are two small steamers, and on 
one of its tributaries there is a small vessel; but most of the 
rivers of those States, even the navigable rivers, have as yet no 
steamers, or no lines of steamers yet running upon them, Our 
consul at Bogota enumerates the Meta, Atrato, and Sinu rivers 
as without lines of steamers ; and to many of the ports there is 
only infrequent sailing. What is true of these States is also true 
of many others in the eastern and western worlds ; and in our 
own waters, coasting and river communication is both slow and 
inadequate. More and more just now attention is being directed 
to water communication as a means of cheap transit, and if there 
is to be that fuller utilisation of it, which some anticipate, there 
will have to be considerable constructional activity in the build- 
ing of vessels for river and coasting work, and in the formation 
of lines which shall give a better rate of speed than that at 
which much of the river and coasting traffic has been usually 
done. For instance, in one of the coasting lines, thirty years ago, 
the voyage from the north to the south took about twenty-eight 
hours, and now the time taken averages twenty-four hours—and 
that for a-distance of something like 280 miles. In the same 
interval, the time taken by railway has been reduced by fully 
50 per cent., so that there is one reason for the growth in the 
railway traffic, whilst that of the seaborne traffic has been as 
nearly as possible stationary in its volume. We must now look 
to the improvement of our coasting and river steamship commu- 
nication, and in so dving we shall not only find that there will 
be a very considerable addition to the work for the shipbuilders, 
but we shall also largely increase the quantities of the goods and 
passengers which are carried—carried both for pleasure and for 
purposes of trade. In that development of the traffic for the 
rivers and the coasting trades of the world there will be found 
very much employment for our shipbuilders, and that at a time 
when there may be perhaps some falling off in the demand for 
vessels of very large tonnage, such as they have of late been 
building. 

STEAMSHIPS AND INSURANCE. 


THERE are some signs that the question of losses at sea is 
about to be raised again, and that in its pecuniary aspect. 
Under a somewhat sensational title, it has recently been mooted 
by Mr. Plimsoll, indeed, and it is tolerably certain that his words 
and some of the facts he gives will be echoed from other quarters. 
One statement as to the cost of the insurance of steamers is 
valuable: it is deduced from the experience of a firm of ship- 
owners in Hull, who have a very large fleet and over a period of 
years the cost of the loss—the insurance, indeed, of the fleet-—has 
been between £2 and £3 percent. per annum, which con- 
trasts most favourably for that firm when put into comparison 
with the amount charged by companies and clubs insuring 
steamers, For instance, a steamship which is insured in clubs 
conducted on the mutual system paid last year £867 for insu- 
rance, which was about one-sixth of her grossearnings. Actually 
and relatively this is a heavy charge, and it must on the mer- 
chant navy entail an enormous expenditure if even the “ten 
millions” named in the article to which we have referred be an 
exaggeration. Itexceeds in the instance we have quoted ten 
per cent. per annum on the insured value of the steamer, which 
is one a few years old; and thus it will be evident that itisa 
serious burden on. the owners. When contrasted with the cost 
stated by the Hull shipowning firm, it is startling to find that 
the difference is so great. Of course, it is possible that there 
may be in the case of the clubs a more liberal method of dealing 
with losses than in the case ofa private firm—that is to say, in 
the latter instance more may be charged to repairs, and these 
repairs may be done at a lower cost than are those charged 





under a method which allows the shipowner to obtain as large a 
share of repairs out of the club as he can, and in which the 
accounts are paid by many organisations which do not in all cases 
take tenders for the work which has to be done at their expense. 
But apart from that question, and looking not at the details but 
at the broad result, it must be acknowledged that a system 
which costs ten per cent. of the value is one which points to a 
large national loss ; and the burden on the shipowning public 
indicated by the proportion which it bears to the gross earnings 
of the ship is a very heavy one, falling ultimately on those for 
whom the cargo of the vessels is carried. It is well that atten- 
tion should be given to these facts both in their limited and 
national bearing ; and it will need concentrated attention to 
reduce the vast sum paid. 


A NEW RULING IN COMMERCE, 


A DECISION of great interest and importance to the mercantile 
community was given in London this week, in an action between 
two Sheffield firms. Messrs. Thos. Turton and Sons, Limited, of 
Sheaf Works, who are manufacturers of steel, railway and other 
material, applied for an injunction against the firm of John 
Turton and Sons, of the Vulcan Foundry, from trading under 
that title. No fewer that fifty-seven affidavits were filed on 
behalf of the plaintiffs, setting forth that the two titles were so 
much alike that orders intended for the one would reach the 
other, and that thus the commercial public would be misled. 
For the other side it was proved that the change from “ John 
Turton and Co.” to “ John Turton and Sons” was owing to Mr. 
Turton having taken his two sons, on attaining their majority, 
into partnership. It was urged upon the strength of nearly as 
many affidavits that no confusion was probable. The judge— 
Mr. Justice North—decided that there was not sufficient dis- 
tinction between the designations of the firms to prevent mis- 
understanding in the minds of customers; and, while acquitting 
the defendants in the fullest manner of any intention to deceive, 
gave judgment for the plaintiff company. This decision, if 
upheld on appeal, carries the law much further than it has ever 
done before. It practically declares that a man cannot trade in his 
own name, and add the words “and Sons” on his offspring attain- 
ing their majority, if there is a prior user of the title who regards 
his trade-rights as imperilled. In the present case the limited 
company is of recent formation; the proprietor, Sir Frederick 
Mappin, Bart., M.P., having conducted the business most success- 
fully for years as a private concern. On the other hand, 
Mr. John Turton is really the trader, and, to lay minds, 
it seems natural for a father to state by his firm style 
that he has associated his sons with his work. Until this change 
was made there was no firm but the plaintiff company trading 
as Thomas Turton and Sons, and it was held that there 
was accordingly no doubt that when Turton and Sons’ 
material was mentioned in specifications, it was “Thomas 
Turton and Sons”’ that was meant; and the judge held that it 
would never do to leave contractors at liberty to use the mate- 
rial of either firm; that, in fact, the material meant by the 
customer should be supplied to him without his being under 
any confusion as to two “ Turtons and Sons.” Any title calcu- 
lated to deceive, though perfectly bond fide in its adoption— 
which in this case the judge freely admitted—must be restrained, 
and he gave judgment accordingly. The defendants are expected 


to appeal. 


ADMIRALTY IRON AND STEEL ORDERS FOR STAFFORDSHIRE, 


THE immense impetus which the new naval programme of the 
Government will impart to the iron and steel and kindred 
industries in all the metal centres of the country is already 
being felt in the Midlands. Whilst probably the Tyne and the 
Clyde will receive the majority of the shipbuilding orders, and 
to a less extent also the Wear and the Tees; whilst Sheffield 
may furnish the bulk of the armour, and the mills of Scotland, 
Durham, and the West Coast will probably get a good share of 
the steel plates and angles; yet indubitably a large quantity of 
new work will come to the industries of Staffordshire. 
This was felt to be the case on the day the naval pro- 
gramme was disclosed, and Staffordshire manufacturers were 
proportionately glad. They were scarcely, however, pre- 
pared for the suddenness with which their anticipations 
have been verified. This week had scarcely opened when 
it became known that a responsible official of the Government 
had just arrived in Staffordshire with the intention of visiting 
the principal iron and steel and other works of the district for 
the purpose of ascertaining their capacity to execute the large 
contracts which it is shortly intended to place for numerous 
descriptions of iron and steel, and of iron and steel manufac- 
tures, in connection with the requirements for the great en- 
largement of our naval armament. It is, moreover, further 
significant of the determination of the Government to carry out 
what they have foreshadowed, that an anxiety is manifested to 
place the contracts at as early a date as possible, in consequence 
of the rising prices of iron and steel. Especially is this the 
case with regard to Staffordshire finished iron. Whilst iron 
and steel makers and others are, of course, by no means willing 
to let opportunities of this sort slip, yet it is not too much to 
say that these sudden steps on the part of the Admiralty have 
placed some of them in rather an awkward position, for most of 
the works are already as busy as they can be, particularly the 
finished iron works. 
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WE have grouped these three books together for the 
purpose of comparison and comment, as they afford a very 
instructive illustration of the difference in the method of 
teaching in mechanics between this country and America. 
The two American treatises are certainly of a more 
advanced character than Mr. Lock’s little book, but at 
the same time there is nothing to arrest a student from 
commencing the subject of Statics, except, perhaps, a 
knowledge of the triangle of forces; which may also be 
accepted as an axiom, and is treated as such by Mr. Lock, 
the proof depending upon experimental verification. But 
Professor Church’s treatise speedily follows in the lines 
of Rankine’s text-books, amplifying and expanding 
Rankine’s methods by applying them to more recent 





examples of engineering practice, of which very interest- 
ing specimens to the theorist as well as to the engineer 
are to be found completely discussed in his pages. 
Incidentally, we should like to point out here the great 
simplification and symmetiy introduced into all mathe- 
matical discussions on the catenary and modified catenary 
curves by the introduction of the notation of the hyper- 
bolic functions ; for instance, to write the equation of the 
modified catenary, 


“ = cosh - , instead of = 4 (ea -e a) 

The terminology of the elementary ideas of elasticity in 
engineering treatises is usually a little loose ; instead of 
contrasting tension and compression as two opposite kinds 
of the same stress, it should be tension and — and 
then extension and compression should be taken to denote 
the corresponding strains, elongation and contraction 
being reserved for the corresponding displacements. It 
must be confessed, however, that this terminology is not 
accepted unanimously; thus in Thompson and Tait’s 
“ Natural Philosophy” we find the word elongation defined 
to denote the same as extension above. However, ina 
foot-note to section 629, a return is made to the first 
meaning of elongation, and the ratio of the elongation to 
the unstretched length is called the stretching, equivalent 
to the extension. 

Professor Merriman’s instalment of his treatise on 
“ Roofs and Bridges” treats chiefly of the application of 
the methods of graphical statics to such structures, and 
here again the illustrative problems are all taken from 
real existing structures. 

We notice that in his treatment of the stresses in a 
bridge, he does not go out of the plane of elevation ; but 
recent failures of scientific bridge design in America have 
shown that it is not sufficient to treat a bridge as if it 
was a plane diagram on a vertical sheet of paper, but that 
the instability due to an accidental warping of the verti- 
cal plane may have a powerful effect on the ultimate 
strength of the bridge. In fact, after the vertical 
strength of the beam or girder has been allowed for, 
the torsional rigidity must receive consideration. 

Mr. Lock’s treatise, considered in the light of an 
elementary school treatise, preliminary to the two pre- 
ceding books, deserves the gratitude of his readers in a 
great measure for what he omits ; thus, Dushayla’s proof 
of the parallelogram of force is relegated to the end of 
the book. Except in one or two instances there is a very 
academic flavour about the exercises, as if the subject 
of statics was ashamed of its base mechanical origin. 
Tnstead of the problems involving tons or hundreds of 
tons which are discussed in the American treatise, Mr. 
Lock deals with forces of a few pounds at most. Again, 
engineers will not follow him in his use of the 
word weight as never meaning anything but the force 
due to the attraction of gravity. When an engineer 
speaks of a weight of so many tons, he means a definite 
quantity of matter; and even Mr. Lock does the same in 
the majority of his examples, and insensibly falls back 
into the language of ordinary life. To be consistent with 
his strained definition of weight, Mr. Lock is obliged to 
say that the foot-pound practical unit of werk is really an 
abbreviation of foot-pound weight. This sounds grotesque 
to engineering ears. 

Considering that Statics is the science of the equilibrium 
of forces, it would simplify a great many proofs in this 
book to discard the consideration of the resultant, and, 
as Maxwell suggests, arrange the proofs of the composi- 
tion of forces so that the system shall always be one in 
equilibrium. In this manner the theorems of the first 
six chapters can be considerably shortened, notably in the 
consideration of parallel forces, where only one case need 
now be considered. Maxwell’s “Matter and Motion” 
must be consulted with a view of improving the defini- 
tions of pressure and tension given in Chap. VIII. 
These are properly stresses, composed of two equal, 
opposite, balancing forces. 

Mr. Lock has done well to add a short explanation of 
the methods of graphic statics, the germ of which will be 
found given by Hutton at the beginning of the century ; 
but let him consult Church’s or Merriman’s treatise for 
illustrative examples; and let him substitute the expres- 
sion, “bending moment,” for the antique “tendency to 
break.” Speaking generally, however, students ought to 
be grateful to him for having presented the subject in a 
lucid and interesting style, and for having cleared away a 
great many unnecessary difficulties and obstacles which 
formerly blocked the way at the outset to the beginner. 








JOHN ERICSSON. 





THE death is announced of the celebrated Captain John 
Ericsson, at a good old age. Ericsson was a Swedish engineer, 
who settled early in life in the United States. He was un- 
doubtedly one of the inventors of screw propulsion, although 
the peculiar form of screw which he suggested has not come into 
practical use. It was four-bladed, the four blades put into 
an encircling hoop. At an early period in his American career 
he invented the caloric engine with a regenerator, and an engine 
constructed on this principle and of. great size—the hot-air 
cylinders were about 12ft. in diameter—was fitted to a paddle 
steamer. The consumption of fuel was very small, but the 
enormous weight and bulk of the engine, and its slow speed, 
were fatal to its adoption. When the American war broke out, 
Ericsson invented the Monitor, and his ideas have left their 
mark on the construction of warships ever since. As Ericsson 
could not find suitable engines ready to his hand to propel 
his monitors, he applied the pendulous engine, which was, on 
the whole, a success in the U.S. steamer Princeton, and sub- 
sequently he produced a modified trunk engine for the same 
purpose. 

Among his latest achievements may be mentioned his sun- 
power engines. In the fullest sense of the word, Ericcson was 
a mechanical genius, but he was an engineer as well. 








Docks aT NORDENHAM.—A company, with a capital of £230,000 
in £20 shares, is being formed to construct docks at Nordenham 
situated on the left bank of the river Weser, close to its mouth. 
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ALTERNATIVE DESIGNS FOR FIRST-CLASS 
BATTLESHIPS.* 


| there should be practically no interference with the fire of any one 
| gun by that of any other. 


| high explosives it was desirable to secure the widest possible dis- 


On August 17th, 1888, a special meeting of the Board of | tribution of the guns in the auxiliary armament, and that it was 
Admiralty took place at Devonport—during the annual inspection | preferable to mount the auxiliary armament on two decks, one of 
of the yard—for the purpose of Seeerene Se principal features | them being the = deck, rather than to carry the guns chiefly 


to be embodied in the designs of first-class 








ttleships proposed to | between decks, 


e best modes of protecting the guns and guns’ 





(3) That in view of the development of 








or citadels placed high above water and isolated from the hull 
armour. 

It was considered that the objections to all these plans were too 
serious to permit of their adoption, and that these objections 
might be grouped under two principal heads, viz. :—(1) The great 
risk of the pe armaments being placed hors de combat by the 
explosion of a single heavy shell within or under the armoured 








be laid down in 1889-90. The members of the Board had before 
them the particulars of the designs of the most recent battleships 
constructed, or in course of construction, for the Royal Navy, and 
for foreign navies, and passed in review the systems of armament 
and protection embodied in various types. The questions of 
speed, coal endurance, freeboard, principal and secondary 








Fig. |\-TURRET SHIP (CITADEL), TRAFALGAR TYPE. 


| crews in the auxiliary armament were debated, but a final decision 
| was reserved until the experiments intended to be carried out in 
the Resistance had been completed. 
This disposition of the armament was not decided upon without 
careful comparison of its advantages and disadvantages with those 
of other systems; for example, the system exemplified in the 








enclosure; (2) the enormous difficulties which this disposition of 
the main armament introduced into the efficient working of a 

werful and numerous auxiliary armament. It was also noted 
Gan recording the decision above mentioned, that in some of the 
most important foreign navies, where one or other of these modes 
of disposing the armament had been adopted, and the principles 











armament, armour protection, &., were all separately considered, 


and a provisional decision arrived at for the guidance of the | 


Director of Naval Construction in preparing alternative outline 
designs to be subsequently submitted to the Bey 
After contrasting and comparing the various dispositions of 








Fig. 2—TURRET SHIP WITH REDOUBTS. 


Imperieuse and Warspite, and in many foreign ships where the 
rotected stations are multiplied and each contains one heavy gun. 
e isolation of single heavy guns was seen to have some advan- 
tages ; but experience in the Warspite and Imperieuse had shown 


that with this disposition of the heavy guns there must be a con- 
armament illustrated in different types of battleships, it was 


siderable interference with the efficiency and power of independent 


Fig 3. 

















| either of extreme distribution or of relative concentration had been 
carried out, the latest designs had contained arrangements 
| similar to those decided upon as best for future battleships in the 
Royal Navy, which disposition is also to be found represented—in 

| plan—in vessels like the Trafalgar, and in the Admiral class, 
This decision of the Board r ting the best disposition of the 

















unanimously agreed that the following principles should be com- 
plied with in disposing the armament of the new battleships :— 
(1) That there should be four heavy guns placed in two protected 
stations situated at a considerable distance apart, each pair of guns 
having an arc of training of about 260deg., equally divided on 
each side of the line of keel. All four of these guns to be available 
on each broadside. (2) That the greater portion of the auxiliary— 
or secondary—armament should be placed in a long central battery 
situated between the two heavy gun stations, and so disposed that 








1 Parliamentary paper. 


Fig. 3—BARBETTE SHIP, ADMIRAL TYPE. 


action of the auxiliary armament ; and to protect these four sepa- 
rate positions necessarily required the expenditure of a very much | 
greater weight of armour for a given thickness than was involved | 
in the construction of two stations, each containing two guns, 
Other plans for carrying the heavy guns in positions where their 
comparative concentration would enable a reduced area of pro- 
tective armour to suffice also came under review. any | 
illustrations of the general idea of concentrated heavy armaments | 
were considered, including ‘central citadels” with the heavy guns 
carried in turrets or barbettes, and placed either abreast one 
another or en echelon, central batteries with broadside armaments, 


armament rn | exercised a preponderating influence upon 
the preparation of all the designs in which it should be embodied, 
But it left open the question of the extent and character of the 
protection to be given to the ships by means of vertical and deck 
armour, as well as the protection of the ar t, and the adopti 

of the turret or barbette systems. It was desired to base a decision 
on these features upon the consideration of alternative designs for 
ships of about the same size and cost, which should provide for 
either the barbette or the turret systems of mounting the heavy 
guns, and for moderate or high freeboard at the extremities, 
After full consideration, the Board came to the conclusion that 
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each first-class battleship should carry four 13}in. 67-ton breech- 
loading guns as the principal armament, thus oo to that 
carried by the Trafalgar and other recent battleships. Further, 
that the auxiliary armament should include ten 6in. guns— 
preferably of the quick-firing type—and a considerable number 
of 3-pounder or 6-pounder quick-firing and machine guns, It 
was provisionally decided also that the length of the armour belt 
in the region of the water-line in the new ships should bear the 
same ratio to the total length of the ship as in the Trafalgar. 

On these and other instructions received subsequently from the 
Board as to details, a considerable number of outline designs were 
prepared, for both turret and barbette ships; and detailed parti- 
culars of relative sizes and costs were placed before the . In 
the interests of the public service it is not desirable that this 
detailed information should be made public, but the following brief 
summary and illustrative diagrams will make clear the principal 
features in the designs from amongst which a selection was even- 
tually made. 

For convenience these may be arranged in two groups, viz., the 
turret ships and the barbette ships. e Trafalgar was taken as 
the typical turret ship with which to compare the other designs, 
The principal particulars of the Trafalgar, as designed, are given 
in column 1 of the tabular statement herewith, and the general 
disposition of the armour and armament are illustrated in Fig. 1. 











are given in columns 2 and 3 of the tabular statement _here- 
with. These two ships, it will be observed, are identical in dimen- 
sions, in water-line protection, armament, engine-power, speed and 
coalsupply. In the one case, with a continuous citadel, the armour 
on the turret is 15in., and that on the citadel sides 14in. and 12in., 
whereas in the ship with separate redoubts the armour on the 
turret is 18in., and that on the redoubts 17in.; the broadside 
armour is 5in., thick above the belt. It will be seen, therefore, 
that the adoption of the redoubt system, when it is associated with 
a long central battery, containing the powerful auxiliary armament 
rovisionally decided upon, enables a very appreciable increase to 
made in the defence of the turret bases, the turret guns, and of 
all the loading appliances, as compared with what is possible when 
the continuous citadel is adopted. 

It should be explained that in both cases the defence afforded by 
the side armour fitted above the belt will be reinforced by con- 
tinuous coal bunkers, which when filled will contribute to the 
defence, and when — will form cellular compartments in the 
rear of the armour. Keeping to the main features illustrated in the 


two designs, thus briefly described, investigations were made ‘also 
to determine what additional cost would be involved in adding to 
the speed and coal endurance as designed for the Trafalgar; and 
particulars of the approximate dimensions and cost of two turret 
ships having a natural draught speed of 17 knots, a coal endurance 

















turret ships. In order that a definite comparison might be made, 
each design for a turret ship was associated with a design for a 
barbette ship of identical external dimensions and draught, the 
same displacement, the same coal endurance and armament, the 
same extent and character of ar d protection at the water 
line belt and on the broadside, and the same thickness of protec- 
tive deck. 

In the tabular statement herewith are given the particulars, in 
columns 6 and 7 of two of these barbette designs, as well as the 
corresponding particulars for the Anson as built. The two new 
barbette designs will be seen to correspond respectively in dimen- 
sions, displacement, &c., with the two turret ship designs, for 
which particulars are given in columns 3 and 4. It was further- 
more arranged that in each case the cost of the barbette ships and of 
the turret ships should be practically identical. It will be seen 
that the heavy guns in the barbette ships are carried 6ft. higher 
above water than in the turret ships, and that the height of free- 

forward and aft in the barbette ships is 18ft., as against 
about 11}ft. in the turret ships. One point which received the 
most careful consideration in relation to all the designs, whether 
for turret or barbette ships, was the protection proper to be given 
to the guns in the auxiliary armament, in view of the development 
of high explosives and quick-firing guns of calibre. On th*s 
matter a provisional decision was reached, and experiments were 


























It must be stated that, while the particulars given in the table are 
for the Trafalgar as designed, the completed ship will probably be 
about 10in. in excess of the designed draught, and about 500 tons 
in excess of her designed displacement, various additions having 
been made to the armour and armament, &c., during her con- 
struction, Furthermore, in the case of the Trafalgar, the nominal 
load displacement, as designed, does not include the Board margin 
of 4 - cent. which now has to be provided in all new designs, and 
which, in her case, would involve a further addition of about 10in. 
to the draught if she were being re-designed. In other words, if a 
simple repeat of the Trafalgar were now ordered, it would be 
necessary to considerably increase the length, and with it to 
lengthen the belt of armour, in order that the necessary displace- 
ment might be provided within the limits of draught accepted in 
the original design ; provision being made at the same time for the 
Board margin of 4 per cent. on the displacement. In all the alter- 
native designs for turret ships put before the Board, the mean 
draught of 27}ft. has been treated asa maximum, the freeboard 
has been kept the same as in Trafalgar, the height of the turret 





Fig. 4-BARBETTE SHIP. 


about 30 per cent. greater than that of the Trafalgar, and similar 
belt protection, were placed before the Board for consideration. It 
is unnecessary, however, to reproduce these particulars, as it was 
decided that it would be undesirable to incur the extra expense and 
increase of size involved in securing these variations from the 
design of the Trafalgar. 

Furthermore, an investigation was made as to what could be done 
on a displacement of about 12,000 tons inclusive of the 
margin of 4 per cent., if the same freeboard, — and coal endur- 
ance were accepted as were designed for the falgar, the same 
proportionate length of armour belt adopted, and the auxiliary 
armament kept identical with that in all the other designs. The 
results are shown in column 4 of the tabular statement, and as 
there given they correspond to a double turret ship with each 
turret placed in a separate redoubt. For purposes of comparison 
with the turret ship desi a series of designs were also prepared 
for several barbette ships, in which should be embodied the 
following features :—Greater height of freeboard at the ends ; four 
heavy guns placed high above water in two separate barbettes ; 


Particulars of Outline Designs for First-class Battleships. 


























1 | 2 3 | h | Fi 6 | 7 
Redoubt |Barbette ship, al 
Trafalgar Citadel Redoubt *) Barbette ship) ; 
; 4 turret shi, miral t; Barbette ship. 
(as designed). turret ship. (design Cp. | turret ship. |Noomenstey” (design c). | P 
| 
SAME x. ss Go se es hk oa, 845 | 380 380 | 350 | 380 380 350 
es So cde ans hens < anes 78 | 75 75 | 70 68} 75 7 
Draught(mean) .. .. .. Nica 27 27h ot | 27 | 97-10 byes 27} 
Displacement (approximate) .. «tons! 12,000 14,000 14,000 | 12,000 10,550 14,000 12,000 
Freeboard, forward and aft + oe os foot lilt | 11} 11} | 11} 10} 18 18 
Heavy gunsabove water .. .. .. .. 5; | 15 17 17 | 17 20 23 | 23 
Horse-power, forced draught .. .. .. . | 12,000 3,000 13,000 | 12,000 11,c00 13,000 | 12,000 
Speed, forced draught.. .. .. .. knots) 164 17 17 17 16: 17 | 17 
Speed, naturaldraught .. .. .. o | 1 | 15 15 15 | 15 15 15 
Coal carried .. .. .. .. .. .. «tons 900 | 900 900 900 900 
Armament, main .. . 67 ton B.L. | 4 67 ton B.L. | 4 67 ton B.L. | 4 45 ton B.L. | 4 67 ton B.L. | 4 67 ton B.L. | 4 45 ton B.L. 
(| 8 Sin. B.L. | 10 6in. QF. | 10 Gin. Q.F. | 10 6in. Q.F. 6 6in. B.L. 10 6in. Q.F. | 10 6in. Q.F. 
auxiliary .. 8 6-prs. 10 6-prs. 10 6-prs. 10 6-prs. 12 6-prs. 16 6-prs. 16 6-prs. 
10 8-prs. | 8 3-prs. 8 3-prs. | 8 3-prs. | 7 3-prs. 8 3-prs, 8 8-prs. 
Length of belt oe oe fest] 230 | 250 250 | 230 | 150 250 | 230 
Armour, belt .. re . inches) 20tol4 | I8tol4 18tol4 | 14 18 18tol4 | 14 
SE on ca Se Gena. 18 | 15 18 | 13 | = — _ 
citadel, redoubts, or barbettes ,, 18 14 17 | 13 | 14 17 13 
side between bases of bar- | | 
bettes or turrets .. .. * 16 | 12 5 | 4 | Unprotected. 5 4 
armour tube, or base of bar- | 
et as as Gp = = —_ a | 12 17 | 13 
conning tower .. .. ” 14 14 14 14 | 12 14 14 
auxiliary armament .. .| Unprotected. Protected. Protected. | Protected. | Unprotected.| Protected. | Protected. 





guns above water has been increased about 2ft., and the more — 
powerful auxiliary armament has been embodied, being age 4 | with that provided for in the turret ships. 
n | 


dated in a longer central battery than exists in the Trafalgar. 
all these designs the water-line has been protected by a belt of 
armour extending for about two-thirds the length of the ship, the 
depth of the armour below water being 54ft., and the height of the 
belt above water 3ft. 

Two alternative arrangements have been considered for the 
protection of the turret bases and loading apparatus. In the first 
the turrets stand at the end of a long armoured citadel, extending 
to the full breadth of the ship, and with vertical armour on the 
sides rising to a height of about 11ft, above water. The upper 
deck over this citadel is protected by 3in. steel. In the alternative 
arrangement the 3in, steel deck is p at the height of the top 
of the belt armour, and each of the turrets is placed in a separate 
lozenge-shaped a strongly armoured, and enclosing not 
merely the turret bases, but also the upper portion of the ammu- 
nition hoists and the loading appliances. e broadside of the 
ship in this case is protected from the top of the belt to a 
height of about 10ft. above water by vertical armour bin. 
thick, extending over practically the same length as the 
citadel extends in the other plan, and the ends of the 
space so protected are closed in by armoured screen bulk- 
heads extending to the height of the spar deck. The first 
arrangement is sufficiently illustrated by Fig. 1 for the Trafalgar. 
The second is illustrated on Fig. 2, which shows the principal 
features of the disposition of the armour in a turret ship with 
separate redoubts and thin side armour above the belt. Asa 
matter of information the 


—- of two designs, one 
armoured on the citadel plan, an 


the other with separate redoubts, 





and a central battery containing an auxiliary armament identical 
ese designs differed 
from the preceding barbette ships of the Admiral class in two 
essential features, which will be sufficiently understood by reference 
to Figs. 3 and 4. Fig. 3 shows the disposition of the barbettes 
in the Anson. It will be seen that the armoured barbettes are 
carried at a considerable height above the armoured portion of the 
hull, the connection for the ammunition hoists and bein; 
protected by armoured tubes. In these features the Admira 
class resemble the barbette ships in foreign navies ; but in strength 
of the protective armour on the tubes, and in the general protec- 
tion of the loading arrangements and gun mountings, the English 
type of barbette is far superior to that to be found in most foreign 
besa It was decided, however, in view of the t develop- 
ment of high explosives, that in "4 new designs for barbette shi 
the proportion of the length at the water-line protected by the 
belt of armour should be greater than the corresponding a, 
in the Admiral class; and further, that the armoured barbette 
towers should be carried down to the top of the belt in order that 
there should be no possibility of the bursting of shells containing 
l explosive charges under the floors of the barbettes upon 
which the revolving gun platforms are carried. This feature is 
illustrated in Fig. 4. 

The second point of difference, as compared with the Admiral 
class, is to be found in the increased free at the extremities. 
It was decided that in the barbette designs the broadside from 
the top of the belt armour, to a height of about 10ft. above water, 
should be protected by armour of moderate thickness, as in the 
redoubt turret sbip, illustrated by Fig. 2. The series of designs 
for barbette ships was practically co-extensive with that for the 
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arranged which are now about to be completed in the Resistance, 
But pending the completion of these trials and their analysis, it is 
undesirable to make — any particulars of the methods likely to 
be adopted. It will be sufficient to say that a liberal allowance of 
weight has been made for the protection of the guns in the 
auxiliary armament and of the guns’ crews, as well as for rapid 
transport of the ammunition and its protection in all the stages of 
its passage from the magazines to the guns. 








TENDERS. 


HORNSEY LOCAL BOARD. 
ANNUAL tenders, from 26th March, 1889, to 25th March, 1890, 
List of accepted contractors :— 











Name and address of accepted Nature of Amount of 

contractor. Contract. contract. 

W. Hote Meee ain’. °: }| Repairing picks, &. | Schedule 

E. & F. Wright, Mile End NewTown Ironwork. | Do. 

Herbert Clark, King’s Cross.. ..| Coal. | Do. 

Docwra and Sons, Balls Pond Stand post work. Do. 

J. Marks, Crouch End .. . . Fire hydrant pits. £1 lis. 6d. e’ch 

( Street watering and 
Fardell and Co., Wood Green .. — cartage } Schedule 
work, 

Straker & Sons, Bishopsgate-avenue Printing & stationery Do. 

Jackson and Sons, Finsbury Park Scavenging & dusting £999 

Fardell and Co. Green .. Street cleaning. £846 

Wright and Sons, Hornsey . Forage. Schedule 





Norte.—Contract for ‘‘ Mason’s and pavior’s work” referred toa com- 
mittee for consideration. 


List of tenders for furnaces, &c., for refuse treatment at the 
Board’s new sanitary depdt, Hornsey :— 








£ s. d, 
Piercy and Co., Birmingham .. 6850 0 0 
We I as a ce ae ces as ss oe ee Oe 
Crompton and Comptwn, 19, Gr hurch-street, E.C. 4129 0 0 
Wailes and Co., 258, Euston-road, N.W. .. .. .. 3422 5 2 
La Re eee eee 3124 0 0 
Whitford and Co., Millwall, E. ast Vane te, ax os ae 
A. D. Dawnay, London Bridge House, E.C. .. .. 2764 0 9 
Goddard, Massey, & Warner, Nottingham (accepted) 2687 0 0 


List of tenders for the supply and erection of about 750ft. of 4ft. 
wrought iron fencing :— 


Per Set 

s. d. 
Bailey and Grundy, Amberley-road, Paddington 11 10 
G. B. Smith and Co., Glasgow .. .. .. «2 «+ « + 10 0 
J. Elwell, Birmingham.. .. .. .- . «- «-» «- « 8 6 
Steven Brothers and Co., 4, Upper Thames-street, E.C. .. 7 10 
Bayliss, Jones, and Bayliss, Cannon-street, E.C. .. .. 7 7 
Newton, Chambers, and Co., near Sheffield... . 77 
G. Rowe, Edmonton .. .. .. «+ s+ «+ oe os 7 6 
Goddard, Massey, and Warner, Nottingham... .. .. .. 7 0 
Economic Fencing Company, 122, Cannon-street, E.C. .. 6 10 
Johnson Brothers, 6, Waterloo-place, 8. W. (accepted) 5 9 


List of tenders for brick culvert, &c., Middle-lane, Hornsey :— 


£ 
Jackson and Sons, Finsbury Park .. .. «2 «. «. «. 449 
B. Cooke and Co., Battersea .. .. .. .. cc co of o- 441 
Pizze: ae -- an ks. We ae wh wee ee 00 oe ee 
ee ee ee re er ee | 
age ete a ee ae ee ee ee = 
. Adams, Rd ad” de ee Me em. 1ek Se AS 5 
Willmott and Sons, Hitchin (accepted) .. .. .. .. «. 353 
List of tenders for levelling and making-up Muswell Hill-road :— 
£ 
Dickson, St. Albans... .. .. .«. 1197 
Aspinall and Sons, Finsbury Park 1050 
Dunmore, Crouch End .. .. .. «+ «2 c+ «+ oo «+ 1040 
Mowlem and Co., Westminster .. .. .- -- «2 «+ ++ 997 
Willmott and Sons, Hitchin.. .. -. -. «2 +. ++ ++ 952 
a eee ee 
Cooke and Co., Battersea... -. «ses ee ce ee ee OLE 
Jackson and Son, Finsbury Park.. .. .. .. «. «. + 828 
T. Adams, Kin, ee a ee ee. 
A. Walker, Holloway (accepted)... .. .. -. -- «+ +. 787 
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LETTERS TO THE EDITOR. 
[Continued from page 224.] 


ARITHMETICAL SYSTEMS. 


Sir, —‘‘ Radix,” I think, will admit that the American method 
of making the hundredweight equal to 100 1b., and the ton equal to 
2000 lb., is a mere convenience for the shopkeeper, and would be 
equally convenient to him if the radix of numbers were changed, 
and 144 stood for 100. The Americans-suggest that 2000 lb., and 
** Radix ” that 1000 1b. be taken as the ton. Will there not bea 
case of loggerheads when it comes to be settled what the ton is 
to be? 

I entirely agree with his view that the centimetre, litre, and kilo- 
gramme units are not desirable, but I can hardly subscribe to the 
reason he gives for objecting to them. Would it be quite fair to 
goto the Susesh, and say—‘‘ We like your system, and we are 
going to adopt its style of arrangement ; but we have got so used 
to the foot and the pound that we will take them as our units, and 
build up a system on your style.” Have not they got used to 
think in their units! Are we to overbear them, or out-argue them? 
There are other reasons, however, for adopting the foot, or some- 
thing very near the foot, as our unit of length, and I believe these 
reasons would appeal to the French and every other people. Then 
he suggests that we should stick to the pound as a unit of mass, 
and here again I will suppose he is arguing the Frenchman out of 
his gramme. What could be answered the Frenchman if he sug- 
gested the possibility of the standard unit being lost or destroyed 
by fire, or bya conquering army? Would not the answer of the 
Frenchman, that distilled water is always with us, be rather a 

r? 

P°Then, again, I am sure ‘‘ Radix” will see that all that can be 
claimed for a change of units to a base of ten is that it will facilitate 
calculation. Nothing more than this can be claimed for it. His 
argument in favour of the foot as unit is not so far-reaching as the 
French argument in favour of the metre. They at least tried to 
connect their unit with some constant physical length. What will 
artisans say to the subdivision of the foot or anything into ten 
instead of twelve? They have stuck to duodecimals through thick 
and thin, even though Whitworth charmed never so wisely. It is 
the survival of the fittest. On the whole, is not the argument in 
favour of a change toa decimal system merely a shopkeeper’s or 
banker's argument? It certainly would not please an engineer. 
What would eminently suit Sir John Lubbock would not at all suit 
the editor of THE ENGINEER. To my mind, the suiting of our shop- 
keepers and bankers is the smallest of the business. Of the 
two, I would rather see the units suit the artisan. But surely we 
ought, if we change at all, to try to make them suit everybody. 

I have read the letter of Mr. J. Charles King two or three times, 
It is so pleasing reading, and I think with him that eight is a much 
better radix than ten for all purposes ; but I fear he also is only 
arguing from the shopkeeper’s point of view, and the shopkeeper 
is least to be considered. 

I think it is worth while to consider how Nature divides and 
multiplies things. In one of his books a popular writer says, “‘ Dr. 
Francia had some faint smattering of arithmetic, or the everlasting 
laws of Numbers; faint smattering of Geometry, or the everlasting 
laws of shapes; these things, we guess, not altogether in the dark, 
Rodriguez did learn, and found extremely remarkable. Curious 
enough ; that round globe put into that round drum, to touch it 
at the ends and all round, it is precisely as if you clapt two into the 
inside of three, not a jot more, not a jot less: wonder at it, O Francia ; 
for in fact it is a thing to make one pause! Old Greek 
Archimedeses, Pythagorases, dusky Indians, old nearly as the 
hills, detected such things.”” We English, however, never wonder 
now. It never occurs to us that these old men were not fools. It 
never occurs to ask why the artisans of the most practical nation 
under the sun stick to the duodecimal system of measurement and 
calculation. No; we think copying good enough now, and when 
we see a half-clad savage ora girl painfully reckoning numbers by 
the aid of her fingers we all hasten to do likewise. What was very 
suitable for the early ages may not be at all suitable now ; but this 
never occurs to us. The English artisan may point out in his 
practical manner a better way, but we prefer to follow in the wake 
of the other nations. England is tired of taking the lead. Take, 
for example, this relation of the volume of the globe to the drum, 
and mark how it would be measured as a fraction under a system 
of numbers with eight as radix. The globe would be ‘5252.... 
of the drum, and in the English artisan’s duodecimal system it 
would be ‘8. Take also the convenient set squares with angles 
30 deg. and 60deg., used every day by the draughtsman. Under 
the system with eight as radix the right angle would be divided 
into 8deg. Our present 30deg., 2°525.... of those; 60deg., 
525.... Now just fancy a draughtsman asking his neighbour 
for his long edged five-decimal-two-five-repeater set square. 

Just imagine the angle subtending the side of a hexagon, which 
subtends also exactly the sixth of the circumference of the circle, 
and by a chord which is exactly equal to the radius of that circle, 
whose beautiful relations were detected and gave delight to old 
Pythagorases, and again observed lovingly and named by our own 
old English 60deg., called in future under the system whose 
radix is eight, five-decimal-two-five-repeater degrees, and under 
the system whose radix is ten, sixty-six-decimal-six-repeater 


es, 

When one thinks of how Nature delights in dividing things into 
threes as well as into twos, can one wonder at the decision of the 
late international conference on nautical affairs to still continue 
the old English system of longitudes and latitudes, and that after 
thirty years of Whitworth’s resolutions, twelve inches and twelve 
pence still hold the field as being fittest to survive. 

London, March 9th. G. W. HaALupay. 





REACTION, 


S1r,—I see that a luckless individual hailing from Staines wants 
some one to tell him what Reaction is. Staines is close to Cooper's 
Hill, and I know that at Cooper's Hill they will ask troublesome 
questions now and then. 

Permit me to assure him that in the pursuit of this line of 
inquiry he is simply wasting his time. There is reason to believe 
that humanity is divided into two great classes—those who know 
what the word ‘‘ Reaction” means, and those who do not. Unfor- 
tunately those who do are in a very small minority, and are entirely 
incapable of communicating their information on the subject to 
others. 

My own conclusion is that the power of understanding the 
meaning of the word “ Reaction,” as applied to that something 
which is not a force, and yet is equal and opposite to a force, isa 


gift. Pveta nascitur, non fit. 
Is it not time, however, that young men at college should be 
told that they must not ask foolish questions? We shall find 


some one, Sir, writing to you next for an explanation of what the 
word ‘‘ Force” means, arguing that to say that ‘‘ Force is that 
which causes or modifies motion,” is incomplete. Next we shall 
have some one wanting to be told what Mass is,and soon. Really 
this line of inquiry promises to be very troublesome. Why cannot 
young men rest content to pass their examinations without worry- 
ing themselves and others with absurd questions? What earthly 
‘ood would it do your young correspondent if he did know what 
ction meant? He would not earn an extra 6d. It would not 
promote his health or his happiness in any shape or way. 
Bedford-square, March 12th. A GRINDER. 





LEAD POISONING. 


Smr,—Professor Franklyn’s remedy—namely, to neutralise the 
organic acids and the carbonic acid produced by the decomposition 
of peaty infusion in peaty waters, with lime—is a scientific one; 
but would it not be better to prevent the formation of these acids 





by the destruction of the infused vegetable and colouring matters? 

e chemical equivalent of the acids formed is a difficult quantity 
to find, and when found cannot be constant; hence a danger of 
adding either an excess or an insufficient quantity of lime. If it 
were necessary to add anything to the water in order to destroy 
the organic matters, an excess of which would be objectionable, 
the same argument would hold + ees it as against lime. Oxygen 
is the destructive agent I should propose to be used. It is impos- 
sible to use too much. In short, the fresh peaty water at or as 
near as possible to the gathering grounds should be oxidised by 
filtration through the newly discovered and already much valued 
material called ‘‘ polarite.” 

A bed of this material once laid down will last for an indefinite 
number of years, and will effectually do away with the marked 
action on lead, which peat acid waters possess. 

ARTHUR ANGELL, Ph.D., F.1.C. 





THE THEORY OF THE ARKTOS FREEZING MACHINE. 

Sir, — Will some of your readers explain the theory of the 
Arktos freezing machine, illustrated in your last impression? Heat 
is poured into it and cold is produced. Now it appears to me 
that we have here something opposed to all received ideas of 
energy. It isciear that all the heat present in the apparatus 
before the fire was lighted must be transferred to the cooling 
water, and all the heat imparted by the fire as well; that is to 
say, the cooling water must receive more heat than the fire 
imparted to the apparatus. What form then does the heat 
energy take? How is the thermal efficiency of the apparatus as a 
heat producer—because that is what it really is, in so far as the 
cooling water is converned—explained, and how is it measured or 
calculated ? E. A. R. R.C, 

London, March 13th. 








PARLIAMENTARY NOTES. 


Naval Enginers.—In the House of Commons on Monday, Sir W. 
Crossman asked the First Lord of the Admiralty whether he was 
aware that great dissatisfaction existed among the officers of the en- 
gineer branch of the Royal Navy as regarded their rank and emolu- 
ments, and whether, considering the very important duties and great 
responsibility now thrown upon these officers, he would appoint a 
committee to inquire into the grounds of such dissatisfaction. Lord 
G. Hamilton, in reply, said, ‘‘ lam not aware that great dissatisfac- 
tion exists among the officers of the engineer branch of the Royal 
Navy as regards their rank and emoluments, neither has any repre- 
sentation to that effect been made to the Admiralty through the 
proper channels of communication. A committee was appointed 
in 1885, on which the engineer branch was represented, to inquire 
into the relative rank of the several branches of the service, and 
effect was given to their recommendations. I do not propose to 
a this question by the appointment of a fresh committee.” 

ngineer students.—Baron Dimsdale asked the First Lord of the 
Admiralty whether the number of engineer students at present 
under training was much less than usual; and whether, in view of 
the contemplated increase in our naval strength, it was the inten- 
tion of the Admiralty to increase the number of admissions of engi- 
neer students this year.—Lord G. Hamilton in reply said: ‘‘ Yes; 
there has been a reduction, as it is proposed to transfer certain of 
the work hitherto done by engineer officers to engine-room artificers. 
This year there will be, for the first time, entries from outside into 
this branch of the service; I do not propose, therefore, until I know 
the result of this change, to make any addition to the number of 
students trained at Government expense.” 

Railway couplings. — Mr. Kimber asked the President of the 
Board of Trade whether his attention had been drawn to the 
danger tw life and ‘limb reported in the official returns—General 
Report to Board of Trade, C. 5, 474, for 1887—incurred by railway 
shunters ; that in the year 1887 124 were killed and 1207 injured 
in the various shunting operations of railway service; that in the 
ten years ended 1887 the casualties in shunting amounted to 1180 
killed and 12,459 wounded, and that out of a staff of 6261 men 
engaged in coupling and uncoupling vehicles, 3594 had been killed 
or injured, whereas in the United States, since the compulsory 
adoption of automatic couplings by Act of Congress, dated May 
4th, 1884, according to published returns, there had only been five 
men killed for every 100 in the United Kingdom; and whether it 
was the intention of her Majesty’s Government to introduce a Bill 
this session to mitigate the dangers to which railway shunters were 
unnecessarily exposed.— Sir M. Hicks-Beach in reply said the 
figures quoted by the hon. member are not quite accurate, and the 
number of railway servants killed or injured in coupling or un- 
coupling vehicles must not be compared with the total of a staff of 
6261 men, as some servants besides shunters are employed for that 
purpose. He did not know to what returns the hon. member refers 
as to similar accidents in the United States. Asat present advised, 
he did not think it would be possible to compel the adoption of 
automatic couplings by Act of Parliament, but he was now en- 
deavouring to obtain information on the various systems adopted 
with a view to early legislation on the subject. 

The Metropolitan Board of Works.—In reply to a question b. 
Mr. Pickersgill, Mr. Tatton Egerton said :—‘‘The engineer and tok 
of the Metropolitan Board have tendered their resignations on the 
ground of old age, both being in their seventieth year. The other 
officers who have resigned are—Mr. T. Lovick, assistant engineer, 
age sixty-five, whose length of service is upwards of forty years; 
i , k Morley, engineer's clerk, aged sixty years, length of 
service nearly thirty-six years; Mr. “t. Gunyon, superintending 
draughtsman, aged sixty-two, upwards of forty years’ service; 
Mr. J. M‘Dougall, surveyor, aged sixty-six, upwards of forty 
years’ service; Mr. James Bell, draughtsman, aged sixty-three, 
upwards of forty years’ service; Mr. A. Mott, assistant surveyor 
in the architects’ de; ent, aged sixty-five, upwards of thirty 
years’ service; Mr. C. Y. Norwood, first-class assistant, architects’ 
department, aged sixty-four, upwards of thirty-four years’ service.” 

Increase of railway rates.—In reply to Mr, Watt, Sir M. Hicks- 
Beach said the railway companies have to submit a fresh classifica- 
tion and schedule of rates to the Board of Trade, separating in the 
latter the terminal charges from the maximum rates, and stating 
distinctly what the terminal charges are for. No doubt in a re- 
classification of the kind mentioned rates may be made higher on 
some articles, just as lower rates may be charged on others; but 
the new classification of rates cannot come into force until they 
have been sanctioned by the Board of Trade and by Parliament. 

Naval dock at Bombay.—Viscount Sidmouth asked her Majesty’s 
Government whether any definite arrangement had been made for 
wre J the requisite dock accommodation for the ships of her 

ajesty’s Navy at Bombay. He said that all who had heen con- 
nected with the Admiralty had repeatedly expressed the opinion 
that docks at Bombay, capable of accommodating the largest ships, 
were absolutely necessary. In the event of war, it was perfectl 
certain that a great deal of work would be thrown on her Majesty's 
Navy in the East Indian seas; and the arguments which had been 
used against the construction of a dock at Gibraltar could not 
possibly apply in the case of Bombay. There was no adequate 
dock accommodation in those seas, the nearest dock being at 
Mauritius, and that was not a Government dock. This was distant 
about 3000 miles, and the next nearest was Hongkong. Her 
Majesty’s Government had stated on two previous occasions that 
they were bound to see the construction of a naval dock at Bombay 
carried forward at once, and he should like them to explain why 
the work had been entirely suspended for the-last twelve months. 


‘| Lord Elphinstone said a scheme had been approved by the 


Admiralty for the construction of a first-class dock at Bombay, 
but pending the distribution of expenses between the Imperial and 
the fodian Governments the matter was still under the considera- 
tion of both Governments. There would be the Bombay Port 
Dock available for smaller ships. ~ 

Manufacture of cannon cartridge bags.—In answer to Colonel 











Sandys, Mr. E, Stanhope said:—‘‘The silk cloth used for cannot 
cartridges is of foreign manufacture, and was adopted because in 
leaves no residue in the gun after firing. Some years ago two 
firms in Bradford commenced manufacturing it, but to do 
so because they could not approach the forei; rices. We have, 
however, a standing contract with Messrs. rane, of Paisley, 
for the supply of 300 yards per fortnight, and endeavours have 
been made to induce some Nottinghamshire firms to take up the 
manufacture. A considerable stock of this silk cloth is always 
kept up so as to be secure against emergencies.” 








AMERICAN ENGINEERING NEWS. 
(From our Correspondent.) 

Large new railroad bridges.—A high-level bridge over the river, 
or more correctly the straits, at Detroit, Mich., is projected by 
Mr. Lindenthal, C.E., the projector of the 2800ft. span bridge 
across the Hudson at New York. At present trains are ferried 
across at Detroit on large steamers, but the delay to through traffic 
is quite considerable, and in winter there is trouble due to ice from 
the lakes, which causes a jam in the straits, As there is consider- 
able shipping traffic, a high-level bridge is necessary, and the span 
is to be very long, but there will be two piers in the water-way, 
The grade of the approaches will not exceed 14 percent. The 
towers will be of steel, standing on stone piers. ‘The foundations 
will be on rock 100ft. down, and they will be built by the pneumatic 
process, At St. Louis, Mo., a new railroad bridge is to be built 
across the Missouri River. The present bridge, the celebrated 
structure built by the late Captain Eads, is under the control of 
the Missouri Pacitic—Gould’s system—and rival roads are discrimi- 
nated against. The new bridge is projected by local merchants 
and capitalists to give an independent access to the city; it will be 
for railroad purposes only. There will be three spans of about 
525ft., and the approaches will be about 425ft. long on each side, 
The cost of the bridge is estimated at 1,200,000 dols., and of the 
terminal arrangements at 300,000 dols. The contract has been let 
to the Union Bridge Company, who have sub-let the contract for 
foundations to Anderson and Barr. These two firms built the great 
Hawkesbury Bridge in Australia. A high-level bridge is to be built 
across the Wissiesippi at New Orleans, La. There will be two 
cantilever channel spans of 800ft. or more each, with a clear head- 
way of 75ft. above the water. The total length, including the 
approaches, will be two and a-half miles. The piers wiil be in 75ft. 
to 100ft. of water. The preliminary work is in progress for the 

at suspension bridge—railroad and highway—across the Hudson 
iver, at Peekskill, N.Y., some miles south of the newly finished 
Poughkeepsie Bridge. 

Sand glasses for signalmen.—On the Long Island Railroad the 
gatemen and flagmen at crossings are provided with two sand 
glasses each, one a three-minute and the otber a seven-minute 
glass. When a train passes, a red flag is displayed and the three- 
minute glass set ; trains are not then allowed to pass. At the end 
of the three minutes the green flag is displayed and the seven- 
minute glass set. At the end of the seven minutes the flag is 
taken down and the engineer of any train coming along knows that 
the train before him passed at least ten minutes before. ‘There is 
a very large number of trains on the lines in the vicinity of 
Brooklyn, especially in the summer season ; there are 135 gates at 
crossings and 320 gatemen and flagmen; 76 of these are on the 
line which runs through Atlantic Avenue, Brooklyn. 

Electric block signals.—The Chicago and Alton Railroad bas esta- 
blished for experiment a system of electric block signals in five 
mile sections on the south-bound track between Odell and Pontiac. 
As a train passes the target post 1000ft. south of Odell, the wheels 
operate mechanism which raises the arm to the horizontal- 
‘danger "—position, and shows a red light at night ; the signal 
remains at “ danger ” until the train passes over similar mechanism 
at the post 1000ft. north of Cayuga station, when the arm is 
lowered and a white light shown, the Cayuga signal in its turning 
indicating ‘‘danger.” This operation is repeated at each post, and 
the engineers are required to watch the signals to see if they are 
raised as the train passes, and if not they must report the matter ; 
if the signal should not release promptly—twenty minutes—a man 
must be sent to the nearest telegraph office and get orders from 
the train dispatcher before proceeding. In case of accident to the 
train, the fagman is to be sent back as usual to flag following 
trains. An electric block signal is to be introduced which will give 
an audible signal in the engine cab, when two trains approach 
within a certain distance of each other. 

Gulf ports.—For many years the necessity of having a deep-water 
port on the Gulf coast has been felt, but great difficulty has been 
experienced owing to the shifting sands of the coast. Many pro- 
jects have been started, but until recently no practical steps have 
been taken. Last year, however, a company was organised, and 
had very careful surveys, soundings, and investigations made by 
engineers, as to the currents, sand bars, shoals, &c., at the mouth 
of the Brazos river, and the results were such that it has been 
decided to form a deep water port by the improvement of the 
mouth of this river, and to establish a new town, with railway 
connections, &c. A contract for the work has been let. There 
will be about 2,000,000 cubic yards of sand, clay, and mud dredged 
between the jetties, and deposited on the banks on either side ; 
the jetties are 560ft. apart, and the average width of the river is 
650ft. The urgent necessity of such a port will he evident when it 
is understood that at the important harbour of Galveston, Tex., 
ocean and coasting steamers have to unload a part of their cargo 
into lighters before they can cross the bar. 

Sleeping cars.—The Wagon Palace Car Company is building some 
vestibuled sleeping cars for the New York Central and Hudson 
River Railroad, to run on the New York and Chicago Limited. It 
is practically a boudoir car, the aisle or gangway being along one 
side, and each sleeping section forming a state-room reaching 
almost the full width of the car. For one half of the length of the 
car the aisle is on one side, and for the other half it is on the 
opposite. In addition to the usual toilet room at each end of the 
car, there will be complete lavatory fittings in each section, and 
the water in the tanks is under air pressure, so that no pumping 
will be required. Each car has a bookcase and a drinking water 
tank. They will be wired for electricity and piped for gas, so that 
either light can be used, and will be steam heated, 

New adaptations of electricity.—The draw span of an iron highway 
bridge at Bcldgeport, Conn., has been arranged to be operated by 
electricity. The city authorities have put in a 7}-horse power 
electric motor, the force being transmitted from the electric light 
ead half a mile away. The new electric railway at Boston, Mass., 

as two snow ploughs among its equipment. They are fitted with 
ice choppers, consisting of steel pins in a revolving frame, which 
break up ice and packed snow, snow scrapers and flangers to clear the 
rail, a plough to throw aside any deep snow, and large revolving 
cylindrical broom to sweep the track clean. Each is driven by two 
15-horse power Sprague motors, and they are expected to be more 
efficient than an ordinary Pets ps drawn by twelve horses. 

Boiler plate tests. —The of Supervising Inspectors of Steam 
Vessels has adopted arule requiring test pieces from each and every 
plate of iron or steel used in the shells or other parts of the boilers 
subject to tensile strain. Formerly only one or two pieces were 
tested from the whole lot of plates used in a boiler, and if the 
—_ pieces were found deficient, the whole lot was rejected. 
Under the new rule, however, only the plates actually found defi- 
cient are to be rejected. A rule has also been adopted requiring 
that the actual thickness of plates in boilers ten years old and 
upward shall be ascertained by actual measurements at each annual 
inspection, and allowing only such steam pressure as may be safe 
in accordance with such ascertained thickness, providing such 
boilers are in good condition, 

[Zrrata.—In pry am on ‘Oscillating Marine Engines,” on 
page 148, for list of five boats, read list of fine boats. In succeed- 
ing paragraph, on the “ Pullman Palace Car Co.” on same 1 
for a number of five chair cars, read a number of fine chair ana 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(Lrom our own Correspondent, ) 


TRADE is proceeding satisfactorily. Business is healthy, even if 
there is hardly so much activity as earlier in the quarter. On 
’Change this—Thursday—afternoon in Birmingham, and yesterda, 
in Wolverhampton, a very confident spirit was again manifested. 
Inquiries were large, and some considerable sales were made. All 
the works are fully employed with the exception of some of the 
marked bar makers, and a continuance of this briskness is assured 
right up to the end of the quarter. New orders for rolled iron 
will, after this week, be slackening off a little, as is usual as the 
close of the quarter approaches, alike in respect of merchant and 
consumers’ trade ; but the ironmasters have ample work for some 
time to come yet. 

The advance which is occurring in the manufactured iron trade 
in the North of England and Scotch markets, as well as in the raw 
iron branch, is exciting interest here; and the question is being 
asked whether Staffordshire is to follow suit. At present there 
does not appear to be much likelihood of such a step, though it is 
rather premature to forecast what may be the position at the forth- 
coming April ep J meetings. It is not improbable that some 
advances may be declared at those meetings. Consumers must 
reckon with this possibility ahead. 

The collapse of the copper syndicate was greatly remarked on 
in Birmingham to-day—Thursday—and the past week has been one 
of much excitement amongst manufacturers in any way affected 
by the price of copper, and especially amongst those directly 
engaged in the brass and copper working branches. That copper, 
which was lately £80 per ton, should now be done at £50 is a 
circumstance of 1 significance to the trades of Birmingham. 
Consumers have bought heavily since the fall, with the idea of 
replenishing their exhausted stocks, The transactions of the past 
week or ten days should enable consumers to be indifferent 
respecting the operations of the syndicate for some months to 
come, 

Iron prices are fully as good this week as last. Soft sheets, 
doubles, are £7 12s, 6d., as a minimum, and £8 12s, 6d. for 
Jattens. Galvanised corrugated sheets, assisted by the continued 
advance in spelter, are rather stronger at £12 10s., Liverpool, for 
24g. in bundles. Sheets, singles, rolled by the list iron houses, 
are £9 for best qualities, 

Sieet ironmakers are awaiting the spurt in trade which will 
follow upon the reopening of the Baltic ports in a monthor six 
weeks’ time. An improvement will then be quickly observable in 
the Russian trade in black iron. The thin—stamping—sheet 
makers keep very busy, the United States, Canada, South America, 
Australia, and some of the Mediterranean markets are taking good 
supplies. Prices are unaltered on quarter-day rates. There is 
again this week intelligence of fresh additions to output in this 
branch. Messrs, Greenway, galvanisers, have, it is stated, secured 
the Bradley Field Ironworks, Bilston, of Messrs. Groucutt, with 
the view of producing their own black sheets there. The Excelsior 
Ironworks, Dial-lane, Hill Top, West Bromwich, are about to be 
re-started. It is estimated that the works will find employment 
for about 150 men. 

The anticipated expenditure by the Navy of £21,500,000 on 
additional armaments is occasioning undisguised satisfaction 
amongst the iron and steelmasters of this district. Although Staf- 
fordshire is not a producer of ship plates or heavy gun forgings, it 
cannot but be that such an outlay will benefit this part of the king- 
dom as well as Scotland, Tyneside, Sheffield, and the West Coast. 
Even if it were only by the filling up of Northern ironmasters’ order 
books, so as to allow us to take orders which they would then be 
unable to execute, Staffordshire would be advantaged. But direct 
Admiralty demands are also certain to be made on our ironmasters, 
This is the pronouncement indulged in in the best-informed circles 
in Birmingham at date. The Earl of Dudley, Messrs, W. Barrows 
and Sons, Messrs. N. Hingley and Sons, and other firms might be 
mentioned as likely to share in the newdemards, Theanticipation 
that Staffordshire will benefit materially from the proposed expen- 
diture is encouraged this week by the statement that a Government 
official has been inquiring at local ironworks, &c., with a view to 
the placing of orders for finished iron of various sorts. It is added 
that special attention has been given by him to the matter of 
prompt execution of the business, 

Naval engineering firms, too, in Birmingham have great things 
to hope from the new Admiralty schemes, and they are already 
anticipating the receipt of some very valuable contracts for engines, 
pew boats, torpedo discharge machinery, ammunition, and such 
like requirements, Little question is entertained here that the 
credit vote demanded by the Government will be given. 

Engineering iron from other districts is selling here freely. The 
lower prices of Cleveland rolled iron for such purposes as bridge 
and girder building, tank making, and the like, give the northern 
metal a distinct advantage. Cleveland bridge and girder plates 
are selling here at £6 5s, delivered ; and the Bowling—Yorshire— 
Iron Company’s bars are selling here, for best engineering purposes, 
at £14 10s, delivered. Staffordshire merchants are giving out 
orders for Scotch iron bars for shipment to India, South America, 
the — and elsewhere, at £5 10s, f.o.s. Glasgow. Staffordshire 
tank plates are £7 easy, and common boiler £7 10s. to £8, 

Steel maintains a strong demand, and prices are upheld at £7 5s. 
to £7 10s, for Bessemer plates ; £6 5s., bars ; £6 10s., tees, &c. 

Pig iron occupies fully as good a situation as last week. The 
strength of the Scotch and Middlesbrough centres has a marked 
influence here, and in face of the upward movement in the North, 
sellers of Midland and Staffordshire brands will not part with their 
iron except at full values. Raw iron is undoubtedly stronger than 
finished. Supplies of Midland sorts are within the requirements 
of the market, yet I do not hear of any fresh furnaces going into 
blast, either in Derbyshire, Northampton, Nottingham, or else- 
where thereabouts, 

Prices are upheld at 46s, and upwards for Lincoln makes, 
delivered; 44s, to 45s. for Derbyshires; and 43s, 6d. to 44s, 6d. 
for Northamptons, Native pigs are 55s, for hot blast all mines, 
45s. for best part mines, and 36s, to 37s. 6d. for cinder pigs, 

The ballot of the ironworkers for the election of a secretary to 
the operatives’ section of the Wages Board, in the place of Mr. 
Capper resigned, has resulted in the election of Mr. W. Ancott, 
Wednesbury, who has been a leader of the men for thirty years or 





more, 

The Board of Trade returns for February, though they show a 
decrease in the metal exports of £289,829, or 9°7 per cent., as 
compared with the total in February, 1888, cannot be regarded as 
unsatisfactory in their application to the heavy industries of the 
district. The decrease in metals is principally caused by the 
reduction in our exports of copper goods, and in machinery and in 
millwork there is an increase over last year of £55,775, or 6 per 
cent., making a total increase since at the beginning of 1889 of 
£330,865. 

In the machinery trades of Birmingham demand continues good. 
In other branches prices are being gradually stiffened by means of 
trade associations which have either been formed or are now in 
process of formation. Among the manufactures thus affected 
may be mentioned iron bars, sheets, strip and hoop iron, wrought 
iron and steel tubes, brass and copper tubes and wire, galvanised 
and cast iron hollow-ware, galvanised and cased tubes, metallic 
bedsteads, galvanised sheets, iron wood-screws, hydraulic jacks, 
bolts and nuts, cut nails, coffin furniture, axles, and firebricks, 

Combination in the edge tool trade of the Birmingham and 
Wolverhampton district, with a few to arrive at a uniform price 
for certain leading articles, is just now engaging the attention of 
some of the chief edge tool makers. 

A new industry has just been introduced into Birmingham by 
the acceptance by the Birm ingham Small Arms Company of two 





War-office contracts for a new and improved pattern of shrapnel. 
This missile weighs over lcwt., and has a fuse at the nozzle, con- 
nected by a central tube with the explosive charge at the base. 
The execution of this Government work will, it is stated, provide 
the company with employment in this branch for a year to come. 

The Submarine Mining and saree Explosive Company, Maze- 
hill, Birmingham, has this week thrown open the works to a party 
of gentlemen interested in this latest development of naval warfare. 
It is declared that a complete network of mines on the company’s 
system can be planted in a few hours, 

It has been decided, at a ting of the Coal Trade Wages 
Board, that in future miners’ wages in South Staffordshire shall 
rise and fall in the proportion of 2d. per nominal day for thick 
coal, and 14d. per nominal day for thin coal. 

The Select Committee on Standing Orders of the House of Com- 
mons, on Tuesday afternoon, considered a petition in the case of 
the South Staffordshire Mines Drainage Bill for excusal of non- 
compliance with certain standing orders ; and the Bill was there- 
fore thrown out. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The general tendency of the iron trade continues 
in the direction of higher prices, and increasing anxiety is being 
shown to cover future requirements, merchants especially being 
eager buyers for forward delivery, and during the past week a 
considerable weight of business has been done. In many brands 
of pig iron, however, makers have so little to sell for anything like 
early delivery, and are so disinclined, in view of the continued 
wages agitation amongst the miners, to commit themselves to 
forward engagements, that they have withdrawn quotations 
altogether for the present, Where makers are prepared to sell 
they are holding out for better prices, and these are being got 
without much difficulty, buyers being compelled to follow, week 
after week, the advancing prices. The upward movement is quite 
as strong in hematites as in the commoner descriptions, and there 
is a general belief that prices will be still higher. The iron market 
has been so persistently ‘‘beared,” with success, for the last four 
or five years, that merchants and dealers have been slow to realise 
the fact that at length trade has actually turned the corner from 
the long period of depression and steadily shrinking prices; but 
having now satisfied themselves that the improvement is 
thoroughly established, they are showing almost excessive 
keenness in buying as largely as possible at current rates. 
Manufactured iron has not, so far, shared to any perceptible 
extent in the upward move that has taken place in pig iron during 
the last few weeks; but there is a decided stiffening in prices, and 
makers who have been low sellers have hardened up to the full 
market rates. 

The Manchester iron market on Tuesday was well attended, and 
a very animated tone prevailed all through, with a general upward 
tendency in prices, nearly all brands of pig iron having undergone 
a further considerable advance since the previous market. Lanca- 
shire makers have not actually put up their prices since last week, 
but they are very firm at 43s. for forge and 44s, for foundry, less 
2h, delivered equal to Manchester ; and fair sales have been made 
on this basis. Prices for Lincolnshire have shown a decided upward 
movement all round, and makers were realising, without difficulty, 
43s, 6d. to 44s., less 24, for forge and foundry qualities delivered 
here, with the result that 6d. to 1s. per ton more money is now 
asked in several instances. Derbyshire iron has also been again 

ut up, the cheaper makes being quoted at 45s. to 46s., and the 
eading brands 47s. 6d., less 24, for good foundry qualities delivered 
equal to Manchester. In outside brands there has been a general 
advance, and considerable buying is reported at the higher range 
of prices. Good foundry Middlesbrough is quoted at 45s. 10d., net 
cash, as the minimum for delivery equal to Manchester; and Scotch 
makers all round have put up their quotations fully 6d. to 1s. per 


n. 

Fair transactions in hematites have been put through, and good 
No. 3 foundry qualities are quoted at 57s. 6d., less 24, for delivery 
in this district. j 

In steel boiler plates moderate inquiries have been coming for- 
ward, and Scotch and Lancashire makers are firm at £8 10s. per 
ton for good ordinary qualities delivered to local customers ; with 
the cheap Yorkshire qualities, which have been seeking a market 
here recently, averaging about £8 5s. per ton. 

A good demand is reported for all descriptions of manufactured 
iron, and makers are well employed on work in hand. Bars are 
now very firm at £5 12s. 6d. to £5 15s. per ton; hoops, £5 17s, 6d. 
to £6; and sheets, £7 10s. to £7 12s. 6d. per ton, delivered in the 
Manchester district. 

From all branches of engineering, reports to hand continue fully 
satisfactory, and it is very exceptional where there is any falling- 
off in the least in the activity recently "apr the tendency 
being rather in the direction of more work giving out. Stationary 
engine builders are fully employed, especially in the heavier 
departments; machine toolmakers are well off for work, and in 
some special branches have quite a pressure of orders. Locomo- 
tive and railway carriage builders are well engaged, and boiler- 
makers remain very busy as a rule; whilst in shipbuilding there is 
a continued pressure of orders, most of the yards having work in 
hand sufficient to keep them fully occupied for some time ahead. 
The reports issued by the trade union societies connected with 
engineering continue of a very favourable character, showing a 
substantial decrease in the number of unemployed members, and a 
satisfactory outlook so far as the trade prospects of the im- 
mediate future are concerned. The returns as to unemployed 
members are the most favourable that have been issued 
for the last six years, the percentage of out-of-work mem- 
bers in receipt of donation benefit in the Amalgamated 
Society of Engineers having dropped to a little over 2 per cent., 
which is fully 50 per cent. less than at this time last year, whilst 
the returns issued by the Steam Engine Makers’ Society show that 
the number of unemployed members receiving out-of-work sup- 
port is practically little more than nominal, being under 1 per 
cent. As regards wages, there is still an unsettled feeling in some 
of the shipbuilding centres, where reductions considerably in 
excess of those put in force in the inland towns were carried out 
in the years 1885-86. Inthe general engineering branches, how- 
ever, where the men have already recovered the reductions made 
in the above period, they seem to be settling down to the present 
basis of wages, and for the time being, at any rate, there is no 
agitation for a further advance. 

The quarterly meeting of the Manchester Association of 
Engineers was held on Saturday evening last, at the Grand Hotel, 
Manchester, Mr. Samuel Dixon, C.E., president, occupying the 
chair. In opening the proceedings the chairman referred to the 
great loss the Association, in common with the engineering world 
generally, had sustained by the death of Mr. Richard Peacock, 
M.P., one of their life members. Mr. T. Ashbury, C.E., paid 
a graceful tribute to the personal and professional excel- 
lence of character which Mr. Peacock possessed, and con- 
cluded by moving the following resolution, which was passed 
by the members rising in silence :—‘‘That the Manchester 
Association of Engineers, in general meeting assembled, de- 
sires to record its deep sense of the great loss this association 
and the engineering industries of this district have suffered by the 
death of Mr. Richard Peacock, M.P., who for nearly half a century 
has been such an able and universally esteemed locomotive en- 
gineer, and whose personal influence, energy, and intelligence 
contributed in so marked a degree to the development of the large 
and high-class engineering works in the suburbs of this city; and 
this meeting hereby tenders to Colonel Ralph Peacock and the 
members of: the family its sincere sympathy in their sad bereave- 
ment.”-—One honorary and seven ordinary members were after- 
wards elected, and the remainder of the evening was taken up in 
hearing a paper by Mr. Dack, on ‘‘ An Improved Hydraulic Lift.” 








The monthly ting of the Manchester Geological Society was 
held on Tuesday afternoon, Mr. John Knowles, the president, 
occupying the chair. The principal paper before the meeting was 
one Mr. Herbert Fletcher, of the Ladyshore Collieries, near 
Bolton, a gentleman well known in the colliery world in connection 
with mine ventilation. Mr. Fletcher treated his subject, ‘‘ The 
Effect of Goaf Stowing on Ventilation, and on Sudden Issues of 
Gas in Coal Mines,” in an interesting manner, and laid down a 
number of reasons why this system, which works successfully at 
his own collieries, should be equally satisfactory in the generality 
of mines. A short discussion followed the reading of the paper, 
for which Mr. Fletcher received the thanks of the Society. rr 
Lees Knowles, M.P., was elected a life member of the Society, and 
five other gentlemen were elected ordinary members. 

There is a fairly steady business doing in the coal trade, and 
house fire qualities are moving off a little more freely, although 
the demand is still only slow for the time of the year. Steam and 
forge coals are in generally good request, and there is a moderate 
trade doing for shipment, but supplies at the ports are plentiful 
For all classes of engine fuel an extremely brisk demand is kept 
up, and slack continues scarce. At the pit mouth best coals 
average 10s. per ton; second qualities, 8s, to 8s. 6d.; common 
house fire coals, 6s. 6d. to 6s. 9d.; steam and forge coals, 6s. 3d. to 
6s. 6d.; burgy, 5s. to 5s. 6d.; best slack, 4s, to 4s. 6d., and common 
sorts about 3s. 6d. per ton, with steam coal delivered at the ports 
on the Mersey fetching 8s. to 8s. 3d. per ton. 

Barrow.—There is a good demand for hematite pig iron, but the 
difficulties which have occurred at Askam and at Millom have 
resulted in a reduction in output which has to be met by the light- 
ing of furnaces at Carnforth, and in the West Cumberland district, 
There are nine furnaces at Askam and at Millom standing idle, the 
only furnace which is working being manned by non-unionist men. 
The demand for hematite pig iron is firm and strong, and orders 
are offered to a considerable extent, especially for Bessemer quali- 
ties, which are quoted at 47s, 6d. per ton net, f.o.b., with forge 
and foundry qualities, No. 3, at 47s. per ton. Hematite warrants 
are quoted at 47s. 3d. per ton ata month. The stock of pig iron 
is somewhat reduced, but, although deliveries are large, an in- 
creased output is expected, and Bessemer descriptions are certainly 
wanted in large parcels, In the steel trade there is a very brisk 
state of things. Makers are very busy on rails, and orders are 
offered to a considerable extent, both for immediate and 
forward delivery. There is also a full demand for steel 
shipbuilding materials, and the necessity is further impressed on 
local makers to increase the output of plates and angles. Biliets 
are brisk, as also are blooms, tin-plates, and the ordinary classes of 
Siemens-Martin steel, which is generally quoted at higher prices 
than have recently been ruling. Shipbuilders and engineers are 
busier, although no new orders are offering. Iron ore is steady at 
late prices, which range at from 9s. 6d. to 12s. 6d. per ton net at 
mines for average qualities. Coal and coke is steady at late prices. 
The salt industry at Barrow bids fair to become an important 
industry, as recent explorations have proved the large extent of 
the deposit, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

I MENTIONED sometime ago that the officials of the Yorkshire 
Miners’ Association were bent on reopening the wages question. 
The executive have now appointed a deputation, consisting of 
three delegates of the officials of the association—Mr. B. Pickard, 
M.P., Mr. W. Parrott, and Mr. J. Frith—to attend a representa- 
tive conference at Manchester on the subject. It is contended 
that the improvement in the coal trade, particularly in steam 
qualities, justifies another advance. The last attempt was signally 
successful, having succeeded in securing the 10 per cent. every- 
where except at two collieries, at one of which the men have been 
on strike since October, and at the other the pit bas been shut down 
and the top to some extent dismantled. 

The collieries in West Yorkshire show an improving trade with 
Hull. In February last 135,368 tons were sent, against 124,016 for 
the corresponding period of last year; for the two months of 1888, 
281,416 tons, against 249,568 tons. Of the 168 pits on the official 
list, 75 sent coal, and the South Yorkshire pits have experienced a 
decrease, due in a large measure to the withdrawal of the 3d. per 
ton rebate on coal for shipping. West Yorkshire pits have im- 
proved in a corresponding measure. It is believed here that still 
more serious results will follow the acquisition of the Hull and 
Barnsley undertaking by the North-Eastern, of which there seems 
every prospect, the terms of agreement having been endorsed, 
with only two dissentients, at a crowded meeting of shareholders 
held at Cannon-street Hotel last Tuesday. Last month the coal 
exported from Hull amounted to 41,779 tons, as compared with 
38,090 tons last year; for the first two months the weight was 
123,385 tons, against 85,836 tons. Germany has taken the largest 
tonnaye, though the East Indies and Egypt have also been good 
customers. 

The proposal to spend twenty-one millions on the Navy is 
received here with great favour. The addition of ten battleships, 
eight being of the first class, together with sixty cruisers, gunboats, 
and torpedo vessels, cannot fail to bring a large amount of good 
work to Sheffield, including the re-employment of the armour- 
plate mills, which have been standing for a considerable time so far 
as orders for the home Government are concerned. 

The Board of Trade returns for February show that in hardware 
and cutlery the export trade has considerably improved, the 
advance for February alone being £7000, and for the two opening 
months of the year over £60,000. British East Indies is the 
market which has most largely increased, though an improvement 
is also exhibited by Russia, Holland, Belgium, Spain, the Canaries, 
foreign West Indies, and the Argentine Republic. The decreasing 
markets are Germany, Brazil, and British North America. The 
value exported was £237,328 for last month, against £230,247 for 
February, 1888; January and February, 1889, £526,470; January 
and February, 1888, £465,804. Steel was exported to the value of 
£196,215, against £227,867 in February of last year. 

Great activity prevails in railway material, and the locomotive 
wagon and carriage builders have rarely been so busy as they are 
now. Several firms are full up with work which will keep them 
engaged for the next twelve months, and steps are being taken to 
increase the powers of production. The steel rail confederation, 
which is still talked about, is expected to be formed, in spite of 
every difficulty. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE market of Cleveland pig iron is.still advancing, and a large 
amount of business has lately been done. Buyers having satistied 
their immediate needs, are now half inclined to wait. The attend- 
ance on ’Change at Middlesbrough on Tuesday last was above the 
average, and a further rise took place both in pig and manufactured 
iron. The prospects of the trade are certainly very encouraging, 
and the position of sellers is better than for a long time past. For 
No. 3 G.M.B. for prompt delivery merchants quoted 37s. per ton, 
and 6d. more for delivery over next quarter. At these rates 
several sales were effected. Makers are not offering in quantity 
at present. They contend that owing to the rise in the value of 
materials and labour, their margin of profit is less than it was when 
prices were 4s, or 5s. less. Gellivara foundry pig is quoted at 46s., 
and grey forge at 45s. 6d., which represents an advance of 6d. per 
to 


n. 

Cleveland warrants have not improved so much as makers’ iron. 
The price on Tuesday was 37s. 2d. per ton, being an advance of 
only 1d. per ton since the previous week. 

A further augmentation of Messrs. Connal and Co.’s Middles- 
brough stock took place last week. The quantity held on Monday 
evening was 250,143 tons, or 482 tons more than on the 4th inst. 
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At Glasgow their stock is, on the other hand, steadily decreasing. 
On Monday it had fallen to 1,032,972 tons, which is 1114 tons less 
than a week previously. 

Middlesbrough pig iron shipments are very much better this 
month than they were last. Between the Ist and 11th inst. 27,229 
tons had been exported, as against 18,607 tons during the corre- 
sponding portion of February. 

The finished iron trade continues exceedingly brisk, and prices 
are rapidly advancing. Quotations on Tuesday were as follows :— 
Ship plates, £6 per ton, free on trucks at makers’ works ; common 
bars, £5 10s.; and angles, £5 7s. 6d. to £5 10s. 

Prices for steel products have also advanced. Heavy rails are 
still quoted at £4 10s. per ton, but plates and angles have risen to 
£7 and £6 10s. per ton respectively, which represents an increase 
of 5s. per ton. d 

A society calling itself the Social Democratic Federation 
is continuing to agitate in the North of England in order 
to bri a what is termed the eight hours’ move- 
ment. promoters look upon shortened hours of labour 
as the panacea for all the ills under which the industrial 
classes are labouring. They think the result they desire can be 
brought about in two ways, namely, (1) by a universal strike, and 
(2) by legislative enactments. The second course is the one which 
they consider best. They advise that working men should every- 
where bring their influence to bear upon their Parliamentary 
representatives. These are to be = to vote for ing eight 
hours the maximum working day for all persons employed by the 
Government, by local authorities, and companies regulated by Act 
of Parliament. At the recent Stockton election both candidates 
were interviewed in the above sense, but neither of them would 
give the undertaking required by their interviewers. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THE Glasgow pig iron market has again been strong this week, 
and there has n a further advance in the prices of warrants, 
which have now gone beyond 44s.a ton. In the market there is 
very little speculative business, except that which necessarily 
attends the manipulation of the oversold t. The outsid 
public have as yet not been attracted by warrants, and the increase 
is the result of the activity that exists in the legitimate depart- 
ments of the trade. The production is without change in amount. 
A small quantity of pigs has again been withdrawn from the stock 
in the Glasgow stores of Connal and Co. 

There is a further advance in the prices of makers’ iron. Gart- 
sherrie, f.0.b. at Glasgow, No. 1, is quoted at 51s. 6d.; No. 3, 
49s. 6d.; Coltness, No. 1, 55s.; Langloan, No. 1, 54s., No. 3, 

6d.; Summerlee, 54s. 6d. and 50s. 6d.; Calder, 52s. 6d. and 
49s.; Carnbroe, 46s. and 44s.; Clyde, 48s. and 46s,; Monkland, 
44s. 9d. and 43s, 9d.; Govan, at Broomielaw, 44s. 3d. and 43s. 3d. ; 
Shotts, at Leith, 53s. and 50s. 6d.; Carron, at Grangemouth, 
5ls. 6d. and 47s. 6d.; Glengarnock, at Ardrossan, 50s, and 44s.; 
Eglinton, 44s. and 43s.; Dalmellington, 45s. and 44s. 

The malleable iron and steel trades of the West of Scotland are, 
if anything, busier than before. Within the last week or two some 
very good additional orders have been placed. In the finished iron 
department orders for shipment and for home use are coming to 
hand in the most gratifying way, and the makers have intimated 
an advance of 5s. per ton in their prices. There is also more doing 
in the foundries. The Anderston Foundry Company, of Glasgow, 
has contracted to supply from 10,000 to 12,000 tons of cast iron 
sleepers for the Delhi, Umballa, and Kalka Railway. Steel 
makers have been fortunate in booking important orders in the 
shape of Admiralty and private shipbuilding work, and within ten 
days they have twice advanced their prices, which are now higher 
by 5s. to 7s. 6d. per ton. New works for the production of manu- 
factured iron and steel are in course of erection at Coatbridge for 
Messrs. Stewart Brothers, sons of Mr. Andrew Stewart, of the 
Clyde Tubeworks, Glasgow. It is expected that they will beso far 
advanced = as to admit of the rolling of tubes being com- 
menced. e principal building will be about 100 yards long by 
34 yards broad, and in it the furnaces and rolling mills will be 
placed. The furnaces will be of the Si ?and reg tive 

rinciple, and will be fed with gas from Wilson’s producers. The 

ilers are being constructed by Messrs. H. Wallace and Co., and 
the engines are being made by Messrs. D. Stewart and Co., of 
Glasgow. 

An important contract for iron roofing for the new Tradeston 
Gasworks, to be erected by the Corporation of G! ww, bas been 
placed with Messrs. P. and W. M‘Lellan, of the Clutha Ironworks. 

There has been rather less doing in the shipping de ent of 
the coal trade. The higher profits that are o ble at Cardiff 
continue to attract vessels away from the Clyde, so that the ship- 
ments are not nearly so good as they might be in the present active 
condition of general trade. The inland demand is all that could 
be desired, but, in consequence of the slackness in the export 
department, the prices have been easier, being generally about 
ws to 6d. a ton below the best rates current about the opening of 
- the year. 

The shale miners in the employment of several of the oil 
companies have been giving a good deal of trouble of late. At the 
pits of the Holmes Oil Company the men are out on strike, and 
the directors threaten to shut down the mines if they do not 
resume work at the old rates. 

The Glasgow copper market has been excited during the week 
in consequence of the financial crisis in Paris, and the great decline 
in copper and in the shares of the different copper producing 
companies. There has been a general indisposition to operate 
either in the metal or the shares until something like a return of con- 
fidence takes “~~ Local speculators have kept well out of copper 
all through the syndicate’s manipulation of it, but it is expected 
that if the reduced prices continue, there will presently be a good 
business on the part of consumers. The reductions in the prices of 
copper shares on the Glasgow Stock Exchange during the last 
fortnight are:—Tharsis, 24s.; Rio Tinto, £6 9d.; Mason and 
Barry, £2; and Arizona, 8s. 6d. The imports of copper ore in 
Glasgow in February were 11,124 tons, against 7447 in the same 
month of 1888, and 4353 tons in February, 1887. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

NOTHING has yet been decided between the colliers and the coal- 
owners, but the fear of a strike is getting capone d less. This 
is due more to the disposition shown by the coalowners to obtain 
an amicable settlement than from a yielding disposition on the part 
of the colliers. At the meeting held by the coalowners on Satur- 
day at Cardiff, a manifesto was issued to the workmen, in which 
it ~~ mayors en a the demand of 124 per cent. was “4 od 
violation of the sliding scale agreement, and urging upon them 
before it should go forth to the world that they de so illegally 
and rashly, a vote by ballot should be taken at each colliery. The 
manifesto further states that the coalowners are very willing to show 
every consideration in meeting the men with regard to discussion 
for perfecting the scales, but they urge upon them to carry out 
their engagements honourably. I have heard that this manifesto 
has been met by another offer on the part of the men to acce 
10 per cent. advance. The Ferndale men have accepted an offer 
of 74 per cent., but these men have not been working under the 
sliding scale of the Associated Masters. By next week it will be 
seen what course the men are decided upon taking. To abandon 
the scale, and revert to the old method, or rather lack of method, 
‘would be to go backwards and tempt again to strikes and tumults. 
The scale has been the greatést benefit that the Welsh colliers ever 





had. It has given them thirteen years of peace, and as full a 
measure of prosperity as the times would permit. 

There bas been no change in prices of coal. On Wednesday best 
steam commanded Il4s., second-class 13s, to 13s. 3d., and Mon- 
mouthshire 12s. 3d. For small steam 6s. was readily obtainable, 
though large quantities were selling at 5s. 9d. House coal shows 
the same gratifying activity, and as a result no house colliery of 
any apertonce isin the market. Previous to the advance many 
might have been bought. Now owners are holding on. Best 
house commands 12s, 6d.; small is scarce at 8s, 6d. 

In the iron and steel trade prices are moving upwards. Pig iron 
was again advanced at Swansea Exchange on Tuesday. G w 
warrants were quoted 44s. 1d.; Middlesbrough, No. 3, 37s. 2d.; 
Cwmavon, 47s. 6d. A list of the current prices may be of interest: 
Welsh bars, £5 to £5 2s. 6d.; sheet iron, £7 15s. to £8; steel rails, 
£4 10s, to £4 12s. 6d., heavy; light, £4 17s. 6d. to £5 15s.; steel 
sheets, £8 15s. to £9; Bessemer blooms, £4 15s.; tin bars, £4 15s. ; 
Siemens tin-plate bars, £5 2s. 6d. 

Block tin is easier, and is selling at 94s. 10d. to 95s. Tin-plates 
were in good demand, and it is stated that snbstantial contracts 
were entered into at ‘Change on Tuesday. It is fully expected 
that an advance of price isimminent. Present prices: Cokes, 1 
to 13s, 3d.; Bessemers, 13s. 6d. to 13s. 9d.; Siemens coke finish, 
18s. 9d. to 14s.; ternes, up to 27s.; charcoals, 17s, to 22s. 

The improving tone of Welsh industries generally is having a 
healthy effect in various districts. The Somersetshire districts 
continue to send in tin boxes by thousands, Watchel sent 3000 
this week. Bilbao consignments are beginning to increase. Large 


quantities of pig iron continue to arrive from Maryport, Working- 
ton, and Whitehaven ; limestone from Tralee, and steel bar from 
Barrow. In this utilisation 


it is interesting to note that at 
Swansea even imports of wey oll come in and are useful. 

Rails are not in strong demand, though it is quite time for placing 
4 railway contracts ; 1400 tons left Newport for Lisbon this 
week. 

The rumours of the breakdown of the cure ring have been 
followed by another extraordinary rumour to the effect that London 
capitalists are contemplating the purchase of all the tin-plate 
works in South Wales. There is not much belief in the rumour 
so far. Taff Vale shares are at 255, so the London syndicate has 
something to do in getting up to 350, as promised. 

The Rhondda and Swansea Bay undertaking is now getting near, 
and I find inquiries are on the increase with to shares. The 
investment is regarded asa good one. Swansea having ‘Rhondda 
coal, and being a tide and a-half nearer France than Cardiff is, 
ought to stand well. 

The rapid coal loading at Cardiff Docks has again had some 
striking illustrations, The steamer Asama, 5833 tons, was loaded 
in a little over thirty hours. This gives 191 tons per hour; and the 
coal was placed in, not in the old broken condition, but in splendid 
order, by the cranes. 

A di ing boiler accident took place at Merthyr last week, 
when Mr. Jenkins, the lately elected county councillor, received 
injuries which resulted in death. At the inquest some important 
facts are expected. 

Sir George Elliot and Co. have been making extensive additions 
to their wire rope works at Cardiff. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

NorTHING has occurred this week to check the quiet development 
of the iron markets of the country, except perhaps the unusually 
severe weather. The returns of output of pig iron for January 
and February are satisfactory, and the latter is increasing, but is 
hardly yet up to the consumption as far as forge pig is concerned, 
while stocks have gradually been reduced. Buyers also now see 
that waiting any longer, while pig iron and cokes are rising, will 
not serve their turn, so are now desirous of covering their require- 
ments quickly, which has imparted a more cheerful tone to the 
markets, and has caused more transactions than of late to be 
entered into, so prices have been well maintained throughout, and 
demand may be said to have increased, the wrought iron branch 
participating in this so far as concerns domestic demand. The 
wrought iron convention bureau sold during the year 421,497 t. of 
rolled iron. 

The Silesian iron market is animated, there are twenty-eight 
coke and two charcoal furnaces in blast, the former turning out 
9000 t. per week, all of which find ready sale in the forges, steel- 
works, and foundries, there being very little left for export over 
the borders. The commonest sorts pig may be had at M. 50; 
better sorts go up to 60 and 62; while chi stands as high as 
95 p.t. at works. Every kind of rolled iron, both in bars and 
plates, is in full request, and good bars are now noted M. 142°50 
to 145; ordinary sectional bars, 160, 165 to 167°50, and above ; 
plates from 165 to 177°50 p.t., with extras, all at works. 

The Austrian market began briskly, but the very bad weather 
has had its influence, as there is such difficulty in getting materials 
to, and goods away from, the works. Still the tendency of the 
market remains firm in consideration of the large orders promised 
by the State, as, for instance, to the thousand railway wagons 
lately orde Preparations are being made in the bureaux to 
order another 2000 of various sorts, besides 200 | tives, which 
will figure up to 84 million fis, Also in the near future tenders 
will be sent out for large quantities of constructive ironwork and 
machinery for the docks at Triest, which will amount to over a 
million fis. Also the smal] arms factory in Styria is more than 
fully employed, and has on the books somewhere above half a 
million repeating small bore rifles to complete, the greater portion 
of which, strange to say, is for Prussia, where, in passing, it may 
be noticed that the sp ne for output of smal] arms at 
Spandau are being greatly increased. 

The tone of the Belgian iron market is cheerful. The output is 
easily disposed of, prices have been well maintained at their 
present height. Export — be better. Luxemburg forge is 
noted at 47 f.; better sorts of ian brands up to 63f.; while bars 
are noted 125; girders, 120; angles, 135; and plates, 155 p.t. 

In France iron has become flatter; merchant bars are selling in 
Paris at 135 f., and it is expected that girders will soon be noted 
at the same figure. The ironworks are also making concessions, 
and the tendency of all the French markets is towards weakness, 
and no wonder, when the social and political situation is taken 
into account. In Rheinland-Westphalia the iron market was 
exceedingly firm all through the week. The good demand has 
mn up; prices have a rising direction, and are maintained firm. 

e iron ore business continues satisfactory, and there is no 
difficulty in disposing of the output. Roasted steel stone is noted 
M. 13 to 14 p.t. at mines. Also minettes are in good demand at 
prices varying from M. 2°40 to 3°20 p.t. at mines, containing 35 to 
40 p.c. when roasted. The trade in raw iron has been very 
animated, and the strong demand has in some cases led to rather 
higher prices. The spiegeleisen market continued through the 
week very firm, the demand throughout was satisfactory, and the 
10 to 12 p.c. gon maintained its price of M. 63 p.t. wen pig is 
in exceedingly good call, and quantities are being bought with 
avidity for the third quarter. The price for first quality remains 
at M. 54 p.t., whilst No. 3 forge has been raised one mark p.t. 
The sales in foundry Pig iron remain stable, but in latter times the 
trade in it has been a little more animated. The present price of 
No. 1 is M. 62 to 68, for No. 2 59 to 60, for No. 3 50 to 55 p.t. The 
demand for basic iron appears rather to be increasing than 
diminishing, and is very brisk, present notation being M. 47 p.t. 
In Bessemer pig much is left to be desired, as far as demand is 
concerned ; it is in a little better demand, and its present price is 
M. ~ - ne forge is noted 36 to 37, and higher accord- 
in; ity. . 

iness in malleable iron continues brisk, the prices remain 
firm, but through the continued rise in raw materials it becomes 








less and less remunerative to produce, particularly for fo: whi 
have to buy pig and coal, and also as old metecisle—screg tee 
more scarce and dearer. In spite of this the conventions are 
going very cautiously to work, for, although a further rise in price 
would be justifiable, yet this will not at present be thought of 
because it might so easily admit competition into the field, which, 
would soon get the upper hand. The domestic demand is 
satisfactory, also here and there it has been brisker from 
abroad, but as a rule, when German works tender out of 
the country, their offers are usually too high. Orders are 
on the books which will give employment to the works to 
the end of the second quarter, and in isolated cases longer, 
The stocks in the warehouses are diminishing, and with the 
beginning of the building season a lively business is looked 
forward to. Girders are already in good request. The grand 
wrought convention has just received another prop, inasmuch as 
the new hoop iron convention has joined it. The demand for hoo 
is brisk, and in consequence the prices are rising. The plate mills 
now, as heretofore, are very wel aeeget, chiefly on heavy sorts, 
and the higher notations are willingly paid. In sheets there 
is no chai to note since last ee yet it would appear as if 
the demand for this article was gradually improving. 

The principal works of the South German group of sheet mills 
have a y added to the late rise another 24 marks p.t. The 
other groups have not moved yet, though a meeting is called, 
which, since the above was written, has raised the list prices M. 5 
pe. making M. 160 p.t. for the home circle, and 170 for the radius 

yond this. The physiognomy of the market for wire rods, drawn 
wire, and wire nor 4 shows itself unfavourably. The demand is 
comparatively small, the prices still very depressed, and they stand 
in no proper relation to the raw material. 

There is nothing new to i concerning the wagon factories, 
constructive works, and foundries, and the machine shops do not 
complain of want of orders so much as not being able to realise 
remunerative prices for their finished work. 

The position of the brass founders becomes ever more difficult 
through the copper syndicate. It drives the price dispropor- 
tionately high, although the stoeks in England and France are 
ever increasing. The prices for finished manufacturers are no 
more in the slightest proportion to the raw material, as competi- 
tion depresses the price more and more; the consequence being 
that now a very poor quality of red brass, bronze, and phosphor 
bronze articles at very low prices are sold, which are scarcely 
capable of doing the work expected of them. To give a price is 
scarcely possible, as it varies as much as M. 0°40 per kilo. in rough 
castings ; the foundries, nevertheless, are well supplied with 
orders. 

The following are the present list of prices p.t. at works :—Good 
merchant bars, M. 128 to 130°50; angle iron, 135 to 138; girders, 
123 to 125; ae 12750 to 130; bars in steel, Bessemer or ffartin’ 
140 to 145; boiler plates, 180; tank plates, 155: Siegen thin sheets, 
160; heavy plates in steel up to M. 170; iron wire rods, common 
quality, 114 to 120; in steel, 110 to 115; drawn wire, in iron or 
steel, 125 to 135; steel rails, 120 to 128; light section rails, 110 to 
115; complete sets of wheels and axles, 315; axles, 225 to 230 
steel tires also 220 to 225. 

The Chinese Government has placed an order for the requisite 
machinery to manufacture repeating rifles with the firm of Liwe et 
Cie., of Berlin, who make a speciality of this sort of plant, and 
fitted up last year the small arms factory at Ofen, for the Hungarian 
Government. 








LAUNCHES AND TRIAL TRIPS. 


‘ ag Hage Svtanie, “shipbuai wane of 2500 on. dead ——-. 
uilt the Bl ipbuilding Company, o > ea 
ccedal tral trp on the Uh nat This vessel left Blyth early in 
the morning for adjustment of compasses, and afterwards ran the 
m mile several times. The engines are of the triple stage- 
compound description, and have been supplied by Messrs. Black, 
Hawthorn, and Co., of Gateshead, and superintended by Mr. 
Ayrie, of West Hartlepool. After the trial the vessel returned to 
Blyth to load for Alexandria. 

On Monday morning the s.s. Alhena, which bas been built by 
Messrs. Raylton, Dixon, and Co., for Mr. Robert H. Penney, 
Brighton, proceeded from the Tees for her trial trip. This vessel, 
which is built with raised quarter-deck, top-gallant forecastle, and 
long bridge, is of the following dimensions :—Length, 304ft. 3in. ; 
breadth, 38ft. ; depth, moulded, 22ft. 10in., with a dead-weight 
carrying capacity of over 3600 tons, Her engines, which have 
been fitted Messrs. T. Richardson and Sons, of Hartlepool, and 
on their triple expansion system, having cylinders 22in., 3din., 
59in., by 39in, stroke. 

The s.s, Ataka, of Liverpool, has just left the Tees, after a 
satisfactory trial trip. This vessel is nearly 400ft. in length, and 
she carries 6600 tons dead weight. She is built of steel to the 
three-decked rule. She has been built by Messrs. Ropner and 
Son, Stockton-on-Tees, who succeeded the late old-established firm 
of M. Pearse and Co. Her a are 500-horse power, on the 
triple-ex ion principle, by Messrs. Blair and Co., Stockton-on- 
Tees, a they gave the greatest satisfaction, the vessel attaining 
a speed of over 12 knots, everything working eye, Seng well, 
She is the fourteenth steamer built at the same yard for her owner. 

On the 7th inst, the new dle steamer Grimsby, which Messrs. 
Earle’s Shipbuilding and ineering Company has built for the 
Manchester, Sheffield, and Lincolnshire Railway Company’s ser- 
vice between New Holland and Hull, was taken on her trial trip, 
with a number of friends of the owners and builders on board, as 
well as the representatives of each party. After the compasses 
had been adjusted, a series of runs down the Humber and 
between Hull and New Holland, was made to test the efficiency of 
the vessel. The Grimsby will shortly be placed on her station, 
where no doubt she will be much appreciated by the passengers. 
Her will enable her to considerably shorten the C) 
between the two piers, while on account of her very light draught 
she can take a ight course across the river at almost any state 
of the tide, i of having—as is the case with the present 
boats—to go round the bank at low water on spring tides. At the 
termination of the above trial the electric light installation pro- 
vided by Earle’s Company was run for some time. 

On the 7th inst. Messrs. Earle’s Shipbuilding and Engineering 
Company launched a fine screw trawler, named the Rugby, which 
they have built for Mr. Geo. F. Sleight, of Grimsby, for the pur- 
pose of North Sea fishing. In most she resembles the 
more recent additions to the Grimsby fleets constructed 4 Messrs. 
Earle, the main departures being in the dimensions, which are: 
length, 87ft.; extreme breadth, 20ft.; and depth of holds, 
10ft. 6in.; and she is built of iron to Lloyd’s 100A class, with such 
special additions to the scantlings as have been found by experience 
to be desirable. She has a flush deck all fore and aft, and an iron 
casing over the engines and boiler; the accommodation for captain, 
mate, and engineer being in cabin aft, and that for the crew under 
the deck forward. The vessel will be dandy rigged, and has a 
6in. by 10in. steam trawling winch of special design, made by Earle’s 
Company, trawl ports and rollers on both sides, steering gear on 
raised platform ——s and the usual _—- of — 
hawse pi e engines are of the compoun , 
made Ey tutte’ Conn y, the cylinders being 17in, and 
diameter by 2lin. stroke, and supplied with steam from a large 
steel boiler made in accordance with Lloyd’s rules for a working 
pressure of 90 lb, per square inch. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March Ist, 1889, 
TuE steady i in the production of co oper 
is encouraging consumers on this side to believe 
that the difficulties will increase till the combina- 
tion will break. Exports for the past week were 
871,300 lb, Total export since January Ist, 
1,831,232 lb., against 11,048,612 1b. for 1888, 
Exports of copper, matte, and ore, 7,892,210 Ib., 
against 14,087,675 1b, last year. Spot sales, 
1675c.; sales for week on Metal Exchange, 
2,175,000 Ib. The teegiene market is lifeless, 
Very little business is being done. The canned 
goods trade shows no improvement, and sellers 
do not expect much demand from that quarter 
for some time. A few hundred tons of lead have 
been sold at weakened prices. Tin has declined 
in price, and increasing with regard to receipts. 
June quotations are 21 dols. 10c, Spot stocks in 
New York, Boston, and Philadelphia, 1244 tons; 
afloat, 1605 tons. Consumption in United States 
since January Ist, 1700 tons, as compared with 
1000 tons for corresponding period in 1888, 

In the iron trade prices are dropping down- 
ward. Quotations for standard pig iron are 
18 dols. and 17 dols. for Nos, 1 and 2 foundry 
respectively, and 15°25 dols, for forge. Southern 
iron is not being taken very quickly, as makers 
are not succeeding in shading their prices to suit 





buyers. One thousand tons of Bessemer sold at 
20 dols. Steel rails are quoted at 26 dols. to 
27 dols. Old rails, 23°50 dols. to 24°50 dols, for 


double-heads. Buyers are holding off in the 
hope that a 10 per cent. drop will take place. 
Wages have been reduced in some thirty rolling 
mills in Pennsylvania, but it is not likely to 
extend to the mills west of the Alleghany Moun- 
tains. 

The announcement is made in railroad journals 
of the construction of new roads, some of them in 
the North-Western States, where railroad build- 
ing is supposed to have been very much overdone. 
It will be thirty or perhaps sixty days before a 
very clear conception can be formed of the pro- 
bable railroad construction in the States this year. 
Capital is ready enough to seek investment in 
enterprises in new localities this year, because of 
the rapid filling-up of the West. Four or five 
long lines are projected in the South-West, and 
there is considerable mileage talked of in the 
Canadian and especially in the British Dominions 
north of Washington territory. Much of this 
railroad building is of a speculative character. 
The mining, lumber, and agricultural interests 
are being developed in these localities, and the 
profit anticipated by the promoters will be in the 
— of the mineral and timber territory to 
»e developed. Capitalists are investing a great 
deal of money in new sections of the country. 
One of the latest important purchases is that of 
very rich coal territory, in a territory covering an 
area of 280 miles. Of this about 250 is good 
workable coal. Manufacturers who have for 
years past been making so much of natural gas 
are weakening in their faith in the permanency 
of this fuel. The chief advantage of natural gas 
was in its cheapness, but within the past year or 
two the companies have secured control of the 
bulk of the available + ly ; then in some of the 
oil fields the wells are Hing with salt water. A 
telegram from Findlay, Obio, states that salt 
water is invading nearly all of the wells, and 
making an immense amount of trouble in Pitts- 
burgh. The chief trouble ists in the poly 
— charged. One mill, employing 450 men, at 

ittsburgh, shut down because the price of gas 
for that mill was raised from 43,000 dols. per year 
to 80,000 dols. The capacity of that mill for 

uddling iron is 16,000 tons, which would cst 
 dols. per ton for the gas to melt it, The coal 
supply for the same amount of puddled iron 
would be 60,000 dols, Both iron and glass manu- 
facturers have been obliged to pay an increased 
cost, and the situation is becoming serious. 











NEW COMPANIES. 


THE following companies have just been regis- 
tered :— 


New Corrugated Boiler Flue Company, Limited. 


This company was registered on the 4th inst., 
with a capital of £100,000, in £1 shares, whereof 
50,000 are 10 per cent. preference shares, to carry 
on the business of iron and steel forging, machine 
making, and engineering, and to acquire works 
and patent rights, trade premises, &c, An agree- 
ment of 28th ult, between Messrs. W. N. Watson 
and Co, and Mr. Walter George White will be 
adopted. The subscribers are:— 


A. L. Underwood, The Willows, Wimbledon, 
engineer Toe OY ae ee ee ee ee) 
E. Kimber, Coombe, Hungerford, clerk kind wie 
= S Hewitt, 60, Raymond-road, Upton Park, 
se X oe oe oe ee ee oe ee ee oe 
W. Tourmay, Rushmore-road, Lower Clapton .. 
J. T. Brown, 24, Poole-road, South Hackney .. 
T. C. Field, 125, Beaconsfield-road, Tottenham .. 
A. Armoar, 32, Market-street, Edgware-road 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; remuneration, £150 per 
annum each, with £50 additional for the chair- 
man. The qualification for first directors is to be 
the holding of £100 shares and stock, and for 
future directors £250 in shares or stock. 


tt et ttt 





James Farrar and Company, Limited. 


This company proposes to take over the engi- 
neering business carried on by James Farrar and 
Co,, at the Old Foundry, Barnsley, York. It 
was registered on the Ist inst., with a capital of 
£25,000, in £10 shares. The subscribers are :— 


*James Farrar, Barnsley, engineer.. 
John Roe, Barnsley, cashier .. .. 
J. Hewitt, Barnsley, clerk.. .. 

*G. A. Bond, Barnsley, solicitor de | ee 
J. H. Wilkinson, Doncaster, accountant .. 
T. 8. Tyler, Barnsley, accountant .. . 
*C. H. Cobbold, M.E., Dodworth .. .. .. . 


The number of directors is not to be less than 


three, nor more than five; maximum remunera- 
tion, £100 per annum, 


ee et et 





Tubular Lock Syndicate, Limited. 


This syndicate was registered on the 4th inst., 
with a capital of £20,000, in £5 shares, to take 
over the business of manufacturing and selling 
tubular locks, carried on at Leadenhall-building 
by Mr. F, J. Briggs. The subscribers are :— 


J. Connell, Dunster House, Australian merchant 250 
*H. Fletcher, 23, Milton-street, merchant .. .. 200 
*Sir George H. Uhubb, 128, Queen Victoria-street 
*H, Maudsley, C.E., Westminster Palace Hotel.. 20 
*F. J. Biggs, Leadenhall-buildings, lock manu- 
ee rarer ae er ee ee 
W. T. Browne, Sunderland House, Ealing, mer- 
ome ee ar ee ae ee 5 
J. Pasfield, Brentwood, Essex, accountant .. .. 5 
The number of directors is not to be less than 
four, nor more than seven; the first being the 
subscribers denoted by an asterisk, and Mr, G. G. 
Eaton; qualitication, twenty shares, or £100 
stock ; remuneration, two guineas each per board 
meeting, and 5 per cent. of the profits available 
for dividend. The consideration is £2500 cash 
and 1000 fully-paid shares, and a royalty of 5 per 
cent, of the net amount realised by the sale of 
the locks in every year during the existence of 
the patents in which the profits are sufficient for 
the payment of 7 per cent, dividend on the 
preference shares, The vendor is appointed 
managing director, 











Buenos Ayres Metropolitan Tramways Com- 
pany, Limited. 


This company was registered on the 2nd inst., 
with a capital of £450,000, in £5 shares, to acquire 
a concession ted to Horacio D, Harislaos and 
Co., by the Municipality of Buenos Ayres, on the 
2lst February, 1888, for the establishment of 
tramways in the city. The subscribers are:— 


Shares. 
Lieutenant-General Sir A. Clarke, 52, Portland- 


 — rrr ere ere ae 100 
Sir Robert A. Dalzell, 21, Onslow-gardens .. .. 100 
W. H. Harris, M.D., 78, Oxford-gardens, W. .. 100 
J. W. Hume Williams, 1, Essex-court, Temple, 

barrister e 100 


J. B. Bruce, C.E., 2, Westminster-chambers ‘ t 100 


C. Harrison, 19, Bedford-row, solicitor... .. .. 100 
A. H. P. Stoneham, 29, St. Swithin’s-lane, char- 
tered accountant ee ae eee 


The number of directors is not to be less than 
four, nor more than ten; qualification, 100 shares ; 
the subscribers are to nominate the first; remu- 
neration, £500 per annum to the chairman, and 
£200 for each other director. 





Priestman Brothers, Limited. 


This company was registered on the 6th inst., 
with a capital of £150,000, divided into 3000 
reference—6 per cent. non-cumulative—and 
2,000 ordinary shares of £10 each, to take over 
the business of engineers, ironfounders, and 
engine builders carried on by Priestman Brothers 
in Hull and London, The subscribers are:— 


Shares 
*W. D. Priestman, Holderness Foundry, Hull, 
engineer Pale hig ya ars Beth eer gy 
*S. Priestman, Holderness Foundry, Hull, engi- 
neer Stic OSE, Oe HRY hh RG eh SE Oi 1 
*J. Priestman, 73a, Queen Victoria-street, engi- 
neer be a4 64. 06. 69. 90 0h 0m en oe 1 
Thame Priestman, Temple-buildings, Hull, soli- 
citor See, ae eb ie ee Nhe eh th, 00 1 
Edmund Priestman, Sheffield, manufacturer .. 1 
A. Priestman, Temple-buildings, Hull, solicitor. . 1 
Edgar Priestman, Holderness Foundry, Hull, 
The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk, who are appointed 
managing directors; qualification, £1000 in ordi- 
nary shares or stock. 





Embossed Metal Plate Compauy, Limited. 


This company was registered on the 4th inst., 
with a capital of £25,000, in £50 shares, to pur- 
chase from Leon Napoleon Loeb, of Church-alley, 
Basinghall-street, his interest in the inventions of 
Alois Winkler, of Vienna, relating to improve- 
ments in the manufacture of placards or plates 
for advertising purposes, and a process for making 
embossed sheet metal signs, Jhe purchase con- 
sideration is £3500 cash, and £4500 in fully-paid 
shares, The subscribers are :— 


C. H. T. Borries, Oak Lodge, Upper Tooting .. 
Percy Marsden, Warnford-court, stockbroker .. 
urt, Dae 


Shares. 


1 

1 

R. 8. Duncan Felkin, Warnford t 1 
J. Seear, Sutton, Surrey .. .. ee 1 
M. Woolf, 30, Gordon- 1 
1 

1 





oe ee a 

N. R. Cobay, 89, Findbury-povement, manufac- 
urer a, Pee. on a ae” oh ee eee 
A. Cohen, 1, Hatton-garden, merchant.. .. 
The number of directors is not to be less than 


three, nor more than five. The company in 
general meeting will determine remuneration. 





Canadian Asbestos and Antimony Company, 
imited. 


This comeeey was registered on the 2nd inst., 
with a capital of £160,000, in £5 shares, to 
acquire asbestos and other mines in Canada, and 
in particular the freehold re rties known as 
the Nicolet, Thetford, an Coleraine estates, 
situate in South Ham, Wolfe county and county 
Megantic respectively, all in the province of 
Quebec, The subscribers are :— 
*Alderman Sir H. A. Isaacs, St. George’s House, 
Url ods oh os cs we 0s 00 
*Lord Gifford, V.C., Reigate, vice-chairman... .. 100 
*D. F. Carmichael, 21, Sussex-gardens.. .. .. 
*Lieutenant-Colonel H. Cooper Gleawood, 6, 
yr may A OC Poe are ee 
*W. A. Vanderbyl, 8, Great Winchester-street .. 100 
R. H. Jones, 82, Queen-street, E.C., accountant.. 100 
G. C. Isaacs, 21, Park, N.W., merchant .. 100 


The ber of directors is not to be less than 
three, nor more than seven; qualification, 100 
shares; the first are the subscribers denoted by 
an asterisk, and, after allotment, Mr. R. Hawker 
Jones ; remuneration, £2000 per annum, payable, 
£500 to the chairman, and £300 to each of the 
other directors, The board will also be entitled 
to 5 per cent. of all divisible profits after 15 per 
cent. per annum dividend has been paid. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent, 

*,* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 

2nd March, 1889. 

8748. Meat for Doos, &c., J. W. Jull, London. 

5744. WasHING Fiprous MaTEnIaLs, 8. 8. Boyce and 
G, E. Armstrong, London. 

$745. ExTracTine Perrumes, A. Domeier, London. 

$746. Storrerine Borries, G. Nobes and J. Ellis, 
London. 

8747, TorPEDO TaRowers, R. 8. Lawrence, London. 

3748. Curr for Srockino Susrpenpers, A, C. Herts, 
London, 

8749, SYPHON-LUBRICATOR, J. Belliss and E. M. Dadd, 
London. 


4th March, 1889. 


3750. Drivinc Feep Motion of Sewina Macuines, J. 
Kohler, Manchester. 

8751. Game, C. A. Hartshorne, Wirkswirth. 

3752. Stoppers for Butrixs, B. Haigh, London. 

3753. Heatina or Coo.ine FL uips, &., O. M. Row, 


verpoo! 

3754. Daivixc Bopsrys on Spinpies, H. W. Wilson, 
Manchester. 

3755. Bonpins for Stuppinc Frames, H. W. Wilson, 
Manchester. 

3756. AsH-Pan, C. and D. Storer, London. 

3757. Treatinc Resipua. Liquip, T. B. Saunders, 
Bradford. 

8758. PLane Iron, W. Dowland, Cinderford. 

3759. Lypicators, C. W. Bartholomew and J. Oxley, 
Barnsley. 

3760. Jacguarp Carbs, 8. Tebbutt, St. Ives. 

3761. Exvecrric Toxses for Firing Orpnance, H. C. L. 
Holden, London. 

3762. SurpLyine Water to Kitcuen Borers, J. T. 
Vause, London. 

8763. Cuimney Cowt, &., W. Mitchell and W. T. 
Hare, London. 

3764. Dampino, &c., Croru, A. and R. Brearley, 
London. 

3765. CLotu, A, and R. Brearley, London. 

3766. Macnines for Currine rite Faprics, J. Wroe, 
Manchester. 

3767. AtTacHING Swine Covers to Jugs, F. Baddeley, 
Birmingham. 

3768. AcruATING a ReversiBLe Motion, W. Crook and 
E. Entwistle, blackburn. 

3769. Forcine Liquips into Casks, E, G. Hughes, 
Manchester. 

3770. Maxine Grass ArticLes, J. T. H. Richardson, 


ton. 
3771. Conveyinc Cuan Harrows, G. Lewis, Stone 

Falfield. 
3772. Exastic WaTERPROOFED Fasrics, F. Walker, 


Accrington. 
3773. — Carriages, H. Ellis and W. Unsworth, 
De 


rby. 

3774. Swivet Joinrs of Taps for Gas, T. Reynolds, 
Birmingham. 

3775. Wuee.s for VeLocipepes, &c,C. J. Reynolds, 
London. 

3776. Startine Gear for Cars, F. F. Abbey and 8. W. 
Endicott, Huddersfield. 

3777. Boxes, &c., M. Hocquet and F. A. Harrison, 
London. 


Dat 

3778. HoLLow Vessers for Coo.ine, &c., Liquips, C. 
W. Guy, Anerley. 

3779. HoLLow Vessets for Cooiino, &€., Liquips, C. 
W. Guy, Anerley. 

3780. Steam Encines, L. C. F. Coelho.—(R. da Costa, 
Brazil.) 

3781. Lockine Bott, R. Franklin, London. 

782. Motors, L. Bohnen and M. Kleber, London. 

8788. KeTries, A. W. Archer, London. 

3784. Fire-arms, R, C. Romanel, London. 

3785. HorsesHor Naixs, J. Vernon, London. 

3786. Braces, A. E. Gosnell, London. 

3787. Topacco Pipgs, C. W. Jones, Liverpool. 

3788. Type-weirers, J. Hall, London. 

3789. SpinpLes for Door Furniture, G. C. Phillips, 
London. 

8790. Cameras, H. J. Gray, London. 

8791. Fasteninos for Wearina ApPaREL, L, E. de 
Hoven, London. 

8792. Treating WasTE Pickxe, 8. Daw, London, 

3793. TaBLEs, J. Spence and Co, and J. H. Johnson, 
London. 

3794. VeLocipepes, W. Phillips and R. W. Smith, 
London. 

3795. PortTaBLe Lamps for SurcicaL Purposss, G. 
Gaertner, London. 

3796. SHaDE Suprort for Canpizs, A. C. Furse, 

im 


on. 

3797. Surptyinc Sures with Fuser, J. Mackirdy, 
London. 

3798. REFRIGERATING Enoinz, J. Meyer, London. 

3799. Marine Enorngs, E. W. Toulmin, London. 

3800. FoorspaLis, W. Howard, London. 

3801. THrasHine Macuines, G. Harriss, London. 

3802, Steam Enoines, G. Harriss, London. 

3803. Icke OnNaMENT, G. D. Howard, London, 


5th March, 1889, 


3804. Propucinc Currents for VENTILATION, G. Fry, 
London, 

8805. ATTACHMENT between Stirrup and SipE-SADDLE, 
E. R. Smith, London. 

3806. Tupinc, A French, Redhill. 

3807. Cut-orF and Reversina Gear for Excings, C. 
Fox, London, 

3808. ELectric Sionaus for Enoine Suarts, J. C. 
Ricketson, London. 

3809. Storprers for BorLer and other Topes, G. M. 
Key, London, 

3810. Phoro CHROMOGRAPHIC Process, B. C. Le Moussu, 
ge — 

3811. HoRsESHOEs, regor, Glasgow. 

3812, SuppLyina LUBRICANTS to JOURNAL BEARINGS, 
T. Munro, Glasgow. 

3813. TeLerHonic Swircnine Apparatus, A. R. Ben- 
nett. Glasgow. 

3814. Bo.ts for Doors, &c., 8, C. and J. D. Southam, 
Manchester. 

= CARRIAGE AXLE Caps, G, Wilkinson, Birming- 


m. 

8816. Carriaces, &c., H. Kinsey, Swansea. 

8817. Hot-BLast Stoves, J. T. King.—(H. Kennedy, 
United States.) 

8818. Oxy-HYDROGEN LaNnTERN Microscope, W. Leach, 
Manchester. 

8819. Gas Sroves, T. Fletcher and A. Clare, Man- 
chester. 

8820. Gas Motor Encines, H. Williams, Manchester. 

3821. RecuLatine Surp_y of Gas, H. Williams, Man- 
chester. 

3822. Naixs, A. van Wagenen, London. 

3823. Rugs, F. Bosshardt.—(4. Bosquet, Italy.) 

3824. Sweat Hart Bann, F. Gillett, Liverpool. 

3825. Atarum for Suip’s Moorine, A. Standing, 
London. 

3826. Mourupreces for Cicaretres, W. H. Barra- 


clough, Birm: 
AGES, &c., P. Foulkes and C, Clay, 


8827. COLLIERY 
London. 

3828, MreRRyY-Go-rouNDs, G. Sauerland, F. Nieschlag, 
F. Grupe, and E. F. Muller, Liverpool, 

3829. Ow Lamp Hotpers, H. H. Fox, Bi ham, 

3830. Corset Protector SHeatss, 8. E. Jackson, 


Oldham. 

3831. Vans, J. Heselwood, Manchester. 

3832. ORNAMENTING Ceramic Ware, J. Slack, Notting- 
ham, and 8. Sparham, Derbyshire. 

3888, TesTiNa House Drains, T. Kemp, London. 





8834. SigNaLLine Trains, R. Jary, Edinburgh. 
8335. ee Ex.ecrzic Lamp, &. Bohm, 
mdon. 

8836. ELectrric Arc Lamps, L. Hanson, Halifax. 

4837, WaTERPROOFING TexTILE FaBuics, J. H. Noad 
and C. F. Hime, Harlesden. 

8838. Paressine CLay, U. Walton, London. 

3839. Lime-Licot AppaRaTus, W. 
London. 

8840. Macic-LanTERN Sxiipe3, W. C. Hughes, London. 

8841. ADJUSTABLE Cranks, A. J. Boult.—(A. Buuer, 


Hughes, 


Germany. 

3842. AppLyInc PowbeRED Mepicines, W. P. Thomp- 
son.—{U, S, Pixley and J. P, Pixley, United States.) 
8843. Lampe AtracHMEeNTs, A. J. Boult.—(k. B. 

Magruder and Co., United States ) 
3844. ELecrricaL Distrisution, W. P. Thompson.— 
(The Westinghouse Electric Company, United Stutes.) 
8815. ADJUSTABLE Cranks for VeLocirepes, A. J. 
Boult.—(C. H. &chiirer, Germany.) 

3846. Dusr CoLLectinc, W. P. 
Kriimer, Germany.) 

3847. Courtine Saapes from Piastic MarTertaL, A. J. 
Boult.—(H. W. Vogt, Germany.) 

$848. New Game, W. ¥. ‘Lhompson.—(F. David, 
France.) 

3849. Pourtnc O1n on Waves, G. H. Lewis.—(W. E. 
Banzett, United States.) 

8850. Loapinc or Un.Loapine Suips, J. M. Paterson 
and T. W. Wade, Liverpool. 

3851. Caimngy Tor or Cow, H. Hellewell, Liverpool. 

3852. Box Hanp.Egs, J. A. Traut, London. 

8853. CaLcuLaTING Macuings, F. W. Brooks, London. 

3854. Ark Brakes for Kaitway Veuicies, D. W. 
Flickwir, J. H, ds, and N. J. Pritchard, London. 

3855. + mena Leap Pipes, W. Watson and D. Barrie, 

mdon. 

3856. Meta Piates, W. H. Luther, London. 

3857. Ink-weLi, W. Nicol, London. 

3858. ArtiriciaL Baits for Fisnino, P. Geen, London. 

3859. Hot-ain Enaings, C. Wells, London. 

4860. Pitt Boxes, F, A. Harrison and M. Hocquet, 
London. 

3861. VeLocireDE Sappves, J. Harrington, London. 

3862. Cuairs, J. Harrington, London. 

3863. Perroteum Lamp, M. lijinsky, London. 

3864. Sairs’ Bertus, E. Lawson and H. Lea, London. 

3865. Sarety Broocu Fastener, J. Kendal, M. Laval, 
and T. G, Cornewell, Londoa. 

3866. Punnets, H. Scott, London. 

3867. Cross Botts and Bars, E. Green, London. 

3868. Borries, W. C. and A. D. Barham, London. 

3869. Mov_pinc Grooves in Borries, T. E. Harper, 
South Weald. 

3870. ELectric Motors, H. H. Lake.—(0. Lugo, United 


Thompson.—(H. 


States. 

3871. CiGar Fitvers, R. A. Bright, London. 

3872. Pavements, L. J. Cadwell, London. 

3873. Ammonia Enotnes, J. H. Campbell, London. 

3874. Urinisine Liquip Fuet, G. W. White, London. 

3875. VULCANISING Woop, R. Haddan.—(S. EZ. Haskin, 
United States.) 

3876. SMOKELEss Stove, B. Finch, Manchester. 

8877. Private Catt Box, A. J. Adkins and J. E, 
Mason, London. 

3878. BorrLe Storrers, W. P. Crary, London. 

3879. Sarety Razors, T. F. Curley and A. 8. Granger, 
London. 

8880. WatcH Bows, F. G. Faxon, London. 

3881. RecuLatine Evecrric Currents, J. W. Balet, 
London. 

3882, Steam Enoine Expansion Vatves, H. Tipping, 
London. 

8883. Apparatus for Conveyinc Casu, &c., in SHops, 
to and from CasHirer’s Desk, H. H. Lake.—(J. 
Martin, United States ) 

3884. Eveners for Corron Openers, B. Wilicox.—(J. 
C. Potter, United States.) 

3885. UMBRELLA Joints, W. S. Hart, London. 

3886. CLosine, &c., Raitway Carriace Doors, R. N. 
Montgomery, London. 

8887. Brake Apparatus for Revotyinc Axes, O. 
Imray.—({P. Weilbach, Denmark.) 

3888. Taps for M1x1no Liquips, E. Brissaut, Paris. 
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8889. Opentnc Puotocrapuic Suutters, F.G. Howard 
and A. J. Obermayer, jun., London. 

3890. SpzED Gear for Bicycies, &c., J. Stevenson, 
London. 

3891. Securine Buinp Corps, J. B. Rushton, London. 

3892. AppREess Carp Ho.pers fur Raitway Wacons, 
D. Campbell, Hamilton. 

8893. PressInG SAND-FACED Bricks, W. Johnson, 
London. 

3894. Cycies, J. W. Nisbet, Glasgow. 

3895. Drivine Banps, J. Moseley, Manchester. 

3896. Wasuine Macuines, 8. Rigby, Blackpool. 

3897. Hotpinc UmBRELLAS, J. Lutiey, Shettield. 

3898. ComBineD EnveLore and Parser, Le Chevalier 
F. P. d’Opdorf, Liv 

3899. eae AERATED Liquips, E. 8. Chavasse, 


3900. Curtine the FLures in Twist Daritts, J. Preston 
and A, Fowler, Coventry. 

3901. Boor Soce Parer, F. Lindsell, Nottingham. 

3902. Suips’ AncHors, W. Rose, Birmingham. 

3903. Joint, G. J. Duval and T. H. Lawton, Bir- 


ming! 
3904. Sowine Grain, &., A. W., A. H., J. E., and 
W. A. Wallis, Basingsto! 


ke. 
3905. Lasts, C. Allsop and W. J. Gale, Bristol. 
3906. Mixine Macuines, &c., B. and J. Littler, 
Cheshire. 


3907. Execrricat Switcues, T. Parker and E. 8. G. 
Rees, Manchester. 

3908. SappLE Tree for BREAKING Horsxs, R. Barton, 
Workington. 

3909. SHuTTLe-Box of Looms, R. L. Hattersley and J. 
Hill, Keighley. 

3910. Boers for GeneRatTinG Steam, ©. J. Seaman 
and H. Roberts, Keighley. 

3911. Market Baskets, J. Gemmell, Newcastle-on- 


Tyne. 

8912. Wasuine Fasrics, J. Hawthorn and J. P. 
Liddell, Manchester. 

3913. Canpine Enoines, J. M. Hetherington, Man- 
chester. 

3914. Cur Pitre Fasrics, &., G. A. J. Schott, 
Manchester. 

3915. Branpine Soap, W. L. Dash, London. 

3916. NickgeL-Trxn, D. I. Reisz, M. Berkovits, and J. 
Bichler, London. 

3917. Cooxkinc Ranogs, W. P. Thompson.—(S. Weiss 
and M. Freund, Austria.) 

3918. Cases for Fruit, W. P. Thompson._(R. 2. 
Blandy, Grand Canary.) 

3919. CigaR Boxes, P. Molyneux, London. 

3920. Farry Lamp Suave, M. Upcott, Devon. 

3921. Gas Lamps, L. N. Loeb.—(F. Schmid, Austria.) 

3922. SusPENDING Licuts, H. C. Harold, RK. Jenkins, 
and 8. Johnson, London. 

3923. VENETIAN Buinps, H. C, Harold, R. Jenkins, 
and 8. Johnson, London. 

3924. Cricket Spikes for Boors, H. Cummins, 
Southampton. 

3925. SELF-LOCKING Sas Fasteners, R. Capstick and 
H. Pinchon, London. 

3926. SrecrionaL Warpinc Macuines, J. Dearden, 


on. 

8927. Rakav Mounts, E. Beauchamp, London. 

3928. Gas Engines, A. Histon, London. 

$929. PREveNTING WasTE of CaNDLEs, A. H. Hassall, 


—_ a 
ee EVENTING WasTE of CanDLEes, A. H. Hassall, 


8931. RecuLaTine the Pressure of Steam, L. Luck- 
hart, London. 

3082. Rainway Car Courtine, H. Quensel, London. 

8983. Footstoot, J. W. Muchall, London. 

8934. Dyxinc Fires, B. Willcox._(The Farbenfabriken 
vormals F, Bayer and Co., Germany.) 
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a op. Gocmee Castors for Fursrrvre, E. P. Robertson, 
ndon. 
== Fire Licaters, J. Channon, London. 

8987. Ovens, F. Webb and R. E. Miners, London. 
3938. Suspension Frames for Lamps, H. P. Trueman, 


ingham. 
8939. Curtamnx Rops, G. J. Duval and T. H. Lawton, 
—y Galvanic pone, ¢ G. - Schoth, London. 
Feepine Borruss, A. 


C. Weiss.—(C. Stilsle’s 
ating Austria.) 
8942. Puzzix for Apvertisinc, J. R. Cunnington, 


8943. Coverrp Disues, F. A. Oetzmann, London. 

3944. Carns, H. Davidson, London. 

3945. Music Casrvets, 8. G. Browne, London. 

3946. CLzaninc Winpows, i. A. Cole, London. 

3947. Grippinc Device, T. Bradley, London. 

— Anma. Traps, T. M. Hov "London. 

Fors-CaRRIAGE for Cuarr Exorves, R. Maynard, 

‘a 

$950. KNICKERBOCKER Breecues, R. H. Preston and 
W. J. Pickett, London. 

3951. Gas or Om Moron Macuixes, H. P. Holt, 
London. 

= Pives for the Borroms of Boots, W. Gunter, 

89538. WueatTen Fiovur, J. Amos, London. 

3954. E.ecrric SIGNALLING rag ny P. M. Jus- 
anes: P. he United States. _R. Hughes, P. 

HIBITING Se, ug! 

Moses, and M. Emanuel, Lond 

3956. Tueatricat Ticats, J. B. Soe oo 
3957. Amriat Navication, W. J. 

3958. Sarery eVicE for hey = J. 

« Boult.—(4. von Binsiedel and S. Rzepkowicz, Ger- 
many. 

8959. CatamentaL Pap or Diaper, C. Bayer, ya 

3960. Rotary Harrows, A. M. Clark.—(A. C. Brown, 
United States.) 

7. nee Warerrroor Garments, G, C. and 

L. Mandleberg and H. L. a London. 

sone. Conrvertis_e Covcn, &c., J. beg pe epee 

3963. Roastine Furnaces, W. Prickarts, 

G. Johnson rt H. Carke' jun., 


jon. 

3965. Stupprve the Sores of Boors and Sxoss, W. 
Ross, London. 

$966. TeLescorss, A. T. Clarkson, London. 

8967. Arc Lamps, T. Robinson, London. 

3968. VeLocrpzpes, W. Patmore, London. 

3969. ArrpLyinc Bronze to Paper, W. B. Silverlock, 


London. 

3970. a E. Matheson, Lond 

3971. Propucinc ELEcTRric eunev, J. J. Rathbone, 
London. 

3972. Gas Encrvzs, J. Roots, London. 

os > —~ woe for Strrcninc Canrets, H. P. Garland, 
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8974. Gas Pressure Recutators, W. F. Fletcher, Bir- 


8975. Meratuic Brackets, E. Cox and E. Cox, jun., 
Birmingham. 

3976. TzxEscoric Raitinc for Quays, &c., P. Murphy, 
Clonmel. 

3977. Oxg-way Smuvcie-rurRow Pxioves, W. C. Chaffe, 
Dawlish. 

3978. Guarpixe Saucepans, Kerries, &., A. Wilson, 


Ashton-under-. e. 

. or TemPerine Bricks, H. Earnshaw, 
Stockton-on-Tees. 
3980. Foot-rests of Two-wHEELED VEHICLES, M. J. 


Oliver, 

8081. Moutps for nee Tyrrz, B. Wise and H. 
Hamilton, Lond: 

392. Ravevensnenens of Gas-PURIFYING Masses, C. 
Moldenhauer and W. Leybold, London. 

3983. Kyrrrinc Macuinss, J. T. Harris, Manchester. 

~~ pega sy O. O'Brien.—{ W.. Underwood, 

Trance, 

3985. Locks for Trunks, J. Legge, Staffordshire. — 

3986. Crotcues, F. L. Saunders, 

3987. —_ Instruments, A. Wright and G. J. 


ipott, Brighton. 
— = 3 Cornioley and E. bg aw i Senden. 
ATER WASTE-PREVENTER, T. G. 
Smidth, Denmark.) fn 
5 DYNAMO-ELECTRIC yy W. P. > nee 
3991. hee DIstRIBUTORS, B. _ oe —-{T. Glauch, 


Germany. 
= Sarery Stiervps, H. 8. Wilton, London. 
3993. Dremse Macurng, E. Barlow, ’Patricroft, near 





3996. RarLway Sienars, E. Hutchins, Leicester. 
3997. Hats, W. H. Blackwell, Hooley Hill, near Man- 


3998. BIcyciEs, J. gies ‘S. Fawcett, and C. F. 
Parkinson, Lancaster. 1) 
- Wilson and B. 


iter. 
4000. Saariva ~~ L. ey Nottingham. 
= Brackets, W. Allan and R. A. "Holmes, Lon- 
on. 
4002. Mrixinc Fats, &c., R. Wilson, Lond: 
4003. Coatinc METAL PLATEs, E. Lones, zk. ‘Davies, J. 
Davies, and B. A. Web! ay be ang 
» A  -_camceaa of Sounp, R. H. Courtenay, 
4005. Latcues, J. Hall, Birmingham. 
4006. Fasteners for BEtts, T. Chaplin, London. 
40907. Postcarps, J. H. Eastman, Liverpool. 
4008. Pomp, E. A. Gardner and R. Ranger, Maidstone. 
4002. Wixpow Sass Fouryirure, W. W. Henderson, 


. , J. Vickerman, Leeds. 


4011. We Woven Woop, Ween L Adams, London. 
4012. Disrrisutine Liquips, G. F. Strawson, London. 
4013. Huts for Boats, R. Harnett, - 

4014. Looms, W. H. Teague and T. H. Lindsay, 


. Hammock, C. F. Palmer, Dumbarton. 

. Coverine for Roors, W. "Bakewell, Leeds. 
. Lamp Buryers, E. J. Shaw, Walsall. 
4018. VENTILATOR, London. 

b Tosacco Pot Pouca, =. pame, & ea. 
T. Materface, Lon 


Muscine Ma E. London. 

EXHIBITING Spins, beg, Schmidt and 
W. Anger, London. 

4026. Preventinc Overwinpixc of Watcues, A. 
Kulicska and N. von Gébay, London. 

4027. Musica Toy, J. Melling, London. 

4028. Connectinc CoLLars and Onn to Surrts, W. 
Northorpe, London. 

4029. DistrisuTine Evectric Exercy, G. Wilkinson, 
London. 

a Apsustinc Tension of Tureaps, W. Benson, 

don. 

4031. Kwrrrinc Macurnes, W. H. Blackburn, E. Hould- 
gate, and J. Davies, London. 

4032. Recoverrne Sanp from Currents of Arr, J. E. 
Mathewson, London. 

4033. Braces, A. E. London. 

4034. Grinpinc Macuinery, G. Sachsen 

4085. [patra F. W. Cannon and 


, London. 
’ J. Weld, 


4036. Coats and Simmar Garments, M. Mosely, 
London. 

4037. Mawvracrure of Liquip Caorine, J. B. 
Hannay, on. 

4038. Facitiratine Tunxinc of Guitars, I. L. Ximenes, 
London. 

4039. Breech APpLiances and CarTripces, R. Morris, 


4040. Mawvuracturine Fire-LicsTers, E. L. Stacey, 
London. 





4041. Prerarinc Correz, H. Gardner.—{D. Stra 
New Zealand. is ” 
4042. Kip or other Leatuer Guoves, W. J. Walden, 


ion. 
a ae Barres, &c., to Resist Acips, T. Bell, 
—- —_ Pixs, L. Qusey, Wimbledon. 

8. Lindauer, 


Corsets, , London. 
soi. Arr — H. H. Lake.—({ Whitehead and 
4047. tn = Cameras, E. Ferrero, London. 


8th March, 1889. 
4048. Inpucine Currents of Arr, &c., W. T. Lord, 
London. 


> — ana Lamps, W. F. Smith and J. Sinclair, 

ion. 

4050. Reapine and Mowrmne Macuines, A. McGregor, 
Manchester. 


4051. Sarery Bicycres, A. Appleby, ¥ Sivesinghom, le 
a ~* eames BorrT.e Howpers, H. Hutton, Shef- 


4053. Harpentne Ho.iow Sreet, C. J. L. Leffier, 
. 
4054. Comprvep Burton and Fasrener, J. N. Brown, 


ingham. 
4055. —_ ~~ = Oar Boat by Screw Power, C. 
ne Sa ’ 
4056. OpENInc Cannep Goops by Perrorations, R. 
W Cardiff. 


4057. Worm Gearune, W. Sisson, 

4058. Treatine Sewace, H. ft outhnn a Senstesten. 

4059. Tuneapine Sewmc Macuine NeEeEp.es, E. 
Patterson, Liv: 


~> Renperinc Woop INFLaAMMABLE, T. Pease, 


verpool. 
4061. Cicarettes, H. a, London. 
4062. Har J. Child, London. 
4063. Matcn-Bo: gee W. Vale, Bir- 


4064. iGiInc G: W. J. Webster, London. 
4065. Fasreninos for “WATER Pipss, W. Davidson, 
4066. FLowzer Procramme, W. t and J. H. Wit- 
a <4 E, Ligh' 
4067. Cor.iss, &c., a, R. Middleton, Leeds. 
ay Bata BRUSHES, H. Pro Cardiff. 
4069. Hooxs, W. Bartram, 
4070. HorsEsHoes, A. Philburn, Ashton-under-Lyne. 
. CatcuLatine Waces, H. on —— 
4072. Heart-savine, &c., APPARATUS, P. Murphy, 


= Taps, M. W. Maylard, Croydon. 
. CoLLapsiBLe Hat or Cap, R. E. A. Fenwick, 


4075. eg Troven and Pocket, C. G. 
Manfield, W. Witkowski, and H. Fenner, Hartle- 


Steam and Gas Pipe Company, United States. 
Stance or Composrrion, E. A. 

Ashley, 

4078. Furnrrure Castors, H. Garland, 

4079. Wurrewase Brusues, J. H. Bropaveth Lenton. 

4080. SHIPPING J. Platt, G 

4081. Ixpicator for MaRKSMEN, H. Andrews, 
Woolwich. 

4082. Heap for PaorocraPpuic Camera Sranps, F. 
Shew, London. 

4083. Morive gad Enorves, T. McCarter and T. 


= Sass Ser 8 oA vom ag L. Frazer, A. McG. Hogg, 
. INt srine, he. AetiriciaL Licut, A. McG. 
4086. Gonsr, 6. Hall 
RSET, 
4087. HorizonTa oe F. R. Lane, London. 
4088. Sxret of Lapres’ Ripine Hast, G. W. Hunt, 


4089. Boot and SHor Prorecro: p Farag London. 

4090. Swivets, C. Wood and C. London. 

4091. Carriace WuHeEcz1s, E. T. amen Cc. T. Woll- 
mann, Germany. 


Hartshorne, London. 

4098. Propuctnc Lerrers on Paper, é&c., J. C. 
Lindsay, London. 

4099. Crostna Metat Cans, &c., A. M. Beschorner, 
London. 

4100. on Apparatus, W. Panter, J. C. Taite, and 
T. W. Carlton, 


4101. Surps’ SIGNAL Licuts, F. Crundall, London. 
4102. Prron Cuan Gearine, W. Blakely, London. 
4103. Wasuine PuotocraPHic NecaTives, F. Bishop 


and D. Allan, London. 
4104. Lock Prorecror, G. Morgan and G. J. Archer, 


London. 
4105. ExvELo: E. P. Jerrard, London. 
4106. Sraax GuxEnarons, J. J. Donaldson, London 
4107. Wrepow B.itrp HUTTERS, 8. B. Cochrane, 


London. 
4108. Posta Wrappers, &c., E. Crews, London. 
4109. Door Mats, J. W. ‘Henderson, London. 
4110. Postat Envevores, C. Winter and W. 8. Adams, 


London. 

4111. au Crave for Keerinc Disnes, &c., in 
Morion, J. W. Hunter, don. 

4112. Durex Pumps worked by Sream, &c., C. E. 
Ow London. 

4113. Biroxyprotprse Restrve Horses, A. M. Zucca- 
relli, London. 

4114. Book Marxenrs, J. Herron, jun.» London. 

4115. Nox-rerurn Arr Vatve, J. B. Dunlop, London. 

4116. Fastexisc Hottow TrirEs to Cyrcizs, J. B. 


Dunlop, London 

4117. Poonam Ores, E. Packard, London. 

4118. Sart Stups, R. T. Hannay, London. 
4119. Stoppers for Cans, A. J. "poult.—(G. A. Poole, 
United States.) 

4120. Srraicut Bar-kwirtrsc Macutines, J. A. Bar- 
foot, London. 

4121. CLeaNsine Sucar, 4 ye in, London. 

4122. Currinc a J. Baggaley and F. Board- 

man, 
4123. Penmaes Frre-escares, G. Bray, London. 
“Teel bee the Lumuvovusyess of Ionrrep Gas, 


a 2 Houpers for “ISCANDEACENCE Evecrric Lamps, 


4126. yn meg R. v. Gardner, London. 
4127. Soup Spoon, C. E. — London. 
4128. Kerries, W.B 

4129. Lips for benameels W. Burnell, London. 


9th March, 1889. 
4130. Kwrrrinc Fite, London Terrot, Bradford. 
4181. Cameras, F. M 
4182, TyPEe-writTInc play ¥ oes D. Gush, Bristol. 
4133. Ciosinc Cans, W. Vincent, nm 
4134, Wepcr for Furwirvre, H. W. Gagan, London. 
4135. Corp Hoxpers, J. W. ‘Adcock, Leicester. 
4136. ADVERTISEMENT CALENDAR, E. Burton, Leeds. 
4187. Putverisine Cray, T. Clements —. 
= Rattway Carriace Lamps, R. Laidla 


W. Schwaben, Glasgow. 
4189. me Prirgs, F. Jewell, E. C. Garnham, and 
8. C. Joyce, London. 
4140. TURNING Bossrns, T. bes > G 
4141. Frxine Steet C. A. E. Bedf Satie. 
4142. Umpre as, J. 
4143. PHoTOGRAPHIC CHANGING Boxes, G. W. Shailer 
and G. W. Fowles, 
4144. Brackets for DispLayine Boots, F. McIlvenna, 


anc! 5 

4145. Soar for Scourine, &c., F. Bosshardt.—(Z. de 
Werchin, France. 

4146. Lippep Baskets for Fruit, H. M. Ozanne, 
Guernsey. 





4147. Square for Leve.uine, F. 8. Harbridge and E. 
. Nowell, Cardiff. 
4148, Frame for Packine Fasrics, G. H. Barraclough, 
Halifax. 


4149. Susrenper, T. Glennon, Dublin. 
4150. Tonic Grit for ~~ maou A. Hyde, London. 


Glasgow. 
ho field, "London 
= Seton Firss, G. . Belshaw, Man- 


ester. 
4155. Tea Kerties, R. H. Hughes, London. 
4156. Winpmitis, N. P. Hess and ©. Westergard, 


London. 

4157. Seumne the Tarts of Horsss, &c., J. Cassels, 
Paisley. 

4158. Cuarrs for Ramway Rais, W. Stevens and J. 

eace, on. 

4159. CLeanine the Sipes of VessE.s, J. and P. Brailli, 

4160. PLactnc Foo Sranats on the Raizs, W. Hinch- 
lif ord, 


e, 
4161. Sash Fasteners for Winpows, A. Hince, 
Tondon. 
4162. Ssarrmsc Srockxines, J. Havercroft, Great 
Grimsb; 


y. 
4163. Canpiz Hotper, E. Prater, London. 

4164. EvaporaTine APPARATUS, 6. W. Guy, i. 
4165. Cigar and CigaReTre MourTHPIEce, 


mdon. 
i 'PEDAL-tROPELLED PieasurE Boat, H. a 


4167. Construction of BiLLiaRD TaBLEs, W. Buttery, 
London. 

4168. CLeartna Gas Retort Ascension Pires, W. 
Parlby, London. 

4169. - oneppamerian of Atuminium, J. L. E. Daniel, 


4170. Gas. Geverators, J. W. Sqenem, te gue. 
4171. SzconpaRy BatrTeRiss, ise.—(F. C. 


, Germany. 

4172. Livzimo Lavcune, G. W. G 
4173. Ponse, N. Macdonald and J. as tater Le London. 
4174 Burear-Proor FasTenines for Windows, F. T. 

Vine, London. 
4175. = MatTeriAts from HoRNBLENDE, E. 

Murjahn, Lo: 

4176. WHEELS, .* a Ako Gillies, Canada.) 
av. Surps’ Bertus, M. G. Roskell, E. Smart, and 


4178. Gorosies, Ad Boult.—{W. 7. and T, H. Smith, 
nd J. A, a United States.) 

— Guorus, &c., 8. Kenyon, 

= Grain * Scourzrs, A. J. Boult.—(A. Moore, 

ag.” Avrouaric Detrvery Macuives, J. Howland, 

4182. ag Compasses, T. Cornelius - Knudsen, 


4183. Seaste Rasenene, Bi. F. White, London. 
4184. Fasrentnc Ratmtway Ral Jorxts, x “Rowen 


and 
= Vatve Gear of Steam Enoines, R. Bruce, 


London. 
. L. Davies, 


Wasearacorm» 


4186, ATTACHMENT for Grates, J. H. Wai 
4187. — Brus and Nat TRIMMER, 


4188. a Trays, C. Wigzell, London 

4189. TaBLes used for PHoTroGRAPHIC DEVELOPMENTS, 
E. J. B. Scratton, London 

4190. AXLE Grease, G. Hervieux and V. Bédard, 


4191. Prorectine Borries, W. » 
4192. eee Me Te - i. tone 
@ 
H. Laissle, London. 
C. Lister arid J. Reixach, 


London. 

4195. Propuctnc Mono-carsonaTe of Caucium, F. 
Mitthlenbru on. 

4196. Ratcset Braces, T. Bass. 

4197. Gas Cooxine Stoves, E. Woclosverg, London. 

VERTISING CLocks, W. D. Ramsay and C. 

Walker, London. 

4199. BorLer-FeEpIne Apparatus, J. Fraser, London. 

4200. Formine into Laps, Corton, &c., J. A. Hart and 
C. Baynes, London. 

4801. CrrcuLar Looms, T. Lepage, London. 


4198. MouLpIna nanan, 
4194. Pitz Fasrics, 8. 








SELECTED AMERICAN PATENTS. 
From the United Sates Potent Office Official Gazette. 
305,185. Szrarator, W. L. “W. L. Simpoon, Philadelphia, 


Pa.—Filed A 1888. 
) Ca ~~ ll and separator for 


su steam, consisting of a chamber having 
an in yo he Soe me ee ee 
pe gw me ge steam helically 

and ed escapes for 
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upward out of the separator and the water thrown 
—- descending thence by gravitation to the 

ttom of the separator, substantially as and for the 
So ke (2) A steam gh separator 


= mes OF hic jamages provided with per 
‘ora ony a or passage for 
= cael bottom, and with 


entering steam, having a 
peripheral escapes for entrained water, whereby + as 

is led annularly rent out of the separator 
and aes water thrown ou’ thence by 
vitation to the bottom oa 
te nae the 


ring helical passages, 


pny ribs forming > o 
separated from the steam, substantially as and for the 








———. 


purpose set forth, (4) In ceoabination with a —- 
ided ‘with oat Catal ag te pare 
Vv: a water se 
th said valve outmalianty ed 
and is 
to be i) by and feast the outside ar 
perf x for the same purpose, substantially ag 
895,207. myo Canes fo 4% H. Bo 
ington _, uguat 17th, 1888, 
Claim.—  @ The Mag ms my eS the 
ports, of the cable ers with lateral 
extensions through which the cable or conductors may 
be carried off, ae ck as ——. (2) A system 
of pong su main support or a 
gare sandals sleeve, and a series of 
— 


or connected 

with the main support, s' tantly os specified. (8) 
cana or detachable su; for electric wires or 

cal a conical in 


in com ving a conical 


— st which incloses and holds the wires or cables 





as described. (4) A support constructed with a conica 
interior for the reception of a conical insulator, having 
ve or recess above and an open slot below in 
order 41 tn the insertion of the insulator which 
losed the wires or cable, as described. (5) A 
of the lugs 
the insulator, in combina- 
velled ends of the support, 
la! or support 
a ae | 
also conical in 1} 
therein and locked externally, and thereby Tha 
to hold a wire or — = Se (7) The 
combination, with a "Uirded having 
a, sae lt vided insulating sloove 
pro ts outsid 
the as described. bed. (8) A * portable oe 
—_ slo’ waadouneeth and a groove or recess 
interior surface for the simultaneous 
the upper and lower lugs and of the conical di 
sleeve clear through the conical , whereby said 
sleeve may be locked in place by arning the _— 
upon the bevelled surfaces of the hanger, as descri! 


305,347. Frep-water Heater, R. F. Pratt, Revere, 
and C. D. Wainwright, Medford, Mass. — Filed 
~ ser oo, 1887. 

Claim.— Ay ihe feed-water heater, the base A, 
re Le He resting thereon, the core plate i, 
tubes F, tube plate G, core 

K L, in combina- 


urposes setforth. (2) In ooeeetion 
oteee A. the tone plate E located , the 
plate H, bolted under said tube plate, tubes F, tube 





located upon said tube 
J. connected with —— “ 


pang’ d wi 
and serving to y the tube nest Fi i the 
whole provided with, pt inle 
substantially as and for the purpose set 7 (3) In 
a feed-water heater, the base A, provided wi with a 
peg A C, and an emhaust D, 
tion wi! th the casing K, z,Gome Ly and series of pipes, 
Se ae having return ds 
cast shown and described. 
395,459. Seems Toot, J. Shields, Jersey City, N.J.— 
PY + wea June 1 888. 

m.—(1) The. ‘cross-cutter, or cutter called the 

ghee cutter,” in combination with the rose- -bit, 


te G, 1 tredt the 
tasting 1} 


























ification. 


Sen Gee pempese henvin Geonted in this s 
2) e screw C, 


cross-cutter B in connection with 
combination with the rose-bit A, 
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MILLING MACHINES AND CUTTERS. 


Tux lathe has, of course, always been the benefactor of 
the engine maker, as it was of the old at ra but, 
in the early days of mechanical engineering, all surfaces 
that could not be turned had to be fitted by hand, as they 
have sti) to be in the case of repairs far away from a shop. 
There was the careful marking out, assisted by centre- 
punch marks; then the channels made by the cross-cut 
chisel; then the remuval of the iron between them by 
the cold chisel; then the filing; and finally the scraping, 
by the aid of red lead, to show the high places that 
required easing down before the requisite tight joint 
could be made between two surfaces. 

Next came the era of the planing machine, with a quick 
return of the reciprocating table—including the Jim ow 
variety, in which the tool is turned round automatically 
so as to cut both ways—the slotting machine, and the 
shaping machine—or filing machine, as the French call it— 
for short cuts. These machines have done, and are still 
doing, excellent service; but they all have one great and 
inherent defect. The surface produced is not a true one. 
We do not refer to the series of channels known as 
“traverse marks,” due to the successive cuts by the tool ; 
that is a matter of slight importance. But the ends of 
the part machined in this way, at the beginning and the 
end of the stroke, are not true, being high at the end and 
rounding at the beginning of the cut. This is of far 
greater consequence, use, to obtain a true surface, the 
ends must be put out of the question, or all the metal 
surface reduced to the lowest level. This assertion is 
easily verified by placing the straight-edge over a planed 
or slotted surface in the direction of the cut. A little 





get in the furnace, by being run over with emery wheels, 
of which a regular series of sizes is used. In the case of 
renewals, where one part has to fit into another, it is 
found economical to replace the male part, and mill out 
the corresponding female part by expanding cutters to 
suit. Fig. 1, of the accompanying illustrations, shows 
several forms of milling cutter divided into two 

with broken or zig-zag joint, for expanding and contract- 
ing, as used at Mechlin. These cutters, which have been 
in use for several years, serve exactly the same purpose as 
that lately described and illustrated in these columns. 


The great extent to which M. Degraux has carried the 
study and use of milling machines and cutters has led 
him to ascertain the causes of the usual defects in such 
machines, defects which he has succeeded in eliminatin 
from his latest developments. While the surface of wor 
procee’ by the milling cutter is true, it has not been 
ree from strive, both longitudinal and transverse as 
regards the direction of the cut. The first are due to 
defects in the milling cutter itself, and the second to 
defects in the machine. Milling cutters are usually made 
of softened steel by other cutters, then hardened, and 
then ground over their periphery by an emery wheel. 
Thus one side only of each cutting tooth or edge is smooth, 
while the other retains all the roughness it has acquired 
in the tempering furnace. The consequence is that the 
cutting edge is irregularly serrated, not sufficiently so to 
be perceptible to the naked eye, perhaps, but still irre- 

ular enough to produce the longitudinal traverse marks 
in the woke The practice at Mechlin, in order to insure 
freedom from this defect, is, after hardening, to finish, not 
only the periphery of the cutter, but also the sides of the 
teeth. Bach milling machine for producing cutters 


thing, and a plain tool might _ as well be used as a 
milling cutter. M. Degraux discovered the irregularity 
of cutters supposed to be true by placing the point of his 
walking-stick against the cutter and the knob to his ear, 
thus using it as a microphone, when he distinctly heard 
the unequal cutting of the teeth. A pointed copper tube 
with wash-leather pad is now used for testing the working 
of the cutters in this manner. Hollow cylindrical gauges 
are also made to receive the cutters; and a magnifying 
glass is nsed to assist the naked eye indetermining whether 
each tooth fills it exactly to the ,jjth of a millimetre. 
This method of verification is illustrated by Fig. 2, in 
which the dotted lines show the gauge. 


There is, at the Mechlin “ Arsenal,” as the works of the 
Belgian State Railways are called, a special department 
for making and renewing tools, including milling cutters 
—a plan of which is shown by Fig. 3. Many of the 
machines are very interesting. The manager selects those 
most suited to his requirements from all countries, and 
then adapts them to some special work, frequently adding 
very ingenious attachments; in fact, his cy is that, 
in economical practice, every machine should be designed 
for the special work it has todo. There is a large collec- 
tion of milling cutters of all shapes and sizes, each having 
its individual place, in two large glass cases; and no tool 
is given out without a check. All tools, such as drills, 
twist drills, planing and slotting machine tools, cold 
chisels—all in fact, without exception—are now ground 
mechanically and automatically. A basket is brought in 
every day containing the blunt tools with their points down- 
wards, and they are sent out again into the shops with their 
points upwards. The ratchet brace drill, with its four-sided 





| pyramidal point, caused the greatest difficulty ; but even 
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PLAN OF TOOL-MAKING AND GRINDING SHOP, BELGIAN STATE RAILWAY WORKS, MECHLIN. 


reflection will also make the matter clear. 
machine and tool are excessively strong in proportion to 
the work, the tool must have a certain amount of spring. 
There is greater resistance at the beginning of the cut 
than subsequently, and so the cutting point of the tool, 
which is naturally turned up a little towards the work, 
digs deeper into the metal. As this inertia is overcome, 
the point of the tool rises again, its position remaining 
constant so long as the resistance is uniform; but, as the 
resistance diminishes progressively towards the end of 
the cut, so the tool resumes its normal position, pro- 
ducing a high place or ridge at the end of the cut. 

This defect, as well as the wonderful possibilities 
of milling machines, with “formers,” expanding and 
contracting cutters, and the multifarious shapes which 
milling cutters may be made to assume, have led to a very 
great extension in the use of such machines, especially on 
the Continent. And here be it remarked in passing that 
the French name for milling cutter is fraise—strawberry 
—which originated, no doubt, in the resemblance to that 
fruit borne by the early cutters with spheroidal heads 
studded all over with diamond punch marks, which pro- 
duced the cutting surface, while recalling the seeds of the 
fragaria. The word frazse, however, also means “ ruff,” 
or “ruffle,” to which modern cutters bear considerable 
resemblance. 

Perhaps the greatest amount of generalisation, as well 
as the highest pitch of perfection, in the use of millin 
machines has been attained by M. Degraux, director o: 
the locomotive works of the Belgian State Railways at 
Mechlin or Malines. He is gradually transforming most 
reciprocating machines into milling machines, and is 
finishing all the various parts of locomotives entirely by 
milling cutters without any touch with file or scraper, the 
parts, finished to gauge, being interchangeable. Rubbing 
surfaces, if case-hardened or of hardened steel, are 
freed from any roughnesses or winding that they may 


Unless the , 





should have its corresponding and supplementary emery 
grinder, the emery wheel being turned up to the required 
shape, in place, with the diamond point. In some cases 
the sides of the teeth are more easily finished, in the same 
machine which produced them, by a copper, disc abund- 
antly anointed with oil and emery powder. 

So much for the longitudinal striz. Now for the trans- 
verse, which are caused by vibrations in the milling 
machine, and especially by non-uniformity of motion in 
the cutter and the work. To guard against the former 
cause, the machine should be designed on very substantial 
lines; the shaft carrying the cutter must be of large 
diameter in proportion to its work, have long bearings, 
and be driven directly by belt, without any intervening 

ear liable to slip. Then the carriage on which the work 
is clamped should receive its motion from the cutter 
shaft in as direct a manner as possible, so that its speed, 
if not necessarily synchronous, be at any rate uni- 
formly proportional ; and, for this purpose, no belt must 
be used, for a belt is always liable to slip, and the joint is 
certain to leave an impression of its passage upon the 
work. The transmission of motion must, in this case, be 
by friction gear; and that under such pressure, at the 
cost of a little extra friction, as shall insure the absence 
of slip. Where the relative speed of work and cutter is 
required to vary in order to suit different metals or dif- 
ferent sizes of cutter, though the relative proportion must 
be maintained with absolute exactitude, a differential 
friction gear may be employed. 

It is, of course, highly important that milling cutters 
be made and finished with mathematical precision. To 
secure this they must be made by other cutters of equally 
great exactitude, and in machines that fulfil the conditions 
above enumerated. Ifthe cutters be not true and uni- 
form, one or two teeth will cut while the others do no- 





See Tue Enoineer, 15th February, 1889, vol. Ixvii, p. 137. 


that is now ground automatically with its faces all 
exactly at the proper angle of clearance. For the correct 
angle of clearance in the different diameters of milling 
cutters, a standard table of the advance to give the tool- 
holder has been prepared at the works. 

Formerly, Englishmen used the Flemish name in talk- 
ing of Mechlin Cathedral and Mechlin lace; but now that 
the lace industry is superseded by artistic wood-carving 
after the antique, and the city has become the centre of 
the Belgian State Railway system, with shops employing 
2700 men, it is the fashion to adopt the official appellation 
of Malines. All trains stop here, just midway between 
Brussels and Antwerp, about 22 kilom., or thirteen miles, 
from each; and railway men might pick up many a 
hint from those who have turned to such good account 
the knowledge they originally obtained from England. 

Fig. 1 shows expanding and contracting cutters; 
Fig. 2, verification of cutters by aid of the magnifying 
glass; Fig. 3, plan of tool and cutter shop:—A, machine 
for grinding cutters of irregular form, made at the Mechlin 
Works; B, machine for finishing cutters after hardening, 
with disc vernier to 100 mm., by Kendal and Gent ; C, pre- 
cision screw-cutting lathe for tools, by the Grafenstaden 
Co ; D, milling machine for tools, GrafenstadenCo.; E, door 
to machine shop, with wicket for delivering cutters; 
F, machine for finishing cutters, after hardening, made by 
the Grafenstaden Co.,2 with attachments added at the 
Mechlin Works, for finishing cutters for working gun- 
metal ; G, burring machine, with copper disc, by Sir Joseph 
Whitworth and Co.; H, machine for finishing cutters 
after hardening, by Smith and Coventry; I, machine for 
grinding twist drills, by Smith and Coventry; J, machine 
for grinding helicoidal cutters, by Duncommun, Mulhouse ; 
K, lathe with expanding mandrel for grinding and finish- 
ing the axial holes of cutters, made at the Mechlin Works; 


| 2 This machine was illustrated in Tar Eno1neer of February 24th, 1888. 
| in connection with Messre. G. Ansaldo and Co.'s works, Genoa 
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L, shelves for tools; M, door to large erecting shop; 
N, grindstone for tools of machines, made at works; 
O, grindstone for tools of machines, by Sir Joseph Whit- 
worth and Co.; P, grindstone, with automatic travelling 
holders, for gri ding cold chisels, made at works; Q, grind- 
stone for twist drills, by Smith and Coventry; R, tempering 
furnace ; S, hardening tank, with three compartments for 
water, brine, and oil; T, ‘fitter’s bench; U, setting-out 
— V V, glass cases for storing cutters; W, entrance 
oor. 








THE FRICTION OF SLIDE VALVES. 


Tse behaviour of the slide valves presents many 
anomalies difficult of explanation. That valves sometimes 
last for years, and in other cases only for weeks under 
poeiny the same conditions, is certain. Of course 
there are causes for this. The difficulty lies in dis- 
covering the cause. In marine practice the slide valve 
has long since been abandoned for the high-pressure 
cylinder, and very large numbers of engines are now built 
in which piston valves are used for all three cylinders. 
It would appear at first sight, at all events, that what 
holds good at sea ought to hold good on land, provided 
the conditions of pressure, surface, and material are the 
same. But in practice it is not so, and slide valves are 
used with success in locomotives, although they cannot be 
used at sea. If, however, we ask what is meant by “ suc- 
cess,” it will quickly be found that the locomotive superin- 
tendent has different ideas on the subject from the marine 
engineer ; thus, brass valves, which run 7000 miles and 
are then worn out, are tolerated on railroads, but they 
could not be tolerated at sea. Slide valves which would 
wearout in going to America and coming home again, would 
be very unsatisfactory indeed. It appears, therefore, 
that the demands made on distributing valves for marine 
engines are much more severe than is the case with 
locomotives. 

On the 18th of December, 1888, Mr. J. A. F. Aspinall 
read a paper on the “Friction of Locomotive Slide 
Valves,” before the Institution of Civil Engineers. The 
thanks of the profession are due to Mr. Aspinall for the 
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Scale %, Inch to 1 Foot 


the other end of the cylinder, an air valve was screwed on 
to a corresponding nipple. The pistons, both of the indi- 
cator cylinder and of the air valve cylinder, were fitted 








all cases the resistance appears to have augmented as th 
stroke of the valve was reduced, a seal" which we did 
not anticipate. It does not appear that it varied much 


with cup leathers, to prevent the escape of the fluid when | with the speed. In all cases it was less than is commonly 


the apparatus was working. A second 





indicator was fixed on the front cover 
of the steam chest, its barrel receiving 
motion from the valve spindle. Thus, 
two diagrams are taken simultaneously, 
one from the hydraulic pressure cylinder 
which is driving the slide valve, and the 
other from the steam chest. These give the 
force required to move the valve, and the 
corresponding pressure on the back of the 
valve. The hydraulic cylinder was filled 
at both ends with oil, from which air was 
expelled. In some of the earlier experi- 
ments, air in the cylinder was found to 
disturb the diagrams so as to render them 
unintelligible. The indicator cylinder 
below its piston, and the air valve below 
its piston, were also both carefully filled 
with oil before attachment to the 
hydraulic cylinder. The cord from the 
indicator barrel was attached to the back 
end of the cylinder,so that,as the indicator 
moved with the valve, the length of dia- 
Tam was equal to the stroke of the valve. 

e air valve on one end of the hydraulic 
cylinder insures that the pressure at that 
end is always simply atmospheric pressure ; 
consequently, the pressure in the other end 
of the hydraulic cylinder, which is recorded 
by the indicator, is that which balances 
the force required to move the valve. 
Without an air valve, it would be necessary 
to have an indicator on both ends of 
the hydraulic cylinder, and to take the difference of the 
pressures recorded. For a movement of a quarter of an 
inch in the indicator piston the hydraulic cylinder piston 
moved only 0°0039in. 

With this apparatus Mr. Aspinall carried out many 





valve. 


f 


__ Begunning of _streke of | 


The Engineer 


ALLEN VALVE 


APPARATUS FOR TESTING SLIDE VALVE FRICTION. 


inquiry which he carried out. The apparatus which he | experiments on the Great Southern and Western Railway | 
employed is illustrated by the accompanying engraving. | of Ireland, of which line he was at the time locomotive | 
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PUSHING END OF HYDRAULIC CYLINDER, 


supposed, and the power consumed in working the valves 
was very small, the coefficient of friction being only about 
0068. The following table gives the percentage of 
power lost in friction of valves and excentrics :— 





Revolutions = ndicated 
HP. 





| = se H.P. to drive | Per cent. of 
| ee See: ol | valves, | Power lost. 
| 33 56 343 46 1:34 

2} 56 212 4°8 2°26 


| The work lost in the friction of the valves and excentrics 
is about the same as that required to drag two and a-half 
10-ton wagons. 
| In the course of the discussion which followed Mr. 
| Aspinall’s paper, a few facts of interest were brought out. 
| Mr. Aspinall had explained that one of the causes of 
| resistance was the inertia of the valve, especially felt at 
| high speeds. Suppose a mass of weight ag by a 
| uniformly rotating crank of radius 7, the crank-pin having 
the velocity V. Then the resistance due to inertia at the 
| beginning of the stroke is =< 





Now in this case the 


| valve has a travel of 3}in., so that its motion is practically 

the same as if it were driven by a crank of radius 1°625in., 
or 0°1354ft. Taking the ont of the engine as 20 miles 
per hour, or 29°3ft. per second, and the driving wheels as 
78in. diameter, the velocity of the crank-pin driving the 


at = 1°22ft. per second. 


valve is 29°3 x Consequently 


‘ 
the resistance due to inertia at the beginning of the 
| stroke is, for a weight of 155 Ib., 
155 x 1°22? = 52°8 lb. 
382°2 x 01354 


The apparatus consisted of a cylinder and piston, packed | superintendent. Some of the results obtained are set | This would correspond to about 21b. on the hydraulic 


with cup leathers, which could be used as a pulling link, | forth in the accompanying table. The small difference | cylinder dia 


























= Revolu- ; 
2 | Pulling | tions Load on Steam | 2 £ _ ; 
Gear. “==, or of crank valve = 8) Lubrication. Valve. Remarks. 
£$) Pushing axle per spindle. PTS | & 3) 
D minute. — oy 
In. } Lbs. Lbs. Lbs. ‘ E < 
31 | — oe “94-7 190: ( A quantity of oil poured down } i 
Full forward) 3} Peay ” =. de and the pipe leading from the | | (Ordinary brass) | ( Both valve and face 
jforvard ... 33 Palling| 7” 807-5 120-7.) |} lubricator at starting, and ||) valve 6/4 were in very good 
Pushing! 992°9 | 125-8 | Ramsbottom’s displacement | | (164in. x 10}in. } | condition, 
ad aa | e - (lubricator working. J| 
Full forward 32 ,, »  1580°7 | 1218) ,, Ite bottom’s displ t) | 
s » |Puliing; ,, 1605°6  120°8) ,, | lubricator fixed to smoke- { | | 
forward ... 2} | Pushing ” 2274°2 | 131°0) ,, box and feeding into steam ” ” ” sas 
- »» | Palling| ,, 2065°9 | 129°5) ,, pipe. 
| | 
Full forward 3} | Pushing’ ) 168 1679°0 | 93°0) ,, | | 
“ », | Pulling { to < 1422°9 | 91°5) ,, Hee oy taken during a a} he in average 
Centre .. 2 | Pushing { 224 3713°5 120°0) ,, | of 50 miles without any oil. ” ” condition. 
rm » | Pulling |) “~~ \ 2634-9 | 130°0/ ,, | 
Full forward 33. ,, 56 1542-2 105-0. ,, | { Sight-feed lubricator, 7 drops 
Centre ... 2h os »  ,2009°9 | 127°0} ,, a minute. ” ” ” ” 
Full forward » | 99 1190°1 | 105-0! ,, | § Sight-feed Jubricator, 60 d. 
Centre “a 3 nf »»  1580°9 ; 128°5) si q a minute. . woe} ” ” ” “i 
Full forward 3} - 8  1857°9 132°6 160 Ramsbottom's displacement ) | f Brass Allen Valve in fair condi- 
» », Pushing i 1435°8  132°6' ,, | lubricator fixed to smoke-box ‘| valve |4 tion. Cylinder face 
Centre ---| 2h Pe ns 1717°3  148°0) ,, | and feeding into steam pipe. a 16hin. x 10in. rather soft. 
aE . 
Fall forward 3}, » 1735-9 133-8) ,, | (Ramsbottom’s displacement) |{ Brass Allen | § Valve in fair condi. 
es » Palling! |}, 1671°7 132°9| ” |) lubricator fixed to smoke- w ve 1 ton os hae 
ui » Pushing) ,, 1673°2 129°7| ;, |) box and feeding into steam ttn a wpe eg ptm 
a » Pulling >  1508°7 | 134°7| ,, | \ pipe. 1 nary valve i Sonaeen, 
| 64in. x 10in. Cylinder face soft. 
= » Pushing! - 1192°5 | 132°1) | (Ramsbottom’s displacement Brass valve 
° », Pulling} >, 1087-0 | 133-8| * |) lubricator fixed to smoke- { 16}in. x 10in. } yn coy ie 
* »» Pushing} ,,  992°1 | 123°6| ,, |) box and feeding into steam (| { Cast iron valve anit 
“ » Pulling) ,, | 998°3/ 118-2| ,,|\ pipe. 16}in. x 10in. 8 : 
| | 











replacing the ordinary pulling link which gives motion to 
the valve. A steam engine indicator was screwed on to a 
nipple at one end of this cylinder, for recording the pres- 
sures in the cylinder during the stroke of the valve. On 


between pulling and pushing efforts is due to the 
unbalanced area of the cross section of the valve spindle. 
The resistance of aslide valve amounted, it will be seen, 
to as much as 37131b. when no lubrication was used. In 


m, a quantity to be added to the frictional 
| resistance of the valve at the beginning of the stroke, and 
| deducted from it at the end. At higher speeds the effect 
| of the inertia of the valve will be much more marked. 
| Thus, at speeds of 168 to 224 revolutions per minute, the 
resistance due to inertia at the beginning of the stroke 
of the valve wil] be from 203 Ib. to 361 lb., corresponding 
to from 7°‘7lb. to 13°71b. on the hydraulic cylinder 
diagrams. We give above oneof Mr. Aspinall’s diagrams. 

The changes of pressure in the cylinder during the stroke 
are shown on the diagram, the line A BCD EF correspond- 
ing to the back end of the cylinder, and 5 43 2 1 to the front 
end. These steam-pressure linesare transferred to the valve 
diagram, where they necessarily appear much distorted, 
because the phase of motion of the valve differs from that 
of the piston by the angle of advance. By marking on 
the valve diagram the positions corresponding to the 
points A BC DE, 54321, in the travel of the piston, the 
pressures for those points can be transferred. Two lines 
on the valve diagrams are thus obtained, representing the 
simultaneous steam pressures in the two ends of the 
cylinder for every position of the valve. Above these a 
kext dot line has mn drawn, showing the sum of the 
pressures at each point. This line, which may be called 
the line of relieving pressure on the valve face, gives the 
total pressure measured over the area of one port opening 
—in this case 13}in. by 1gin.--tending to counteract the 
steam pressure on the back of the valve. This line shows 
a drop of about 40lb. per square inch, which, reckoned on 
the area of a steam port, gives a relief of pressure of 
7421b. Assuming a coefficient of friction of 0:068, the 
variation of effort on the valve spindle will be 50°51b., 
equivalent to a rise of about 1°9lb. in the hydraulic 
cylinder diagram. The small peak at p, which occurs 
more or less markedly in all the full-stroke diagrams at a 
point corresponding to the opening of the steam port, 
appears to be due to a vacuum, formed under the valve 
face by the sudden rush of steam into the cylinder. The 
diminution of pressure under the valve causes an increase 
of friction. hen the valve is working near the centre 
of the link, the compression is much greater, and the rush 
of steam into the cylinder when the port opens is much 
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less rapid. Hence, in the short-stroke diagrams, an in- 
crease of valve resistance at this point is not shown. 

Returning now to the question of inertia, Mr. Cross 
mentioned a curious experience which he had had with 
piston valves ina ship of war. The dimensions were : 
cylinders 43in. and 82in. by 36in.; 116 revolutions per 
minute, indicating 6500-horse power; both cylinders, low- 
pressure and high-pressure were fitted with double piston 
valves, two to each cylinder. -At certain speeds, with a 
certain number of revolutions per minute, difficulty was 
experienced owing to the vibration of the valve gear. At 
about 90 revelutions per minute the engine would run 
quietly, but at 100 it would be vibrating severely; at a 
gradually increasing speed the vibrations would die away 
altogether, and then at 112 or 115 revolutions the vibra- 
tion would be unsupportable. 

The cylinders were originally fitted with piston valves 
weighing 1500 lb. each, and the shock at the two ends of 
the stroke was exceedingly severe. They then stopped 
the experiments, and instead of having heavy cast iron 
valves they made phosphor bronze valves as light as 
possible, bringing the weight down to 5001b. The result 
was that all difficulties were overcome, and the engines 
gave complete satisfaction. 

The question of valve inertia is of very small import- 
ance in locomotives, because the total weight of the 
valves, &c., is so little, but at sea it isa very different 
matter. When valves weighing as much as 30 cwt., with 
a stroke of 7in., make over 500 reciprocations per minute, 
dashpot cylinders must be used at each end to bring 
them to rest quietly, and advantage has been taken of 
this to fit the valves with “kickers;” that is to say, the 
valves are really driven by steam pistons, and the link 
motion or its equivalent has little to do but control the 
motion of the valve. 

In the first paragraph of this ‘article we referred to 
anomalies which are met with in the working of slide 
valves. If, for example, the resistance is as small as Mr. 
Aspinall’s experiments go to show, how comes it that 
valve spindles are so often broken? It seems scarcely 
credible that stuffing-box friction can cause it. Some 
years ago, the late Mr. Massey Bromley designed and 
constructed some locomotives for the Great Eastern 
Railway, embodying American ideas. The valves were 
placed on top of the outside cylinders, and were driven by 
rocking shafts. These shafts while made of iron fre- 
quently broke, and were only got to stand when made of 
steel. This would seem to show that the frictional 
resistance must be very great. On the other hand, the 
sliding blocks in Joy’s gear work at a disadvantage, and 
if the resistance they had to overcome was very great, we 
may take it for granted that they would wear out rapidly. 
But such sliding dies have run 126,000 miles, and were 
still quite serviceable. 

On one point Mr. Aspinall is silent, nor was it raised 
during the discussion. This is static friction. It will be 
seen from the diagram that the resistance at the beginning 
of the valve stroke was always high, and then dropped a 
little. Some years ago we made a few experiments with 
a slide valve about 5in. square, actuated by a bell-crank 
lever which could be loaded at pleasure. The general 
result was that with a pressure of 100 1b. per square inch 
on the back of the valve, about 5001b. pull on the valve 
spindle was required to start the valve; and, that the 
moment it moved at all, less than half 500Ib. sufficed to 
keep it going. 

A good deal was said during the discussion concerning 
the material of slide valves and experience with balanced 
slide valves. It would, however, unduly extend this 
article to go into the consideration of this branch of the 
subject now. We shall return to it. 








ELEVATORS AT THE EIFFEL TOWER. 


M. Max De Nansovty says that three systems of eleva- 
tors will be used in the Eiffel Tower, namely, (1) The system of 
Roux, Combaluzier, and Lepape; (2) the Otis system; (3) the 
Edoux system. From the ground to where great restaurants 
will be established there will be four elevators, two constructed 
on the system of Roux, Combaluzier, and Lepape, and two on 
the Otis system. From thence to the second stage, where other 
restaurants and salles de fétes will be established, two Otis eleva- 
tors will raise the visitors. Next to this an Edoux elevator will 
be used. Those who go thence to the lantern will have toclimb 
the spiral staircase, pictured a few weeks ago in these 8. 

ne aiows 





M. G. L. Pesce, engineer of arts and manufactures, 
in Le Genie Civil of April 28th, 1888, a description of an eleva- 
tor with jointed piston, to be employed in the lower part 
of the Eiffel Tower. His article is accompanied by sectional 
drawings, which are reproduced upon page 241. What 
follows in relation to this elevator is a translation of the 
memoir of M. Pesce. Mechanical ascension by impulsion has 
not been applied until nearly the present day, except for heights 
relatively small, and the system adopted has almost always been 
that known as the shaft or plunging piston method, with divers 
known variations. The elevator at the Trocadero, the piston 
rod of which has a stroke of 70 m., is, we believe, the largest 
of this kind which has been constructed of late years. Beyond 
this height the system seems scarcely applicable, because then 
serious inconveniences crop up; firstly, the piston has a ten- 
dency to spring; secondly, it requires a well for its accommoda- 
tion. 

To obviate these inconveniences while conserving the prin- 
ciple of the impulsion system, MM. Roux, Combaluzier, and 
Lepape had the idea when studying the problem of an elevator 
for the Eiffel Tower of replacing the rigid piston with a jointed 
one, to be worked by pressure like the others; in short, it may 
be compared to a vertebral column. It is, in fact, composed 
of a series of links having the form of connecting rods, 
attached to each other by knuckle joints. These links are, 
besides, furnished with two guiding friction rollers at each point 
of attachment. The link, thus articulated, is introduced 
into a round or square guideway in which it will run easily, 
follows all sinuosities as well as if it were a chain worked by 
traction. By fixing a link of this chain to the floor of an 
ordinary elevator cage, and impelling the flexible chain by 
means of a suitable wheel, driven by any motive power what- 
ever situated at the bottom of the elevator, it is easy to see 
that the chain will follow the cage wherever its guides will 





permit it to run. By joining the two extremities of the flexible 
chain, it will form an endless chain of rods moving over two 
encaged wheels. The lower wheel will apply the power, and 
the upper one will act as a simple pulley wheel to enable the 
chain to circulate. 

The problem of elevators for the Eiffel Tower had to meet 
the following conditions :—To lift 100 persons at one time with 
a speed of 1 m. per second; first, in the inclined part of the 
legs of the tower to a vertical height of 113°40 m., follow- 
ing a curved path of which the inclination varies from 54 deg. 
at the start to about 80 deg. at the finish ; secondly, to then lift 
them in the vertical part a further height of 150m. In the 
vertical height of 113°40 m. just mentioned, the actual length 
of the curved will be 150m. The mean weight to be 
raised will be eighteen tons, comprising:—Passengers, about 
100 x 70 kilos., seven tons; the weight of the room, five tons; 
the weight of the two half-circuits of the articulated piston, 
300 m. x 17 kilos. per metre, five tons; rolling friction, 
estimated from types working regularly in Paris, about one ton. 
This weight will be distributed over two flexible pistons, fixed 
one on each side of the cabin, so that each piston will have to 
support nine tons. They will differ from endless chains in 
being driven by impulsion, and one-half of the chain being 
slack. This disposition gives the advantage of relieving the 
upper part from the necessity of having a fulcrum destined to 
support the whole of the weight of eighteen tons. The upper 
pulley block has not, in fact, to support more than its own 
weight and that of the eight links which will encircle it. A 
counter-weight will partially balance the dead-weight of the 
cabin. This counter-weight is but of three tons, which leaves 
the cabin a surplus weight of two tons when it is free, to 
permit it to descend spontaneously. 

To give it power to sustain the heavy weights it will have to 
support, the elements of the articulated chain are formed 
of wrought iron cylinders, terminated by knuckle joints. 
These cylinders are 45 mm. in diameter, and 1 m. long be- 
tween the extremities of each axle, to comply with the 


condition 5 < 24, which must be complied with to avoid the 


sagging of lengths travelling by compression. The maximum 
weight they will have to carry being nine tons, it will be seen 
that with a diameter of 45 mm. the cylinders will have to bear 
only 5°7 kilos. per square millimetre. 

The male ends of these rods carry shoulder pieces covering by 
half a circumference the bearings of the female ends. These 
shoulder pieces prevent severing of the joints in the case of the 
breaking of an axle, and are in gear with the pulley wheels, 
as indicated. The steel axles pinning the links together 
are 36 mm, in diameter, and carry at their extremities 
the friction rollers. They will not have to bear more than 
4°4 kilos, per square millimetre. Two flanges hold the rollers, 
and prevent them from slipping in the guide in the event of 
rupture of the articulation axis. 

The guide way of the articulated piston may either be a cylin- 
drical column ora caisson formed of iron plates and channels, or 
even simple U-shaped iron troughs. Whichever may be selected, 
this guide must present throughout its height a longitudinal 
opening to permit the free play of the pivots of suspension of 
the cabin. In the project given in by MM. Roux, Combaluzier, 
and Lepape, for the elevators of the Eiffel Tower, the guiding 
columns are in the form of troughs, consisting of two special 
rails of T-form, but furnished with ribs serving as guides for the 
rollers of the articulated piston, Fig. 4. The free play allowed 
between the rollers and their guides being about 5 mm., the 
pressure on the bearing surface is very small. It follows that 
the normal resultant of the guides is very small, and is lost in 
friction. The value of these resultants reaches a maximum of 
1 per cent. of the total weight supported by the articulated 
piston, or about 90 kilos. The caisson guides are intended to be 
very solidly fixed to the framework of the tower. 

To eliminate inequalities which may be produced in the work- 
ing of two articulated pistons placed parallel to each other, to 
equally distribute the weight over the two circuits, the attach- 
ments to the cabin are mounted on each side by a special device, 
Figs. 5 and 3, consisting of two hydraulic pistons communicating 
with each other bya tube. This automatically gives equality of 
pressure, consequently truth of level and equality of weight 
upon the two circuits. The cabins are each 5 m. high, and 
are divided into two storeys. They present in the plan the 
position in which they will have to move. The articulated 
pistons are connected with each side of the cabin by pivots 

ing friction rollers; the axis of suspension thus formed is a 
little above the centre of gravity. The friction rollers work 
longitudinally in relation to the uprights of the framework of 
the tower. The cabin, while in motion, can take up variable 
inclinations, and to prevent this the inventors have furnished 
it with two guide wheels placed below the floor, and forcing it to 
follow two iron guiding rods placed constantly parallel to the 
links of the articulated piston, therefore keeping the floor con- 
stantly horizontal. 

The wheels R, Fig. 7, which give movement to the articulated 
pistons, are geared to the horizontal engine fixed in the base- 
ment of thetower. These wheels, Fig. 8, have their tires formed 
of two flanges of plate iron solidly attached, and presenting 
twelve segmental notches. In working the elevator, suppose the 
cabin to be at the top of its path, the descent will then be 
effected by means of a brake, under the action of a minimum 
surcharge of 2000 kilos.; when it descends empty a hydraulic 
brake is employed, Figs. 6 and 7, having four pump cylinders, 
P P, P} P!, of which the plungers are linked in pairs by the 
frames B, and put in motion by two wrought iron cams C at 
90 deg. on the horizontal shaft A. These cams are designed 
in such a manner as to constantly drive the plungers in. 
The cylinders of the pumps are put in communication with 
each other by means of tubes, the section of which has 
been determined in such a manner as to oppose to the passage 
of the liquid a resistance enabling it to equalise the weight 
under the action of which the cabin will descend. With a con- 
stant weight the apparatus will travel with a constant speed, 
and as the resistance of the flow of the liquid will be as the 
square of the speed, if variations in the weight are produced, 
the speed at least will not vary but as the square roots of the 
weights. Also, by excess of precaution, an ordinary regulator 
may be added. 

A distributor D, placed upon the crossing of the outflow 
tubes, gives the power of moderating the speed of the machine, 
even to scotching when rising, or of stopping the cabin in 
its descent at any moment whatever. A reservoir E supplies 
water continuously to the four cylinders of the pump and to the 
junction tubes to the number of eight, of which four are for 
inflow and four for outflow. These tubes have valves disposed 
in such a manner as to force the outflow water to pass through 
a single tube bearing the distributor. This is worked from the 
cabin by a governor ; it can also be worked by a mechanic placed 
near the machine, or even by automatic means, by which the 
duration and times of actions can be regulated beforehand. 











While the distributor is open the liquid will circulate freely and 
the distributor exercises the functions of a brake. Its closure 
by stopping the free circulation of the liquid, stops the rotation 
of the pulley wheels guiding the plunging pistons, for these can 
no longer drive back the liquid. 

The next point is the automatic stopping of the elevator. 
The horizontal driving shaft A—Figs. 7, 8, and 9-—on which are 
fixed the hollow wheels R, carries at its extremity a pinion p. 
which works into a long rack, representing, on a reduced scale. 
the total course of the elevator. This rack carries the studs 
t t, ty ts, corresponding to the positions of the stoppages it is 
desired to make automatically. These studs meet, by the dis- 
placement of the rack, a monitor box M, which drives the dis- 
tributor by the interposition of a little rack of which it forms 
part. The horizontal shaft is terminated by a cog-wheel H, and 
by the pinion I communicates its motion to a great friction 
roller V, which gives continuous support to the back of a small 
rack and tends to drag it in an opposite direction to that of the 
motor shaft. This rack is strongly forced down by the spring 
friction rollers g on the friction wheel and by a pinion J, which, 
by a train of gearing, transmits the movement to the governing 
shaft & of the distributor D. In normal ascensions the friction 
carrier tends to keep the distributor constantly open. If, on 
the contrary, the motive-power fails from any cause whatever, 
the driving shaft, under the action of the weight, begins to turn 
in a contrary direction to that which is produced by the 
ascending motion, and the little rack determines the closing of 
the distributor. The same thing takes place when in the 
ascensional course the monitor box comes into contact with the 
studs fixed on the great rack, The distributor then closes 
gradually, and the machine is stopped. 

The governing of the distributor is effected from the cabin by 
moving by a hand fly-wheel the working rope, which passes over 
a grooved pulley n, Fig. 8, geared up with the shaft of the dis- 
tributor k. To make a start, the distributor is opened at the 
same time that the contact of the friction rollers g on the rack G 
is made. The mechanic near the machine can also directly 
control the distributor and stop the cabin at any level whatever. 

M. Pesce adds that this elegant solution of a new and difficult 
problem by the inventors shows how widely the system can be 
applied, and that it ie ingeniously simple. He gives the following 
figures :— 


ae ee ee ee lm. 

PE as se 6s. on. se 180-horse power. 
Lifting power .. 100 persons, 
Vertical course .. 149 m. 


{ Vertical course, 113°50 m. 
** | Real course, 160°00 m, 

The elevators to the second stage, and in two of the legs of 
the Tower, made according to the system of Messrs. Otis Bros., 
of New York, present, according to M. Nansouty, the double 
advantage in attaining great heights of not requiring a deep 
well, and of travelling at great speed; they are also well under 
command, The two Otis elevators to be used will carry but 
fifty persons, but as their speed will be double that of the cabins 
on the articulated piston, they will do the same amount of work ; 
their speed will be 2 m. per second. A cast iron cylinder, 
0°95 m. in diameter and about 11 m. long, will be placed 
in the foot of the Tower, perpendicularly to the inclination of 
the cross pieces of the legs thereof. In this cylinder is a piston 
fed with water from reservoirs placed on the second stage, con- 
sequently exerting a pressure of from 11 to 12 atimospheres, 
The piston rod operates on a carriage bearing six guide wheels 
1°40 m. in diameter. Each of these guide wheels corresponds 
to a fixed one of the same diameter in such a way as to consti- 
tute a single gigantic pulley. The tackle passes over pulley 
blocks placed here and there up to the second stage, and re- 
descends to hold the cabin. The result is that for a movement 
of 10m. by the piston in the cylinder the cabin rises or falls 
12m.. To partly counterbalance the cabin, a weight will 
be used. Six ropes of steel wire will suspend the cabin; two of 
these will be connected with the counterpoise and four with the 
system of pulleys. One of these ropes alone will have sufficient 
strength to bear the cabin full of passengers without breaking. 
Under the cabin will be placed a safety brake with jaws working 
automatically in case of rupture, or even of elongation of one of 
the rupes, The counterpoise is also provided with safety appa- 
ratus. M. Nansouty says that 15,000 of these elevators are 
working in the United States, and have never caused a single 
accident. 

The Edoux elevator, in which a cabin is raised upon an 
enormous piston, as at the Trocadero, will be used to reach the 
third stage of the Tower. This elevator has already been de- 
scribed in these pages. 


In the inclined part of the Tower .. 








PUBLIC WORKS IN BUENOS AYRES. 





THERE is probably no foreign country which gives work to so 
many English engineers as the Argentine Republic, nor in which 
so much English capital is invested in engineering work. From 
Jujuy, on the frontiers of Bolivia, to Patagonia, and from the 
Atlantic Ocean to the Andes, English engineers are engaged in 
constructing and working railroads, tramways, mills, distilleries, 
gasworks, &c., and the representatives of our manufacturing 
houses are opening up new marts for the sale of English 
machinery. We hope in subsequent articles to describe some of 
these undertakings which are aiding the rapid development of 
districts that a generation ago were uninhabited or peopled only 
by savages ; but to-day we will confine ourselves to some of the 
public works of the capital. 

There are three large undertakings in progress, the Port 
Works, the Reservoirs, and the Central Produce Market. We 
propose in this article to give a brief account of each of these. 
The most important public work is the new port, of which the 
south basin, thirty-five acres in extent, was inaugurated on the 
28th of last month. The concessionaire is D. Eduardo Madero, 
Sir John Hawkshaw, Son, and Hayter are the engineers, and 
Mr. Thos. A. Walker, of Great George-street, Westminster, the 
contractor. The estimated cost is £5,000,000. The works were 
commenced on April 1st, 1887, and are expected to be finished 
in October, 1893. They consist of a rowof six basins, having a 
total water area of 200 acres, and extending about four 
miles in a straight line. A channel leading to the south 
basin already exists, as a small river called the Riachuelo 
enters the estuary of La Plata at that point, and this 
river is navigable for vessels of light draught. For three 
miles along its banks shipping from every European country, 
from Canada and the United States, from Paraguay and Monte- 
video, and from ports many hundred miles up the Uruguay and 
Parana rivers, are anchored three and four deep; but the 
vessels of the Royal Mail, and other Transatlantic liners of deep 
draught, have to remain in the outer roads, some ten miles 
below the city. To bring them into the new harbour the 
Riachuelo channel will be deepened, and a new channel, nine 
miles long, will be dredged from the north basin to the deeper 
part of the River Plate. The basin which has just been 
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HYDRAULIC ELEVATOR, EIFFEL TOWER. 


MM. ROUX, COMBALUZIER, AND LEPAPE, ENGINEERS, 
(For description see page 240 ) 


Fig 7. 
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opened has a frontage of three-quarters of a mile, and before 
the end of this year another basin, nearly a mile long, will 
provably be ready. When it is considered that of every 
thousand passengers or tons of merchandise from England to the 
Argentine Republic at least 999. are landed at Buenos Ayres, 
after being transhipped at the outer roads, the immense 
importance of having a proper harbour will be apparent. At 
present passengers have a run of from an hour and a-half to 
two hours on the steam tender, and then a mauvais quart 
@heure in a small boat, and even on a calm day they do not 
always escape a wetting. Luggage and merchandise are treated 
in a manner which would be considered disgraceful at any 
Spanish or Italian port, and the landing of heavy ironwork costs 
more than its transport from Europe. 

Sir John Hawkshaw, Son, and Hayter are represented by Mr. 
J. M. Dobson, M.I.C.E., and Mr. Walker by his nephew, Mr. 
C. H. Walker. The engineers and Mr. Walker have paid 
Buenos Ayres several visits, and Messrs. Hayter and Walker 
were present at the inauguration of the south basin last mouth. 
Three thousand men are engaged on the work, all the chiefs 
and most of the foremen being English. There are twenty-three 
locomotives, five steam navvies, seventy-five portable engines 
and cranes, ani 1050 wagons ani trucks, besides dredger, tugs, 
and lighters. The engineers and contractors are so well known 
in England, that we need hardly say that the materials and 
workmanship are of first-rate quality. 

The new reservoirs of Buenos Ayres are of scarcely less im- 
portance to the well-being of the city than the harbour. They 
form part of a comprehensive scheme which includes the drainage 
and water supply for the city and suburbs ; and this work, taken 
as a whole, has cost more, and contains more points of 
engineering interest than the harbour. It has been in hand 
for many years, but financial difficulties caused the suspension 
of the works some years ago. They have recently been recom- 
menced, with an energy which bids fair to bring them to a rapid 
and satisfactory termiuation. Mr. Bateman, past President of 
the Inst. C.E., was the author of the original project, and the 
work is being carried out under the superintendence of his firm, 
Messrs. Bateman, Parsons, and Bateman, who are represented 
by Mr. C. Nystrémer, M.L.C.E. We will not describe the well- 
arranged pumping-station, the miles of iron water pipe, nor the 
sewers through which four-horse coaches have been driven. We 
have observed nothing novel about these, though a syphon 
which is to be constructed under the Riachuelo will probably be 
an interesting work. But the reservoir presents several points 
of novelty. The city of Buenos Ayres is on a ievel plain, very 
slightly raised above the estuary. There is no eminence in the 
neighbourhood on which a reservoir could be placed, and it has, 
therefore, been necessary to build a masonry structure for it. 
The result has been a building which, when finished, will be the 
handsomest in this city of stucco fagades, and a model for local 
architects to study. The tanks are in three tiers, besides six 
extra tanks in the towers, so as to give extra pressure in case of 
fire, and when full they will contain sixteen million gallons of 
water. These tanks, with the columns and girders supporting 
them, will weigh 14,000 tons, and this iron is being supplied 
and erected by M. Lecog, of Hal, Belgium. The foundation 
and walls are all of brickwork. A factory for pressed bricks 
has been started at San Isidro, in the neighbourhood of the city, 
and a special machine, designed by Mr. Bateman, is used. Even 
for the concrete in the foundations, broken bricks, burnt extra 
hard for that purpose, are employed instead of stone. Exclusive 
of foundations, there will be 430,000 cubic feet of brickwork in 
the building. The external decorations will be chiefly of terra- 
cotta from Doulton’s, though some marble will also be used. 
The window frames are of Urunday wood. This is grown in the 
country and is very hard, somewhat resembling rosetta in grain 
and colour, and capable of taking a beautiful polish. 

Next to these two works, every engineer who visits the city 
is attracted by the Central Produce Market. It covers ten acres, 
and it is said that it will be the largest market building in the 
world. It is on the south bank of the Riachuelo, which is just 
outside the city bounds; but it is conveniently situated for the 
different railway companies, who will all be able to run into it, 
and it is intended for wool, hides, maize, and other country pro- 
duce. It was designed by a German engineer, Herr Ferdinand 
Moog, from Miilheim, but long resident in South America, and 
the shareholders are mostly local people. But the greater part 
of the iron comes from England; the columns, which are 
wrought iron and rivetted, are from Messrs. Dormer and Long, 
of Middlesbrough, and the girders from Messrs. Handyside, of 
Derby. The joists are from the Providence Company, of 
Belgium, and the roof is being supplied and erected by Messrs. 
J. Lysaght, of Bristol. There are 2434 columns, spaced—except- 
ing in the passages—l4ft. apart. The reason for the large 
number of columns, and for the closeness they are spaced, is 
that the ground is so permeated with water that it is impossible 
to get to a trustworthy foundation except at a very great depth. 
It was therefore considered advisable to distribute the weight 
as much as possible. At present the interior of the building, 
with rows of columns as far as the eye can reach, reminds one 
of the vaults under the Midland Station at St. Pancras, or 
Cordova Cathedral. There are 15,500 tons of iron in the build- 
ing, besides 5500 tons of iron and glass in the roof. It will be 
50ft. high, and will have three floors. 








CATALOGUES. 

Tue follow’nz i.a list of the catalogues which have been sent 
us recently. On some: of the catalogues comments have been 
made, as in our previously published lists :— 

Thomas Fleming, Son, and Co., Halifax. Machine Bands, 
Mill Machinery, Railway Stores. This is a combination of 
catalogue with diary for 1889, accompanied by a large and use- 
ful collection of tables and data. That which relates to the 
choice, the working, and the care of belts is specially noteworthy. 
Besides belting, the catalogue relates to belt fasteners, stretchers, 
pickers for loome, belt shifters, and other allied articles. The 
tables given for the necessary widths of belts appear to be 
nearer the truth than many that are published, but the influence 
of disparity in size of pulleys is not takenintoaccount. Messrs. 
Fleming make their catalogue and diary useful. 

Dick, Kerr, and Co., London and Glasgow. Steel Girder, Tram- 
way Rails and Points and Crossings, Tramway Cars and Engines, 
Patent Tramway Permanent-way System. This isan elaborately 
executed eatalogue of full size sections of tramway rails, slot 
rails for cable and electric tramways, fish-plates, tramway points 
and crossings, complete ordinary and cable tramway permanent 
ways, tram cars of various kinds, tram car axles and wheels. 
The catalogue is worthy of its business. 

Hydro-Pneumatic Passenger Lift for the Maria Elevator and 
Warehouse. Cery, Stockholm. Constructed by Messrs. Bolin- 
ders, Stockholm; designed by A. E. Tidblaid, Esq., C.E., by 





George Thomas, George Thomas and Co., Manchester. An 
illustrated description of the hydro-pneumatic hoist erected in 
1866 on the Miilaren, near Ragvalds Budge, Stockholm, where 
the passengers are lifted about 95‘t. from the bvats to the city 
streets. 

A. Ransome and Co., 1889, London, S.W. Illustrated Cata- 
logue of Wood-working Machinery. An excellently prepared 
catalogue of 236 pages of large octavo form, and therefore 
handy. It addresses both by its descriptions and excellent 
engravings people who are capable of appreciating and of requir- 
ing something more of a treatise than the shopman’s puffing 
allusions to superiority and numbers sold. 

Gresham and Craven, Manchester. Injectors of all classes. 

The St. Pancras Ironworks Company, London, N.W. _Cata- 
logue of Iron Staircases, &c,, Verandahs, Balconies, Iron Balus- 
ters, Gates, and Roofs. 

The United Electrical Engineering Company, London, S.E. 
The Telpher system of cheap transport for minerals, goods, and 


passengers. 

John Fowler and Co., Leeds. Descriptive Catalogue of 
Engines and Boilers for Mining and general purposes. 

Rose, Downs, and Thompson, Hull. A Catalogue of Oil Mill 
Machinery. The seventh edition of a well got-up catalogue of 
eighty-two pages of particulars and illustrations of oil mill 
machinery, a subject on which few or no other special lists are 
published. A few pages are devoted to the applications of the 
Kingston dredger and to warehouse machinery. 

Ransome and Marshall, Liverpool and Loughborough. Boilers. 

The United Asbestos C y, Limited, London, E.C. 
Italian Asbestos. 

Pontifex and Wood, Limited, Shoe-lane, E.C. Brewers’ Cata- 
logue, 1888. 

The Westinghouse Electric Company, Pittsburg. Electric 
Lighting Machinery and Apparatus. This is a very remark- 
able catalogue and explanation of the alternating current sys- 
tem generally, and in particular as adopted and used by this 
company. The catalogue is a work of art in every respect, 
and affurds a splendid example of the perfection of finish which 
can be obtained in printing from engravings ; it shows how 
very much is due to elaborately careful printing as distinguished 
from engraving, for some of the engravings which appear in 
this catalogue have been used for printing in this country, but 
the impressions hardly looked like impressions from the same 
engravings. It might have been wished that after spending so 
much money on the production of this book, the binding should 
have been more substantial and protective. 

The Edison and Swan United Electric Light Company, Limited. 
London, 8.W. Price List of Incandescent Lamps and 
Holders. 

Harpers, Limited, Aberdeen. Catalogue—a combination of 
the Circulars issued by Harpers of their now well known 
ialiti It is a small, handy Catalogue of Pulleys, 
Couplings, Bearings, Pedestals, &c., Shafting, Gear Wheels, 
Coned Pulleys, and Haulage Pulleys. Also large Office List, 
=n oncard. The Catalogue and Office Sheet are both well 

nished. 

W. Giinther, Oldham. Illustrated Catalogue of Improved 





= 


es. 

F. and J. Butterfield and Co., Keighley. Machine Tools, 
General and Special, including Lathes, Screwing Machines and 
accessories, Drilling and Boring Machines, Planing, Shaping, and 
Slotting Machines, Milling and Wheel Cutting, Punching, Bend- 
ing, Forging, and other Machinery. A Machine Tool Catalogue 
prepared and finished as though the publication of creditable 
catalogues was worth doing. It contains about 120 quarto 
pages, very fully illustrated, but needs the name on the back. 
The engravi are, in some respects, better than the printing ; 
they would look much better if printed on dry paper. 

General Electric Company, London. Electric Bells, Batteries, 
and Electrical Accessories. 

Richard Garrett and Sons, Leiston. Steam Engines, Thrash- 
ing, and Barn Work Machinery. 

John Tullis and Sons, Glasgow. Catalogue of and Guide to 
Belt Driving. A catalogue which contains a great deal worthy 
of much better presentation. Attention may certainly be 
directed tothe numerous formsof chain belting, chain leather ropes, 
and square leather ro A curious statement is made regard- 
ing the use of two belts, one on the top of the other, on a pair 
of pulleys. A great saving in power expended is said to be the 
result, and in one case in the Glasgow Exhibition the indicated 
power is said to have shown a gain of 70 per cent., which seems 
incredible. 

Samuelson and Co., Banbury. Reapers, Mowers, Lawn 
Mowers, Turnip Cutters, Hay Presses, and Root’s Acme 
Blowers. 

The Series Electrical Traction Syndicate, Limited, London, 
E.C. The Series Electrical Tramway System. 

Measures Bros. and Co, Southwark-street, S.E. A handy 
little list of sizes of joists. 

Calvert, Cornes, and Harris, Engineers, London, E.C. Mining 
Machinery, with Illustrations, Prices, &c. A small but useful 
well-executed catalogue. 

Worthington Pumping Engine Company, London, E.C. 
Steam Pumping Machinery and Water Meters. A well-arranged 
handy catalogue of a specialty, and with good engravings. 

- T. B. Barker and Co., Birmingham. The Forward Gas 
ingine. 

Pontifex and Wood, Limited, Shoe-lane, E.C. Catalogue of 
Ice-making and Refrigerating Machinery, 1888. A well got up 
catalogue of an interesting and important set of machinery and 
apparatus. 

Leeds Forge Company, Limited, Leeds. A description of the 
Water Gas Plant. 

Chas. Churchill and Co., 21, Cross-street, Finsbury, E.C. 
American Machinery and Tools, 1888-89. Catalogue of a 
wonderful collection of American and English Tools. 

The Clayton Air Compressed Works, 42, Day-street, New 
York, U.S.A. Air Compressors, Rock Drills, &c. 

Schaeffer and Budenberg, Manchester. Pressure Gauges, 
Gauge Fittings, Steam Valves, Safety Valves, Injectors, Ejectors, 
Gun-metal Fittings, Steam Traps, Reducing Valves, Governors, 
Cut-offs, Indicators, Counters, Thermometers, Dynamometers, 
&c. &c. A large quarto, carefully compiled, and well-executed 
catalogue. . 

Rigg’s Technical Education Appliances, Limited, London, 
E.C. Revised and Illustrated Catalogue of Apparatus for 
Technical Instruction, Mechanics and Mechanism, Building and 
Machine Construction, &c. 

P. F. Dundon, San Francisco, Cal. Horizontal Compound 
Flame Jacket Boiler. 

Thos. Fleming, Son, and Co., Halifax. Oak Bark-Tanned 
English Leather Machine Bands. 

G. Binswanger and Co., London, E.C. Electric Lighting 
Plant and Material. 

The Bedford Ironworks Company, Bedford. Illustrated 
Catalogue of Brick, Pipe, and Tile-making Machinery. 

Woodh and R , London, E.C. Contractor’s Elec- 














trical Supplies (second edition, revised and enlarged.) A 
_ illustrated catalogue, and of a very handy size, namely 
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THE BATTLE OF THE BRAKES. 


Ir is now reported that the Government have decided to adopt the 
automatic vacuum brake, in preference to the Westinghouse, for the 
North-Western Railway of India. Such a decision may be right or 
wrong,2out there can be no doubt that it has been arrived at with 
undue aes 3 consequently it is very likely that the ques- 
tion will be re-opened and on grounds which in justice leave no 
room for objection. The matter is one involvin, se sums, and 
there can be no good reason why money should be spent on intro- 
ducing appliances without proper and complete investigations, and 
before such a tribunal as would leave no ground of complaint on 
the score of unfitness or otherwise, 

As our readers are aware, from statements which have appeared 
in our columns, the brake trials on the frontier railways last 
October were conducted by a committee composed of the traffic 
delegates of some of the railways which had been represented at 
the Conference at Simla. It must bave struck most of us that 
this was at least a new and questionable departure, and that in 
submitting such a technical matter of engineering to gentlemen 
who were without the necessary experience, and who, indeed, 
deprecated having such unusual duties thrust upon them, 
the Government were taking a course for which there was no 
precedent or reason worth listening to. A further anomaly 
consisted in the fact that the Westinghouse Brake Company 
had equipped a train of twenty-four long bogie carriages and 
two vans, measuring altogether nearly 500 yards in length ; whereas 
the vacuum were only represented by a mixed train of six bogies 
and fourteen short four-wheeled vehicles, measuring 265 yards long, 
Notwitastanding this t disparity in the lengt ond weight of 
the respective trains, the vacuum train ran from 60 to 70 percent, 
further than the Westinghouse at corresponding speeds, and with 
short trains of the same weight on a gradient of 1 in 40, the 
average of the ~~ shows that the vacuum train ran nearly 
twice as far as the Westinghouse. The Committee, who, as sub- 
sequent events have proved, may be said to have been emery 
in favour of the vacuum brake, sent in a report, which, though 
of avery mild and negative character, contained a sensible sug- 
gestion, which has been entirely ignored. Acting as a respon- 
sible body, and 7 taking into consideration the plea put 
forward by the Vacuum Company that they, too, had a brake 
which would work on long trains, but which they had had no time 
to bring out, the Committee felt they could recommend neither 
brake, but they did make the very important suggestion that both 
brakes should be tried over an extend riod, so that information 
might be gained as to how the materials entering into the compo- 
sition of each system would stand the trying peculiarities of the 
Indian climate, the heat and sands of the deserts of Sind, and the 
frosts of Pishin and Beluchistan. We have seen quite enough of 
the effects of the climate on the india-rubber piston and piston-rod 
packing of the vacuum brake already, to show how important this 
recommendation of the Committee was. The Government, how- 
ever, decided to ignore it, and requested the delegates to vote for 
either the one or the other appliance ; and acting individually, 
these gentlemen have since recommended a course, which collec- 
tively they were unable to do, when the results of the trials were 
fresh in their minds. Moreover, not only have the delegates who 
were present at the trials voted, but also those who were absent, 
and who therefore have never seen the new Westinghouse brake at 
all. How either set can reconcile their verdict with the evidence 
of the results obtained, and with the conditions which required 
fulfilment, we do not know. 

It is said that the reason for the advisers of the Government 
ignoring the recommendations of the Committee, and for acting 
with such a want of proper investigation, is to be attributed to the 
fact that, as this is a military time, it behoves them not to be 
caught napping. But it seems to us that if this be so, and if the 
immediate want of a brake arises from the military exigencies of 
the situation, surely it is of the first importance to provide one 
which will fulfil the military requirements. We have ascertained 
that these will be satisfied with nothing less than a train of 
twenty-four of the long bogie vehicles which have been specially 

rovided, and are designed, for the conveyance of troops on the 

orth- Western woregs o and it is noteworthy that with two brake 
vans this was exactly the length of train with which the Westing- 
house Brake Company gained the victory in the recent contest. 
By having come to the decision they have, however, the Govern- 
ment seem to imply that having any trials was sheer waste of 
time and money, since they purpose to award the prize to the 
brake which was not seen to operate on anything but trains of 
moderate length, and as to which there is not that experience in 
actual workingin India, which theC itt idered so essential. 

It will be seen that there are abundant grounds for protesting 
against the expenditure of large sums before proof has been given 
that the requirements have been filled. We are far from saying 
that the capacity for quick stops, whether with long or short trains, 
should be made the —_ = or criterion of a good continuous 
brake, though there can be no question that it is a most important 

int, and might frequently mean the difference between life and 

eath, particularly on heavy inclines. Neither do we say that the 
vacuum system cannot be made available for long trains as well as 
short. But what we do say is, that this question of long trains has 
always been, until recently, the weak point of all systems of con- 
tinuous brakes, and that no brake can be considered suitable for 
adoption on the North-Western Railway until this problem has 
been shown to be capable of solution in an efficient way, and actu- 
ally demonstrated in practice. This the vacuum brake has never 
done. The Westinghouse has done it, and with results which, 
as regards quick retardation, have never been excelled either in 
America or elsewhere. Cui bono? We have hitherto endeavoured 
to abstain from favouring one brake at the expense of the other, 
and have shown both sides of the question by publishing the 
statements of the representatives of both brake companies ; we 
have only desired that the best brake should win, but as the fact 
stands, it will take a great deal of explanation to justify the con- 
clusion come to = the Government, who can hardly contend that 
they have taken the best courses, either from a military, financial, 
commercial, or logical point of view. We maintain that the only 
sound course to adopt is to give the Vacuum Brake Company the 
opportunity of showing how their system can control trains of the 
length required, and then having accomplished this with the same 
efficiency as the Westinghouse, and proved that the climate has as 
little influence on the perishable parts of their brake as on those 
of their rival’s, let the cheapest system be adopted. On the other 
hand, if a decision must be come to at once, there is no escape 
from the conclusion that the Government are bound in justice to 
abide the results of the trials, and award the prize to the Westing- 
house on its merits. As it is, their action could only be justified 
by a complete reversal of the facts, that is to say, by the vacuum 
brake having controlled the long train and beaten the record in the 
emergency stops, instead of the Westinghouse.—Jndian Engineer. 

















Ir is the intention of the U.S. Board on Ordnance and 
Fortification to procure at the earliest possible moment speci- 
mens of the best carriages for heavy guns which can be obtained 
in Europe, and also to procure trial carriages from such manufac- 
turers as choose to offer them in this country, and then to have a 
competitive test, giving our inventors and manufacturers an oppor - 
tunity to demonstrate their ability to surpass all that has been 
accomplished in this field in Europe, It is hoped to obtain these 
carriages and to institute the trials soon enough to enable reports 
to be made to at its next session, with recommendations 
as to what carriage should be adopted by the Government for use 
in all our fortifications, 
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WIRE AND WIRE ROPES: THEIR MANUFAC- 
TURE AND USES. 
By J. BucKNALL-SMITH. 
No, II. 


Tux manufacture and application of ropes composed of 
metallic filaments or wires appear to have originated in Germany 
in about the year 1821, and in the following year we may find 
records concerning their utilisation as standing or supporting 
ropes for the Geneva suspension bridge, but these were of the 
“gelvagee” type of construction, i.¢., they were composed of 
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and non-elastic; although, on the other hand, it presented a 
maximum strength equal to the aggregate resistance of the 
individual component wires, whereas in twisted or stranded: 
ropes about from 10 to 15 per cent. of tensile strength is 
usually sacrificed. 

The first “formed or stranded” wire ropes were made on hemp 
rope walks, of soft annealed iron wires of about 0°085in. diame- 
ter, twisted into strands of little regularity, and four of these 
strands were laid up into a rope. The lay in these strands was 
| generally of about one foot pitch, and a certain amount of per- 
| manent set was enforced in order to keep the rope together. 
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a series of parallel wires bound together by an external serving of 
finer wires. However, shortly afterwards “formed or stranded” 
wire ropes were manufactured in this part of the Continent, 
and Germany is fairly entitled to the credit of the practical 
inauguration of this now extensive and important industry. 
The practical use and introduction of the manufacture of wire 


ropes into Great Britain did not, however, take place until about | 


the time of the construction of the old Blackwall rope railway, 
ic., between 1838 and 1840. Reverting to the original or sel- 
vagee construction, it may be mentioned that this is still the 
strongest form of rope known, although it possesses some general 
disadvantages, and many of our readers may be aware that it 
was the type adopted for the colossal suspension ropes of the 


Fig. 4 





celebrated New York and Brooklyn Bridge, U.S.A., completed 
in May, 1883. The principle of twisting wires around hempen 
or metallic cores to form strands, and afterwards similarly 
closing these around central hearts to make the finished roping, 
is obviously a repetition of the methods adopted in the manu- 
facture of vegetable or fibre ropes and cordage. 

_ Wire ropes, like those originally composed of hemp, were at 
first made in primitive fashion upon “rope walks,” and after- 
wards in fibre roping machines of early designs, with which in 
this country the name of Cartwright will always remain 
familiar, in conjunction with those of his followers Captain 
Huddart and Archibald Smith. The selvagee construction of 
wire rope consisted originally of a number of parallel unannealed 
iron wires of about 0*1lin. to 0°06in. diameter, bound together 
as before mentioned with fine wire of about 0°03in. diameter, 
over which servings of woollen list and tarred yarn were finally 
wound. The process of manufacture was effected by “warping” 
the wires over two hooks—fixed at distances apart according to 
the lengths of rope required—to and fro a sufficient number of 
times to form the diameter required to withstand a determined 
strain. Such a construction of rope was used for the Freiburg 
Suspension Bridge in 1835, which presented a clear span of over 
800ft. These ropes were composed of some twenty bundles of 
straight parallel iron wires 0°125in. diameter, with servings so 
as to form a rope of about 54in. diameter. This construction 
was evidently difficult to splice effectually, besides being rigid 
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| This construction was found to give considerable flexibility and 

facilities for splicing, fitting, &c.; but the softness of the wires, 
combined with the irregularities of manufacture and the short- 
ness of lays in the rope—viz., only about 4in. to 5in.—caused 
them to wear out rapidly. 

In the early days of this industry charcoal or BB iron wires 
were exclusively used, but within the last fifteen years or so 
steel wires have almost entirely superseded their employment. 
Although the practical manufacture and application of wire 
ropes were known in Germany some sixty-five years ago, their 
introduction into this country did not transpire until fully 








fifteen years afterwards; and it appears that it is to the 
energies of Mr. Newall and communications received from a 


inauguration of the industry under consideration. 

It seems that on the 20th of June, 1838, Mr. Newall received 
a letter from a friend who was studying mining in Saxony, 
which contained the following paragraph:—“ Ordinary ropes 


of iron wire—four wires, ;4in. thick, being twisted together, 
and four, six, or eight of these combined to make a cable, 
lighter, stronger, and more economical by far than a hemp rope 
for the same purpose. Invent a machine for making them. It 
is very simply done here, as you can imagine, but slow and — 
unscientific,’ &c. It is to be regretted that the name of the 
writer of this initiative letter has not publicly transpired, for 
as much credit appears due to this gentleman for his valuable | 
communication as to Mr. Newall for promptly following his , 
correspondent’s advice and information. 

Within a month from the receipt of the above-mentioned | 
letter Mr. Newall had designed a machine for manufacturing | 
ropes of four strands, composed of four wires in each, and | 
towards the close of July, 1838, he sent a drawing of the same | 
to his said friend in Saxony, who acknowledged the drawing 
with approval on the 24th of the same month; further, | 
enclosing a description of the method practised by M. Albert, 
Director of the Hanoverian Mines, the stated inventor of , 
wire ropes on the Continent. It is also recorded that some of | 





Mr. Newall’s early experiments were carried out in his father’s 


friend of his, then in Germany, that we are indebted for the ; 


are quite out of fashion in the mines here; all are now cables | 


garden, and in August, 1840, he obtained his first letters 
patent in this country for improvements in the manufacture of 
ropes, and in machinery for carrying the same into practical 
effect. These inventions related to the production of wire roping 
in which wires were laid around a core to form a strand, which 
in their turn were laid around another central core to form the 
rope, the wire forming the strands and the latter forming the 
rope, being kept at equal distances from their centres. Some 
aaaveie hal also to be displayed in designing the machine, in 
order to prevent any twisting of the individual wires when spin- 
ning a strand. A partnership was forthwith arranged for the 
purpose of working these inventions on a commercial scale, and 
Mr. Newall became the manager of the business, which was con- 
tinued in the same form until October, 1886, when Mr. Newall 
retired from the firm and re-established himself at Washington, 
Durham, under the title of R. 8. Newall and Son. 

Amongst the earliest followers of this industry the names of 
George Elliot and J. Stephenson will be familiar to many—the 
former more especially, as having been identified with the 
manufacture of cables and ropes since 1844. The late Peter 
Haggie was also actively associated with the establishment of the 
enterprise, whilst the name of William Bullivant similarly stands 
prominent upon the list of inventors and pioneers of the industry, 
and will be intimate to many in connection with the introduction 
of flexible steel wire hawsers, or ropes, for marine and other 
purposes, which have been so largely used by the British and 
foreign Governments in lieu of chains and hempen haweers, &c. 
In order that the general requirements, arrangements, and equip- 
ments of a first-class modern wire ropeworks may be understood, 
we will pause to examine some of the salient features presented 
in Messrs. Bullivant and Co.’s new and extensive premises at 
Millwall, E., and with such object now direct our readers’ atten- 
tion to the accompanying plan, Fig. 1. These works stand on a 
site of about three acres, situated on the north bank of the river 
Thames opposite Rotherhithe, with a quay or water frontage of 
about 320ft., the general arrangement of the different manu- 
facturing departments being indicated on the plan referred to, 
and from which the convenient disposition and spacious nature 
of the various shops will be appreciated. The strand-making 
and rope-closing department has an area of about 25,000 square 
feet, and here wire ropes for marine, mining, railway, agricul- 
tural, and other analogous purposes may be seen daily in 
different stages of manufacture with the most modern appliances, 
Amongst the numerous apparatus will be found 3, 6, 8, 10, 12, 
18, and 24-bobbin stranding machines, and some of the largest 
and most powerful rope-closing machinery in existence, ¢g., 
plant capable of forming ropes up to 2lin. in circumference, 
or those containing up to thirty tons of wire strand in one 
length. 

A classes of iron and steel wires are used in the different 
manufactures executed at these works, from 0°012in. to ‘212 
S.W. gauge, and some ropes are produced which present an 
ultimate tensile resistance up to 150 tons per square inch of 
sectional area. Wire ropes can now be manufactured with a 
high degree of flexibility, dependent upon the material and fine- 
ness of wire employed, and is a speciality to which this firm 
has given much attention with marked success. Hawsers, 
rigging and stranding ropes are usually composed of galvanised 
wires, whilst mining and haulage ropes are commonly made of 
black wires, as the process of galvanising somewhat deteriorates 
the property of the metal. The wires used in the different 
manufactures of roping, torpedo and wire-netting, &c., are kept 
in the store which adjoins the water side, and here preliminary 
testing experiments are conducted, the various coils being 
cleansed in either an alkaline or acid solution before being used. 
The galvanising shop contains several baths of molten “spelter” 
metal especially arranged and equipped for the treatment of 
wire, and it may be mentioned that particular care has to be 
exercised with steel wire, otherwise crystallisation may ensue, 
and thus the wire be rendered exceedingly hard and brittle. 
The process is very simple, ¢g., the wire to be treated is 
unwound off reels and drawn through the alkaline or acid liquor 
—the former in the case of steel wire—and thence through the 
galvanising bath of molten metal, and upon emerging from the 
latter it is passed through a bed of sand, to remove any super- 
fluous amount of metal, and finally rewound upon suitable reels 
or bobbins. The galvanised wire is afterwards subjected to 
mechanical tests, in order to determine the strength and 
flexibility. 

Here it may be desirable to give a few particulars concerning 
the construction of different kinds of ropes as described by 
conventional names in the trade. For example, a “laid rope” 
consists of a heart composed of a strand of either hemp or wire 
around which are twisted six strands containing a similar heart 
covered with six wires. A “formed rope” comprises six strands 
laid round a heart as just explained, but each strand contains a 
larger number of component wires, ¢g., round the six wires 
a we mentioned, a further outside layer 
of twelve would be laid, thus making 
eighteen wires in all, independent of the 
core. Thirdly, a “‘ cable laid rope,” consists 
of six laid ropes closed together to form 
one cable—as in ordinary hemp roping— 
and is sometimes used for obtaining certain 
large sizes or diameters, although Messrs. 
Bullivant consider the construction far 
from desirable whenever it can be avoided. 
By way of further practical exemplifica- 
tion, it may be cited that a laid rope 
of 2in. to 3in. circumference as applic- 
able to railway haulage purposes, &c., 
would be composed of six strands each of seven wires of 
sixteen or twelve S.W. gauge respectively. A mine winding 
rope, say 4in. in circumference, could be constructed as a laid or 
formed rope ; thus of six strands of seven wires of eight gauge 
or of six strands each of nineteen wires, including core, of fourteen 
S.W. gauge respectively. A 6in. circumference flexible rope 
would be preferably made of six strands of thirty wires all of 
thirteen S.W. gauge, ic, each strand would have a hempen 
centre covered with layers of twelve and then eighteen 
wires. A hawser, say 12in. in circumference, would usually be 
made at these works of six strands containing sixty-one wires 
each, i ¢., each strand would be composed of consecutive layers 
of seven, twelve, eighteen, and twenty-four wires. 

The flexibility of wire ropes is principally dependent upon the 
multiplication of their component wires and the manner in 
which they are laid, and at the works at issue ropes containing 
from twelve to four hund wires are constantly being 
manufactured. It is comparatively easy to make a rope 
containing only a few wires, but considerable skill and expe- 
rience is required as the number increases, in order to arrange 
the wires and their lays, so that each component wire shall bear 
its due and proportionate amount of working strain. As an 
example of a cable laid rope, we may take one, say, 5in. in 
circumference, composed of 252 wires of 17 S.W. gauge, weigh- 
ing 9°41b. per yard, and presenting a breaking strength of about 
thirty-six tons, when mild steel wires of sixty-ton quality is 
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used. The cores or hearts of wire ropes may be composed of 
either compact hemp or wire; the former material, however, 
produces a more flexible rope. Iron and mild steel wires are 
generally used for the centres of ropes required to withstand 
higher tensile strains, these metals being selected on account of 
their softness and ductility. Italian hemp is stronger than 
Russian, whilst ciled or tarred hemps are weaker than those 
untreated ; however, it is usual to steep the hemp in hot lin- 
seed or other vegetable oil, the presence of any acid being 
highly detrimental to the life of a wire rope. We may now 
describe some modern types of wire strand forming and rope 
closing machinery, and with such object we now direct atten- 
tion to the accompanying illustrations shown at Figs. 2 and 3, 


‘a 
Fig. 3—LARGE ROPE 


and which represent some of the latest designs and largest 
machines recently added to Messrs, Bullivant and Co.’s im- 
portant works. 

Fig. 2 represents a side elevation of a twenty-four bobbin wire 
strand-making machine of the most modern type, and it will be 
readily understood that a number of such machines are employed 
in the works, the number of bobbins in the same varying 
according to the classes of strands to be manufactured. A six- 
bobbin stranding machine is one largely used in most works. 


Reverting to the illustration, the selected wires of requisite | 


gauge are contained or coiled upon the bobbins shown mounted 
in the “ flyers,” carried by the circular frame which is fixed to a 
horizontal shaft mounted in bearings, so as to be free to revolve 
through the intervention of appropriate i The outer 
ends of the wires are passed through apertures provided in the 








actuated by a spur-wheel fixed on the revolving portion of the 
machine, and which are proportioned and varied to drive the said 
drum at a determined peripheral speed, in order to obtain 
a required length of lay in the strand; or, in other words, as 
the revolving portion of the machine makes one complete 
revolution the draw-off drum receives an angular movement 
dependent upon the proportion of lay desired, the lays 
being varied by the employment of “change wheels.” The 
finished strands are wound upon reels or bobbins, which are 
afterwards placed in the flyers of the closing or rope-making 
machines, such as represented at Fig. 3, before referred to, and 
which only differs from the stranding machine explained inas- 
much that the bobbins are usually confined to six in number, 





CLOSING MACHINE. 


and that they are loaded with strands in lieu of wires. Closing 
machines are, however, run at lower speeds, ¢.g., from 30 to 50 


| revolutions per mi‘ ute, whilst those fur stranding are run up 


to from 75 to 150 revolutions, and some of the Archibald Smith 
type of machines even up to 300 revolutions per minute. 
Messrs. Bullivant possess several of the last-mentioned descrip- 
*?-» of stranding machines, besides those above described. 
Keats wno are interested in the matter may, however, find a 
description and illustration of this machine in Spon’s 
“Dictionary of Engineering,” whilst those desirous of seeking 
more exhaustive particulars concerning early ropemaking and 
machinery should consult C. P. Shelley's paper on the subject, 
read before the Institute of Mechanical Engineers in 1862. 
When it is required to form strands in long continuous 
lengths, the wires are generally separately united by brazing or 
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Fig. 2-LARGE WiRE STRAND MAKING MACHINE 


annular rotary framing and nozzle plate running in the head- 
stock bearing, and thence are carried through the fixed closing 
block or die—shown held closed by means of the weighted lever 
—to the draw-off drums or gearing. The hempen or wire core 
is drawn in centrally from the back of the machine through the 
horizontal shaft, which is suitably bored for the purpose, and as 
the machine revolves and draws in the core the wires are twisted 
or laid spirally around the same. The tandem grouping or 
arrangement of the bobbins is worthy of notice, and conse- 
quently the easy or obtuse angle at which the wires are con- 
centrated at the nozzle plate and drawn through the closing die, 
and whereby the strands are twisted up carefully without bend- 
ing or straining the component wires, whilst any undue slack 
arising from any unequal running of the bobbins is ingeniously 
pushed back from the aforesaid die. The bobbins mounted in 
the fiyers, or fork-shaped frames, are controlled by an excentric 
motion at the back of the machine—as shown in the closing 
machine, Fig. 3—so that whilst the circular carrying frame 
revolves they are always maintained in a vertical attitude, in 
order to prevent any individual twisting of the wires. Each 
bobbin is mounted on an independent transverse axis and pro- 
vided with a tension band and adjusting screw, so that they may 
be set to pay the wire out uniformly. The draw-off drum at 
the opposite end of the machine is driven by a train of gearing, 





tucking, but later on in this series we shall have occasion to 
refer to a recent construction of compound machine whereby a 
rope can be made of any length in one continuous piece. It 
should also be borne in mind that in manufacturing wire ropes 
of the ordinary construction the wires forming the strands are 
laid or twisted to the left hand, whilst the strands forming the 
rope are closed to the right hand or opposite direction. 

The large rope-closing machine of Messrs. Bullivant’s, 
illustrated at Fig. 3, is capable of closing thirty tons of strand 
in one length, and of ucing a rope up to 21in. in circum- 
ference, which would have a breaking strain of about 1200 
tons, whereas about twelve years ago the largest wire ropes 
made did not exceed 7in. in circumference. The smallest sized 
rope now in general demand is about fin. in circumference, but 
smaller ones are made for special purposes. 

Upon reference to the plan—Fig. 1—it will be seen that con- 
siderable space is devoted at Messrs. Bullivant’s works to the 
manufacture of ordinary wire netting, besides that of torpedo 
nets, which have now been successfully applied to the principal 
vessels of the British and European navies. These nets measure 
15ft. by 20ft., and are composed of a combination of steel wire 
grummets secured by small welded rings so as to withstand an 
impact of from six to eight tons. Wire-testing machines of the 
usual modern type are provided on the premires, supplemented 








by an hydraulic rope-testing machine of efficient design, as 
represented in side elevation at Fig. 4. This hydraulic direct. 
acting machine consists in an arrangement of compound levers 
which work in combination with an hydraulic ram, The hori. 
zontal lever, to the right-hand of the apparatus, is mounted on 
a suitable pillar fulcrum, the short end being provided with an 
adjustable counterweight, whilst the long arm thereof is 
arranged to receive weights of from 1 ewt. to 100 tons. A scale 
of 1 cwt. to 5 tons is further indicated upon the main arm of the 
lever, along which a travelling weight may be caused to traverse. 
The terminal shackle of this portion of the hine is ted 
with the lever by means of links, a bell crank, and vertical rod 
The ram of the hydraulic apparatus at the opposite end is fitted 
with a cross-head to which links are attached in communication 
with the second holding shackle. It will now be understood 
that when it is desired to ascertain the strength of any rope, a 
convenient length thereof is fastened between the two shackles 
and hydraulic pressure a. 
(To be continued.) 











HETT’S NEW PATENT TURBINE GOVERNOR, 





WATERWHEEL and turbine governors have been made a subject 
of considerable study by wmillwrights, and many different 
arrangements have been evolved. Claw or anti-friction clutches 
are sometimes employed, but ratchet wheels and palls are more 
generally used for driving the gateor shuttle. The driving gear 
is set in motion and stopped as required by almost any form of 
ball governor. In Hett’s patent governor the initiative is given 
by a governor of the Porter type, fitted with heavier balls than 
usual. This reduces the speed, and prevents hunting. The 
governor slides a crossed belt on two tapered cones, 
Thus, when the governor is in mid position the belt is on the 
centre of the cones, and the upper one is driven at the same 
speed, but in the opposite direction to the lower one. When 
the governor slide is at the bottom the upper cone is driven 
slower than the lower one, but faster when the governor 
slide is at the top of its stroke. To render this variable 
motion available for actuating the gate, a jack-in-the-box arrange- 
ment, similar to the differential motion of traction engines, is 
employed. The lower cone shaft drives the governor spindles by 
means of mitre wheels. By means of a similar pair of mitre wheels 
the upper cone shaft drives a sleeve loose on the governor spindle 
carrying the upper jack-in-the-box wheel at its lower extremity. 
The lower pinion of the jack-in-the-box being attached to the 
governor spindle, revolves with it. As the gearing is the same, it 
naturally follows that when the governor is running at its nominal 





HETT’S TURBINE GOVERNOR. 


speed with the slide half-way up, the upper and lower jack pinions 
will run at the same speed but in opposite directions, and the 
jack-in-the-box will remain stationary. The t any chang 

in the speed occurs, the upper cone and consequently the upper 
jack pinion, will be more or less accelerated or retarded, according 
to the direction and extent of the movement of the governor slide. 
The lower jack pinion revolves at the same speed as the governor, 
hence the jack-in-the-box will revolve in one direction or the 
other, depending on the direction in which the crossed belt is 
moved by the governor ; the guard in this, which is made in 
the form of a cup, carries a pinion beneath it. This pinion 
gears into a wheel loose on the hand-wheel spindle of the starting 





gear. 

To connect the motion of the toothed wheel to the hand- 
wheel spindle a spring clutch is employed, which can be 
instantly put in or out of gear by giving a quarter turn to the 
disc shown immediately above the wheel. The clutches are 
thrown out when stopping by hand, and will slip if the running 
speed is not reached when the gate is full open. One great 
advantage of this arrangement is that the speed of regulation 
increases in proportion to the amount of irregularity to be cor- 
rected. We understand that the friction governor is being 
introduced in the textile trades with marked success. 








NAVAL ENGINEER APPOINTMENTS.—John R. J. Pedrick, engineer, 
to the Pigeon, to date March 12th; and Henry P. Sparks, assistant- 
engineer, to the Himalaya, to date March 7th. 

RoyaL AGRICULTURAL SocieTy oF ENGLAND.—The following 
regulation has been adopted by the — Agricultural Society with 
reference to the exhibition in their showyard in Windsor Great 
Park next June, of engines in which petroleum or other inflam- 
mable substance is as fuel, or as working agent :—‘‘ Engines 
using petroleum or other inflammable substance as fuel or as work- 
ing agent can only be exhibited in the space set apart for such 
engines, A special fire-proof store will be provided for the petro- 
leum, as close as practicable to the exhibitor’s stand, All petroleum 
must be stored in closed metal vessels, which shall not contain more 
than three gallons each ; and no exhibitor shall be allowed to have 
more than one gallon of petroleum—stored in a closed metal vessel 
—on his stand at any one time. While the Society reserve to 
themselves the right of excluding any pa or spirit they may 
deem unsafe, they in no way relieve the exhibitors from responsi- 
bility in the event of accident or fire. The exhibitors must con- 
form to the regulations of the local authorities in all that relates to 
the transport of petroleum and the precautions to be adopted 

i fire.” We may remind intending exhibitors in the imple- 
ment department that the latest date for sending in applications for 
space is Monday, the Ist April next. 
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PATENT BOX NAILING MACHINERY. 


MR. R. HODGES, LONDON, ENGINEER 
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HODGES AND BRIDGMAN’S PATENT BOX- 
NAILING MACHINE. 


Tus machine, as illustrated, is constructed to perform a great 
variety of box-nailing and batten clinching, and is claimed by 
the patentees to have a wider range of operations than any box- 
nailing machine hitherto invented, being able to nail up boxes 
from 2in, square to 2ft. by 2ft., by any length, and drive wid 
class of nail from }in. brads to 2in. clout nails, together wit 
rapidity of adjustment when altering it from one size or class 
of some § to another, which ought to commend itself to box and 
packing-case makers. 

The machine, as will be seen by reference to the section, 
drives the nails horizontally, which allows the joint of the boards 
forming the box to be in full view of the operator, who stands 
in front of the machine-table; a second assistant at the back of 
the machine supplies the nail-feeder with nails. 

The framing and work platform A forms one casting, and is 
very rigid. Passing through and supported by the framing at 
b is a shaft ing two excentrics, which can be rotated by 
the handle c, pon these excentrics rest the saddle e, which 
is held in position and guided by its channel base fitting the 
shaft between the excentrics, Resting upon this saddle area 
series of nail-boxes f, which can be shifted sideways to alter the 
pitch of nails and locked in position by the eccentric locking- 
shaft g, The saddle is held vertical or inclined forward or 


FLY WHEEL 





backward, according to the size of nail-head to be driven, by the 
eccentric pin h, which is allowed to rise or fall in the slot formed 
in the machine framing at 7. Projecting backwards from the 
saddle are two guides e!, in which slide the cross-heads of the 
driver bar k, which receives its motion from two excentrics /, 
mounted upon a sleeve supported by the main driving shaft m, 
which revolves continuously. Formed with the excentrics and 
a sleeve is a clutch-box n, through which passes a small shaft 0, 
formed with a wyper or crank at one end. To this shaft is 
keyed the pawl p, against which presses the spring pin. The 
pawl is held clear of the notches in the main shaft, and the 
excentrics, &c., are retained in the position shown, after each 
stroke of the machine, by a horizontal sliding pin sunk into the 
machine framing, and is operated by the vertical shaft S, which 
is connected to the treadle in front of the machine. 

Across the rear of the machine is a bridge and pillar casting, 
which supports the nail feeder ¢, which consists of a round 
horizontal table rotated by a vertical spindle passing through 
the supporting pillar, and driven by wheel and worm gearing 
from the excentric sleeve n. Through the feed table are fixed 
radial rows of short tubes u, the lower ends of which are closed 
by hinged shutters w, formed with quadrant balance weights 
at their outer ends, which are supported and travel on the ring 
track «, which has a notch formed in it opposite the conducting 
tubes y, which, during the rotation of the feed table, allows the 





weights to swing down together with the shutters, and thus 
open each row of tubes in the feeder, and allow the nails to drop 
into the conducting tubes leading to the nail boxes F, where 
they are retained, the fronts of the nail boxes being closed by 
the drop shutters F!. The bottoms of the nail boxes are 
V-shaped, in which the nails lie ready to be driven by the 
drivers K}. 

The cycle of operations in working the machine are as 
follows:—The nail boxes, &c., having been adjusted to suit 
the work as to elevation and pitch, &c., the resisting bar 
A! and back guide A? tightened up—the attendant meantime 
filling the nail feeder with nails—the pieces of wood to 
form the box are placed in position as shown, the operator 
presses the treadle with his foot, thereby sliding the horizontal 
pin clear of the excentrics and pawl shaft wyper simultaneously. 
The pawl actuated by the spring pin engages one of the notches 
in the main shaft by which the excentrics are carried round, 
during which operation the nail drivers are pushed forward, the 
points of which lift the drop shutters in the nail boxes, and 
drives the row of nails into the wood. The return stroke turns 
the feeder and brings the next row of nails therein over the 
conducting tubes, where the quadrant weights and shutters 
release the nails, which pass down the conducting tubes into the 
nail boxes, ready to be driven by the next stroke of the machine. 
When the machine is used for clinching on battens a double 
series of nail boxes and drivers are used to place the nails 
zig-zag, and are clinched against a deep steel-faced bar. 

One of the advantages claimed for this machine is the 
rapidity with which it can be adjusted to different classes of 
work ; for instance, from nailing boxes 2in. square with 4in. 
brads, the machine can be al to drive 2in. nails into boxes 
18in. square in less than a minute. This is a very great advan- 
tage d, we believe, by no other machine. We have had 
an opportunity of examining the working of the machine, which 


"| leaves nothing to be desired. 








THE RICHARDSON HIGH-SPEED ENGINE. 

THIS engine, as illustrated, has been specially designed for 
dynamo driving direct, or by belt or ropes ; it is also adapted 
for driving centrifugal pumps, fans for forced draught, and for 
any purpose where great power and high speed is required in a 
small space. It has been constructed with great care, to run at 
high speeds with safety and economy, and without excessive 
wear. The crank is made of mild steel, carefully balanced ; the 
cylinder and upright are cast in one piece. The cylinder is 
steam jacketted, and is fitted with a liner, which with the valve 
face can be at any time renewed. The piston rings and valve 
are of phosphor bronze. All bearings are extra long, and 
are made of phosphor bronze or best gun-metal; the 
crank-shaft bearings are fitted in square with wrought iron 
caps; the glands are specially constructed for lightening 
whilst running without the risk of jamming on the 
rods; the governor is of the high-speed class, and is very 
sensitive, and can be adjusted whilst running. All forged 
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parts, bolts, studs, and nuts, are made of mild steel; all parts 
are made to template, and are interchangeable. The lubricating 
arrangement is adapted for long and continuous running. For 
steamship lighting the engine is specially adapted. In mills 
and other manufactories where the electric light is used the 
most practical way of driving dynamos is held by many persons 
to be direct, by small high-speed engines, as the lights can be 
started before work commences, and can also be kept going at 
night until all hands are off the premises. In case of repairs 
the lights can be kept running all night. This engine takes up 
little room, as the engine is fixed on the same bed-plate as the 
dynamo. These engines will, it is claimed, supply a long-felt 
want for a good, economical, and practical high-speed engine at 
a moderate price. ese engines are made inverted and hori- 
zontal, double and compound, in sizes from 4% to 60 indicated 
horse-power, and are fitted with automatic expansion arrange- 
ment, if required, by the maker, Mr. A. W. Richardson, engineer, 
Stratford-road, Manchester. 








STEAM BOILERS AND PaRLIAMENT.—Sir William Houldsworth’s 
Bill for the regulation of steam boiler insurance, which, how 
ever, has not yet been printed, proposes that no such insurance 
shall be effected unless the company granting it shall have given a 
certificate of freedom from danger, renewable every year. The 
Bill, which stands for second reading on the 22nd of May, would 
affect about 50 per cent. of the boiler-power of this country. 
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RAILWAY MATTERS. 


Ir appears that the Prussian State railway authorities 
ntend to open 648 miles of new railway in 1889. 


Ir is stated that all fast trains in Bavaria are now 
* equipped with the Westinghouse brake. The Heberlein brake will 
be used on mail trains. 


Messrs. Davip Rowe.u anp Co., Poet’s-corner, West- 
minster, intimate that they are moving into new offices at No. 5, 
Victoria-street, Westminster. 


Tue Athens correspondent of the 7imes in a telegram 
dated the 17th inst. says, ‘‘The Larissa Railway concessions have 
been withdrawn, and the Government wil! undertake the construc- 
tion of the line with its own resources. M. Tricoupis will shortly 
call for tenders for the first sections, the Treasury having funds for 
the first year’s work.” 


Tue total length of railway belonging to the German 
Railway Union, January Ist, 1889, was 44,133 miles, having in- 
creased 1242 miles during the vious year. Of these railways, 
24,723 miles were German, 15,420 Austro-Hungarian, 1652 Dutch, 
1434 Roumanian, 434 Belgian, 307 Russian (Poland), 100 Luxem- 
bourg, and 63 Bosnian. 


Tue British Consul-General at Christiania sends particu- 
lars of tenders invited for about 3100 tons of steel rails with corre- 
sponding fish-plates of mild steel for the State railways of Norway, 
such tenders to be received up to and including April lst. Further 
particulars and specifications may be seen on personal application 
at the Commercial Department of the Foreign-office, London. 


THE Manchester, Sheffield,and Lincolnshireand Midland 
Railway Companies have taken a step which has given t grati- 
fication to their draymen and others engaged in the collection and 
reception of goods. On and after Monday next, March 25th, 
eal will not be collected from the public after 6.30 p.m., or 
after 2.0 p.m. on Saturdays. The gates of the respective goods 
stations are to be closed punctually at 7 p.m., and on Saturdays at 
2.30 p.m. 

Contrary to general expectation, says Indian Engineer- 
tng, Sir Guilford Molesworth’s appointment as consulting engineer 
to the Government of India is not to be abolished when he vacates 
it. A difficulty in filling it has, however, arisen by the discovery 


NOTES AND MEMORANDA. 


WE recently published from German sources the an- 
t that Profi Gerhard Kruss, of Munich, had ded 
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in decomposing nickel and cobalt. It is, however, now stated 
that what Professor Kruss has really done is to obtain from both 
nickel and cobalt a new element which was contained in them as 
an impurity, 


At the recent meeting of the New England Association 
of Gas Engineers, Mr. J. L. Hallett gave the practical results of 
his company’s use of Lima oil for the past year as an enricher, and 
showed a gain of 55c. per ton of coal carbonised, as compared with 
the use of cannel coal. 


Fixes can, it is said, be recut hy caning them in acidu- 
lated water between two plates of carbon and closing the circuit 
so as to form a real voltaic cell. The hydrogen liberated clings to 
the points of the teeth of the file, protecting them from further 
— a Ses action ay os eed poner page of 
of the file. is process speedily brings the teeth of an o 
file to the original shape and p Rove and does not merely 
sharpen them, but practically recuts the file, without necessitating 
either softening or re-tempering the metal. An American paper 
says this. We have not tried it. 


TueE distribution of the paper mills of the United 
Kingdom, and of the rest of the wer is indicated in the subjoined 


figures :— 
Mills. Machines. Mills. Machines. 

England .. 280 .. 430 § te eee 
Scotland .. 68 .. 98 Ss ao 40 
Ireland oo WD Se 13 , Sweden .. .. 48 .. 26 

a Canada .. .. 86 .. 44 
United States 884 .. 1,106 Switzerland .. 35 .. 67 
Germany .. 809 .. 891 Belgium.. .. 30 .. 41 
France .. 420 .. 525 Denmark =) ee 10 
er oc aa eee oe: ee Othercountries 72 .. 64 
Austria... .. 220 .. 273 ee od 
Russia... .. 133 .. 137 | Total .. S874 .. 4574 


Ir is stated that the lead lining of tanks in which 
petroleum is stored soon becomes corroded, and a brownish powder 
forms, consisting of lead, hydroxide, carbonate, and a little 
valerate, and some organic matter. When lead is heated in a 
sealed tube with petroleum free from acid, no gas is evolved, and 
lead oxide alone is formed ; if a little valeric acid is added to the 

y and oxygen is excluded from the tube, then lead 





that the appointment, when originally made by the Secretary of 
State, was personal to Sir Guilford only. When this hitch has 
been overcome, it is probable that Mr. O'Callaghan, C.S.1., C.LE, 
of frontier railway fame, will succeed him. 


Tue scheme for constructing a new canal from Birming- 
ham through the Potteries to Winsford to join the river Weaver, and 
so connect Birmingham with Liverpool by boats of 300 tons burthen, 
is to be shortly laid before the district at meetings to be addressed 
by members of the Birmingham committee who have the matter in 
hand. The strong feeling at present existing as to the necessity 
for cheaper transit of heavy goods, which has been deepened by 
the Railway and Canal Traffic Bill legalising terminable charges, 
is an important element in favour of the probable success of the 
project. 


THE boring of the long tunnel on the Rhondda and 
Swansea Bay Railway, between Treherbert and Abergwynfi, in 
Glamorganshire, which is to connect the Rhondda Valley coalfield 
with S , was pleted by the contractors, Messrs.. William 
Jones and Co., on Monday last. This tunnel is 3400 yards in 
length—being, we understand, the seventh longest in England— 
and although from the great height of the mountains no inter- 
mediate shafts could be sunk, when the advanced headings met 
the lines were so perfect that no divergence could be detected, and 
the levels agreed to within half aninch. Mr. Yockney, the engi- 
neer, is to be congratulated on this result. 











THe London Chamber of Commerce is calling special 
attention to the importance of carefully examining and reporting 
upon the new rates of (1) charges, (2) classification, and (3) ter- 
minals, as proposed by the railway companies under the Railway 
and Canal Traffic Act, 1888. Copies of these schedules and charges 
can be obtained, either at the head offices of each railway com- 
pany, or from any station master on the line, at the price of ls. 
each. Objections must be lodged with the Board of Trade and the 
railway companies not later than the 9th proximo, and there is 
therefore no time to be lost. Objections may be passed through 
the Chamber of Commerce. Copies of the new schedules and 
rates can be seen at the Chamber's offices as well as the Board of 
Trade rules under which objections must be formulated. Formson 
which objections should be made out may also be obtained there. 


Li Hone Cuane, the Viceroy of China, is said to have 
talked thus to an American correspondent: ‘‘ Before half a century 
has passed China will be covered with railways as with a net. Its 
immense mineral resources will be developed. It will have rolling 
mills and furnaces in many parts of the country, and it is not im- 
possible that it may do the manufacturing for the world. It seems 
to me that the most serious question which menaces the working 
people of your country and Europe lies here. The Chinese have 
shown themselves to be as skilful and as intelligent as any people 
in the world. They will work hard and they can live cheaper than 
your people, and when our country is open to railways and it has 
turned its attention to supplying the markets’ of the world, I 
believe it can supply them better and cheaper than you can. This 
is a question which you will have to face.” The same spirit that 
passed the Chinese Exclusion law, says the Pittsburgh Commercial 
Gazette, will pass laws excluding Chinese goods. There will be no 
scaling down of wages and modes of living to compete with Chinese 
goods, any more than there was to compete with Chinese them- 
selves. Protection, the old stand-by of the American people, will 
be relied upon. The question of competition with the millions of 
cheap workmen is of more serious importance to free-trade land 
than it is to us. What will she do when China has reached the 
manufacturing development spoken of by her Viceroy? Unless she 
has recourse to the protective system she has long tried, and now 
tries to break down, her workmen will be reduced to the level of 
the Chinese labour that it must compete with. 


Iv a report to the Board of Trade on the accident that 
occurred on the 8th of December at Barton station, Hereford, on 
the Great Western Railway, when the Broomy Hill bridge, which 
carries the public road from Breinton to Hereford, and crosses the 
railway at the south end of the station yard, was struck and partly 
knocked down by a large cast iron cog-wheel, which was loaded in 
one of the wagons of a goods train that was passing under the 
bridge, Colonel Rich says the cog-wheel, which was 12ft. 2hin. in 
diameter and weighed 9 tons, was dispatched from Bowling station, 
on the Great Northern Railway, at 6 p.m. on the 6th of December. 
It was sent vi4 Uttoxeter and Market Drayton on the North Staf- 
fordshire Railway, and thence over the Great Western Railway to 
Hereford, It appears that the Railway Clearing House issue special 
printed instructions to all railway companies that are members of 
the Clearing House, and that amongst these instructions the mini- 
mum dimensions of the works on the lines of the several companies 
are given thus: The minimum height on the Great Northern Rail- 
way is 13ft. 9in., the minimum height on the North Staffordshire 
Railway is 13ft. 5in., and on the narrow gauge of the Great 
Western Railway it is 13ft. 2in. The station master at Bowling 
was provided with the Clearing House instructions which give these 
dimensions, but the fitter who loaded the boilers and cog-wheel was 
not ; and, considering how little attention these men appear to have 
given to the matter, it is not surprising that the Great Western 
bridge was knocked down, but it is difficult to understand how the 
boilers got safely to Port Talbot last spring. 





hydroxide and carbonate form; heated in a similar manner with 
valeric acid in the presence of oxygen, the lead forms hydroxide 
and carbonate and oxygen is absorbed. The author therefore 
thinks that the formation of lead carbonate in the petroleum tanks 
is due to the action of an oxidising agent, and a small quantity of 
valeric acid present in the petroleum. 


Scraps of tinned iron have long been a waste product, 
whose applicaticn, for any purpose worthy of the intrinsic value of 
the metals contained in them, has been an unsolved problem. It 
is true that scraps of this kind have been cast, but the hardness 
and granular structure render the metal fit only for use as weights. 
Also, to a ~ extent, the tin has been removed by electrolytic 
processes. “But,” the American Manufacturer says, ‘‘there has 
not been any definite use of this product as a material manufacture 
until its recent use for nails. raps of tin are cut by dies into 
rectangular bits, with a length of about three times their width. 
These scraps are then fed from an automatic hopper between dies, 
when they are squeezed first to square form, like a nail, and then 
headed. Nails of this kind are well fitted for many purposes, being 
free from tendency to rust, also light, very rigid, and capable of 
being driven into the hardest wood without buckling.” 


Ina on on “Chemical Action between Substances 
in the Solid State,” Herr W. Spring—Zeit. physikal. Chem., 2, 
536-538—says it is found that reacti ditioned by temperature 
and pressure take place between various substances in the solid 
state, and it appears that the icles of solid matter peat 
power of diffusion similar to that of gases and liquids, although of 
course in much smaller degree. Thus, if dry barium sulphate and 
sodium carbonate are mixed and compressed, a reaction sets in, 
which gradually spreads throughout the whole mass, and can be 
greatly accelerated by heat. Finely-divided copper mixed with 
a mercuric chloride was left to itself in a led tube, being 
only 





shaken from time to time in order to produce fresh contact. 
In four years’ time the reaction was complete, and had resulted in 
the formation of cuprous and mercurous chlorides. In the same 
way dry potassium nitrate acts on dry sodium acetate, when the 
two are mixed in the form of powder, potassium acetate being 
formed. The author proposes to further investigate these changes, 


THE appearance and effects of the remarkable “ bore” 
which often occurs in Hangchow Bay have lately been described by 
Captain Moore, of H.M.S. Rambler, in a paper read before the 
China Branch of the Royal Asiatic Society. This bore is the 
result of the struggle between the advancing tide in the great 
estuary and the current of the river. Captain Moore and his 
officers on several occasions observed the pi of the wave, and 
their investigations are thus summarised :—The rate at which the 
bore travels varies from ten to about thirteen miles per hour. 
The height of the bore rarely exceeds 12ft. to 14ft., and broken 
water, in which no small boat could live, follows it for some dis- 
tance. With the passing of the wave the tide rises many feet ina 
few seconds; in one instance, observed by Captain Moore, it rose 
from 9ft. 4in. below to 4ft. 7in. above mean level. The rush of the 
bore was so strong that the force of the waves breaking against 
the broadside of the Rambler sent the water into the mizzen 
chains and the spray on to the poop. The junks in that region are 
protected by platforms, with narrow steps cut in the sides. To the 
north of the estuary is a great sea-wall, built to protect 
the surrounding country from being flooded by these great tidal 
waves. It is thirty-five miles long, and is strengthened, where the 
bore strikes most strongly, by an elliptical stone buttress, 253ft. 
long by 63ft. wide. Behind this the junks are drawn up for shelter. 


In their meee to the water companies on the water 
supplied to London during February, Mr. William Crookes, F.R.S., 
Dr. William Odling, and Dr. C. Meymott Tidy say:—‘ It may be 
well to re-state that our estimate of the degree of freedom of the 
water from o1 ic matter is based mainly on the concordance of two 
sets of determinations—namely, a daily determination, by means of 
permanganate of potash, of the weight of oxygen expended in the 
oxidation of organic — in a daily collected sample of 
each company’s supply ; and in a weekly determination, by the 
combustion process, of the weight of A eages carbon present in a 
weekly sample of each company’s supply, collected on some one 
day during the week. In this way, the mean weights of oxygen 
expended in the oxidation of the organic matter present, per 
on, in the Thames-derived water in the months of January and 
ebruary, were found to be “062 and “056 grain respectively; while 
the mean amounts of erganic carbon present in 100,000 parts of the 
water were found to be *170 and ‘161 part respectively. The 
maximum amount found in A of the samples examined in 


ag s, Paisley, have received an order to build 
steamer for a firm in the North of Scotland. She is to be fitter 
the builders with their new type of quadruple expansion engines, 


Tur Patent Waterproof Paper Company, of Wil 
Junction, desire to state that their basinos Tae & +g a 
ec’ e suspension of their London agents, Messrs, i 
and Hodge, of 34, Cannon-street. oom, Spalding 


A REvtTEr’s talegnems states that the Société pour la 
Construction et 1’Exploitation des Chemins de Fer of Paris claims 
from the Corinth Canal Company over 1,000,000f. Its representa- 
tive here has already taken gap of material of the value of 
700,000f., and the canal works will be stopped entirely on April 1, 


On the 6th and 14th inst., Mr. Walter Robert Kinipple 
M. Inst. C.E., delivered to the officers of the Royal Engineers at 
the School of Military Engineering, Chatham, lectures on "Sub. 
aqueous Foundations,” illustrated by examples of dock, harbour and 
breakwater work executed by him upon the monolithic system from 
foundation to cope, with especial reference to concrete in situ and 
grouted work, 


THE President of the United States returned to the 
Senate, February 20th, with his approval, the Bill to incorporate 
the Maritime Canal Company of Nicaragua. Commander bley 
D. Evans, the Naval Secretary of the Lighthouse Board, has been 
granted a year's leave of absence, and will go to Nicaragua as 
superintendent of construction for the Maritime Canal Company 
— proposes to begin active work on the canal as soon as 
possible. 


Tue Newport-Pagnall authorities are having a tube 
well driven down into the lower greensand formation, in search of 
a supply of water for the town of Fenny Stratford. The site 
selected by Mr. John Eunson, of Northampton, under whose direc. 
tions the work is being carried out, is near Little Brickhill, about 
three miles from the town. The contract has been entrusted to 
Messrs, Le Grand and Suteliff, hydraulic engineers, of London, and 
the first 100ft. has been bored in fourteen days. 


THE success of the nitrate companies has caused a good 
deal of attention to be directed to the phosphate deposits of 
Canada. These minerals are never likely to be rivals, as one is the 
complement of the other, and both are equally valuable for agri- 
cultural pu The Canadian mines, which are chiefly situated 
in the Ottowa district, although there are some near Kingston, on 
Lake Ontario, have only been partially worked up to the present, 
in consequence of the want of cgital, machinery, and tr t 
facilities for their development. = 


Tue British Minister at Lisbon has sent home copies 
of an announcement by the rye my f of that city, published in 
the official gazette, inviting tenders for the construction of a 
viaduct to unite two of the hills on which it is built, and consisting 
of a bridge 1510 metres in length and 17 metres in width, 
No tenders will be received unless preceded by a deposit of 
20,000 $ 000 reis—£4444. The competition will close on the 31st of 
August. A copy of the Gazette notice can be seen at the Commer- 
cial De: ent of the Foreign-office, and all particulars may be 
obtained on application at the Municipality of Lisbon, 


Ir is stated, on the authority of the Hon. St. John Brod- 
rick, M.P., financial secretary to the War-office, thatthe Government 
intend to give to private firms orders for a million’s worth of 
military stores. In regard to guns they had already ordered to the 
value of £387,000 from Armstrong, Elswick ; £258,000 from Whit- 
worth, Manchester; and £114, from Vickers, Sons and Co., 
Sheffield. Messrs. Vickers, River Don Works, have just commenced 
the manufacture of completed ordnance, and this probably accounts 
for the comparative smallness of the order ineodl locally, A con- 
siderable quantity of work in gun forgings has been executed here, 
and the chief works are very busy on this class of military material, 





Tue labour market is again becoming unsettled. An im- 
portant conference of miners’ delegates from all parts of the country 
will commence in Birmingham next Tuesday, when the principal 
business will be ‘‘ to consider the advisability of demanding onether 
advance in wages of 10 per cent.” The late advance in colliers’ 
wages followed, it will be remembered, upon a national conference 
held in October at Manchester. The men’s leaders state that 
‘*now that the price of coal has been advanced it is desired to 
ascertain the feeling of the different districts as to an agitation for 
higher wages. Some communications have been made in different 
districts by circular, and it is found that there is a general dis- 
position to seek the advance.” Such a second agitation as the 
men now propose would be extremely ill-advised, since it would 
be certain to again seriously — trade, and it is to be hoped that 
wiser counsels will prevail. In Staffordshire the colliers’ wages 
question is to be reconsidered, by the joint board of masters and 
men, early next month. 


In the House of Commons on Tuesday, Mr. G. W. 
Balfour asked the Financial Secretary to the War-office whether it 
was the case that a oo gun, differing in no material respect 
from the original design of the inventor, was made at the ‘Abouchoff 
Works, in Russia ; that that gun fired 1000 rounds of batteri 
charges; that it was then taken to pieces, the wire being unwoun 
and re-wound on a new A tube replaced in the original jacket, and 
was at that moment in the course of firing a second set of 1000 
rounds, of which 500 had already been fired; that the gun was 
made in about half the time of an ordinary built-u n, and cost 
two-thirds of the money; and that the most detailed 4 information 
respecting it was in the ssion of the Director of Artillery; and 
whether, if that be so, he was prepared to cause fresh experiments 
to be made with a view of testing the merits of the Longridge gun. 
Mr. Brodrick : Detailed reports on this gun have been received 
—_ within the last few days, and have been remitted to the 
Ordnance Committee for report. We must await that report before 
coming to any further decision. 


In a letter on Weight, Mass, and Force,” published 
in Nature last week Professor Greenhill says :—‘‘If Mr. Gray, as 
in his teaching he no doubt unconsciously often does, will always 
say ‘force of a pound’ instead of ‘weight of a pound’ when he 
wishes to express the force of attraction of the earth on a pound 
weight, there will be no divergence between his theoretical 
instruction and the language of practical men and of every-day life. 
But to the majority the expression ‘ weight of a pound’ will always 
call up the mental picture of a ‘pound weight,’ so that the idea of 
the mass of a pound and of the force with which it is attracted by 
the earth cannot be dissociated in the use of the word ‘ weight.’ 
Supposing, however, we accept the definition of the ‘weight of a 

yas never meaning anything else than the ‘force with which 
the earth attracts the body,’ how are we to interpret ‘the weight 
of the sun, of the moon, of Jupiter, &c.,’ and what is the ‘ weight 
of the earth? As Mr. Gray declines my previous challenge, will 





February, or ‘173 part in 100, of the water, corresp 
as nearly as may be, to about one-third of a grain of organic 
matter per gallon. In the case of the East London Com- 
pany’s water, the mean weight of oxygen absorbed from the per- 
manganate was found to be 045 grain per gallon; and the mean 
amount of organic carbon was found to be °145 part in 100,000 
” Or we may put it this way: Every ton of water supplied 
y the company contained 0-0032 Ib. or 0°05 oz. of organic in ; 
or in 308 tons of water there would be 1]b. of organic carbon. 
Even this is practically all vegetable carbon, and a man would have 
to drink a gallon of water per day for 190 years before consuming 
1 lb, of the organic carbon. 





he cond d to point out the fallacy in the following argument ? 
‘The weight of the moon being the force with which the moon is 
attracted by the earth, ergo, by the law that action and reaction 
are equal and opposite, the weight of the earth is equal to the 
weight of the moon.’ With our present system of instruction in 
elementary theoretical dynamics we run the risk of ing our 
time on a mechanics which is as unreal as is the medieval Greek 
grammar taught in our schools, a grammar that was never ver- 
nacular even in the palmiest days of Atticliterature. The warni 
note in the introduction to ‘Numerical Examples in Practica 
Mechanics,’ by R. G. Blaine, is well timed and deserves careful 
attention.” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


—Madame Borveau, Rue de la Banque. 
Co., 5, Unter den Linden, 
VIBES A eee. GerRop and Oo., 


LEIPSIO,—A. ETMEYER, 5 
NEW YORK.—Tae Witmer and Roczrs News © Y, 
81, Beekman-street, 


** The Objects and Methods of the Society of Arts’ Motor Trials,” Friday, 
March 29th, at Ee ey ag | Section: ‘* The FN any of the Railways 
and Trade of India,” by Sir Juland Danvers, K.C.5.I.; Sir George Bruce, 
P. Inst, C.E., will preside. 

CuemicaL Socrery,—Thursday, March 2sth, at 8 p.m.: Anniversary 
meeting. Election of office bearers and Council, 
, ROYAL a ge ty ae March 29th, at nine Oot, the evening 

r, 














PUBLISHER'S NOTICE. 


*_* With this week’s number is issued as a Supplement a Two-page 
* Engraving of a Bogie Passenger Engine and Tender, Glasgow 
and South-Western Railway. Every copy as issued by the 
Publisher contains this Supplement, and subscribers are re- 
quested to notify the fact should they not receive it. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address" ENGINEER NEWSPAPER, 


*," All letters intended for insertion in Taz Enorveer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken y ti 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

G. W. D.—The Great Bastern was pushed into the Thames sideways. 

A Supnscriper.— Write to the Secretary of the Institution of Mechanical 
Engineers, 10, Victoria-chambers, Westminster. 





MACHINERY FOR MAKING SAND PAPER. 
(To the Editor of The Engineer.) 


Sir,—UCan any reader kindly tell us of any manufacturers of 
machines for ma sand-paper ’ 8. D. A. 
London, March 14th. 


ASH AND BREEZE WASHING MACHINE. 
(To the Editor of The Engineer.) 
Sir,—Can ~\4 reader tell me the address of Messrs. Edwards and Co., 


whose ash and breeze washing machine was illustrated in your paper of 
July 16th, 1886, page 58? B.C 
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MEETINGS NEXT WEEE. 


Tue InstrTuTion oF Civit Enarveers.—Tuesday, March 26th, at 8 p.m.: 

meeting. Paper to be read, with a view to discussion :—“‘ The 

District Distribution of Steam in the United States,” by Mr. C. E. Emery, 
Ph.D., M. Inst. 0.E. 

Society or Arts.—Monday, March 25th, at 8 p.m.—Cantor lectures: 
“Instruments for the Measurement of Radiant Heat,” by Mr. C. V. Boys, 
A.R.8.M., F.R 8, (Lecture I.), Tuesday, March 26th, at 8 p.m.—Foreign 
and Colonial Section: ‘‘ Borneo,” by Mr. Robert Pritchett; Sir Ruther- 
ford Alcock, K.C.B., will preside. bet company, CR men 27th, at 8 p.m.: 
Ordinary meeting. Adjourned discussion on Professor Kennedy's paper, 





will be given A. Gordon Salamon, A.R.8.M., F.C.8., 
F.LO., on “Yeast” Afternoon lectures at three ’ o'clock :—tuceda : 
M ‘* Before and After Darwin, II. Evolution,” by Mr. George y 
Romanes, F.R.8, Thursday, March 28th, “ Hi and their Decoration 
from the Classical to the Medieval Period,” 7 Professor J, Henry 
Middleton, 80th, “ Ex ca— 
Polarisation; Wave Theory,” by the Right Hon. Lord Rayleigh, F.R 8. 

Junior Encingerine Sociery.—Friday, March 29th, “On Injectors,” 
by Mr. 8. Boulding, Grad. Inst. M.E. 

Sanitary InstiTuTe.—Thursday, March 28th, at the Parkes Museum, 
at five o'clock, a lecture will be delivered by Professor W. H. Corfield, 
M.A., M.D., on “‘ House Sanitation from a Householder's Point of View.” 

Society or Cyc.ists.—Tuesday, March 26th, at 9, Conduit-street, W 
at 8 pm. ‘Bowen's Velocipede,” communica’ by the President. 
“The Fox Cycle,” by Mr. C. H. Rosher, C.E. Notes on the Stanle 
Show :—(1) “‘ Patents,” 1 Mr. J. Glover; (2) ‘‘ Wheels,” by Mr. E 
Edwards ; (8) ‘‘ Saddles,” by Mr. W. F. Adams. 
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THE NEW NAVAL PROGRAMME, 


In order to form an adequate idea of the sufficiency or 
otherwise of the proposed Naval programme submitted to 
the House of Commons by the First Lord of the Admi- 
ralty, it is necessary to consider it under two aspects. 
First, how far it accords strategically with our require- 
ments ; secondly, the tactical subdivision of the new ships 
and their characteristics. Now the new shipbuilding 
programme is stated as having been based upon a full 
survey of the requirements of the Navy and of the country, 
and the nature of the work which in an emergency our 
Navy will have todo. This work includes the defence of 
our coasts from invasion, our naval stations from bom- 
bardment, and the protection of our commerce on certain 
trade routes, The First Lord does not indicate how these 
objects can be best attained, and it might be assumed 
that a strictly defensive attitude should be our naval 
policy. Butin the general summary of the Committee 
on the naval manceuvres we are given a clear conception 
of the naval operations which would be undertaken, 
and the necessary strength of our fleet to carry them out. 
The three admirals say that in the event of a war with a 
gee maritime Power we should be strong enough to 

lockade the fleets of such Power in their ports; that 
there should be an effective reserve squadron in home 
waters; and then a sufficiency of battleships and swift 
cruisers should remain to reinforce our squadrons abroad. 
We have, in fact, to paralyse the naval force of an enemy 
at all points, and so it is evident that a vigorous offensive 
policy is the best defence against raids upon our territory 
and property afloat. But we have to go even further 
than this. 1t is now generally recognised—and the First 
Lord appears to coincide with the view—that our naval 
strength should “at least be equal to the naval strength 
of any two other countries.” We should therefore 
possess a considerable increase of naval force beyond 
what would be required successfully to cope with one 
maritime Power. This is the view which has been more 
or less taken up by naval officers; at first derided, then 
listened to, and eventually conceded. It is certainly a 
triumph along the line for them. The First Lord cannot 
resist, however, firing them a parting shot. In his speech 
he said :—“ It is frequently maintained that the Army and 
Navy expenditure of the country should be regulated by 
the opinion of experts whose services are at the disposal 
of the Government. That is a doctrine in which her 
Majesty’s Government cannot acquiesce.” As far as can 
be gathered from their public utterances, the experts 
have maintained nothing of the sort. But they do claim 
that if the Cabinet lay } sa that we should be prepared 
to meet any two nations at sea, they should a some 
authority as to the strength necessary to carry such a 
policy into effect. They have nothing to say as to what 
the annual expenditure upon the Army and N avy should 
be. Their only duty is to point out what strength is 
required to carry out a certain policy, and the Govern- 
ment are responsible for the necessary provision. It is 
for the Prime Minister to inform the First Lord of 
the Admiralty on what political contingency our mari- 
time power should be based; the experts to work 
out the necessary strength to carry it into effect; 
and then the Government alone must decide whether they 
will provide such strength in whole or in part. 

We have now to consider how far our present Navy 
could fulfil the functions allotted to it + the Com- 
mittee on the Naval Manceuvres. Taking the next most 
powerful country at sea, we find it has an effective force 
at home of thirty battleships or vessels capable of such 
use in their own waters. This much can be derived from 
the return presented to Parliament last year as modified by 
changes in the interval. Presuming these ships are dis- 
tributed among three ports, in the proportion of fourteen, 
eight, and eight, and that to allow for absence, coaling, 
&c., a blockading squadron must have half as many ships 
again as the enemy inside, we can see that a force of 
forty-five battleships would be required. For an effective 
reserve squadron to hold the Channel we must allow a 
force at least equal to one of the enemy’s squadrons, in 
case it should escape—say eight ships—which brings the 
total up to fifty-three; add seven more to reinforce foreign 
stations, and to meet the waste of war, and we arrive ata 
total of sixty battleships required to carry out the naval 

licy, “supposing the enemy to be a great maritime 

ower.” To meet this we have at present forty battleships, 
available, and the number building is about the same 
on both sides. A combination of two nations against us 
would add at least twelve vessels of this type to our 
requirements. Clearly, therefore, a programme which 
includes ten battleships is not immoderate, and as a first 
step towards the reassertion of our maritime position 
worthy of the support of all who prefer country to party. 





After all our naval supremacy must rest upon the number 
of ships we can put in the line of battle, and cruisers are 
not of equal importance. But it is very esssential that 
we should have considerable numbers, as they are neces- 
sary adjuncts to blockading squadrons in addition to their 
duties das the protection of commerce. : 

Cruisers are subject to the same laws as battleships. 
They must periodically coal, clean boilers, and dock ; there 
is no longer the power to remain at sea for months with- 
out going into harbour, as in the days of the old sailing 
ships, tt has been stated by competent naval officers 
that two fast cruisers to each battleship in a squadron 
would be required. This duty would therefore alone 
absorb ninety cruisers for the three blockading squadrons 
we have alluded to. It is difficult to estimate the number 
needed to protect the ocean trade routes, or to say how 
this work can be best carried out. Many consider the 
days of convoy are past ; this is probably true, to a certain 
extent. The fast ocean steamers will trust to their heels, 
but the slow vessels may be conveniently convoyed in 
detachments with a strong escort. We have chiefly to 
fear one or two stray hostile cruisers that may have 
escaped our own vessels. They could do much damage to 
single vessels, but would be powerless against the pro- 
tected convoy. Actual war will, however, alone show 
what method should be pursued, but we shall probably 
find that at least 500 vessels other than battleships 
would be necessary for these varied duties. At the begin- 
ning of this century, when our ocean trade was compara- 
tively small, we had over 400 frigates and smaller vessels. 
Considering the large number of small and inefficient 
vessels we now have all over the world, and which would 
have to be replaced in time of war, it cannot be asserted 
that the forty-two cruisers contemplated in the new 
programme are excessive. We should like, however, to see 
a further increase in the Sharpshooter class. large 
number of these small craft would be absolutely indis- 
pensable in any blockading work. On them would rest 
the onus of warding off torpedo boat attacks and giving 
warning if the enemy should come out in force. This 
work could in no case be performed off any enemy’s coast 
in winter by any torpedo boat. There is no more valuable 
type of modern war vessel than the so-called torpedo boat 
destroyer, but unless in sufficient numbers they would be 
worse than useless. The proportion necessary for this 
type to battleships and cruisers cannot be laid down, 
because it would be regulated by the nature of the ye 
to the harbour in which the enemy is collected, but it 
should be sufficient for a close watch upon every 
means of exit. As regards the characteristics of the 
proposed vessels, until all the details are before us we can 
only speak in general terms. We are doubtful as to the 
expediency of building monster ironclads, and prefer 
numbers to size. The new first-class battleships will cost 
a million apiece, and are as vulnerable to the modern 
torpedo as a vessel of half their displacement. The time 
necessary to complete them is also a serious objection. 
The largest vessel in the French Navy is the Formidable, 
of 11,400 tons, whereas the Nile and Trafalgar will, when 
completed, be 12,000 tons, which seems sufficient for all 
requirements. We are glad to see that the majority of 
the new cruisers are to be of an improved Medea type, 
with a displacement of about 3400 tons. An efficient 
ocean cruiser cannot be produced of less size, but we hope 
they will not be overburdened with armament or ‘ye 
tection. Speed, coal endurance, and light guns should be 
aimed at. The first-class cruisers of 9000 tons will 
probably be given an armoured deck; but, in view of the 
development of quick-firing small guns and shell with 
high explosive bursters, we should prefer any protection 
given being on the outside. As regards the new Sharp- 
shooters, they will, we suppose, be of a similar type. We 
are doubtful of the value of the 4in. gun forward, and it 
is stated in the Report of the Naval Manceuvres that 
officers who commanded the Spider and Rattlesnake 
recommended its removal. Light quick-firing guns would 
be most useful against torpedo boat attacks. Though in 
many respects the pro programme is open to 
criticism, there is no doubt that if carried into effect it 
will largely conduce to the re-assertion of our maritime 
supremacy, and we trust it will be supported by both the 
great political parties of the State. 


RAILWAY RATES AND CHARGES, 


A Great deal of light is thrown on the points in dispute 
between the public and the railway companies, in respect 
of which the Board of Trade will be called upon shortly 
to adjudicate by the first part of a treatise on “ Railwa, 
Rates,” which Dr. Hunter, M.P., has just published, 
through Messrs. Sweet and Maxwell, of Chancery-lane. 
The volume is one of two which will form an exhaustive 
commentary upon the Railway and Canal Traffic Act of 
1888 as a whole; but it is complete as far as it goes, and 
it covers the questions of immediate interest for the time 
being. Itis generally supposed that the Act satisfactorily 
disposes of some of the questions around which contro- 
versy at one time mainly ed, such as those relating to 
the constitution of the Railway Commission and undue 
preference, and the points to which attention is now 
directed are those of classification, maximum rates, and 
terminal charges, which section 24 empowers the Board of 
Trade to dispose of, subject to the subsequent approval of 
Parliament. These points, as we have said, are covered 
by the first part of Dr. Hunter’s treatise, and we regard 
it as a distinct advantage that he has issued this part of 
his work separately, so as to concentrate attention upon 
the subjects which it treats. Commencing with a con- 
densed history of railway legislation, the author shows 
that the whole system of English railway law is buta 
development of the old common law applicable to the 
trade of the common carrier, who was placed under these 
obligations :—(1) Every carrier was bound to receive and 
carry the goods of any person offering to pay his hire if his 
conveyance was not already full, and if the goods were such 
as he held himself out to carry. (2) He must carry for a 
reasonable charge, but he was not bound to charge his 
customers alike. (3) He was, in the absence of any agree- 
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ment limiting his liability, and excepting “the act of 
God and the King’s enemies,” an insurer of the goods 
entrusted to him. The obligation to charge only a rea- 
sonable sum, Dr. Hunter shows, is the basis upon which 
the system of maximum rates was built up, while the 
obligation to accept goods has been onpapaal by legis- 
lation into the duty of carriers to afford reasonable 
facilities according to their powers. As to inequality, 
although it was not in itself held to be necessarily a viola- 
tion of the carrier’s duties, it was regarded as evidence of 
such violation, and from this root has sprung the law 
against undue preference. These three subjects form 
the leading branches of the law administered by the 
Railway Commissioners. In expounding and substantiat- 
ing his statements on these points, Dr. Hunter deals 
first with the history of maximum rates. The idea that 
influenced the Legislature in the earliest Railway Acts, 
he says, was that the railway companies should be only 
toll-takers, like road trustees or canal companies, leaving 
the carrying of passengers and goods in the hands of 
traders. But it was found impossible to induce the coach 
proprietors, who were about to be driven off the road by 
railway competition, to find the capital for locomotives, 
carriages, and trucks. Even if they had been able and 
willing to provide the capital, it is remarked, they would 
have been deterred from using it in the way specified by 
the exorbitant tolls which Parliament authorised for the 
use of the railway alone. The consequence was that, 
although tle companies professed their willingness to be 
toll-takers merely, some of them having declared that 
they gained on tolls and lost on carrying, from the very 
beginning of railways the locomotive power, with insigni- 
ficant exceptions, was provided by the railway com- 
— It was in the nature of the case, as our author 

eclares, that each railway company should have a 
practical monopoly of the traffic on its line, both for pas- 
sengers and for goods, although he contends that the 
arrangement universal in the United States, under which 
the railway companies carry goods from station to station, 
but do not undertake carting, ought to have been adopted 
in this country, thus restricting the evils of monopoly 
within the narrowest bounds. 

Within two years of the first opening of a railway, Dr. 
Hunter says, alarm was created in the public mind, and 
as early as 1837 a Committee of the House of Commons 
was appointed to consider the question. The Committee 
reported in the following year that “the companies have 
it in their power practically to prevent the due trans- 
mission of the correspondence of the country by means of 
the Post-office, as well as to impose upon the public what- 
ever terms they think fit for conveyance.” In 1839 a 
Select Committee made several reports, calling attention 
to “the difficulties that must arise from an extended 
inter-communication throughout the country solely main- 
tained by companies acting for their private interests, 
unchecked by competition and uncontrolled by authority.” 
The statement as to the companies being uncontrolled by 
authority needs explanation, which Dr. Hunter supplies. 
Up to the year 1837, he says, about four-tifths of the 
special Acts were framed, so far as the carriage of goods 
was concerned, on the same model. No maximum rates 
were fixed for goods. The tolls for the use of railways 
were limited; but they were very high, generally so as to 
exceed what the trafiic would bear, and yet, in addition 
to the maximum toll for the mere use of the lines, the 
companies were empowered to add a “reasonable charge” 
for wagons and locomotive power. From 1840 to 1844 
was a transition period, in which nearly all the Acts 

contained provisions uniting the charges for 
wagons and locomotive power; but still not a single Act 
passed during that period contained a maximum rate for 
goods, to include toll and services. As early as 1826 
maximum rates for the conveyance of goods had been 
imposed by the Act incorporating the Liverpool and 
Manchester Railway Company, but this appears to have 
been uncommon. In 1845, however, the maximum rate 
clause for goods became almost universal, and it was in 
the form which has continued to be used up to the present 
time. An example may be taken from any Act of that 
year at random, our author tells us, as follows :—“ And 
with respect to the conveyance of horses, cattle, carriages, 
and goods, the maximum rate of charge, including tolls 
for the use of the railway, and of wagons or trucks and 
locomotive power, and every expense incidental to such 
conveyance—except loading and unloading goods—shall 
not exceed,” &c. At the time this was supposed to be 
a sufficient protection to the public, but a Select Com- 
mittee of the House of Commons in 1846 reported other- 
wise, declaring that the maximum rates were “almost 
always extravagantly high,” and that “the most perfect 
system in the abstract is that which regulates the fares 
by such scales as will produce the utmost amount of 
convenience to individuals, and give the utmost possible 
‘development to the trade of the country.” Presumably 
the Committee intended this last remark to apply to goods 
rates as well as to passenger fares, and from that point of 
view Dr. Hunter is justified in remarking, that “ what 
may perhaps turn out to be the most important change 
introduced in the Traffic Act, 1888, is the power given to 
the Board of Trade to act as a mediator in all complaints 
of unreasonable charges or unfair or oppressive treatment 
by railway companies.” 

We next come to the vexed question of terminal 
charges, and the first point in this branch of his subject 
which Dr. Hunter deals with is the question whether the 
maximum rate includes payment for the use of sidings 
and stations. There is no doubt that it does in respect of 
passengers and animals, but as respects goods traffic the 
answer is not so easy. In a very few Acts, our author 
says, probably not exceeding six in number, it is expressly 
provided that, in addition to the maximum rate, the rail- 
way company shall be entitled to charge a reasonable 
sum “for the use of stations.” Where the right to make 
such an additional charge has not been specified, it has 
been generally disallowed by the Railway Commissioners 
in cases brought before them, the presumption being that 
the payment for station accommodation or sidings was in- 





cluded in the maximum rate. In the famous case of 
Berry v. the London, Chatham, and Dover Railwa 
Company, in 1884, judgment was in accordance wit 
this view of the case. The company had charged 33s. 
a ton for the conveyance of hops from a country sta- 
tion to London. The maximum rate was 18s. 1ld., 
leaving 14s. 1d. to be accounted for. The company 
claimed 8s. 1d. a ton for the use of siding and station 
accommodation at Blackfriars, 2s. 10d. at the country 
station, and the rest for loading, unloading, and carting. 
A reasonable charge for the three services last named was 
allowed by the Railway Commissioners, but nothing for 
the use of stations or sidings. On the other hand, in the 
case of Hall v. the London, Brighton, and South Coast 
Railway Company, in 1884-5, a similar decision on the 
part of the Railway Commissioners was reversed in the 
Court of Queen’s Bench, but it is referred to in the 
volume before us as still awaiting the judgment of the 
Court of Appeal. As maximum rates and _ terminal 
charges alike are now to be settled afresh by the Board 
of Trade and Parliament, it is to be presumed that all 
disputes as to what may or may not be charged for will 
be settled. The companies, in their schedules of charges, 
have included station terminals, and the consideration of 
their claims in this respect will turn mainly upon such 
points as were argued in the cases above mentioned. 
After all, provided that rates and terminals are both made 
fair and reasonable, it does not much matter whether 
they are paid separately or included in one charge, though 
a difference should certainly be made when certain services 
are rendered in some cases and not in others. What agricul- 
turists and traders fear is, that if the claims of railway com- 
panies for any other services beyond the conveyance of 
—_ on the line, loading, unloading, collection, and 
elivery be allowed, the charges, as a whole, will be set 
higher by the Board of Trade than if those claims are 
rejected. Although Dr. Hunter is an advocate on the 
side of the public, he seems to us to state the case very 
temperately and fairly, and no one can read his boo 

without deriving a good deal of information upon this and 
other branches of the railway question. 

The revised classification of goods, upon which all the 
railway companies have agreed, is a subject of too much 
intricacy to be discussed in this article. The Railway 
and Canal Traders’ Association, and the several bodies 
affiliated therewith, have objected to it as unsatisfactory 
and incomplete, particularly complaining that it does not 
provide for consignments of greater weight than four 
tons, or for truck or train loads; also that it makes no 
provision for lower rates when traffic is at owner's risk, as 
is at present the custom. The Council of the Central 
Chamber of Agriculture, again, have suggested the 
transference of several items from the classes in which 
they are now placed to other classes. This branch of the 
subject is one of great importance, and much difficulty 
will probably be experienced in settling its details. The 
complete classification is given in the book before us, 
together with the revised schedules of maximum rates 
presented by twenty-four of the principal railway com- 
panies, as compared with existing maximum rates, and a 
great deal more useful information. The book bears 
evidence of laborious research, and cannot fail to be 
serviceable to all who will take an active part in the 
settlement of the railway difficulty. 


THE PARIS EXHIBITION. 


Wuew the Paris Exhibition opens on May 6th it will 
be in a somewhat unfinished state, and a belief prevails 
in Paris that it will be towards the end of June before it 
can be described as fairly completed. There will be a 
grand féte in Versailles the day before its inauguration, 
and another in Paris on the day of opening, for both of 
which preparations are being made for the illumination 
on a grand scale of roads, woods, and ornamental waters. 

The Eiffel Tower is now finished as far as the third 
platform—that is to say, 278°13 metres, as high as the 
general public will be permitted to ascend, for it is not 
intended to give them access to the lantern at the to 
and the small gallery by which the lantern is surrounded. 
The ornamental painting and decoration of the first plat- 
form has begun. From below the names of scientific and 
other celebrities will be seen painted upon various panels, 
but the names of some who are particularly prominent 
will be absent, because on the scale selected there is not 
room for more than six or seven letters on each panel, 
which thus acts as a kind of bed of Procrustes. In order 
to allay the fear of the Parisians as to the verticality of 
the Tower, the most careful measurements of it have been 
made. An official report of the result has been issued 
over the signature of M. G. Grosclaude, Engineer of Arts 
and Manufactures. The instrument employed was the 
theodolite ; observations were made from four points of 
view by M. Thuasne, an engineer attached to the direc- 
torate of the Exhibition works, and by M. de Seilhac, an 
engineer.on M. Eiffel’s staff. They found, on examina- 
tion of three faces of the Tower, that symmetrically 
they bounded a truly vertical line; as to the third 


face, a deviation of two centimetres was discovered, 


or about as much as the thickness of the head of a rivet. 
This is not due to any subsidence or deflection, because 
then adjacent portions of the ironwork would have been 
strained from their true positions, but is regarded as an 
accidental want of exactitude in fitting the pieces together. 
A little above and below the place where the deviation 
was discovered, there is no deviation. The result of these 
observations is specially gratifying to the engineers, 
because it reveals nothing likely to interfere with the 
easy working of the Edoux vertical elevator, which will 
be used in one part of the Tower; small deviations, while 
not endangering the stability of the Tower, might have 
acted prejudicially to the working of this particular ele- 
vator. By means of the three sets of elevators, it is 
calculated that the top of the Tower will be reached in 
five minutes. 

Because of the concentration of visitors from all parts 
of the world which will doubtless take place in Paris 
during the time of the Exhibition, a considerable number 








of international conferences will be held in relation to 
the arts, sciences, and other subjects, under the auspices 
and recognition of the authorities of the Exhibition, who 
have nominated some of the best men in France versed in 
each particular subject to act as members of each com- 
mittee of organisation. 

As regards season tickets, a plan is to be adopted which 
is largely in vogue on the Continent in relation to railwa: 
passengers and to other persons who have to be supplied 
with non-transferable privileges. The applicant must 
supply two photographic carte-de-visite portraits of him- 
self measuring 10cm. by 5cm. One of these, on which 
he will have to write his signature, will be returned to 
him as a season ticket, but so officially stamped and 
marked and countersigned, that it would pass the wit of 
man to make the ticket available by any but its purchaser, 
Photographers would like to see the adoption of this 
system by railway companies in this country. 

There has been a demand for space in all the covered 
portions of the Paris Exhibition enormously in excess of 
the possible supply. A special sum of 100,000f. was set 
aside to furnish space gratis to workmen and other small 
inventors who could not afford to pay for space, for what 
were adjudged to be meritorious results of invention. 
This space also has all been takev up. 

Le Genie Civil, of February 2nd last, contains an 
interesting article, by M. Max de Nansouty, on the Eiffel 
Tower, a portion of the engravings illustrating which 
are the same which were published a few months ago in 
these pages. On the 2nd of the present month, M. de 
Nansouty published that as comparatively few persons 
have had the privilege of mounting the Tower to the 
platform of 115 metres, the managers of the Musée 
Grevin have constructed a representation of part of the 
unfinished Tower and the grand view seen from thence, 
in the form of a panorama. The visitor approaches 
through dark and sombre es, by way of contrast to 
the coming apparent vast bird’s eye view of the environs 
of Paris, whilst in the foreground are the workmen and 
others engaged in the construction of the Tower; a 
simple balustrade separates the observer from what seems 
to be an abyss. The rivetters are seen at work, and 
among the persons represented to the life are M. Eiffel 
and MM. Alphand and Georges Berger, the two chief 
managers of the Exhibition. M.Campagnon, who is M. 
Eiffel’s manager of the works, is also represented. Every- 
thing is described as life-like and natural, throwing 
into the shade the works of “Madame Tussaud, of 
London, celebrated all the world over.’ Each per- 
son represented had to pay two or three short 
visits to M. Léopold Bernstamm, the sculptor, who 
with astonishing rapidity made a striking likeness, 
first in plaster and then in wax; a painter next coloured 
the wax from life, after which another artist executed the 
hair, beard, and eyebrows with scrupulous exactitude. 
The heads of engineers and men being thus finished, 
bodies were made for them, all in attitudes characteristic 
of the particular individual; after which, says M. Max de 
Nansouty, it became necessary to «ress the good man, who 
was generally some person well known, and occasionally a 
great man indeed. To avoid all error each person 
“sculped,” as Artemus Ward hath it, was requested to 
supply a complete set of clothes in which to robe his in- 
animate duplicate. When will the engineers of this 
country similarly have their external characteristics 
handed down to posterity ? The worst of it is, that such 
effigies sadly deteriorate with age. In the days of old, 
kings, queens, and other deceased worthies—including the 
somewhat hypothetical Mother Shipton—were similarly 
represented in Westminster Abbey ; but, in the course of 
years, they, it is said, so sadly deteriorated that the irre- 
verent Londoners dubbed them “ The Ragged Regiment.” 
Subsequently they disappeared from view, whither who 
knoweth? 





THE COAL MINERS’ AGITATION, 


A MEETING of coal miners’ delegates is to be held shortly at 
Birmingham, and the result will probably be a renewal of the 
agitation which last autumn was so successful generally after 
the very short strike in Yorkshire. The wages movement then 
commenced has now resulted, in nearly every one of the coal- 
yielding districts, in serious additions to the cost of coal; and it 
becomes therefore of the utmost importance to endeavour to 
ascertain if there will be a similar result now from that move- 
ment which is so likely to be soon begun. At the outset, how- 
ever, a difference shows itself in the time of the year. The 
movement last year was inaugurated at a period when the 
demand was enlarging and was likely to increase for months; 
but it is not the case now. The demand for coal for gas manu- 
facture will decrease for three months yet before it reaches its 
lowest point, and it may also be said of the household demand 
that the decline will continue beyond that time; and there 
are other sources of consumption which will show a falling off, 
so that it is evident that the position is different now from what 
it was a short time ago. ere are also two very well-known 
laws being brought into operation now. The higher price is 
stimulating the production, and it is also having sume tendency 
to lessen the consumption, and as the price rises these two 
diverse laws will more and more show themselves, The higher 
wages will draw more miners into the mines, and the yield will 
be increased—probably is increasing now—whilst a greater 
stimulus will be given to the attempts to obtain the use of a 
larger part of the power which is in coal ; that is to say, that there 
will be a greater desire on the part of users of steam power, for 
instance, to replace old and uneconomical engines and boilers 
with those that will do the same work with less expenditure of 
fuel. The forces are now at work which will induce users of 
coal to use it less wastefully, and these slowly-working forces 
will tell against the miners. There are other and more prominent 
and visible reasons, and not the least of these is in the fact that 
some of the miners have obtained large advances, and are more 
settled in their positions than they were last year; and should 
there be the renewal of scales in Wales and in the North, as 
seems probable, it may be said that there is not that likelihood 
of the success of the new movement of the miners that there 
was of the last one. There are coal-yielding districts, however, 
which are peculiarly situated ; for instance, that of Northumber- 
land, which exports so large a portion of its own production, 
and the trade of which is mainly found pressing in the summer. 


But that county has had the wages question recently settled ;: 
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the miners have obtained a considerable advance, and are 
soon to obtain another, and they are thus less likely to join in 
any agitation, for they have received the larger share of the 
gain which the improvement in trade has so far given to the 
coal industries. The course of the miners’ agitation will need to 
be watched with care by all whose industries depend ona supply 
of fuel, but at the present time it has less of the elements of 
danger than it had on the last occasion when the men met in 
conference, 
THE COLLAPSE IN COPPER, 


Tue Copper Syndicate seems at last to have met with the 
fate which the character of its operations almost inevitably 
invulved. The Comptoir d’Escompte is no longer able to finance 
the Société des Métaux, and that body is now left to its own 
resources, with 160,000 tons of copper in stock, and with con- 
tracts running over the next two years for 250,000 to 300,000 
tons. Obviously engineers and coppersmiths may begin to anti- 
cipate their deliverance from the monopoly which has so long 
oppressed their industry. Up to the end of last week hopes were 
entertained by those interested in the syndicate’s existence that 
some arrangement might be come to for the restriction of pro- 
duction, and the maintenance of selling prices on the basis of 
about £65 per ton for best select copper. It was stated 
that powerful French bankers had combined with the 
copper mining companies to continue the “bulling” of 
the metal, and that the further depression of the market 
from the throwing upon it of the huge stocks in the 
Syndicate’s hands would thus be prevented. The anticipations 
of those who trusted to the effect of these organisations were 
rudely disturbed on Monday by the receipt of telegrams from 
Paris stating that the Comptoir d’Escompte has asserted non- 
liability to fulfil its contracts with the copper mining companies. 
Prices at once fell £15 per ton below the figures of Saturday, 
the quotation for cash and 3rd of April being £35 against £50 
per ton. From this state of depression the copper market has 
not since appreciably rallied, Nevertheless, it must not be 
assumed that we have heard by any means the last of the mono- 
poly in copper. Strenuous endeavours will doubtless be made 
to secure the most profitable prices possible for the large stocks 
of the Syndicate, and the present low prices will encourage the 
mining companies to greatly restrict their production, That 
weshall see anything more of the extraordinary inflation in copper 
which has already done so much harm to the metal-working 
industries of the country is, however, most unlikely. The risks 
and misfortunes through which the Copper Syndicate has passed, 
and which still await it, must present very little inducement fora 
continuance of the speculation under any conditions. We may 
expect to see a good deal of fluctuation in the metal, and then a 
subsidence to prices which will permit of its renewed employment 
as material in the classes of engineering and other work for 
which it is specially suited. The history of the Copper Syndicate 
is not favourable to the formation of “ trusts,” and we confess 
to some surprise that the proposal to establish such institutions 
in the coal and tin-plate trades should appear almost simul- 
taneously with the collapse of the copper inflation. 
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The Transmission of Power by Fluid Pressure—Air and Water. 
By WiLt1aM Donapson, M.A., M. Inst, C.E. London: E. and 
F.N. Spon. 1888. 

In this little work Mr. Donaldson discusses the relative 

merits of compressed air and high-pressure water for the 

transmission of power, and, it may as well be stated at the 
outset, arrives at conclusions favourable to the latter. 

The author commences by stating the fundamental laws 

relating to the expansion of permanent gases, and then 

proceeds to consider their application to the problem of 
the utilisation of pot nals air for motive power, and to 

compare the results obtainable with compressed air at a 

moderate pressure—such as is generally used—with those 

practicable when water at a high pressure, of about 800 lb. 
on the square inch is employed. 

Although considerable space is required to follow in 
detail, as the author has done, the development of the 
theory of air compression and expansion in connection with 
the transmission of power, yet the essential points admit 
of being stated with tolerable conciseness. It is prefer- 
able to separate, in the first instance, the questions of the 
development and utilisation of power, and of its transmis- 
sion through pipes to a considerable distance. It will 
therefore be assumed, to begin with, that the power accu- 
mulated by compression is again given out in close 
proximity to the compressor, without transference through 
pipes of any appreciable length. 

If air could be compressed and again expanded adiabati- 
cally, without loss of heat, then the power obtained with 
the same ratios of expansion and compression would, 
leaving friction and leakage out of account, be exactly 
equivalent. In practice this is impossible, and as the 
compressed air before being expanded must, under ordi- 
nary conditions, be cooled down to the temperature of the 
atmosphere, least loss is incurred if compression takes 
place at constant temperature. If the subsequent expan- 
sion be adiabatic the pressure falls during expansion more 
rapidly than it has risen during compression, with the 
result that the work given out is less than that expended. 
The difference is the minimum loss that must occur when 
air is used for the transmission of power, over and above 
the losses due to friction and leakage. In practice, the 
discrepancy between power expended and power developed, 
arising from the difference in the character of the expan- 
sion and compression curves, is greater than this minimum 
loss, owing to two causes—first, that the air is not expanded 
down to atmospheric pressure; and secondly, that the 
compression is not quite isothermal nor the expansion 
quite adiabatic. 

The waste of energy in question is clearly one that does 
not occur in connection with water power, and therefore 
if it can be shown that the losses from other sources are 
at least no greater with the latter than with compressed 
air, the advantage obviously rests with water apart from 
the problem of transmission through pipes. We think 
there can be little doubt that the author is right in 
assuming that the relative loss by friction in a high pres- 
sure hydraulic pump and motor is less than in compressor 
and air engine, and this increases the advantage in favour 
of water. 

Whether the further assumption made by Mr. Donald- 








son, that “the work done in adiabatic air pumping must 
be made the basis of calculation,” is equally justifiable, 
may, we think fairly be questioned. With any given con- 
struction of air compressor, when the speed is known, 
it ought surely to be possible to insure a uniform rate of 
cooling sufficient to keep the compression curve within 
known limits. As regards cost, it may be conceded that, 
power for power, hydraulic machinery will not be more 
expensive than that required for the utilisation of com- 
pressed air, and as the net power to be exerted by the 
engine, owing to the loss in compression just referred to, 
is less in the case of water than in that of air, the total 
cost, apart from the system of pipes required must also 
be less. We now come to the question of the transmission 
of the fluids through pipes, and the loss of power incurred 
from this cause with air and water respectively. In deal- 
ing with this portion of his subject Mr. Donaldson refers 
toa paper on “Transmission of Power by Compressed 
Air,” by Professor Unwin, published in vol. xciii of the 
“ Minutes of Proceedings” of the Institution of Civil Engi- 
neers, and although he adopts Professor Unwin’s formula 
for the flow of air in pipes, arrives in some respects at 
different conclusions. 

Before following Mr. Donaldson any further, it will 
therefore be necessary to notice briefly the views 
expressed by Professor Unwin in the paper mentioned. 
He says, near the commencement: “To transmit power 
economically and efficiently by water a very high pressure 
must be adopted, and a moderate velocity in the mains. 
That moderate velocity in the mains is dictated not only 
by considerations of friction, but also more imperatively 
by the necessity of limiting the stresses due to the 
inertia of the incompressible mass of water in the mains 
when the velocity changes. The whole mass of water in 
the mains must change velocity simultaneously, and hence 
the shocks due to sudden changes of velocity are very 
serious. Now both the high pressure and the low 
velocity limit the size of mains which can be used, and 
therefore the amount of power which can be transmitted.” 
Professor Unwin then proceeds to show that with a 
pressure of 7001b. per square inch at the pump and a 
velocity of 3ft. per second in the main, the pressure lost 
in friction with a main of 6°67in. diameter would only be 
about 91b. per square inch per mile—except for very 
great distances a negligible loss—and that, with assumed 
efficiencies of four-fifths for the pump and three-quarters 
for the motor, 100-horse power could be transmitted 
through a main of the size stated. The combined 
efficiency of pump and motor would be + x # = 60 per 
cent. 

Coming now to the consideration of compressed air, 
Professor Unwin assumes as a special case that the air is 
initially compressed to 58°8 lb. per square inch absolute, 
and then transmitted one mile to work a motor at which 
250-horse power is to be developed. With a loss of 5 per 
cent. of the pressure by friction in the mains, the com- 
bined efficiency of pump, main, and motor is estimated at 
39°1 per cent., while the size of main necessary is 11°33in. 
in diameter. With a loss of 25 per cent. of the pressure 
in the pipes the efficiency would be 33:2 per cent., and the 
diameter of main 8°95in. To transmit 250-horse power 
by water at the pressure of 700 1b. per square inch, with 
the velocity limited to 3ft. ol second, would require a 
pipe of 10°54in. diameter. Professor Unwin shows that 
when the temperature of the air forced through the pipes 
is no higher than that of the surrounding atmosphere or 

round, the expansion of the air in the main must be 

isothermal, and consequently the total energy contained 
in the air when it issues from the pipes is as great as 
when it entered. It would be a mistake to infer from 
this that no loss in actual working results from the fall in 
pressure, since the terminal pressure cannot, as a rule, 
fall below that of the atmosphere, and thus the range of 
expansion is diminished by a reduction of the initial 
pressure. 

Professor Unwin explains the isothermal expansion in 
the pipes by the hypothesis that the work spent on 
friction generates an equivalent amount of heat, which is 
returned to the air again, as it cannot be transmitted to a 
surrounding medium of equal temperature with itself. 
There is, however, another explanation which we venture 
to offer which does not necessitate the above-mentioned 
hypothesis; that is, that the heat necessary for over- 
coming friction while isothermal expansion occurs is 
supplied by the air or soil surrounding the main. The 
bulk of that air or soil is so great relatively to the weight 
of air in the pipes, that no appreciable reduction of its 
temperature could result from such a transfer of heat. 
The general conclusion arrived at is, that while “the 
resultant efficiency of pump, main, and motor is likely to 
be somewhat lower for air than for water,” . . . “air 
has considerable advantages in some other respects, 
especially that with a low initial pressure a greater 
quantity of power can be transmitted through a main of 
a given size than with water.” 

It is chiefly upon this last point that Mr. Donaldson 
ventures to differ from Professor Unwin, and the cause of 
his differing can be easily explained in a few words. Mr. 
Donaldson does not attach as much importance to the 
danger of shock as does Professor Unwin, since, as he 
points out—and, we think, with reason—only a small 
percentage of all the motors supplied will in practice stop 
or start simultaneously; consequently he feels able to 
assume a higher velocity of the water in the mains than 
that taken by Professor Unwin, and this, combined with 
a pressure greater by 100lb. per square inch than is 
adopted by the latter authority, reduces the diameter of 
pipe required for the transmission of 250-horse power from 
10°54in.—as previously given—to 7in. Mr. Donaldson 
appears to contemplate the possibility of using Bessemer 
steel pipes of 24in. diameter and lin. thick, under a 
pressure of 800 1b. per square inch. e doubt very much 
whether at present such pipes could be procured, although 
no doubt, if there were a considerable demand for them, 
they would soon be forthcoming. Professor Unwin con- 
siders 6'67in. as very near the upper limit of diameter of 
pipes intended to convey water at the pressurenamed. We 





notice that, in treating of the friction of leathers, Mr. 
Donaldson refers to the experiments of Messrs. Hicks. 
The trials in question were carried out by Mr. John Hick, 
at the time a partner in the firm of Messrs. Hick and 
Hargreaves. In the appendix to his work the author gives 
a description, accompanied by illustrations, of an installa- 
tion of pumps of his own invention, in connection with 
the Lymington sewerage. 

On the whole we are of opinion that the case in favour 
of water as against air, for the purpose of transmitting 
power, is fairly made out. Even if we take the lower 
estimate of Professor Unwin as regards the power-carrying 
capacity of a given size of main for high-pressure water, 
it requires very considerable superiority in the matter of 
first cost to balance the difference in efficiency between 
39°1 and 60 per cent.; and it would be a point deserving 
of serious consideration whether it would not be prefer- 
able, in almost any case, to use water and lay down two 
or more sets of small mains, instead of using air with one 
large main. But notwithstanding this conclusion, it must 
be repeated that whether air or water shall be the more 
suitable must depend on other questions besides those of 
theoretic efficiency. The nature and arrangement as to 

lace and time of working of the motors and machines to 
a driven must always be first considered, or the result 
will be disastrously unfavourable to water, and practical 
proofs of this might be cited. 
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PASSENGER ENGINE, GLASGOW AND SOUTH- 
WESTERN RAILWAY. 


On the 1st of March we published a longitudinal section and 
plan of a fine passenger engine designed by Mr. Hugh Smellie, 
locomotive superintendent of the Glasgow and South-Western 
Railway. On page 239 we give end views and cross sections of 
this engine; while our supplement fully illustrates the tender, 
and gives a complete view of engine and tender together. The 
tender holds 2500 gallons of water, four tons of coal, and weighs 
when full thirty tons. 








Tue Derries Om Stove.—This is a very ingenious stove, by 
means of which one pint of light or heavy oil will grill nine or ten 
chops or steaks, or roast large joints in three hours. It can also 
be used for warming a room, for conservatories, laundries, or any 
purpose for which heat is required domestically. Mr. Defries 
informed our representative that he was at work on a geyser for 
bath-rooms which would be heated by a stove of this pattern. The 
construction of the stove is simple. The wick is round, and the 
flame is fed with three currents of air, two of which act as a forced 
draught and prevent the flame from burning the wick. The flame, 
which emits but very little light, resembles that of an atmospheric 
gas burner. A wick cooler is fixed ina position to prevent the 
wick from becoming heated. The stove can be turned at any time 
to full power, and emits no smoke. The heat is radiated by means 
of a tin radiator, and in the case of an ordinary stove 
by our representative, acquired a very high temperature. 
This promises to be a most useful and l d st 
invention. 


PROPOSED VISIT OF THE AMERICAN: ENGINEERING SOCIETIES TO 
Evrorg.—The American Society of Civil Engineers, with the 
Society of Mechanical Engineers and the Institute of Mining 
Engineers, are organising a trip to Europe to visit the Paris 
Exposition and such other objects of interest as may prove 
practicable. The proposed excursion has attained already such 
dimensions, as indicated by the responses of members, that it is 
believed that two steamers will be required to accommodate the 
travellers. The civil engineers alone will fill one vessel. It is pro- 
posed, therefore, to charter one or two vessels of the Inman line, 
and perhaps to reserve all the first cabin accommodations on the 
Egypt or Spain of the National line. The maximum fare for the 
ocean voyage and return will be 110dols. The magnitude of the 
delegation indicates well the immense growth of the engineering 
profession in the United States, and it is gratifying to feel that 
America is to be so well represented at the Exposition. Her 
position at all previous Exhibitions, from the standpoint of 
inventiveness and ingenuity ne by the exhibits, has been 
very high, and will be so in 1889. The engineering societies will 
give a personal aspect of American professional life that we are 
y eons will make itself felt in scientific circles there.—Scientific 

merican. 
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HOPCRAFT’S ROTATIVE FURNACE. 


THE HOPCRAFT FURNACE COMPANY, LONDON, ENGINEERS. 


<2 





Section through furnace tube. 
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THE HOPCRAFT FURNACE. 


On Friday, the 11th January, a number of gentlemen went for 
a trial trip on board the river steamer Lotus, which is fitted 
with Hopcraft’s new patent furnace. It isan automatic furnace 
grate of the underfeeding class, designed for burning coal slack, 
which is automatically and continuously fed from a hopper by 
means of a propelling screw, and delivered u the 
central opening into the body of incandescent fuel on the grate. 
From the engravings herewith, it will be seen that the grate is 
circular, and slowly revolves on an axis which is inclined towards 
the bridge. The inclination thus given is designed to promote 
the uniform distribution of the fuel on the grate, and beneficially 
directs the radiant heat of the fire towards the plate heating 
surface of the furnace and promotes the uniform and constant 
distribution of the fuel, which tends to fall towards the lower 
level, and is gradually elevated to the higher level in the course 
of the revolution of the grate. The fall is checked by the form 


























HOPCRAFT’S FURNACE—FRONT VIEW. 


of the grate surface, which is not quite flat, but is, by adjustment 
oi the ring bars arranged in slight circular corrugations or radial 
undulations, as shown in the section. An induced or forced 
draught is used to insure a continuous air supply, which is in 
direct communication with and controlled by that of the coal 
feed, so that the relative proportion of air to coal remains prac- 
tically constant. 

As the coal is delivered upwards and approaches the body of 
incandescent fuel on the grate, a distillating or gas generating 
process is effected. The products of distillation—the smoke- 
producing constituents of the coal—having to pass up through 
the incandescent fuel on the grate, become strongly heated, and 
ignite as they come in contact with the streams of atmospheric 
air, which are also being forced through the fuel on the grate, 
and produce a brilliant flame. The residual coke is burned 
on the grate, and forms the incandescent fuel, which makes the 
process constant and regular so long as the furnace is at work. 
Although the chief advantage of this furnace is, that it will make 
small coal perform a high duty, large coal, which always con- 
tains a certain proportion of small, may also be burnt in it. 
The absolute smokelessness of the furnace, which was fully 
demonstrated on the above and on other trials, is also a feature 
of considerable importance. Another advantage is, that the 
feeding being continuous and practically automatic, skilled 
stokers are dispensed with. The small coal and coal-dust cost 
at the pit’s mouth from two to four shillings per ton, and 
though a large adoption of this furnace may have the ultimate 
effect of eventually raising their prices, still, small coal will 
always be cheaper than large. and an invention that makes the 
one as valuable as the other for fuel must be regarded as effect- 
ing great saving to the mechanical world. 

From the trials we saw we feel sure that, unless some unfore- 
seen mechanical difficulty should manifest itself in the course of 
more lengthened and general use, the Hopcraft furnace has 
succeeded in solving a very difficult problem. The Victoria 
Steamboat Association, after weeks of careful trial, are fitting 
them to six of their steamers, with the view of following this 
order with instructions to fit their entire fleet of thirty vessels with 
it. The General Steam Navigation Company’s representative, 
who was present at the trial, together with representatives from 

















the Orient Line and from Lord Charles Beresford, expressed 
themselves highly satisfied with the result. The speed was the 
normal speed of the river steamers, and the trip extended from 
Charing Cross pier to London Bridge and back. We understand 
that it is estimated that an ordinary passenger steamer on the 
Thames, fitted with a Hopcraft furnace, would burn on the 
average about 30 cwt. of coal aday. The applications of the 
furnace are not limited to marine boilers, but it is also avail- 
able for land boilers, and at the works of Sir Joseph Causton 
and Sons these furnaces are now working with great success. 

Since the trials with the river-boat above mentioned, trials on 
a large scale in powerful steamships have been made, and have 
been witnessed by engineers whose opinions on such matters 
carry the greatest weight, including the chief engineers of 
Lloyd’s, who have spoken in the highest terms of the work- 
ing of the furnace. 











BAUER’S STOCKS AND DIES AND TUBE AND 
BOLT VICE. 


Plan (F wrnace tarbe in section) 





| Mr. Bauer, the inventor and maker of the well known self- 

| adjusting spanner and pipe wrench which goes by his name, and | 

| without which no one would be who has once used it, has 

| brought out the new stocks and dies which are illustrated below. 

The dies are circular discs which exactly fit the cylindrical 
Figs. | and 2 
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BAUER’S STOCKS AND DIES. 


recesses cut in the body of the stocks, as shown by the engrav- 
ings, and particularly by the longitudinal section, Fig. 3. h 
die has on its periphery six sets of threaded semi-cylindrical 
recesses, forming complete threaded screw-cutting dies when 
placed opposite each other in pairs of the same size. The dies 








BAUER’S TUBE AND BOLT VICE. 


are held in place by central set screws as shown, and it is only 
necessary to loosen and re-set these screws to set the dies for 
any of the six sizes of thread. The dies are made so as to cut the 
full thread by once going over, as in bolt screwing machines. 
These stocks and dies have thus the simplicity of a screw plate, 
with the advantage which dies offer in making it possible to shape 
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the cutting parts, grooves, and clearance. We have tested these 
stocks and dies, and find them well suited for cutting any of six 
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definite sizes; and as the dies are well formed, they cut the 
thread with the least work. 

The tube and bolt vice illustrated below has not hitherto 
appeared in our columns, but its simplicity and effi- 
ciency give it a claim. This vice it will seen con- 
sists of a small stand with V-topped horns, between which 
are jointed two jaws whose inner and gripping edges are 
excentric from their pivots, They thus grip tightly any round 
bar that tends to turn in either direction. A very slight spiral 
spring tends to close the jaws. This vice has great range; for 








instance, one size will take tubes from jin. to 2}in. They are 
made by Messrs. Bauer and Sons, Brockley. 

Mason COLLEGE ENGINEERING SocigTy.—A meeting of this 
Society was held on Wednesday last, March 13th. Mr. G. Walkeden 


read a paper on “The Lancashire Boiler.” He disclaimed an 
idea of suggesting 7” new improvements, and restricted himself 
to the description of the best practice in the manufacture and use 
of this type of boiler. He briefly mentioned the multitubular and 
Hill’s multitubular Galloway, and other modifications of the 
Lancashire. He then went on to describe the construction of the 
shell, furnace tubes, end plates, and the arrangement of the gusset 
and longitudinal stays, and objected to the use of steam domes for 
stationary boilers. He next described the different rivet seamsa 
usually made, and briefly mentioned testing. The equipment of 
the boiler was the next division. Under this head he described 
the attachments of the feed valve 
and pipe scum tap, water and 
—— gauges, safety-valve, 

low-out tap, damper gear, Mr. 
Hopkinson’s high-steam and low- 
water safety valve, fire-doors, 
mee and bars, the bearers and 

rackets for the latter. The con- 
nection and best arrangement for 
the main steam pipe was described 
and expansion joints objected to. 
The seating and arrangement of 
flues was the next division, and 
finally he gave the general parti- 
culars of a steel boiler 7ft. dia- 
meter, viz.: Length, 27ft.; dia- 
meter of each flue, 2ft. 9in. ; weight 
with fittings hor ney 154 tons ; 
total heating surface, 850 square 
feet ; slack burnt, 17 lb. to 23 Ib. 
per square foot of grate per hour ; 
water evaporated, 80 to 85 cubic 
feet per hour. 

THE Rips_E NavVIGATION.— By 
the Bill which the Preston Corpo- 
ration are promoting in the pre- 
sent Session of Parliament, the 
seek power to borrow £366, 
for the purposes of the Ribble 
navigation and Preston Dock un- 
dertaking, in addition to £658,000 
granted by the Act of 1883, and 
£71,000 by the Act of 1888; both 
which latter sums have been ex- 

nded. Against this Bill petitions 

ave been lodged A the Rate- 
payers’ Association of Preston, and 
by the London and North-Western and Lancashire and Yorkshire 
Railway Companies. The first petition lays great stress on the fact 
that the chairman of the Commons’ Committee last year strongly 
censured the action of the Corporation in exceeding their borrowing 
powers, and trusted that “all conflicting parties might come 
together with the view of extricating the community of Preston 
from what threatens to be a very serious financial em ment.” 
The petition then recapitulates the efforts made to come to an 
amicable settlement with the Corporation, and says that in a poll 
of ratepayers, which resulted in an immense majority for the 
present Bill, the majority was obtained by means of misleading 
statements, to which cause also may be attributed the defeat of 
the various anti-Ribble candidates who came forward as candidates 
for municipal honours on the Ist November last. In conclusion, 
the petitioners say they rely upon the allegations contained in 
portions of their petition against the Bill of last session, ——s 
that the acts of the Corporation show that they cannot be truste 
with the expenditure of public eye for the purpose to which 
this is intended to be applied, and that as the Corporation have 
manifested no intention to comply with the decision of the Parlia- 
mentary Committee of last year, no further powers should be con- 
ferred upon them. The railway companies’ petition further alleges 
that the ignoring by the Corporation of the wishes of the com- 
mittee is altogether unprecedented and unjustifiable, and contend 
that the Corporation are determinedly pr ting a which 
has been condemned both by Parliament and by an independent 
engineer called in by themselves. The petitioners submit that if 
carried out at all the scheme should not be in the hands of the 
Corporation, but of a competent body in the nature of a public 
trust. If, however, the sum asked for is granted, they pray that 
the differential rating adopted in the Public Health Act, 1875, 
may be made applicable to their contributions, as their burdens 
have been made grievous by the increase in the borough rate since 
1882, when it stood at 84d. in the pound, while in 1888 it was 
1s, 54d., or more than double, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





THK ADMIRALTY’S PROGRAMME, 


Sir,—In the latter portion of my letter which you kindly pub- 
lished in last week’s issue I stated that a recasting of that measure 
was required, I now proceed to do so:— 

Admiralty’s Proposals, 
8 first-class battleships of 
14,000 tons each, 
second-class ony 6 


Alternative Proposals. 

first - class battleships of 
14,000 tons each. 

first - class battleships of 
14,000 tons each. 


tw 


of 9000 tons each. 


9 cruisers of 7350 tons 


each, 


14 
\ For the cost of 8 Medeas, the 
6 Admirals renovated, ac- 
cording to my letter of last 
week, into cruisers. 
Forthe cost of 6 Medeas; those 

6 ships, the Warrior, Black 
Prince, Achilles, North- 
umberland, Agincourt, and 
Minotaur, re-engined, re- 
armed, and altered into 
cruisers, 

For the cost of the remaining 
twenty Medeas and four 
Pandoras. 

of this latter class, 

Sharpshooters, 

Or instead of six battleships, 
twenty armoured rams or 
improved Polyphemuses, 

The total number of ships 
suggested by this proposal 
may therefore be either 74 
or 88, 


29 Medeasof 3400 tons each, 
4 Pandoras of 2600 tons \ 
each, 


30 
18 





Sharpshooters, 7 


70 Total. 74 Total. 

I am well aware that there are two weak points in connection 
with my pro Is. One of them is, the speed of the Warrior and 
the other ships included with ber will be less than the cruisers of 
7350 tons. ut as they are of larger size, and by reason of their 
armour far stronger, if supplied with new engines of exceptional 
power, they will be far more capable of maintaining their s when 
giving chase in severe weather than the proposed lesser Blenheims. 
The other weak point is the substitution of the Pandora class for 
the Medeas. But the numbers of cruisers are increased, and I 
consider this of more importance than the difference of tonnage. 

In case of a great naval war, after the cruisers of the enemy have 
been cleared off the seas, one of the special duties of the armoured 
cruisers is the reduction of the colonies and dependencies of the 
foe, troops taking part in these operations, To reiterate certain 
objections to the Admiral class as battleships—I consider it 
necessary. As they are unsuitable for foreign service, they are 
equally so for Channel duties, whether in peace or war. 

Armoured rams are indispensable aids to battleships. Com- 
paratively speaking, the Navy has none at present. Should war 
unexpectedly and shortly break out, the battleships will have to 
perform their duties under very great disadvantage. By revising 
the Admiralty’s programme, fourteen instead of eight battleships 
can be laid down; the Admirals replaced by a superior class of 
ships; paucity of numbers or inferiority of design of the battleships 
may give rise to certain dire effects, which the reflective mind 
can only foreshadow. A great increase of armoured cruisers will 
be obtained also, as there will be an addition of twelve more to the 

resent number of fourteen, which includes the two that are now 
yeing built, bringing up the total to twenty-six. The cost of the 
Admiralty’s scheme will be more than sufficient to meet the 
requirements I suggest. There will be a saving on some of the 
items of expenditure. With the exception of the Collingwood’s 
guns, those of the other Admirals, as I remarked in my last letter, 
will be ready for five of the new battleships. The Northumberland 
has been re-armed and also altered, but not yet re-engined. The 
Minotaur and Achilles are undergoing alterations. To complete 
them as cruisers, the actual amount to be expended will be found 
less than what I have pro’ > 

The remodelling, therefore, of the Admiralty’s programme will 
impart greater strength to the Navy, and the nation obtain better 
results for the sum about to be expended. In my humble estima- 
tion, the Admiralty are palpably unwise in pinning their faith solely 
on citadel ships. ould it not be prudent to construct three or 
four of the new battleships with complete armour extending from 
stem to stern! As it is quite evident, it is their intention to 
confine the draught of water to ye gr and the displacement to 
14,000 tons, why not on one-half of those ships reduce the maxi- 
mum thickness of the belt from 18in. to 17in., so as to allow of an 
extension of the armour to the extremities? To the uncontro- 
vertible decision of coming events, the merits or demerits of 
armoured and unarmoured ends should be abandoned. 

Lord George Hamilton and his colleagues, whilst animated 
with a sincere desire of presenting a faultless programme of ship- 
building, will, I trust, not deem it impossible to remodel it, so as 
to obtain the best value for the funds of the nation. 

March 18th, A RETIRED OFFICER. 





FUTURE WAR-SHIP DESIGN, 

Sir,—In view of the large expenditure contemplated in the 
building for the Navy of armour-clads and other war-vessels, 
would it not be advisable to consider the elements underlying 
their construction both in the matter of their seaworthiness 
when intact, and under the condition of their holds becoming filled 
with water from the effects of shot, torpedoes, or other causes? The 
question of the stability of the vessel when injured, and any of the 
holds becoming filled with water, seems to be one of primary im- 
portance, and it would also seem that all attention should be given 
to some means of keeping the vessel afloat, and retaining her 
upright on the surfaee of the water, for upon water entering the 
hold from the effects of ramming or injury from other causes, the 
water entering the holds destroys the original buoyancy due to the 
portion injured, and the vessel sinks deeper in the water in propor- 
tion to the volume destroyed, and not only the vessel sinks deeper 
in jo ange to the volume destroyed, but also the shoulder or 
stability becomes destroyed, and it may be that, consequent upon 
a certain destruction of parts, the vessel sinking deeper in the 
water, and the volume of buoyancy or shoulder at the water-line 

oming destroyed, there may not be sufficient buoyancy or 
stability remaining to the vessel, and she rolls over or founders. 

Now, a vessel intact has a certain volume of buoyancy or dis- 
placement, and also a surplus shoulder or righting power at the 
water-line that tend to keep and retain the hull upright, and to 
resist any overturning force or power that may be brought against 
it. But if in the event of ramming, and water entering the holds 
from any cause, this shoulder or righting power becomes destroyed, 
and the bottom buoyancy acting up tends to destroy the power of 
the shoulder remaining intact, and the vessel capsizes or founders. 
Thus,'in a vessel of, say, 12,000 tons displacement or buoyancy when 
intact, by a reduction of one-fifth the volume, the vessel loses one- 
fifth her righting power or shoulder, and if two-fifths become 
destroyed, two-fifths will be lost to the righting power, and so on ; 
and it becomes a question of the power and amount of shoulder or 
righting power required to be destroyed or lost to bring about a 
state o pe ty the vessel, 

A vessel of 12,000 tons displacement would have, when floating 
upright and intact, a volume of shoulder or righting power at the 





water-line to, say, 124 deg. inclination of 1080 tons, and according 
as the centre of gravity of weights is high or low, a righting 
moment to the same angle of heel of about 23,000 foot-tons. By a 
destruction of parts this volume and power may be conniderabl 
reduced, and by the action upwards of the bottom, buoyancy will 
tend to destroy this stability of shoulder, for the power of tho 
buoyancy is always acting up and tending to overturn the vessel. 
The shoulder or volume at the water-line is the only power to 
counteract the effect of this parte buoyancy, and the weight of 
the vessel acting down through its centre of gravity brings about 
a state of instability. Now, to counteract this overturni: 
wer, a volume of righting power of buoyancy or shoulder shou! 
placed at the water-line, such that upon injury through 
ramming, collision, or other cause it will tend to buoy up and keep 
the vessel upright on the surface of the water. e volume 
actually required at the water-line to maintain the stability or 
shoulder is not so considerable that it may not be easily obtained 
without inconveniencing or interference with the interior or ordi- 
nary internal arrangements of the vessel. The surplus shoulder or 
reserve stability may be placed within the vessel, giving security 
and protection from the vessel so readily foundering or capsizingas 
is the case in the present system of construction. Take, for in- 
stance a vessel with internal sides skins, or casings C, as in sketch, 
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forming surplus or reserve of shoulder and stability at the water- 
line, which upon any injury to the vesseland the holds ming filled 
with water will buoy up and retain the vessel on the surface of the 
water. This system of construction affords also facilities for pro- 
tection from penetration of the sides by shot, and if filled with 
coal, will form positive protective belts along the sides, giving in 
addition an internal reserve of shoulder stability and righting 
power at the water-line and protection from sinking or foundering. 
In armour-clads and other war vessels there is no protection 
at the water-line to give buoyancy or stability to the vessel 
upon any injury from ramming, from torpedo, or shot, and the 
holds becoming filled with water. The vessel hecoming injured, 
the water goosy | the holds destroys the original buoyancy due 
to this part, and the vessel sinks deeper in the water, the shoulder 
or hing power ps perma i till sufficient buoyancy becomes 
lost and the vessel rolls over. Now, to obviate this effect it is pro- 
posed to work these internal sides, skins, or casings so that they will 
give to a vessel a reserve of buoyancy, stability, and shoulder to 
resist overturning or foundering in the event of ramming, damage 
fromtorpedo or shot, or injury from other cause, and their-holds 
becoming filled with water. JA. 
London, March 12th. 


RAILWAY SPEEDS, 


S1r,—I have read with a great deal of interest the many letters 
written on fast speeds of trains both in this country and England, 
and it gives me great pleasure to me the many readers and 
railway le of England with a run that was made lately over the 
inna lorida, and Western Railway, the early part of this 
month. A great majority of the public are very apt to believe 
that in the southern states there are nothing but ‘‘one-horse rail- 
roads,” and slow schedules, but I think, after reading the figures 
given below, which are taken from the transportation department 
of this road, and which have been submitted to the general 
manager, and taking into consideration the weight of the train, 
and that the run was made over a single track road, in the face of 
other numerous regular trains, besides extra and other trains, it is 
something remarkable, and is very apt to disabuse those people 
whose minds are so positive of the ‘‘one-horse railroad of the south,” 
and will at once place a southern railroad on a standard with the 
many and so-called ‘‘ standard and best equipped ” railroads of the 
world. This train had made several runs at a rate of speed 
averaging from fifty to fifty-one miles per hour ; but of this special 
run I feel, in the face of the numerous correspondence on this 
subject, that it should be known to all who thus interest them- 
selves, and especially to the railroad people of the two countries. 
There is at present running from Jersey City, N.J., to Jackson- 
ville, Fla., a train run for the convenience of those people in the 
north who wish to escape from the cold embrace of winter and 
spend a few months in the glorious climate of the south, in the 
‘* Land of Flowers,” which is named the ‘‘ New York and Florida 
Special,” and which makes the run of 1088 miles, from Jersey City 
to Jacksonville, in 30 hours 15 minutes. It is a through train, 
without any change whatsoever, except the changing of engines. 
The whole train, with the exception of the engine, is built by the 
Pullman Palace Car Company, Pullman, IIl., and is specially built 
for this run. It is made on the “vestibule” system, by which 
means passengers are enabled to go the whole length of the train, 
from the rear to the front, without ever stepping on the outside 
of the train. The vestibule system is almost a perfect sys- 
tem for the convenience and safety of a travelling public, and 
was patented in 1887, and succeeded not only in supplying the 
means of constructing a perfectly enclosed vestibule of hand- 
some architectural app between the cars, but it accom- 
plished what was even still more important, the introduction 
of a safoty ae more valuable than any yet devised for the 
protection of human life in case of collisions, eelasticdiaphragms 
which are attached to the ends of the cars have steel frames, the 
faces or bearing surfaces of which are pressed firmly against each 
other by powerful spiral springs, which create a friction upon the 
faces of the frames, hold them firmly in cane prevent the 
oscillation of the cars, and furnish a buffer extending from the 

latform to the roof, which precludes the possibility of one plat- 
sn riding the other and producing telescoping in case of collision, 
and causes at the same time a free circulation of air through the train, 
the cars opening into each other. The train alluded to in this 
letter was composed of four cars and one baggage car, and was 
made up of the following:—Dining car, sleeping car, parlour car, 
and smoking and observation car at the rear. Each car is about 
75ft. long, and weighs about 85,000 lb., allare handsomely fitted up, 
have a full crew consisting of porters, cooks, &c., so that a m- 
ger leaving Jersey City has no occasion whatever to leave the train 
until arrival at its destination. The train is lighted by electricity, 
has library and books, desks and writing materials, a bath room 
and abarber’s shop. Thetrain is heated by steam, which is supplied 





from the engine; and, in fact, every convenience is on this train 
that a person could wish for in the most aristocratic home; and I 
say without a doubt, and without fear of a guilty conscience, that 
this train is the most thoroughly equipped and the handsomest 
train in the world running on a regular schedule. It is the very 
embodiment of luxury in travel, and one hardly feels the time pass 
in this long run before reaching the point of destination. 4 
Having described in a very poor way the comforts of the Vesti- 
bule train, I must come to the chief subject of this letter, and 
hasten to give you the particulars of one of the fastest runs ever 
made by this train, which was over the Savannah, Florida, and 
Western Railway, which is the most direct and quickest route to 
and from Florida, and which was from Savannah, Ga., to Jackson 
ville, Fla., a distance of 172 miles. This run was made by Savan- 
nah, Florida, and Western engine 80, built by the Rhode Island 
Locomotive Works, Providence, R.I., and which is a “thing of 
beauty, as well as a joy forever.” The following are the dimen- 
sions of the above engine:—Cylinders, 18in. by 24in.; driving 
wheels, 728in. diameter ; e of track, 4ft. 9in.; driving wheel 
base, 9ft. lin.; fuel, coal; boiler, made entirely of steel, 62in. dia- 
meter; number of tubes, 239, 2in. diameter by 11ft. long; fire-box, 


78in. long, 34in. wide, 66in. high; weight on drivers, 71,300 Ib.; 
weight o’ ine, 105,400lb.; weight of tender, 76,420lb.; total 
weight, 181,820 lb.; is thoroughly i with the Westinghouse 


oy 
brake for the whole train, steam bra on the drivers, and all 
other appliances tending to the safety of the train. This train 
left Savannah at 2.27 p.m. February 7th, and arrived in Jackson- 
ville at 6 p.m. the same day, a distance, as I before stated, of 172 
miles, the weight of the train without the engine being about 
340,000 Ib., a total, including the engine, of 521,820lb. The actual 
running time was three hours seventeen minutes, or an average of 
52°4 miles per hour. The number of stops was ten. The actual 
running 8 frequently ran up to 60 miles per hour, in one 
instance 70 miles per hour, and in another 75 miles per hour. The 
engineer reported that the engine rode very easy, and rolled very 
little, and he remarked as he stepped from the engine that he felt 
as well rested as when he left Savannah, notwithstanding there 
were some portions of his run where the “wind blew through 
his whiskers,” 
Below I hand you an itemised statement of the speed of this 
train between alt passing stations, each station being numbered b 
the mile- inning from Savannah as No. 0 and ending with 
Jacksonville as No. 172, which is 172 miles from Savannah :— 





No. of stations Actual leaving! Actual time | Actual speed Miles between 
and miles. | tim: 








2. bet’wstations. per hour. stations. 
| Minutes. Miles. 

0 | 2.27 - _ _ 
3 | 2.34 7 26 8 
12 2.46 12 45 9 
16 2.51 5 48 4 
24 2.59 8 60 8 
31 3.06 7 60 7 
38 8.13 7 60 7 
46 3.21 8 60 8 
52 3.28 7 51 6 
57 3.41 6 50 5 
68 3.55 14 47 ll 
78 4.06 ll 54 10 
87 4.15 9 60 9 
96 4.32 12 45 9 
104 4.41 9 53 8 
lll 4.49 8 52 7 
116 4.55 6 50 5 
124 5.03 8 60 8 
131 5.09 6 70 7 
136 5.17 8 37 5 
142 5.24 7 51 6 
147 5.30 6 50 5 
152 5.88 4 75 5 
160 5.47 9 53 8 
166 5.53 6 60 6 
171 5.58 5 60 5 
172 | arr. 6.00 2 30 1 
Total... ..| = 52°4 172 
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You will, therefore, see that a remarkable run can be made in 
the South as elsewhere. This run was made without the use of 
the block signal, and where all the handling of trains is done by 
telegraph from one office. Gro. J. LUNN. 

Savannah, Ga., February 20th. 








CONDENSATION IN STEAM CYLINDERS, 


Srr,—You raise a very curious and interesting question in your 
article of March 8th. You say that if water evaporates under 
a loaded piston liquefaction due to the performance of work will 
take place. 

Now, if we turn to the writings of any authority on the subject, 
such as Rankine or Cotterill, we shall find first a statement that 
work and liquefaction go togetuer, and next at least a tacit 
assumption that, under the conditions you have stated, no lique- 
faction will take place. My object in writing now is to endeavour 
to elicit some positive statement on the subject. This is how the 
matter stands :—At the bottom of a cylinder we have a piston which 
is loaded to 100 1b. on the square inch, resting on some water. The 
water boils and raises the piston 10ft., and does, let us suppose, 
10,000 foot-pounds of work. Now, this work came out of some- 
thing—namely, the coal or other source of heat. In what way did 
it come? More heat was poured into the water than would have 
been necessary if work had not been done. Was the total heat 
in the steam increased? If not, what became of the heat? In 
one word, how was it transmuted into work! I may be told that 
no one knows. Professor Osborne Reynolds says so. If this be so, 
then no one knows whether liquefaction took place or not asa 
result of the transformation of heat into work. Why should 
steam expanding and doing work liquefy, while steam domg work 
without expanding does not liquefy? It would not liquefy as the 
result of expansion alone. 

It is unfortunate that it seems to be almost impossible to make 
an experiment which will settle the point because of practical 
difficulties. THERMOPILE. 

Birmingham, March 20th. 








TENDERS. 


CLOONACANNANA BRIDGE. 

THE following tenders have been received for the erection of 
above bridge by the Grand Jury of the county of Mayo; Mr. Wm. 
Patterson Orchard, B.E., county surveyor, North Mayo, engi- 
neer:— 

& s. 


d. 
John Cunningham, Lombard-street, Dublin 8338 15 9 
8 
6 





ames Goodwin and Co., Motherwell, near Glasgow 2664 12 
Alexander Finlay and Co., Motherwell, near Glasgow 


(accepted) . 2289 14 








THe CrysTaL PaLack.—In connection with the Photographic 
Exhibition there will be a grand soirée on Thursday evening, 
March 28th, which will be open to visitors without extra charge, 
and many objects of great historical interest will be exhibited in 
the centre transept. At half-past six, in the theatre, a special 
series of photographic lantern slides will be shown on a screen 30ft. 
in diameter, by lime-light apparatus specially designed. At half- 
past eight o’clock addresses will be delivered on the history and 
oh ape of photography, illustrated by examples on the screen. 

usic at frequent intervals during the evening. The courts occu- 
pied by the art division of the Exhibition will be brilliantly illu- 





minated by the electric light, and the — division, in the 
grand central nave, by electric and fairy lights. 
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THE CANALISATION OF RIVERS. 
(Continued from page 146.) 

The Desfontarnes dam.—Figs. 20 and 21.—About the same 
period, M. Desfontaines, chief engineer of the Marne, invented 
another system of floodgates, turning around a horizontal axis, 
which divides their height into two nearly equal parts. The 
lower part moves in a demi-cylinder of masonry or metal, set 
into the foundations of the work. By putting this drum into 
communication sometimes with the upper pound, sometimes 
with the lower, the dam is opened or closed by a simple 
manipulation of cocks placed on the bank. But these gates, as 
easy to raise as they are to lower rapidly, are not generally very 





fortunately these hine: uire very extensive founda- 
tions, since the counter-shutter descends as far below the sur- 
face as the shutter rises above it. To constitute a retenue of 
2°80 m., as at Charlottenburg, the masonry coffer must of 
necessity be 2°80 m. below the surface; consequently the foun- 
dations must descend to a great depth below the bed of the 
river. 

The Girard dams.—The Desfontaines shutter flood-gates are 
moved by the pressure due to the head at the dam, MM. Girard 
and Callon constructed later, at the dam of I'Ile Brulée, on the 
Yonne, gates which are set in motion by hydraulic presses, 
The necessary pressure is obtained by pumps worked by a 
turbine revolved by the fall. The up stream dam frames of the 





high, because they must at 
least have a corresponding 
depth in the foundations. 
They can only then be used 
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taines dam and system.—This 
system in which the pressure 
of water, due to the falls, acts 
directly on the gates, both in 
shutting and opening them, 
has recently been greatly 
extended in Germany. While 
M. Desfontaines’ dams on 
the Marne were closed by a succession of small drum shutters { Chanoine shutters. In some dams furnished with balance 
each 1°50 m. wide and 1m. high, not comprising the lower shutters, after Chanoine’s system, notably on the Seine 
counter shutter of the same dimensions, the an engineers | and the Marne, they did not venture to work the great 
endeavoured to close a deeper but narrower pass by one single 
large drum shutter. The Schweinfurt pass—Fig. 22—con- | 
structed on the Maine in 1873, by MM. Nagel and Kemp, is | 
comprised between two piers of a rising-gate dam; its width is | 
964m. In this pass the rising-gates have been replaced by a 

single gate @ tambour imitated from that of M. Desfontaines. | 
Its arrangements are very similar to those proposed by M. | 
Krantz for small falls when he was chief engineer of the Seine, | 
in a pamphlet published in 1868, conjointly with M. Joly, con- | 
structor, at Argenteuil. They differ only from those of Desfon- 
taines dams in having the counter shutter placed at right | 
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Figs. 20 and 2i—Revolving Gate of the Schweinfurt Pass on the Marne. 
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closed by a drum shutter precisely like that of M. Desfon- 
taines’, but 5°20m. in width and 1°80m. in length, so that 
with its counter-shutter the gate forms a metallic panel 5°20 m, 
in width and 3°50 m. in height, revolving round its horizontal 
axis. The Charlottenburg dam—Figs. 23, 24, and 25—also con- 
structed by M. Mohr in 1884 on the Spree, immediately below 
Berlin, is composed of four leaves each 10°50 m. wide, closed by | gates from a boat; they set up frame bridges up the 
the ordinary rising gates, and of a pass 10 m. wide closed by | stream, as had been done at Courbeton in 1830, not 
a movable shutter similar to those of M.’Desfontaine. The | for the purpose of placing the rails, but simply to carry the 
height of the dam in the 
threshold of the rising flood- 
gates, as well as of the shut- 
ter of the is, when 
lowered horizontally, 2°80 m. 
The metal panel moving 
round a horizontal axis which 
constitutes the shutter and 
the counter shutter, is then 
10 m. wide by 5°60 m. high, 
The passes of the Maine 
dams, constructed in 1886 
between Frankfort and May- 
ence, are 12 m. ride, and the 
retenue rises to 1°70 m. at 
their entrance. Here the 
shutters, with the counter 
shutters moving in the 
drum, require the metal 
panels to be 12m. by 
3°40 m. The working of 
the drum dams is managed 
in a very curious manner. 
The man in charge simply 
moves a lever, to open or 
shut the communication of 
the drum with the upper 
ani lower pounds and — : 

the shutters fall or rise immediately under the pressure of | windlass, which on the Upper Seine is placed on a boat. M 
the water alone, however great the fall may be. On the Marne | Boulé has employed the same expedient in constructing in 
small shutters following each other fall successively over the | the dam of Port-d-l’Anglais on the Seine, immediately above 
whole width of a waste weir 50 m. wide, and they can be | Paris, a deeper pass than the old one, Very large gates 
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Fig. 22—The Schweinfurt Pass. 


Fig 23. 
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Fig. 23—Drum Shutter at Charlottenburg, on the Spree—Longitudinal Section. 


24. Fig 25. 
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Figs, 24—Drum Shutter of the Pass at Charlottenburg. 


Longitudinal Section. Fig. 25—Drum Shutter of the Pass at Charlottenburg. 


Transverse Section. 


raised immediately against the cataract itself, which has just | were required there, about 4 m. high— Fig. 27. This 
been formed. It is the same at Schweinfurt, Tarnowke, Char- | dam was finished during the winter of 1870-1871, under 
lottenburg, and on the Maine, but in the latter case one | circumstances as difficult as those under which the canal 


single large gate opens in two minutes to allow a raft to 
pass, and shuts as rapidly as soon as it has passed. Un- 








between the Sadne and the Loire was constructed in 1793. 
It was again raised in 1880-81, and it was then found pos- 








sible to place flood-gates 4°20 m. in height without changing 
their structure. 

The Mulatitre barrage, Fig. 28.—Some engineers have criti- 
cised the racks called “ barres } talons,” by means of which the 
shutters of the Chanoine dams are lowered from the banks, 
However, out of the twenty-nine dams of this system which 
have existed since 1871, between Auxerre and Paris, it has been 
very rarely that any of the fifty-eight racks have been damaged ; 
and when any accident has occurred it has simply caused some 
delay, and has never prevented the opening of the pass. Still, 
racks have their inconveniences when they are too long. M. 
Pasqueau, the engineer, endeavoured to dispense with them in 
1879 at the Mulatidre dam at Lyons, which has been established 
across the Sadne and its confluent with the Rhéne. For this 


Fig 26 





Fig. 26—Girard’s Ehutter, Barrage of L'’ile Brulee sur I'Gonne, 


purpose he invented a particular form of stop, against which the 
strut of the shutter is supported. But this deprives the Cha- 
noine system of one of its greatest advantages; it loses the 
power of being opened in a few minutes, even when there is ice 
to contend with, by simply manceuvring the jack placed on the 
bank. In fact, certain dams of the Upper Seine have been 
opened on several occasions when the river has been completely 
covered with ice, notably the Port ) )’Anglais dam on the 25th 
of December, 1870, during the seige of Paris. This is not pos- 
sible with the frames; they must be lowered before the ice 
forms, and this is now without doubt their only inconvenience. 
In the Seine dams of the Chanoine type the frame foot bridges 
are only necessary for raising the shutters. When the dam is 








Fig. 27—Chanoine Shutters, with a Gays and Up-stream 
Hey Standards—The Navigable Pass of Port-a-l'Anglais on 
the Seine. 


shut and frosts are anticipated the frames can be lowered while 
the shutters are kept upright, since they can be afterwards opened 
by means of racks. It is not the same at the Mulatitre dam; 
the same manceuvre being there necessary either for lower- 
ing or raising the shutters—Fig. 19. The type of the Mula- 
titre dam has been adopted for the dams on the Ohio, United 
States. 

Shutter gates.—Placing frames higher up the stream, above 
the Chanoine shutters, is equal to employing two dams instead 
of one; the one is but an accessory, and serves only to work the 
other, the principal dam. M. Boulé proposed in 1874 to do 













SI, 


Y —— 


Fig. 28—Frames and Shutters of the Navigable Pass of the 
Mulatiere Barrage on the Saone. 


away with one of the two, and to modify the frame and rail 
dam a little by increasing its height. The highest rail dams, 
those of the Lower Seine and the Meuse, did not sustain a depth 
of water on the masonry above 3°10m. The frames of Port-i- 
l’Anglais were 4°75 m. high. It would not have been possible to 
place rails against them ; they would have been too heavy. To 
overcome this difficulty it was found sufficient to replace the 
vertical rails by pieces of wood placed horizontally—Figs. 29 
and 30—as in the cross-girder dams. The length: of the pieces 
of wood is determined by the interspacing of the frames instead 
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of the height of the retenue; this is not much above 1 m., instead | in removing the sliding 
of 4m.or 5m. Their thickness and weight are at the same time | surface. A 
diminished. Their width can be increased by making them into | on, 


small square gates placed one 
above the other a the 
frames. M,Boulé did this at 
Port-d-l’Anglais in 1874. The 
pass of the Mulatiére dam, 
called the waste weir, at 
Lyons, was afterwards closed 
in this manner, and more 
recently a part of the Su- 
resnes dam, on the Seine 
below Paris. The small gates 
are very easily placed and 
removed by means of a 
windlass, being made to 
slide against the frames. 
The pressure of water sup- 
ports them on the principals 
which carry the bridge and 
the rolling windlass. Their 
movements are never brusque 
and dangerous, like the rails, 
and especially the balance 
gates. In short, the object 
of M. Boulé has been to 
replace the rails of the 
Poirée dam by short, but 
very wide, cross girders. 
These small gates might be 
called cross-girder gates, In 
1876, as soon as M. Yamiki 
knew of M. Boulé’s inven- 
tion, he applied it to the 
dams of Moskover, reducing 
these small gates to simple 
planks 0°25 m. to 0°30 m. 
high--Figs.31 and 32—which 
can then be worked by the 
hand, without a windlass, 
by means of a simple pole 
with hooks at the end. To 
facilitate this 
each plank is crossed by 
two treenails. It forms a 
perfect cross-girder, 
Jointed curtains.— Figs. 33, 
34, 35,36,37.—On the Lower 


Seine M. Camére, chief engineer at Vernon, has employed still | 


smaller transverse pieces of wood, but uniting them together by 
hinges. They are rolled up like the drop scene of a theatre by 


Fig 31. 
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Fig, 31 Horizontal Plank Shutter Frames, the Perervu Dam on 
the Moscova—Up-stream Elevation. 


means of chains which raise them all at once. But this apparatus | 
is more complicated, more fragile, and more costly; then in | 


rolling up the curtains the bottom gates are opened, while 


Fig 33. 

















Fig. 383—Frames with Jointed Curtains, the Villez Dam on the 


Seine—Up-stream Elevation. 


Fig 29. 








tes the water overflows from the 
t the Suresne dam, of which we shall speak further 
M. Boulé has employed alternately the small sliding gates 






Fig 30. 





Figs. 29 and 30—Shutter Gates and Frames on M, Baule’s System at Port-a-l’'Anglais, on the 
Seine—Transverse Section and Up-stream Elevation, 


of his own system, as at Port-a-l’Anglais, and M. Caméré’s | 


curtains. 
Conditions fulfilled.—_By these divers means the conditions 


32. 
A 






Fig. 32—Horizontal Plank Shutter Frames, the Perervu Dam on 
the Moscova.—Transverse Section. 


which the frame dams are intended to fulfil are completed. The 
overflow of water discharges itself always over the top of the 
gates carrying with it all floating bodies, and the water level 
regulates itself, for very great differences of discharge must 
take place to vary sensibly the height of the overflow over the 
whole width of the river. It is useless to construct at the side 
of a movable dam a fixed waste weir almost equally long and 
costly. Thecurrent equally distributed no longer produces the 
eddies which were caused by the opening of the bays over the 
whole of the dam. Further, the water level can be raised as 
high as is wished, even to the banks ; the length and weight of 
the rails are no longer an obstacle. The frames of Suresnes are 
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ne.—Transverse Section. 


6m. high, their gateways 5°18m. long, by 1°25 m. wide each ; 
the fall they support is usually 3°20 m., and has risen under 
certain circumstances to 3°60m.; for instance, on the 10th 


Fig 34. 
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Fig. 34—Frames = Jointed Curtains, the Villez Dam on the 


August, 1885, and on the 24th May, 1886. Nothing would pre- 
vent the use of still higher frames but their weight—those of 
Suresnes each weigh 1800 kilos.—and the old processes are then 


| 
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Fig 35. 








Fig. 356—Front and Edge View of Jointed Curtain. 
insufficient for lowering or raising them from the floor of the 


lock. 
The Mégy chain.—This last difficulty has been solved by M 
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Fig. 36—Barrage at Poses. 


Mégy, constructer of windlasses at Paris, by means of a con- 
tinuous chain which runs across the whole river, and rests on 
the top of the frames. It is fixed to each of them, having from 
one to the other a length of chain a little greater than the space 
between them; this chain 
is then acted on by a wind- 
lass placed on the bank. It 
is sufficient to roll up or 
unroll less than a metre of 
chain to bring each frame 
successfully into its place. 
At Suresnes each frame is 
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raised or lowered in three 
minutes, and the whole dam 
of this great arm of the 
Seine in three hours over 
the whole width of 72°38 m. 

Overhead barrage frame.— 
Another means has been in- 
vented by M. Tavernier, 
chief engineer of the Rhone, 
and employed later on the 
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Fig. 37—Front View of Curtains and Frames of the Barrage at Poses on the Seine. 


Lower Seine by MM. de 
Lagréné and Caméré at 
Puses, Port-Mort, Mericourt, 
and Meulan for constructing 
dams of great height, and 
without fixing any mechan- 
ism at the bottom of the 
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river. It consists in replacing the frames by iron girders fixed 
under the bridge by hinges—Figs. 36 and 37. To open the 
dam, instead of lowering them on to the floor, they are raised 
under the superstructure of the bridge ; there is, then, nothing 
in the river but the masonry floor on a level with the natural 
bed, and the piers of a large bridge. As early as 1829, 
Mr. Frimot invented a type of bridge-dam for the Seine. In 
1836 one was constructed over the Upper Yonne, at Belombre— 
Fig. 1—but this bridge was of masonry, its arches only rose 
4 m. above the ordinary level of the water, and were but 8 m. 
nspan. On the Lower Seine metal bridges have been set up, 
the arches of which have a span of 30 m., and are sufficiently 
high for boats to pass beneath, whatever the height of the water 
may be, when the principals are raised under the bridge. The 
dam of Poses—Figs. 26, 27, and 28—supports a still greater 
reserve of water than that of Suresnes ; the fall rises to 4°18 m. 
Curtains 5°35 m. in length are employed, while those of 
Suresnes are only 5°18 m. This kind of dam is naturally dearer 
than a frame dam, for the latter would not weigh heavier than 
the principals fixed under the bridge. The piers and the super- 
structure constitute therefore supplementary constructions 
which increase the price of the work. Still this system may be 

_ usefully applied under certain circumstances— for instance, 

" where the bridge can be used for traffic or for a railway line, 
but these cases are exceptional. 


(To be continued.) 








THE INSTITUTION OF CIVIL ENGINEERS. 


COST OF WORKING THE HARTZ MOUNTAIN RAILWAY. 


At the ordinary meeting held on Tuesday the 29th January, 
the president, Sir George R. Bruce, in the chair, the second 
paper read was on the “Cost of Working the Hartz Moun- 
tain Railway,” by Mr. Robert Wilson, M. Inst. C.E. With the 
view of substituting an incline for a summit tunnel on the New 
Zealand Midland Railway, the author had investigated the cost 
of working the Hartz Mountain line, which connected the town. of 
Blankenburg with Tanne, the terminus in the mountain district. 
This line was worked by locomotives constructed upon the Abt 
system, in which reliance was placed on adhesion and rack rail com- 
bined, the rack rail being only laid on heavy gradients. The pinions 
on the engines ran in and out of gear with these racks, through the 
medium of a movable length at each end of the sections, fitted with 
this auxiliary power. The following particulars and data were given 
in respect of this line:—Total length, Blankenburg to Tanne, 
18°95 miles; aggregate rise, 1495°lft.; rise from Tanne to 
Biankenburg, 635°5ft. Total length of the adhesion sections, 
1425 miles; maximum gradient, 1 in 40; shortest radius of 
curvature, 590°6ft. Total length of the rack sections, 4°70 
miles; maximum gradient, 1 in 16°67; shortest radius of 
curvature, 820°2ft.; average service weight of locomotives, 
51°2 tons; standard weight of train, 118°] tons ; average weight 
of train in 1887, 95°5 tons; gauge, 4ft. S84in. The traffic 
in 1887 was: Number of ngers, 53,500; weight of goods, 
118,105 tons; total train mileage, 58,908. In the same year the 
working expenses were :—Salaries, £1997 3s. 2d., or 2409 per cent., 
wages, £2312 16s. 10d., or 28°00; general expenses, heating, light- 
ing, &c., £608 10s. 7d., or 7°30; maintenance of permanent way, 
£902 lds. 11d., or 10°90; fuel, water, lubricants, &c., £1516 13s. 4d., 
or 18°21; repairs to locomotives and wagons, £608 13s. 6d., or 
7°50; rent of wagons of other railways, £342 13s. 1ld., or 4°00— 
total £8289 7s. 3d., or 100°00 per cent. Thus the cost of working 
was 2s, 9°8d. per train mile. The average working expenses of the 
railways in Germany in 1885 was 3s. 3d. per train mile; and in 
Austria-Hungary, 3s. 6d. Thus the comparative cost of working 
was in favour of the Hartz line. With rd to the cost of motive 

wer, in 1887, salaries and wages came to £941 16s. 3d.; fuel, water, 
ubricant, &c., £1516 13s. 4d.; repairs to locomotives and wagons, 
£608 13s. 6d.—total, £3067 3s. 1d., or 1s. O-d. per train mile. 
From the statistics of 1885, the corresponding cost of transporta- 
tion and motive power on the German railways was 10-ld. per train 
mile; and on the Austrian-Hungary railways ls. 0°7d. But the 
Hartz Railway was a ion of steep gradients, and as abnormal 
grades on the German and Austrian railways were the exception 
and not the rule, a more equitable comparison was obtained by 
examining the expenses of transportation and motive power upon 
the Semmering Railway, the mountain section of the “ Oecester- 
reichische Sudbahn.” The leading characteristics of this line were: 
Total length, Payerbach to Miirzzuschlag, 25°9 miles; aggregate 
rise, 1505°9ft.; Miirzzuschlag, to Payerback, 715°3ft.; on round 
trip, 2221-2ft.; maximum gradient, 1 in 40; average weight 
of trains in 1887, 129-7 tons; total train mileage, 351,614. 
The expenses of transportation — motive - power —for 1887, 
were Is, 4‘$d. per train mile. These figures seemed to prove 
that the introduction of the rack sections with steep gradients 
on the Hartz Railway did not increase the cost of working 
beyond that of a line with much easier gradients worked by 
adhesion engines; instead of an increased cost, there was a 
substantial decrease. The author, however, observed that 
the train mile, being merely a standard of convenience, left out 
of consideration the weight of trains, and the height to which they 
were lifted; so that a comparison between individual lines, made 
by the standard of cost of working per train-mile, would be like 
comparing the efficiency of two pumping-engines without knowing 
the depth from which the water was lifted in each instance, unless 
the railway systems so compared were of such magnitude 
as would eliminate by average, without sensible error, the 
differences of grades, curves, &c., upon each. But this 
objection would not apply to a standard of cost of work per- 
formed in overcoming friction and gravity, which had been 
suggested to him by Mr. Rinecker. Taking the work performed 
as the product of the work and height, the lines being practically 
continuous undulations, distances might be treated as a factor 
of friction, and eliminated from the calculation, because the 
expenses corresponding to friction were included in the expenses 
of lifting the weight. On this basis the following comparison had 
been made :— 





Hartz. Semmering. 

Length of the round trip 37°9 miles. 518 miles, 
Aggregate rise... .. .. .. «. 2130°6ft. 2221 -2ft. 
Average train load, exclusive of 

SD és oe Ge? ee ee 95°5 tons. oe 129°7 tons. 
Work performed per round trip.. 203,472 foot-tons. .. 288,090 foot-tons. 
Expenses of transportation and 

motive-power per train mile .. 1s. 0°5d. 1s. 4°9d. 
Ditto per roundtrip .. .. .. £1 19s. 5°7d. £3 12s. 11°4d. 
Per 1000 foot-tons .. 2°3d. 30d. 


Therefore the cost of lifting 1000 tons of train weight to a height 
of one foot on the Hartz was only 76°6 per cent. of the cost of 
similar work on the Semmering, and the saving would be still 
more marked if the traffic was anything like the amount of 
that on the Semmering. The difference in the cost was, in 
the author’s opinion, in a great measure accounted for by the 
adhesion locomotives being heavier than. the Abt combination- 
engines; the number of engines employed on the Semmering 
line being greater, in comparison to the work performed; the 
steaming capacity of the Abt engines being better than that 
of the adhesion engines at low speeds; the superior quality of 
coal used on the Hartz line, and the combination-engines being 
unable to slip in any state of the atmosphere, which was not the 
case with the adhesion-engines. The consumption of fuel on the 
Hartz line in 1887 was, per train-mile, 48°681b.; on the round trip 
of 37°9 miles, 1845 lb.; = 1000 foot-tons, 9°07 1b.; per indicated 
horse-power, 3°898lb. In Germany, the average consumption of 
fuel in the locomotive engines, per indicated horse-power, was 
5°253lb, The author considered that one of the great advantages 





obtained by the system of combined adhesion-and-rack on the 
Hartz, was that it enabled the same engine to take the load over 
the entire line. The cost of working the Rimutaka incline by the 
Fell system was 3s. 7‘5d. per train-mile, against 1s. 0:5d. with the 
rack system on the Hartz line. The Fell engines on the former 
line worked only the short incline of 2} miles, and had often to 
stand in steam waiting for a train; and the author attributed the 
difference of cost mainly to this cause, together with the extra 
cost of fuel and of labour in New Zealand. 





THE FELL SYSTEM ON THE RIMUTAKA INCLINE NEW 
ZEALAND. 


The third paper was on “Further Information on the 
Working of the Fell System of Traction on the Rimutaka Incline, 
New Zealand,” by Mr. Joseph Prime Maxwell, M. Inst. C.E. 
The author had given an account, in 1880, of the working of the 
Rimutaka incline, then but recently opened. In the present 
communication he submitted some additional data of working 
tte Fell system, especially as the incline, which was on a 
gradient of 1 in 15, had many 5-chain curves, which were traversed 
with great facility. The traffic over the incline both ways for 
the year ending the 3lst of March, 1888, was equal to 50,000 
tons of net paying load, the passenger tonnage being calculated 
proportionately to the non-paying load carried, as compared with 
goods tonnage. The cost of locomotive power for this service 
was equal to 4d. per ton of net paying load per mile. This 
might seem a high rate, but labourers on the New Zealand 
Government Railways were paid 6s. 6d.; gangers, 8s.; mechanics 
and smiths, 9s, to 10s. 6d. per day of eight hours; drivers, from 
10s. to 13s.; and firemen, 7s. 6d. to 9s. These rates in some 
instances were nearly double those in the United States, and 
still more in excess of European rates. The coal, which cost 
17s. 6d. per ton, had the following constituents :—Fixed carbon, 
62°87 per cent.; hydrocarbon, 31°64; water, 1°66; and ash, 3°83 

rcent. Since the incline was opened, many improvements had 
Con made in the details of the original Fell engines. These im- 
provements were described. The gripping wheels were turned to 
the profile of the centre rail. Sand between the rail and gripping- 
wheels was not used, the wheels now giving ample adhesion. 
The vertical motion of the engine on springs we | slight, the 
grooved gripping-wheels were not materially affected. Spherical 
crank pins bad been substituted for the original straight pins, to 
allow for the gripping-wheels working out of the horizontal when 
turned smaller, or when drawn back from the rail. The original 
valve gear had been removed, and a simple one substituted. The 
lead on the valves of the centre engines, which caused a heavy 
knock on the geared wheels, had been much reduced, and geared 
wheels of cast iron were acting satisfactorily. The Joy valve 
gear on the new engines worked well; after twelve months the 
wear was scarcely noticeable. In descending the incline, steam 
was used in the cylinders for lubrication; and jets of water were 
played on the centre rail, just in advance of the brake, to cool the 
rail and saturate the longitudinal sleepers, as a preservation 
against fire. The brake also lasted three times as long as when 
applied to a dry rail; water was also used on the trailing wheel 
tires, and it was found that the wear of rails and tires was 
considerably reduced by the free use of water, the train friction 
being reduced. Additional sand pipes had been fitted to the 
driving wheels. All coupled wheels were supplied with sand. 
When two engines were working a train, if the rails were greasy 
the leading engine with sand worked without much slipping; 
but the second engine slipped, unless the sand placed on the 
rails by the leading engine was washed off. This was done by a 
jet of water from the second engine, which placed fresh sand 
on the rails. The coupling gear of the regulator handles had 
been removed. When one engine slipped, steam was shut off 
both in the outside and the centre engine, instead of the one 
only that was slipping. All loads were now hauled; each engine 
was so placed as to haul its own load, and broken couplings were 
rare. Forty-five minutes were allowed between the stations for 
ascending goods trains with a gross load of 65 tons, exclusive of the 
weight of the engine; mixed ascending trains were allowed forty 
minutes, and a load of 60 tons. The distance was three miles. 
The centre engine alone could take 40 tons up the incline, and 
the outside engine alone 30 tons. Trains were worked with one, 
two, or three engines, the engines being placed so as to divide 
the train, to prevent overstraining the drawbars. The traffic was 
somewhat intermittent, which increased the cost of working. 
The low speed in ascending the incline, while it prevented wear 
and tear, economised fuel greatly, and lessened the risk of 
accident. The capacity of such an incline for traffic would be 
limited, among other things, by its length. An incline from two 
to three miles long, up which were conveyed loads of, say, 180 
tons, with an allowance of an hour and a-half for the double trip, 
and with sufficient siding room at the foot and summit, was equal 
to an ascending traffic of 1440 tons of gross load per day of 
twelve hours. A series of such short inclines, with suitable 
intervals to allow of crossing and —- would evidently have 
the same capacity. For the year ending the 3lst of March, 1888, 
it was stated that the train mileage was 10,859; engine mileage, 
15,020; consumption of coal per mile, 110°731b.; of oil per 100 
miles, 3°98 quarts; of tallow, 0°951lb.; and of waste, 4°64lb. The 
total cost per engine-mile was 3s. 7°5d. 








THE FALL IN CoppeR.—The Scrap Metal Company quote present 
prices as follows :—Old rey £62 ; old brass, £38; old gun- 
metal, £48 per ton. The fall in copper has led toa good demand 
for scrap metal at the lower prices ruling for the different articles. 
The Delta Metal Company say that in consequence of the continu- 
ous fall in the copper market it has again reduced its prices, and 
now quote Delta metal ingots, £68 10s. per ton, and ditto bars from 
9d. per Ib. and upwards, 


CIVIL AND MECHANICAL ENGINEERS’ Society. — The president, 
Mr. R. E. Middleton, and many of the members and friends of this 
Soviety, visited the Nine-elms Works of the London and South- 
Western Railway Company on the Ist inst. They were conducted 
by Mr. Pettigrew, the manager ; Mr. William Adams, the present 
superintendent, who succeeded Mr. Beattie, has made important 
additions which enable the company to manufacture their own 
engines at the rate of one per week. Some novel machinery has 
been put to work, particularly the milling machinery for the 
cylinders, and slides, the emery wheels for grinding the piston-rods, 
and the hydraulic machinery for pressing and moulding the boiler 
plates. Mr. Adams has invented vortex blast pipes, by which the 
consumption of fuel per mile run has been reduced from 30 lb. to 
264 Ib., the saving thereby effected being £34,000 per year. 
The works now cover forty-five acres, and employ 2400 hands, The 
company has 850 miles of railway, 550 locomotives, 3800 carriages, 
and wagons, 

LIVERPOOL ENGINEERING SocrETY.—The usual fortnightly meet- 
ing of this Society was held at the Royal Institution, Colquitt- 
street, on Wednesday, the 6th inst., when the President—Mr. 
Charles H. Darbishire, Assoc. M. Inst. C.E.—occupied the chair. 
Mr. Coard 8. Pain, Assoc. Inst. C.E., exhibited a number of very 
interesting lantern views, illustrating the progress of the Vyrnwy 
Waterworks up to the present time. Mr. T. L. Miller, Assoc. M. 
Inst. C.E., afterwards read a short paper on ‘‘The Relative 
Advantages of Iron and Steel Shafts,” and exhibited a number of 
views and samples representing flaws and fractures of iron and 
steel shafts. Professor H. 8. Hele-Shaw, M. Inst. C.E., raised the 
question, Is there any fibre or grain in wrought iron? and exhibited 
a number of views and samples supporting his opinion that a fibre 
or grain exists in wrought iron, and is probably due to small 
portions of slag remaining in the iron becoming elongated during 
the process of rolling. The adjourned discussion on these subjects 
will take place on Wednesday, the 20th inst, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(Hrom our own Correspondent.) 

On ’Change in Birmingham this—Thursday—afternoon and in 
Wolverhampton yesterday, the effect of the approach of the end 
of the quarter was observable, more especially in the finished iron 
branch. Business is becoming quieter in this department, and 
makers report the arrival of fewer orders, There is the usual 
tendency amongst consumers to restrict deliveries until this month 
is over, and a new quarter is entered upon, and this to some 
extent accounts for the lessened vigour. But apart from this 
occasion of slackening off, there is also a distinct ease in the orders 
for black sheets, the result of lessened buying by galvanisers, some 
of the mills at different works have had to be put to stand. This 
circumstance is becoming more apparent weekly, and it’ would be 
one-sided not to take note of it. There is no occasion for alarm or 
for disquiet of any sort, since the decline is not yet sufficient to 
warrant any such feelings, but it will have a tendency to check 
somewhat the further extension of productive power, and will on 
this account work good rather than evil to the trade. Production 
of sheets has of late been unduly inflated. 

Already there are rumours of intended restriction of production 
by the Steel Makers’ Association next quarter, to maintain present 
om. The suggestion was much discussed in Birmingham to-day. 

yhile varied opinions were expressed concerning the practicability 
of sustaining quotations by this procedure, it was generally agreed 
that some effort should be made to keep up prices as much as _pos- 
sible. £7 is still quoted for singles ; £7 10s., doubles ; and £8 10s., 
lattens, Six months ago contracts for doubles were taken at 
£6 5s, per ton, and the average price for the last six months is esti- 
mated to have been about £6 12s. 6d. 

An informal meeting of the Steel Association has already been 
held to consider what shall be done next quarter. Nothing definite 
has, it is understood, been determined on, but report has it that 
some concession is not unlikely to be made in the present Associa- 
tion rates, 

Galvanised corrugated sheets are quoted by asssociation makers 
£12 5s. f.o.b. Live 1, and £12 7s. 6d. London. Non-associated 
makers quote £12 Liverpool, and £12 2s, 6d. London, Specifica- 
tions are not abundant, and London and other merchants are un- 
doubtedly bearing the market. Inquiries show that they have 
orders, but they are holding them back. They are trying to avoid 

ying the “‘extras” demanded by the galvanisers, yet these 
atter state this week that they have no alternative but to demand 
them, since the charges of the black iron makers for some of the 
gauges and sizes required by consumers are £2 15s. per ton “extra.” 
It is makers’ demands for these extras that interfere with orders 
being placed. Again, the Australian demand continues much 
below the recent average. South America and South Africa are, 
however, buying well. 

The quarterly meetings are fixed for April 10th and 11th in 
Wolverhampton and Birmingham respectively. To those meetings 
ironmasters are now looking forward. What their character may 
be will probably largely decide the course of trade during the 
first half of the succeeding quarterly period. No alteration is 
likely to be declared in marked bars. These will most probably be 
repronounced at £8 2s, 6d. for common, £9 10s. single best, £11 
double ditto, and £13 treble ditto. His lordship’s rivet and tee 
iron was quoted to-day at £10 10s. single best, £12 double best, 
and £13 10s, treble best. Angles and strips and hoops of ordinary 
gauges were £8 12s, 6d. common, £10 single best, “i 10s. double 
best, and £13 10s, treble best. Strips ond hoops of 20ft. and jin, 
were £9 12s. 6d., £11, £12 10s, and £14 10s. respectively, while 
#in. were £10 12s, 6d., £12, £13 10s., and £15 1 These quo- 
tations are subject to a merchant allowance of 10s, per ton. 

There does not seem to be much probability at the quarterly 
meetings of Messrs, Wm. Barrows and Sons or Messrs. Jno. Bradley 
and Co. making any departure from the exceptional position which, 
nominally at least, they have occupied ever since last October in 
the matter of marked iron quotations. Messrs, Barrows quote £7 
for bars, £8 10s. for best, £9 10s. for best best, £7 10s. for plating 
bars, and £15 10s. for charcoal iron, Angle iron they quote 
£7 10s.; best, £9; and best best, £10, Best T and rivet iron is 
£9, and double best swarf ditto £10. Hoops from 14 to 18 w.g. 
are £7 10s., and best £9 per ton. Jno, Bradley and Co.’s bar price 
remains at £8 10s, per ton. 

The hoop and tube strip ironmakers are also formulating their 
pong for next quarter. Meetings of the om associations 

ave been held ; and, as to the latter, it is understood that prices 
will probably be advanced 5s. per ton. Demand in this branch 
is not, however, very active at present, and tube makers declare 
that in the actual state of the trade it will be impossible for them 
to obtain any compensatory advance on the finished article. Hoop 
iron and merchant strip keeps at £6 5s. per ton. Gas strip at 
present is £5 15s. to £6, so that the advance would make the price 
£6 to £65s. Common bars are £5 5s. to £5 10s., and merchant 
bars £6. 

Much inquiry was again made on ’Change to-day—Thursday— 
<a the local movements of the Admiralty in the matter of 
the intended heavy expenditure on new vessels, and to which I 
referred last week. It would not appear that any offers of a 
specific character in ction with the new work have yet been 
made to Staffordshire ironmasters, but certain of the local firms 
who have a reputation for best iron have always contracts manu- 
facturing with the Admiralty, and are therefore continually in 
close communication with the Department. The Director of Navy 
Stores, Mr. Collett, has recently been at the works of certain of 
our Staffordshire ironmasters, and has been going into several 
important matters. Valuable Admiralty orders for this district in 
connection with the intended expenditure will doubtless be placed 
at Staffordshire iron and steel works during the next few years, 
but the specifications are not yet out. 

Steel sells freely, alike local and imported makes, and prices are 
advanced. The Staffordshire Basic Steel Company quote plates 
£7 5s. to £7 10s.; bars, £6 5s.; angles, £6 5s.; tees, £6 10s.; and 
channels and finished sections, £7 per ton. Blooms and billets are 





not a trade which the company much cultivates. Steel blooms 
from Wales are quoted £4 15s. to £5; Sheffield plating bars, 
£5 5s,; Scotch lin. steel billets, £5 5s., delivered here ; Scotch 


stee) plates for flanging and boiler purposes, £8, delivered ; angles, 
£7 5s.; and channels, £7 15s. per ton, all made to test. 

A large business continues to be done in pigs. Sellers are almost 
besieged with inquiries, and orders are being very freely booked. 
The maintained upward movement in the north, and on the west 
and north-east coast, in hematites is operating upon consumers 
here as a marked stimulus. They fear being left far behind, unless 
they early conclude purchases, with the market still rising against 
them. ey are, therefore, now buying heavily. Prices are 
further advanced this week, and compared with a fortnight ago 
some Midland brands were this afternoon quoted up in Birmingham 
2s. per ton. Derbyshires are 45s., delivered at consumers’ works ; 
Wiltshires, 44s. 6d., delivered ; Northamptons, 44s. to 44s. 6d.; 
and Lincolns, 46s. to 47s, per ton. Higher prices than these were 
quoted in some instances, 

Staffordshire pigs are being sent away from the furnaces with all 
possible dispatch, Makers are already well booked forward for 
next quarter, and against the quarterly meetings come round 
buyers will have, perhaps, done most of their business, Cold blast 
pigs of the Lilleshall reer 4 Shropshire, were this afternoon 
quoted 87s, 6d.; hot blast, 55s.; Staffordshire good part-mines, 
forge, 45s,; and foundry pigs, 47s. 6d. to 50s. per ton. 
were very strong at 57s. 6d. for forge sorts. 

The proposed coal trade syndicate was discussed in Birmingham 
this afternoon amongst the colliery masters, but the whole thing 
was considered too gigantic to be possible or workable. A syndi- 
cate for one part of the kingdom would be no use unless all the 
other colliery districts were included, and the idea of cornering all 
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raised in the aan, amounting as it does to 160,000,000 
—— annum, was spoken of as an absurdity, particularly when 
the available supplies are practically inexhaustible. 

‘About a fourth of the whole = had last week been secured 
for the Electrical and Industrial Exhibition, which is to be held in 


and a small flat slide valve is attached to the top valve rod, on 
which are i ea collars moved at the end of each stroke by 
the crosshead arm on the pump rod. The collars on the middle 
rod, which is a continuation of the en of the auxiliary 
cylinder, are set rather further apart than the others, so that the 





ious ec ley Hall, Birmingham, in August, Sep y 

a d tober, ap} fcations having then been received from fifty or 
sixty firms; an further a have, since then, been coming in 
daily. It is expected that the industrial exhibits, as distinct from 
the electrical, will occupy about two-thirds of the total available 
ce, The profits will go to the three chief Birmingham hospitals. 

e lighting and transmission of power for use in the hall is to be 
divided between twelve firms. egg ogy prizes are some for the 

e 


best systems of electric ok dna es will include Sir 
William Thompson, Sir H. M.P., avid Solomons, and 
Professor Sylvanus P. Thompson. The general engineering trades, 
not of Birmingham alone but of all the chief English centres, will, 
it is anticipated, be well represented. The Marquis of Salisbury, 
the Lord Ma or of London, and Mr, Edison, the electrician, are 
among the patrons. : . 

Business may be reported satisfactory in most of the iron and 
steel hardware branches, and though home orders are somewhat 
small, yet they are numerous and the stocks are low. For export 
the orders are well up to the average value, more — for 
Australia, South America, the Cape, and the Spanish West Indies. 
There is not much doing at date with Canada or with the Continent; 
but with India there is a steady business, more especially in 
machinery, railway material, and galvanised iron. 

Nettlefold’s have this week advanced their prices by a reduction 
of 5 per cent, in the discount from list prices of iron wood-screws. 


ir 








NOTES FROM LANCASHIRE, 
(From our own Ci 

Manchester.—There is a continued steady healthy improvement 
throughout the iron trade of this district. Pig iron again shows a 
further advance, and manufactured iron is now moving in the same 
direction. It is not only the large weight of onde which has 
recently been done, and which is still in pi that gives the 
strong upward tendency to the market ; the wages question is a 
very serious element in determining makers as to their future 
engagements, as notwi the present apparent quietude on 
the surface, there are demands for high wages constantly ye ee 
up in isolated cases that are an indication of a more or less gen 
unrestful attitude on the part of the men. Makers, both of pig 
and finished iron, are in the position that for some time forward 
they are heavily sold for their ns production, and in view of 
the various contingencies which may arise through further de 
mands on the part of the men for advanced wages, they are 
naturally very cautious about committing themselves to further 
engagements, For some brands of pig iron makers are declining 
to quote at all, or are qatinn prices which are really prohibitive, 
pos this applies both to ordinary and hematite qualities. Manu- 
factured iron makers, although scarcely in the same position, are 
also strongly averse to entertaining contracts for forward delivery, 
and during the past week there has been a substantial advance in 
their quotations, In the steel trade prices have also considerably 
advanced, and for the descriptions such as boiler plates, largely 
used in this district, quotations for the best qualities have gone up 
fully 10s. per ton, w the cheaper makers are practically unable 
to entertain further orders at present. 

The Manchester iron market on Tuesday brought together a full 
attendance, and a strong animated tone prevailed throughout. 
For pig iron there were fair inquiries, although not many of any 
considerable weight, and in most cases makers were holding out for 
advances ranging from 6d. to 1s. mg ton upon last week’s quota- 
tions, The principal users are mostly so well covered for the present 
that they are under no actual necessity to buy largely for the 
moment, and some hesitation is shown to pay the full prices asked 
by makers, but where business is done pot sp thon rates have, as a 
rule, to be paid, Lancashire makers, who have not yet put up 
their list rates from 43s, and 44s., less 2}, for forge and foundry 
delivered here, have been doing a considerable business at these 
figures, and are very firm, with a tendency to harden. In Lincoln- 
shire brands makers are so heavily sold in forge qualities that the 
have very little to offer, and some of them are not quoting at all. 
In foundry descriptions business bas been done at fully 45s., less 
24, delivered here, with quotations on Tuesday pothimn be firm at 
45s, 6d., and forge numbers, where they were being quoted, not 
more than 6d. under this figure. Derbyshire brands, which have 
hitherto been practically out of the market pee bed the high prices 
quoted, remain at 47s, 6d., less 24, for the better qualities of 
foundry delivered here, and the lower quotations for cheaper 
brands have been practically withdrawn, makers’ representatives 
only being in the position to submit offers. The slight easing 
down in warrants at Glasgow has had no effect whatever upon 
makers’ prices for Scotch iron offering here ; these are somewhat 
irregular, as one or two of the makers quote prices that are really 
nae ag but all round they are very firm at full rates. Middles- 

rough, in which a considerable business has been done, has 
again shown a substantial advance, 46s. 4d. to 46s. 10d., net cash 
being the ave quotation for ordinary foundry brands delivered 
— to Manchester, with as high as 48s, 4d., net cash, being 
asked, 


Hematites have met with a very fair inquiry, and several makers 
are so ly sold that they are indifferent about quoting at all. 
Where prices are obtainable they range from 57s. 6d. to 60s., less 
2h, for good foundry descriptions delivered in this district, 

During the week there has been an active demand for steel 
boiler-plates, and both Scotch and local houses have advanced their 
quotations to £9 per ton, delivered in the Manchester district, 
whilst the cheaper Yorkshire makes are now scarcely being offered. 

Finished iron makers report a steady business coming forward, 
and most of them are fully engaged for several months ahead. 
Local makers have in most cases advanced 2s, 6d. upon the minimum 
quotations of last week, £5 15s, being now the average figure for 
bars, £6 for hoops, and £7 10s. to £7 12s. 6d. for sheets delivered 
in the Manchester district ; whilst one or two of the Staffordshire 
houses have put up their list rates to £5 17s. 6d. and £6 for bars 
delivered here. 

Throughout all branches of engineering general activity continues 
to be a and on new orders coming forward substantially 
improved prices are being obtained. 

uring the course of a visit to the works of Messrs. Hulme and 
Lund, of Manchester, a few days back, I was shown several 
specialities in pumps made by the firm. Amo these was a 
large pulsating pump, made for use on the Wilmslow — 
works, in Cheshire. This pump, which is the patent of Mr. Lun 
is capable of dealing with 18, os of sewage per hour, and 
I hope to give a full description of it ina few weeks’ time, when 
the actual results of its performances are made known. Another 
ump made is of the hydraulic ram pattern ; this has a 3ft. stroke, 
1s of the horizontal type, and will throw the water, of which it 
lifts 42,000 gallons per hour, 200ft. high if required. The firm 
are just now busily engaged in turning out boiler pumps, and 
hydraulic 4 pumps worked by water instead of steam, the latter 
being used for mine drainage purposes, and they are also makin 
@ combined boiler and steam pump. is is of neat design an: 
portable arrangement, suitable for exportation, and being made 
on wheels to facilitate its quick removal from place to place, the 
pump is exceedingly ental and compact in character. ere 
were also several automatic direct-acting pumps in progress, 
which are of simple but effectual construction, the lead 
features being the great length of stroke and the absence of 
complications. There are only three moving for the distribu- 
tion of the steam, these being a small flat slide valve, in the top 
valve box, a main flat slide valve, and an auxiliary piston, the 
latter working the main slide valve, The main valve is actuated 
by a small auxiliary cylinder, placed above the main steam cylinder, 





crosshead arm only comes in cantact with them when the steam 
from any cause fails to move the auxiliary piston quickly enough, 
in which case the crosshead arm, by coming in contact with these 
collars, assists the steam to move the main slide valve. The power 
required to work the top valve rod is very small, and, as a rule, it 
can easily be moved by hand, These pumps, | understand, can be 
placed down a mine, and worked from the pit mouth, without the 
constant attention of a workman being required. 

Copies of various Australian journals recently to hand state that 
the exhibit of Messrs. Hulse and Co., of ‘ord, Manchester, at 
the Melbourne Exbibition, is one of the finest collections of machine 
tools ever shown by one maker at any similar exhibitions, I under- 
stand that the whole of the machinery included in Messrs. Hulse’s 
exhibit has been purchased, at a cost of several thousands of 
pounds, by the Australian railway department. It comprises self- 
acting, sliding, and screw-cutting lathes, self-acting gap lathe, 
hollow spindle turning and screwing lathe with capstan rest, self- 
acting planing machine, shaping hine, pe hine, vertical 
drilling and boring machine, radial drilling and boring machine, 
horizontal milling machine, vertical milling and drilling machine, 
universal milling cutter-grinding machine, bolt-screwing and nut- 
tapping machine, punching and —y— | hine, steam h " 
and various workshop appliances, such as spirit levels, straight 
ed, surfaces, plates, &c. 

Kithough it can scarcely be said that the proposed coal syndicate 
which has been so sper woman before the public of late, is regarded 
as a very practicable scheme, steps have recently been taken for 
bringing the project under the definite consideration of the coal- 
owners in Lancashire. In setting forth the objects of the scheme, 
which has been given the comprehensive title of the Coalowners’, 
Lessees’, Workmen’s, and Consumers’ Co-operative Association, 
the proposers state that in projecting an amalgamation of the whole 
of the coal interests in the United Kingdom, they wish to make it 
clear at once that they do not contemplate any monopoly for the 
sole benefit of the proprietors, but a combination which they be- 
lieve will be to the bonofit alike of the coalowners, lessees, and work- 
men, and to the consumers of all classes throughout the country. 
The capital required for carrying out the scheme is estimated 
at about £100,000,000, which is to be represented by shares and de- 
bentures, in the proportion of two-thirds in shares and the remaining 
third in debentures, and, with the view of protecting the interests 
of the public, the proposers contemplate authorising the Board of 
Trade to superintend and control the t of the reserve fund and 
dividends, so as permanently to secure to the public consumer a 
beneficial participation in the advan of the scheme. So far, 
the ae has not been taken up with unanimity in Lancashire, 
the ing colliery owners in the Manchester district having prac- 
tically held aloof from it, and so far as I can gather, the feeling is 
that whilst the proposed scheme may be very acceptable to the 
colliery firms who are in the position of having nothing to lose and 
everything to gain by a general combination, those concerns who 
are well in a position to hold their own in the ty wee improved 
Pp rity of trade, are not very anxious to bind themselves to a 
combination simply ‘‘ to help the Jame dogs over a stile.” A fairly 
representative meeting of the coalowners of South Lancashire and 
Cheshire was, however, held in London recently, when it was 
resolved that the scheme be generally approved, provided other 
districts held a like opinion; and that a further meeting be held in 
Manchester at which a committee would be appointed to work with 
the committees of various other districts interested in the matter, 
and draw up suggestions for a general meeting, at which the whole 
subject min be thoroughly gone into, 

In the coal trade the demand for the better qualities suitable 
for house fire consumption is still not more than indifferent, but 
common round coals for steam and iron-making and general trade 
a poy meet with an active request, and for all classes of engine 

uel an exceedingly brisk demand is maintained, with supplies of 
slack scarce as a rule. Prices all round continue about steady on 
the basis of 10s. per ton at the pits mouth for best coals, 8s. for 
seconds; 6s. 3d. up to 6s. 9d., common round coals; 5s, to 5s. 6d., 
best burgy; 4s. to 4s. 6d., best slack; and 3s, 6d. for inferior sorts. 
Shi t is only moderate, and steam coals can be got at 
7s, 9d. per ton. with the better descriptions averaging about &s., 
delivered at the ports on the Mersey. 

Barrow.—There is a steady trade in hematite pig iron, although 
for the moment business is not being done at such full prices as 
have lately been ruling. Parcels of mixed numbers of Bessemer 
iron are quoted at 47s. 6d. per ton net f.o.b., and No. 3 forge and 
foundry iron at 47s., while hematite warrants are quoted at 46s, 6d. 
per ton net ata month. There is a good outlook, however, in the 
pig iron trade, and makers are increasing their output to com- 
pensate for the stoppage of furnaces at Askam and at Millom, 
where the strike is at present existing, and that on a question of 
unionism oes non-unionism, and not on a question of wages. 
Business is brisk in all qualities of steel, but makers are well sold 
forward, and have been put to some disadvantage in consequence 
of the strike in the Bessemer department, which has just been 
referred to arbitration, and which resulted in a restricted output 
for about a week. Rails of heavy section are quoted at £4 7s. 6d. 
per ton net f.o.b., light rails at £4 10s. to £5 per ton, and colliery 
sections at £6 10s. net f.o.b. Steel shipbuilding material is in very 
considerable demand, and the price for both plates and angles 
shows a considerable advance, plates being firm at £8 and angles 
at £7 5s, ot ton. Orders are largely held in all departments of 
trade, and billets, tin bars, hoops, and general Siemens-Martin’s 
qualities of steel are in very fulldemand. Shipbuilders and engineers 
are more and more busily employed, and one or two new orders 
have lately come to hand. rge contracts are still pending, 
but builders have some reticence in accepting new orders until they 
know more than at present of the attitude of the men. The iron 
ore trade is very steady and prices have advanced, 10s. 3d. to 
12s. 6d. being the present quotation for ordinary sorts net at mines. 
Coal and coke is firmer and in brisk demand. Coal has gone up 
fully 2s, per ton, and there is a very brisk demand. Much progress 
is being made with the new Chemical Wood Pulp Company’s works 
at Barrow, and it is probable that a start will be made in the 
manufacture of this article in the course of the summer or autumn. 
The main buildings are being roofed in, and some of the most im- 
portant machinery has arrived. There is some talk that as the 
prospects of the new company are so good, and as the trade the 
are to do is so largely assured, that the facilities of production will 
be doubled, Barrow offering such = advantages for the suc- 
cessful carrying on of the trade. Nearly all the arrangements for 
carrying out the full programme of work set out originally by the 
Kerosene Company at Barrow have been completed, and it is pos- 
sible that a very active business will be done, and that the 'great 
capacity of the six large tanks at Barrow will be fully utilised. A 
brisk trade has been done in bulk a gen since the inaugura- 
tion of the trade in Barrow, which has resulted not only in con- 
siderable traffic over the local railways, but an impetus to the 
coasting shipping trade, 























THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Mr. H. SHarpP, of the Bolton Steel and Ironworks, is about to 
- the management of Messrs. Samuel Fox and Co., Stocksbridge 

orks, Deepcar, Mr. Wilkinson, of Messrs, John Brown and Co., 
is to su Mr. Sharp at Bolton. 

The proposal to form a syndicate of coalowners of the northern 
counties, with Yorkshire and Derbyshire, with a capital of 
£100,000,000, is again being talked about. I have made careful 
inquiry into the project. It originated with a number of London 
capitalists, and the meetings stated in a telegram as about to be 


held have already been held. The Sheffield district was canvassed, 
and a private meeting at Manchester resulted in a report being 
issued and confidentially circulated. It is not anticipated by those 
best able to judge that the negotiations will come to any- 
thing. The scheme is regarded as too gigantic to be carried out. 
Our colliery ——— appear to be making up their minds for 
another de on the part of the men for an advance of wages. 
The second movement aj to be better timed than the first, 
as it will fall in with the expiration of the contracts with the large 
consumers—the railway gas companies. There is no dou 
that the railway and le have been obtaining their coal at 
far too low prices, and that they will have to pay more in future. 
Their contracts are eagerly competed for, because of their magni- 
tude, which ensures employment to the pits. These cannot be 
worked to a profit unless they can be kept going from four to five 
days a week at least. Still, under any circumstances, better terms 
will be got by the coalowners. There is talk of an advance of wages 
being asked from the Ist of May; but I do not think the move- 
ment will bear issue quite so soon. A 

Hematites, Nos. 1, 2, and 3, are now making 57s. 6d. per ton, 
which is a rise of 7s. 6d. per ton since March of last year. The 
stocks of the country are reduced very iderably, and the strikes 
in South Cumberland, throwing out of employment 6000 to 7000 
hands at Millom and Askham, will have a material effect in 
keeping Cumberland supplies short. Forge irons have risen 
rapidly, 39s. to 40s. per ton at Sheffield being now obtained. This 
is an increase of 8s. per ton during five months. Holders are firm 
in their demands, and are not prepared, even at these advanced 
quotations, to book for forward delivery. Further important rises 
are anticipated this month, probably on an early date. , 

The Government are giving out a good deal of work in connection 
with their scheme for the reinforcement of the Navy. 12,900 tons 
of steel ship-plates are immediately required for the dockyards, as 
follows >—uatieans 4300 tons ; Portsmouth, 4300 tons ; Devonport, 
1300 tons; Pembroke, 3000 tons. These have been divided between 
four Scotch firms. Why did not Sheffield get the work? There is 
a simple answer to the question. Sheffield did not compete for it. 
Ship-plates, like raiis, have largely drifted coastward. A few are 
still made here, but to nothing like the extent the manufacture 
was at one time carried on. 

Mr. Stanley, it is clear, is still alive in some part of the dark 
continent. Another batch of “Stanley” ivory has come to 
Sheffield from the Congo, It was sent by the firm of Messrs, 
Simonsen, Puddefoot, and Jessel, of George-street, Minories, 
London, who had it direct. Mr. Stanley, it is believed, is sending 
down from some _ of Lake Nyanza to the depdt established at 
the point where Major Barttelot was murdered. The ivory is of 
excellent quality, and fetches £800 aton. It is mainly used for 
fancy purposes, such as backs of brushes and other costly toilet 
articles for ladies’ use. In cutting up the smaller tusks, the strips 
are utilised for handling fine cutlery. The East African Trading 
Company, which commands the ivory business in that region, 
is paying fifteen and a-half per cent. The Germans are said to 
find their competition in the East Zanzibar direction very uphill 
work, 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

A STEADY business is being done in Cleveland pig iron at higher 
prices than those which ruled last week. There is every prospect 
of still further improvement. The demand is well maintained, 
and although shipments are exceedingly large, the proximate re- 
opening of the Baltic ports will certainly increase them. At the 
market held at Middlesbrough on Tuesday last buyers exhibited 
unusual eagerness, which encouraged sellers to raise their quota- 
tions by 3d. to 6d. per ton. The lowest now accepted by makers 
for No. 3 G.M.B., with prompt delivery, is 38s. per ton, and some 
ask even more. Merchants have so far contented themselves with 
37s. 6d., and some small lots have changed hands at 3d. less. 
Forge iron has risen to 36s, 6d. per ton. For next quarter's 
delivery No. 3 commands 37s. 9d., but sellers are very cautious, 
and will not make large contracts. A somewhat extensive business 
is now being done in Gellivara iron at the prices quoted last week, 
viz., 45s. 6d. per ton for forge quality, and 46s. for foundry. 

Warrants are not so firm as makers’ iron, owing to the con- 
tinuance of fluctuations at Glasgow. On Monday they were sold 
at 37s. 64d. per ton, but on Tuesday their value was 43d. less. 

Messrs, Connal and Co.’s Middlesbrough stock increased last 
week by 262 tons, whilst their Glasgow stock decreased by 410 
tons. e total quantities held on Tuesday were 250,405 tons and 
1,032,562 tons respectively. 

A marked improvement in pig iron shipments from Tees wharves 
has taken place this month. The quantity sent away between the 
1st and 18th inst., inclusive, was 54,444 tons, or nearly 23,000 tons 
more than in the corresponding portion of February. 

Finished iron of all sorts has advanced in value, and a large 
amount of business is being done. Piates are now quoted at 
£6 2s. 6d. per ton, free on trucks at makers’ works, and common 
bars at £5 12s, 6d., or 2s, 6d. above last week’s rates. Angles can 
be bought for £5 7s. 6d. to £5 10s. 

Steel rail makers have advanced their prices another 2s, 6d. per 
ton, the quotations for heavy sections being now £4 12s, 6d. per 
ton. For steel plates and angles £7 5s, and £6 15s. are respec- 
tively demanded, but it is extremely difficult to get quick delivery 
even at these prices. 

The details of the proposed coal syndicate scheme seem to have 
leaked out. It is understood that the scheme has been submitted 
to a meeting of most of the parties interested, but that, so far, it 
has neither been approved nor disapproved. The syndicate would 
be gigantic, and the proposal is novel in many ways. So far, 
the organisers of trust syndicates have only considered the interests 
of producers, Their leading principle has been to enable the latter 
to obtain better prices from consumers than they otherwise 
could have done. In so far as any such attempts were 
successful, external competition would naturally be stimulated. 
This in time would restore the old relations between producer and 
consumer, with the additional disadvantage to the former of having 
increased the area of possible competition. Here is the weak point 
of trust syndicates, and its recognition is the reason why men like 
Mr. W. H. Smith, M.P., and Mr. Andrew Carnegie continue to 
denounce them im toto, The organisers of the proposed coal 
syndicate seem to be similarly impressed, and their scheme is 
an attempt to make things comfortable all round. The title of 
the venture is given as “The Coalowners’, Lessees’, Workmen’s, 
and Consumers’ Co-operative Association, Limited.” If all these 
parties were satisfied, it is difficult to discern who would remain 
to complain. The promoters say they do not contemplate 
a monopoly for the sole benefit of the proprietors, but a com- 
bination, which, they believe, will be to the benefit of coal- 
owners, lessees, workmen, and consumers of all classes in this 
country. The lessees are to receive, in exchange for their rights, 
shares and debentures in the association in the proportion of one- 
third in debentures, bearing a maximum interest of 5 per cent., 
and two-thirds in shares. The workmen are to benefit by being 
secured from the ill effects of disputes with their employers, and 
by an insurance fund in case of illness or accident. Consumers are 
to benefit by a reduction in the price of coal, after 10 per cent, 
dividend has been paid on the ordinary shares of the associa- 
tion. This is subject, however, to the payment of interest on 
debentures, and proper provision being made for a reserve fund 
for depreciation, further sinkings, and deeper workings. It might 
be urged that the chances of a reduction of price to consumers 
will, under these circumstances, be extremely remote. The pro- 
jectors of the scheme, however, urge that great saving is likely to 
result from the avoidance of waste products, and of loss by strikes, 
Also by dispensing with the services of a large proportion of the 





middle men, now necessary to effect sales under competition, and 
by the atilisation of the large masses of coal now necessarily 
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left intact as barriers between different ownerships. The scheme 
certainly seems to deserve the careful attention of all concerned. 
But it is impossible to deny that the difficulties surrounding its 
adoption are enormous. As s the coalowners and lessees, 
it will be exceedingly difficult to harmonise their individual 
interests and idiosyncrasies. As regards the colliers, all expe- 
rience shows that their actions are habitually governed more 
by impulse, class sympathy, and their immediate desires, 
than by reason and reflection. As a body, they are not 
sufficiently advanced in civilisation to admit of their denying 
themselves anything immediately within their reach for the sake 
of an ever-so-much greater future good. A bird in the hand 
is preferable in their eyes to any number in the bush. As regards 
consumers of coal—that is, the general public—it will be difficult 
for them to believe in the good faith of those directing a gigantic 
coal-producing association, even though controlled, as proposed, 
by the Board of Trade. All might be well in times when the price 
of coal was very low; but whenever through natural causes it 
becomes dear, the public would be certain to come to the con- 
clusion that its just rights were not being duly regarded. 

The difficulties of the French copper syndicate have formed a 
leading topic of conversation during the last few days in the 
North of land. The question has been frequently asked 
whether the misfortunes of the French in this respect, added to the 
practical failure of the Panama project, will have a or bad 
effect upon trade in this country. For the moment the influence 
of these events is undoubtedly bad. There are probably indivi- 
duals in this country, possessing shares in the above-named 
French enterprises. Some of these may also hold stocks of 
English pig iron or shares in English iron companies. Such 

rsons may now be forced to sell, and this would have a 
mien effect here. The shock produced by recent events 
in France may be expected to produce a scare for the time 
being among capitalists of all countries, which would result, 
to some extent, in sales of securities being pressed upon 
the market. The general feeling is, however, that any ill effects 
on the trade of this country will be of a temporary character, and 
that, on the whole, and in the long run, British trade and British 
finance will be benefitted. Foreign buyers will naturally prefer to 
place their orders where they have confidence that they will be 
duly carried out without risk of interruption from such events as 
they see are prone to take place in France. 

An important deputation from the Amalgamated Seamen and 
Firemen’s Union went from the North of England on the 19th inst. 
to wait upon Sir M. Hicks Beach, Mr. Calcraft, C.B., Mr. Thomas 
Gray, C.B., and Sir T. W. P. Bloomfield, Bart., representing the 
Board of Trade. Their object was to explain certain grievances 
under which their constituents consider they are labouring. The 
deputation was introduced by Colonel Gourlay, M.P., and Mr. 
Broadhurst, M.P. Mr. Wilson, of Sunderland, the general secre- 
tary, said that their first grievance was, that certain shipowners 
were still sending ships to sea either undermanned or else manned 
by incompetent men. An undermanned vessel was, he considered, 
as unsafe as one which was unseaworthy. The deputation desired 
that as a remedy there should be a ‘“‘manning scale” for 
all British ships; but this would involve new legislation. 
The next grievance had reference to certificates of service 
for sailors and firemen. His constituents desired that these 
should be granted to them as they were now granted to officers, 
their object being to exclude incompetent men. They also desired 
to be directly represented on local marine boards, and that sailors 
as well as shipowners should be eligible to sit at courts conducting 
local inquiries; also that their representatives should be allowed 
to attend at shipping offices and advise the men when signing 
articles. At present the latter did not rightly understand what 
they were signing, and that often led to disputes abroad. The 
next point was the Employers’ Liability Act, the deputation not being 
sitisfied with the Bill of last year. Sir M. Hicks Beach thought they 
were right in saying that there were still cases of under-manning, and 
he would be glad to receive proposals as to the ‘‘ manning scale.” 
When the time for nominating the Board of Trade re: ntatives 
azain arrived he would consider whether he could not do something 
for the seamen. He did not think they could usefully take part in 
local wreck inquiries, but he would be glad to see them placed in 
the same position as the representatives of miners and railway 
employés at inquiries into mining and railway accidents. He 
would consider any amendments they might suggest for extending 
the Employers’ Liability Act to seamen. He could not agree to 
allow local Board of Trade offices to be turned into offices of their 
trades union. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THERE has been a large business in the Glasgow pig iron market 
this week. At the opening the prices of warrants were very strong, 
but large sales subsequently took place, with the result that prices 
were occasionally depressed. Were it not that the condition of 
business is good, the warrant market must have been affected to a 
serious extent by the collapse of copper and the shares of the 
copper companies, in which there has always been a large holding 
in the West of Scotland. But the home demand for pig iron is 
unusually good and still improving, judging from the amount of 
the coastwise shipments, which at present make up about two-thirds 
of the whole. The total shipments forthe past week were 8985 tons, 
against 7292 in the corresponding week of last year, and they 
included 5814 tons sent coastwise, 900 to Australia, 675 to the 
United States, 400 to Holland, 315 to Canada, 170 to each of 
India and France, and 100 to Italy. 

Since last report one additional furnace has been put in blast at 
Dalmellington, the total now in operation being 82, as against 86 
at this date in 1888. There is a small reduction in the stocks of 
pig iron in Connal and Co,’s Glasgow stores. 

The makers of gigs are busy, and their prices are maintained. 
Free on board at Glasgow, Gartsherrie, No. 1, is quoted at 51s. 6d. 

rton; No. 3, 50s.; Coltness, 55s. 3d. and 52s. 6d.: Langloan, 

4s. and 50s. 6d.; Summerlee, 54s. and 50s. 6d.; Calder, 52s. 6d. 
and 49s.; Carnbroe, 46s. and 44s.; Clyde, 48s. and 46s.; Monk- 
land, 44s. 9d. and 43s. 9d.; Govan, at Broomielaw, 44s. 3d. and 
43s. 3d.; Shotts, at Leith, 53s, and 50s. 6d.; Carron, at Grange- 
mouth, 52s, 6d. and 47s. 6d.; Glengarnock, at Ardrossan, 50s. 
and 44s.; Eglinton, 44s, 3d. and 43s. 3d.; Dalmellington, 45s, 
and 44s, 

The finished iron trades of the West of Scotland continue well 
occupied with work. Prices are firm. The lower grade of common 
bars is at £5 15s., best £6 5s.; second grade £5 17s. 6d., best 
£6 7s. 6d. ; and the first grade £6 to £6 10s. ; all less 5 per cent. 
discount. The demand for unbranded iron for the Eastern markets 
is quiet, makers quoting £5 2s. 6d. to £5 7s. 6d. net. The sheet 
trade is also busy, some good orders having been placed here from 
English customers within the last few days. 

In the steel trade the pressure for delivery is very great, and 
the makers are exceedingly busy. The Steel Company of Scotland 
quotes ship-plates at £7 12s. 6d.; boiler plates, £8 7s, 6d.; angles, 
£6 12s, 6d.; and rivet bars, £7 5s., less the usual 5 per cent. dis- 
count. A short time ago the makers had a request from the 
operative smelters for an increase of 10 per cent. in their wages. 
The wages had not been altered for a period of two years, not 
having been reduced when prices were at the lowest in the summer 
of 1887. Last September the men asked for a rise of pay, but 
they were then induced to give up the demand on the employers 
convincing them that the prices of steel bad not materially in- 
creased. Itis well known that a large part of the work at present 
in hand has been taken considerably below the quotations given 
above ; but the wages question has, it is gratifying to state, just 
been amicably arranged. The representatives of employers and 
workmen had a meeting at the end of last week, at which it was 
agreed that the men should receive an advance of 5 per cent. at 
once, and an equal amount on the Ist of May. 

The coal trade of the West of Scotland is quiet; and, indeed, 





the same may be said of its condition in the Eastern mining dis- 
tricts. In the home department of the trade there is no cause for 
complaint, the demand being quite brisk; but the export business 
has largely fallen off within the last few weeks, and there has, in 
rey ee been a decline in prices to the extent of 6d. to 8d. 
from the highest point. 

The Lancashire Coalmasters’ Association have received the 
accountant’s report, under the sliding scale, for last month. The 
prices obtained for the different classes of coal, during February, 
show no material difference on those of January, so that there will 
be no alteration on the wages paid to the colliers during the next 
four weeks. 

Conferences of miners’ delegates have been held, at which a 
further increase has been demanded, and threats made of restrict- 
ing the output of coals to a greater extent ; but it is manifest from 
the present state of the trade that no advance will be given. 
Indeed, some of the masters are speaking of a probable early 
reduction in wages. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

My forecast last week has been realised, and the threatened 
strike is not to come off. It was evident to those moving amongst 
coalowners that there was a disposition to meet the men, and every- 
one acquainted with the better classes of the men knew their 
repugnance toa strike. It was plainly, as I intimated, a ‘try on,” 
and in the face of a firm market, an improving iron trade, and 
general activity in other industries, the only politic course was to 
make an advance of wages and save the scale. This has been done. 
On Saturday, a large delegate meeting was held at Aberdare, when 
64,544 colliers were represented. The result of a keen deliberation 
was as follows :—For giving their delegates power to arrange with 
the Sliding Scale Committee, 38,019 ; against, 9868 ; neutral, 16,667. 
Armed with this power, on Monday the workmen’s delegates met 
the Sliding Scale Committee in Cardiff, presided over by Sir W. T. 
Lewis, when an amicable arrangement was effected. The terms 
briefly were, “‘ that all notices given to the employers were to be with- 
drawn ; that the workmen abide loyally by the arrangement and pro- 
ceedingsof the Sliding Scale Committee ; thatthe ownersconcurin the 
application to reconsider the terms of the sliding scale arrangement ; 
the audit to be taken for the three months ending March 31st, and 
the result to take effect from May Ist; that in the meantime an 
advance of 74 per cent. be given as on and from April Ist. This to 
be increased to 10 per cent. on May Ist, whether —w audit 
or not, together with any addition which may be warranted by the 
audit.” The settlement has removed a great incubus, and now 
coal prices may fully be expected to go up. The impending strike 
was vere 


ning to tell, and there has been a lessened export of late, | burg forge still stands at M. 36 p.t. 


but now a revival has set in. When buyers learn that they can 
calculate upon a six months’ steady output, this will give conti- 
dence. One result of the dispute was that coalowners began 
to bank smal] steam, and now that article is a little easier 
in price, but cannot be expected to remain so longer than a few 
days. On Wednesday the market prices were as follows :—Cardiff 
Exchange, steam, best, 14s.; seconds, 13s. to 13s, 3d.; Monmouth- 
shire, 12s. 3d.; small steam, 6s. 3d. House coals continue ver 
buoyant, No. 3 has touched 12s, 9d.; small is very scarce at 8s. 6d. 
In Swansea the price of steam coals ranged from 13s. tol4s, There 
has been a good deal of pleasant congratulation there consequent 
upon the —— of the tunnel on the Rhondda and Swansea 
Bay Railway this week. So accurate were the lines and levels that 
the difference on meeting was scarcely perceptible. The chief 
engineer, Mr. Yockney, has been strongly complimented. The 
opening day is now within measurable distance. 

In a few days, I hear, the water will be let into the Barry Dock, 
and the great sch be an plished fact. Mr. Mackay has, I 
am glad to hear, obtained the Cardiff Waterworks on the Brecon- 
shire Hills, and next week a few hundred men will be puton. The 
big scheme will now, it is safe to predict, go on swimmingly. 

In the iron and steel trades there is a good deal doing, and with 
better results. Pig is slightly easier, and this applies to metals 
generally. Swansea is concerned in the copper syndicate rumours, 
and the trade is unsettled in many ways. ithin the last few days 
there has been a renewal of the rumour about a tin-plate wor 
syndicate, but I am unable to give any facts. It is not likely to 
come to anything any more than the ‘‘100 million sterling coal 
syndicate,” which is talked about amongst the Welsh coalowners 
as being floated in England. 

Swansea continues to import freely pig from the North of Eng- 
land and Scotch pig and steel billets, and, in addition, is a good 
customer to the Welsh works, There is a little more demand for 
rails, and several cargoes have left for Paysandu and elsewhere ; 
but steel sleepers are in fuller demand, and to my knowledge 
Welsh ironmasters have been unable to take all the orders offered 
tothem. It is not likely that any of the naval contracts will come 
this way, as the works are not well adapted for any but bridge 
plates or so, but the new Dowlais works at Cardiff will make the 
armour and ship plates a feature. The construction is progressing 
well, 

Shipments of tin-plates last week from Swansea were 56,240 
hoxes, slightly in excess of make. Prices are going up, cokes are 
at 13s. to 13s. 3d., Bessemers 13s. 6d. to 13s. 9d., Siemens 13s. 9d. 
to 14s. Demand is moderately good, and > improving. 
Patent fuel is quoted at 12s., and a la trade is being done both 
at Cardiff and Swansea. Pitwood is selling. Newport and Cardiff, 
from 15s. 6d. Iron ore is in good demand at Newport, and prices 
are firm. 

As showing the faith in higher coal prices, some damaged coal 
from a Cardiff boat was sold this week at 9s. 2d. 

The Cardiff Steam Coal Company has been sinking at Llan- 
bradach, and this week struck at 250 yards depth a seam of a 
foot thickness. This is taken as a good augury. 

The Ocean Colliers, who were represented as neutral in the late 
conflict, will hold a mass meeting this week and decide on their 
course of action. They had better cast in their lot with the rest. 
Rbymney Valley men have expressed their hearty concurrence with 
the settlement. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron trade continues steady, and has somewhat increased in 
volume this year, as compared to last; d d is satisfactory, and 
prices are well maintained. The trade would probably be more 
progressive, if it were not for the constant fear of certain conventions 
and syndicates not knowing when to stop raising prices, whether 
before getting to the elastic limit or to the breaking strain. In 
some ill-advised quarters there appears to be a desire to advance 
prices to the utmost, build new works, or extend old ones, in order 
to profit by the promotion money or the agio on old shares on the 
Bourse, whilst in reality the business is not in such a golden con- 
dition as would justify such speculation, for it is but necessary to 
glence at the unfavourable trade statistics of 1888 to perceive 
this. Much less raw iron was exported than the year before, 
amounting to 36 p.c., and the export of iron and steel was 12 p.c. 
less, and rails and wire rods showed still further decreases. It is 
clear therefore that with the slightest cry of war, without its 
necessarily taking place, would make this new capital cut but a 
sorry figure, and, worst of all, production would be permanently 
increased and further competition created. 

The reports from Silesia, as usual, continue very favourable, 
and, according to the returns from January, export to Russia and 
the neighbouring countries is increasing. A rise in sheets bas not 
yet been officially announced, but is sure shortly to take place, in 
order to keep pace with the western and southern ous. 

The iron trade is gradually improving in Austria as the weather 
becomes milder and the building season begins. ‘This is especially 
noticeable in bars, girders, and builders’ castings, as also are the 














agricultural engineers becoming busier, and altogether a fi 
is all round audible. Pig aay 5 very firm, and very large woth 
of railway wagons and rolling stock of all kinds are being given out, 
and from Hungary the reports are still more rosy. A screw 
bolt, spike, and rivet factory is being established at Buda-Pesth 
which is the first of its kind in the country, and is being financed 
by ome Moir bankers. 

e Belgian iron market maintains the firm position of last wee! 
The prices have been maintained and the ——— come in wa 
considerable regularity. In spite of the French and German com- 
petition, girders continue in full demand, and very large lots are 
sent abroad. Of the fifty blast furnaces, thirty were in full blast 
in February ; the month’s production consisting of 46,060t. of 
forge ; foundry iron, 5740t.; and iron for steel making, 17,780 t.— 
in all 69,580t. The daily output finds a ready sale, and the larger 
blast furnace works have already sold theirs up to the end of the 
first six months of this year ; it will, therefore, be evident that the 
price demanded is paid without discussion. 

As might be expected under existing circumstances the iron 
trade in France could not have improved. The girder syndicate in 
Paris has protested against the municipality favouring the rolling 
mills within its circle, to the detriment of those lying just beyond 
and around it. Strikes are the order of the day. 

The briskness of the Rhenish-Westpbalian iron and steel market 
has continued during the week, and it may be said has developed 
itself even more favourably than was then reported. The demand 
is in almost all branches a full one, and prices still show an incli- 
— pe Le _ ore Mr pee is as brisk as ever, and all that 
can be got is immedia sold at prices ing from M. 9°80 for 
raw, to M. 14 for pecmree | steel stone, all of aide paying prices, 
The minettes also are firm and paying, with a brisk sale at from 
M. 2°40 to 3°20 p.t. at mines for 40 p.c. contents. The crude iron 
market is extremely animated, and stocks are visibly doclining, 
so much so, that they were reduced by 8000 tons last month. The 
spiegeleisen market remained unchanged but firm, the sales 
for home and abroad were quite satisfactory, and the price of 
M. 63 p.t. for the 10 to 12p.c. grade was easily obtainable. The 
demand for forge pig was also extremely brisk, as the demand 
for the forges has rather increased than diminished ; quoted prices 
are easily obtainable, and in many cases more than this has been 
es M. 55 being about present quotation, which is higher than 

ist price, Contracts have been made at this price up to Septem- 
ber of this year. Foundry pig is very steady of sale, the demand 
being good, and the following prices are paid without a question : 
No. 1, M. 62 to 63; No. 2, M. 59 to 60; No. 3, M. 54 to 55 p.t. 
Basic is briskly called for, and is being paid for at the moment 
with M. 47 p.t. A little more Bessemer been better inquired 
for, and the price has become a trifle dearer, namely, rather above 
M. 56 p.t., so that the last price noted was a minimum. Juxem- 


It has now been fixed that the new hoop combination is to join 
the wrought iron convention on the Ist of next month, and that a 
steel works, which was a powerful opponent, will also join in to 
make things comfortable. For the moment the hoop mills are 
busy, and prices are firm, and most of them have work on their 
books for some months to come, and the trade in general is in a 
better position than for months past. In girders a good business 
is doing, though from the present arctic state of the weather there 
is no predicting when the building season will begin. There is 
nothing new to note as regards plates, for the business is as flourish- 
ing as it well could be, and good prices easily obtained. Fine 
sheets are a little more active, but the mills are far from being 
well employed, As noted, however, already, this did not prevent 
an additional M. 5 being laid on the old price, which has since been 
sanctioned by all the groups, and now stands at M. 155 to 160p.t. 
in the west and M. 175 in the east. The condition of the wire rod, 
drawn wire, and wire nail trade is not appreciably altered, and a 
favourable one it certainly cannot be called. Prices are low, un- 
remunerative, and cannot be made to rise with the raw materials. 
The constructive works, one and all, are sufficiently supplied with 
orders, and few complaints are heard, except perhaps from the 
4 tener 

e Swedish Chambers have thrown out the Bill proposed for 
laying an export duty on wrought iron. 








LAUNCHES AND TRIAL TRIPS. 


THE steamer Singapore, built and engined by Messrs. Fleming 
ra pay mys Paisley, — i river me _ inst. on a 
ria) run for the purpose of testing her speed and coal consumption. 
On the measu mile she made 12} knots, her indicated horse- 
pee was 1600, and her coal consumption per hour amounted to 
6 cwt. 12 lb., giving the low average of 1°125 lb. per indicated 
horse-power per hour. This steamer being engined with the new 
type of quadruple engines recently Bee they ny Ay Fleming 
and Ferguson, a deal of interest has been taken in the trials. The 
engines worked without a hitch of any kind, and the greatest satis- 
faction was expressed at the result of the trial, and it was uni- 
versally conceded by the engineers present that this type of 
engine takes quadruple expansion a long stride ahead in the 
marine world. 

The screw steamer Foyle was launched by Messrs. Wm. Doxford 
and Sons, at Pallion, on Saturday afternoon last. She has been 
built for the Mercantile Steam Shipping Company, of London, for 
the general trades, is entirely of steel, and to Lloyd's 100 Al class. 
The principal dimensions are :—Length between perpendiculars, 
280ft.; breadth, extreme, 38ft. 3in.; depth, moulded, 21ft.; with 
cellular bottom fore and aft; her deadweight capacity on 19ft. 6in. 
being 3100 tons. The engines are triple expansion three cranks, 
by Messrs, Doxford, the cylinders being 2lin., 35in., and 57in., by 
Soin. stroke, and they are supplied with high-pressure steam from 
exceptionally large boilers. She is fitted with steam steering gear 
and screw gear aft, and steam winches. The cabins are beautifully 
got up in hardwood aft, and give most comfortable quarters for 
captain and officers, engineers in the after end of the bridge, the 
crew and firemen being comfortably berthed in the forecastle. The 
vessel is a duplicate of the s.s. Daniel and s,s, Joseph John recently 
built by Messrs. Doxford. 

The following particulars of a vessel built for the Indian General 
Steam Navigation Company are from an Indian paper, e vessel 
is a paddle steamer, called the Rama, and was constructed by 
Messrs. Burn and Co., at Howrab. Length, 261ft.; breadth, 354ft. ; 
depth, 10ft. 8in. The hull is of steel throughout, has a longi- 
tudinal bulkhead in the centre from end to a and several water- 
tight cross bulkheads. The vesse) is further strengthened by a 
lattice girder which runs in the centre for about half its length 
between the lower and upper decks, The vessel is designed, not 
only to be a powerful ne ee but to carry a very large 
number of coolies, and has also ample and good accommodation 
for first-class on the forward part of the upper deck. 
This upper deck is roofed from stem to stern in a style 
suited to the climate. The officers of the vessel are well provided 
for in the Lae edipen | cabins, There are four good bath-rooms, 
a steam capstan, and steam steering gear. The engines, which 
are independent, and controlled by two steam starting gears, con- 
sist of two pairs of d densing diagonal engines, the 
high- ressure cylinders being 28in. diameter, and the low-pressure 
cylinders 50in, diameter, the stroke being 5ft. Steam at 1001b. 

ressure is supplied by four steel boilers 12ft. 6in. diameter, each 
boiler weighing without its motor 224 tons. The engines work up 
to 1400 indicated horse-power, and the of the vessel is fifteen 
miles per hour. The paddle wheels are 18ft. diameter, and make 
forty revolutions per minute. The engines and boilers were made 
by Messrs. Denny and Co., Dumbarton. The hull and fittings, and 
the entire construction of the vessel, are the work of Messrs, Burn 
and Co., who have also other vessels in hand. ‘The cabins for first- 
class passengers are commodious and airy, on the upper deck, with 
ample convenience, 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, March l4th, 1889, 


THERE is quite a commotion among the 
managers of the immense anthracite interests 
located in the State of Pennsylvania concerning 
the management of the producing and shipping 
interests this year. The Atlantic coast supply is 
obtained from these mines, and from a number of 
mines along the Alleghany Mountains from 200 
to 600 miles more remote. The anthracite pro- 
duction is from 35,000,000 to 40,000,000 tons per 
year, and the bituminous production from various 
sources produces 5,000,000 tons per year, but its 
production this year will reach 5,500,000. The 
manufacturing industries are supplied very largely 
with anthracite broken up into very small sizes, 
The shipping interests use the larger sizes, desig- 
nated as broken and steamboat, The presidents 
for some time past have been disappointed by 
the management of their sales agents, to whom 
they delegated the duty of fixing prices, and by 
whom the companies were practically g 
The presidents will hereafter ag 2 their own 
affairs, and maintain, if possible, better prices 
for the products, They are apprehensive that 
the enormous accumulation of stocks, amounting 
to nearly one million tons, will result in the 
breaking of prices, or even if it amounts to about 
25e, per ton, it will result in a total loss running 
into millions of dollars, 

The Reading wy ng | has invested 1,500,000 
dols. in increasing its facilities for mining and 
shipping. It has now 200,000 tons at Port Rich- 
mond, in Philadelphia, and, on account of this 
accumulation, is working on one-third time. 
Other companies are restricting production also, 
but so far this year they have produced 281,000 
tons more than at this date last year. The bitu- 
minous managers have finally agreed upon a pro- 
duction and price, They have divided up their 
production among themselves on a certain per- 
centage each, agreeing to mine no more than the 
amounts upon, and to maintain prices at 
a given point, supposed to be 2°60 dols. per ton 
at shipping points, The growth of manufacturing 
interests along the coast, as well as the increase 
in the coastwise tonnage, is opening a wider 
market for anthracite and bituminous coal. 
Large buyers of bituminous coal are now placing 
their yearly contracts, Nearly all large buyers 
purchase at this season enough to last them 
throughout the year. In the anthracite trade 
buyers purchase from time to time as supplies 
are wanted, This valuable fuel is shipped 
miles into the interior in the north-west, where 
it is preferred to the soft smoke-making coal of 
the interior, Trade conditions have not changed. 
Prices are still weak, and the tendency is down- 
ward, Railroad companies are not buying much 
material, but traffic is increasing and net earnings 
are improving. A great deal of attention has 
been given to the Pig Iron Storage Warrant Com- 
bination, Its success is by no means assured. 
The stronger companies who have an abundance 
of money do not favour the scheme. The weaker 
concerns, who need cash and quick markets, are 
anxious to see it go through. It will stimulate 
speculation, and will interfere to a certain extent 
with legitimate trade. 

A great deal of new railroad and engineering 
work has been projected within a month or so, 
A number of eastern capitalists have organised a 
company to build a belt road at St. Joseph, Mis- 
souri, at a cost of 500,000 dols. Another line of 
sixty miles will be built from Columbia to Albany ; 
another 260-mile road will be built from Waco to 
Shreveport, the commercial centre of the northern 
section of the State. It will pass through tin, 
lamber, and mineral territory. English capital- 
ists have expressed their willingness to lend 
money to build a road through Springfield, Mis- 
sissippi, to Hannibal, Missouri, a distance of 
several hundred mites. It will be extended pro- 
bably to Peoria, making a distance of 300 miles, 
and giving Chicago an outlet to the south-west. 
Surveyors are busy upon the Union Pacific 
making maps for several additional extensions, 
The Montana road will be built double-track. A 
great deal of railroad building is projected in the 
far north-west, but no definite plans have been 
determined upon. Foreign capital will be in- 
vited to ~— in the improvements to be 
made there. e Canadian and Western Com- 
pany have a charter for the Government of 
British Columbia to build a road from Butte 
Inlet to Yellow Head, where it will connect with 
tue Canadian Pacific eastward. These are a few 
samples of the enterprise in railway construction. 
A great deal of nom is also going into new 
enterprises in the New England State. 

Notwithstanding all this activity, very few 
orders are being received by rail makers. It is 
evident that an immense demand will develope 
itself before the close of the year. Rail makers 
have been _predicti this for some months. 
Prices are 27 dols. to 28 dols. at present, and not 
over 40 per cent. of the rail capacity is at present 
employed, The Board of Control will announce 
a new allotment in a few days, which, if taken 
—- it probably will be—within thirty days 
after announcement, will make the total sales of 
rails so far this year, in round figures, one 
million tons, 

A contract for 6000 tons of bridge iron was 

recently placed for a bridge to be erected across 
the Mississippi River at St. Louis, 
: @ manufacturers of material for waterworks, 
including pipe makers, will have about all the 
contract work they can probably dispose of this 
year. The expansion of manufacturing through- 
out the country is creating a demand for water 
facilities, and there are proposals d 
in many of the journals calling for large 
supplies of material for that purpose. Arte- 
sian wells are being bored in a great many 
Western States; but the artesian water in some 
localities is strongly mineralised, and therefore 
useless for domestic purposes, 














Ir is stated that there are 10,000 Julien 
ele:tric accumulators now in actual use by their 
customers, showing a great development of sto’ 
in America, A bop! is made of a 25 lb. cell, 
with a capacity of 400 watts, American papers say. 





NEW COMPANIES. 


ber following companies have just been regis- | 
tered :— 


Metallic Paving and — Stone Company, 
imited. 

This company was registered on the 12th inst. 
with a capital of £3500, in £5 shares, to manufac- 
ture and trade in metallic and other flooring and 
roofing, and also Eureka and other concrete. 
The subscribers are :— 


*A. F, Ebeling, Grove Park, Chiswick .. .. .. 100 
*Walter Emden, 105 and 106, Strand, architect .. 100 
*Thos, Greenwood, Dacres-road, Forest Hill .. 50 
Thos. Greenwood, jun., 8, Rutland Park-villas, 
STS c0 vs ae. been. 06 sitet, on c6:.0a Oe 
B. I. Greenwood, Thanet Lodge, Tulse Hill, con- a 
roe . “es oe + teers" ne. he ah 
*G. Hi , 126, Le Tulse Hill, coal merchant 100 
*J, 8. Holliday, Knatchbull-road, Camberwell, 
QOMIPROURE 4. 80 ce cc ce (00 os ce ce, 
The number of directors is not to be less than 
three, nor more than seven ; qualification, twenty- 
five shares. The first are the subscribers denoted 
by an asterisk, 


Devon and Cornwall Stone Company, Limited. 

This company was registered on the 12th inst., 
with a capital of £2000, in £5 shares, to take over 
the business of quarrymen and stone merchants 
carried on by W. H. Rowse Hill. The subscribers 


are :— 

Shares. 
J, Wainwright, Plymouth, railway carrier .. .. 10 
A. Latimer, Plymouth, newspaper proprietor .. 10 
8. H. Duff, Plymouth, accountant .. .. .. .. 10 
W. H. Rowse Hill, Plymouth, contractor .. .. 60 
W. W. Rickeard, Plymouth, solicitor .. .. .. W 
D. Cross, Stonehouse, outfitter.. .. .. .. .. 10 
J. Avery, Plymouth, railway manager .. .. 10 


The subscribers appoint the first directors, and 
act ad interim, 





Aston Arms Company, Limited. 

This company was istered on the 8th inst., 
with a capital of £25,000, in £10 shares, to acquire 
from George Kynoch and H. Schlund an inven- 
tion of a new patent projectile for use in warfare 
and various secret pr in tion, togé- 
ther with patent rights for the United Kingdom, 
Belgium, France, Germany, United States, Italy, 
Austria, and Spain. The subscribers are :— 


8) 
Cc. F. Licyd, 2, Cornwall-gardens, 8.W., law 
ORO kc cc cc 06 08 00 08 00 ce 00 
E. C. Davidson, Weybridge he (See aera 
Walter Harris, 136, Drayton Park, N., steno- 
SS SES ee aa aera on 
D. Thomson, 115, Dynevor-road, N. ree # 
H. J. Hillyer, The Grove, Tottenham, clerk oe 
w. — 38, The Grove, Camberwell, shorthand 
w mee: < a. 6 of De: eh. ef. ob, Oh 
F. Bassett, 28, Warner-street, Battersea, clerk .. 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, twenty-five 
shares; remuneration, a minimum sum of £800 
per annum, and, for every year in which £7 per 
cent. dividend is paid, such further amount as 
the company in general meeting may determine. 


Bellite Explosives, Limited. 

This company was registered on the 14th inst., 
with a capital of £195,000, in £5 shares, to 
acquire the patent rights for the manufacture of 
bellite, and apparatus and machinery connected 
therewith, e subscribers are :— 





— 


ed 





Shares. 
W. D. Wallace, 98, Leadenhall-street, shipowner 5 
Viscount Combermere, 48, Belgrave-square.. .. 1 
— E. Keate, 7, Earl’s-avenue, Folke- 
8) ie oe” at on "Sk ‘Gh (90) 86 “se - ae: |. os 
*A. W. Harris, J.P., 6, Westbourne-place, Eaton- 
*Lord Bateman, Shobdon-court, Hereford .. .. 
Harvey 8. Jackson, 12, Adelaide-road, Brockley. . 
*J. Harrold, 29, Great St. Helen’s, merchant .. 
The number of directors is not to be less than 
three, nor more than nine, the first being the sub- 
scribers denoted by an asterisk, and two others to 
be nominated after allotment; qualification, 
£1000 in shares or stock; remuneration, £500 
per annum to the chairman, and £350 per annum 
to each of the other directors. Registered office, 
44, Coleman-street. 


ee 


I. W. Parmenter and Company, Limited. 

This company was registered on the 13th inst., 
with a capital of £10,000, in £1 shares, to trade 
as manufacturers of paper bags, envelopes, card- 
board or other boxes, and also to trade as whole- 
sale and fancy stationers, printers, lithographers, 
&e, An unregistered agreement of the 11th inst., 
between Isaac Watts Parmenter and Walter Fox- 
hall Parkes, will be adopted. The subscribers 
are :— 


*I, W. Parmenter, 8, Sydney-place, Onslow- 
are, box manufacturer .. .. .. «. +s 
“oR 8. Payne, 8, King’s Bench-walk.. .. 
*J. J. L. Ratton, M.D., 3, Lee Park,SE. .. .. 
*F. L. Goldsmid, Alleyne Park, West Dulwich .. 
“W. B. M, Bird, 5, Gray’s-inn-square, solicitor .. 
8. F. Taylor, Watford, Herts, solicitor .. .. .. 
P. G. Payne, 2, Pump-court, Temple, barrister .. 
The number of directors is not to be less than 
three, nor more than seven; qualification, £500 in 
fully-paid shares; the first are the subscribers 
denoted by an asterisk, The following appoint- 
ments have been made, viz.:—Mr. Parmenter, 
manager, at £5 per week; C. R. S. Payne, 
manager, at £4 per week; J. L. Ratton, secre- 
tary, at £3 per week. The other directors will 
not be entitled to remuneration, 


Patent Chamois Leather Syndicate, Limited. 

This syndicate was registered on the 13th inst., 
with a capital of £2000, in £50 shares, to acquire 
the letters patent No. 5459, of 1885, and No. 549, 
of 1886, relating to an invention of improvements 
for leather dressing machines, and an invention 
for po ee ge in machinery for grounding 
and softening skins and leather. The subscribers 
are :— 


io 


4 


tt tt tt 


F, W. Bird, Grove Park, Chiswick .. .. .. 
J. Leslie Johnson, 15, Maddey-road, Ealing... 
F, Ernest Layton, Ingledene, Windsor .. .. 
F. Ball, Grove Park, Chiswick... .. .. . 
R. Ellis, 26, Budge-row, solicitor .. .. .. .. 
H. J. Barclay, Ewell, Surrey, wholesale tea 

MO 08’ ae" GU) cays ca 4k" os. Oa ce Sy 
F. E. Bird, 26, Budge-row, solicitor 

Registered without special articles, 


l 





THE PATENT JOURNAL. 
Condensed from the mee of the Commissioners of 


Application for Letters Patent. 
*," When patents have been “‘ communicated” the 


name and address of the communica party 
printed in italics, Ming we 


9th March, 1889, 
4202, Locks and Latones, W. and C. Stringer, 
London 


ndon, 

4203 Disptay Letrrers for Apvertisinc, E, Hanff, 
London. 

4204. ConvertTina Reciprocatine into Rotary Movion, 
R. E. Bradford, London. 

4205, Re_ease Not, R. E, Bradford, London. 


1lth March, 1889, 
4206, Curtina Breve. Epor Carps, T. D. Ashplunt and 
. C. Heffer, London. 
<. ro, ee Boxes, E, Eaton.—{J. Mohs, Phila- 
ua, 


4208. AuromaTic RecuLaTion of Execrric CURRENT, 
H. T. Harris and A. Gay, London. 

= CapsuLine Macaines, D. and J. Paterson, Edin- 

ul 

4210. Raw and other Water Gatuenrina, &., R. C. 
Sayer, Bristol. 

4211. Hap Niprers, R. J. Dawson and J. Beal, 
Sheffield, 

4212. CLotues Peas, G. Rockliffe and W. Key, Sun- 
derland, 

4213. SuPpoRTING RaIsepD GaLLERIEs, W. R. Lane, 
Birmingham, 

4214. Pnkumatic Dust Receiver, I. M. Macfarlane, 
London. 

4215. PortaBLe Tennis Siipper, I. M. Macfarlane, 
London, 

4216. Buttons, G. von Gerenday, London. 

4217. Saakers of TurasHine Macuines, J. Richardson 
and 8. Quipp, Lincoln, 

4218. Prorectinc Boxwpixns in Loom Sasortries, J. 
Watson, Leeds. 

4219. Sewina Macuines, W. E. Hickling, Leicester. 

4220. Sewer, &c , Pipes, W. Smith, Aberdeen. 

4221, SeLF-aDJUsTING Moustache Guarp, W. 8. 
Conrad, Southsea. 

4222. ORNAMENTAL RECEPTACLES for HEARTH BRUSHES, 
C. T. Price, London, 

4223. ENTERTAINMENT Apparatus, H. Athol, London. 

4224, a up Boots, H. White and D. Steffano, 

ndon, 

4225. Va.ves, D. Irving, Manchester. 

4226. FasTENER for PHUTOGRAPHIC S.ipgs, R. L. Allan, 
London. 

4227. Governina the Pressure of Gas, R. and J. 
Dempster, Manchester. 

4228. Fitters, P. de Mol and A. Gerken, London. 

4229. Furnace, &., E. R. Joicey, Gateshead. 

4230, CLuTcHks, A. Musker, Liverpool 

4231, InpicaTine the Extent to which GassoLDERS 
are CHARGED, J. T. Sh and 8. Harrison, Salford. 

4232, Suutries, E. Duerdenand J. Cheetham, London. 

4233. Kye-sicnt Testine, J. J. Wood, Liverpool. 

4234. ScrEwpriver, T. Faucheux, jun., London. 

4285. COIN- FREED DYNAMOMETRIC APPARATUS, J. 
Conte, London. 

4236. CuLinaRy MasHers, J. Conte, London. 

4237. Motors, W. Schmidt, Berlin. 

4238, CURTAIN-BAND, &c., Hoipers, H. T. Mills, 

mdon. 

4239. Propucine Hyprocu.oric Acip, H. W. Deacon 
and F. Hurter, London. 

4240. Feepinc-BoTrTLes, A. and A, Greenberg, London. 

4241. Coucn and Causevsg, J. Davy, London. 

4242, PoLisHine AppLiances, EF, Bally, London. 

4243. TorPepo Boats, L, C. F. Coelho.—(&. da Costa, 
Brazil.) 

4244, Grinpixe MILLs, O. Polysius, London. 

4245. Excavation, &c, of EartH, EK. Schrabetz, 


on. 
4246. rome Horses from Fauuine, F. H. P. 
mdon. 

4247, EXHIBITING ADVERTISEMENTS, C. O. Radde, 
London, 

4248. OPERA-GLASS ATTACHMENTS, C. 8. Patterson, 
London. 

4249, OpeRaTING SLIDE VaLves of Steam Enoines, H. 
Tipping, London, 

425v. SuspenDiING ELectric Lamps, J. E. Spagnoletti 
and J, Crookes, London. 

4251. Game Sticks, F. M. Jonas, London. 

4252. Srretcuine Boot ‘ree, A. Collins.—(F. D. 
Fowler, India.) 

4253. PerForATING Paper, C. M. Howe, London. 

> ot Pencits, C. K. Mills.—(/J. Hoffman, United 

tates. 

4255. Ram, and Tramway Sieepers, W. G. Bagnall, 
London. 

4256. SepaRatTinG GoLp Dust from ImpurittEs, W. P. 
Thompson.—{(J. Brown, New Zealand.) 

4257. Barret Orcans, W. Binder, London, 

4258. CoLLectinc RoapD SWEEPINGS, A. Rankin and 
J. J. Bebb, Liverpool. 

4259. Musica. Toy, C. Wells, London. 

4260, EARTHENWARE ARTICLES, C. Wells and L. Ritchie, 


London. 

4261. PHotrograpuic Lens Suutrers, T. R. Dallmeyer 
and F, Beauchamp, London. 

4262. Corron-seED CigaNERsS, C. Baumgarten, London. 

4263. Syrinces, H. Jack, London. 

4264. PreparinG Tissus TRANSFER Paper, T. Phoenix 
and G. Kirk, London. 

4265. Vent Peo for Barres, P. Smith, London. 

4266, Topacco Pipes, J. Thomas, London. 

4267. WaTER-WHEELS, J. F. Evans, London, 

4268. Dryinec PHotocRapPaic Necatives, A. Rayment, 
London. 


12th March, 1889. 
4269, Sitent Action Batt Vatve, R. C. F. Wyatt, 
n. 


4270. Markina on TextTiLe Faprics, H. Willey, 
London. 
4271. Trouser Protector, W. Green, Harborne. 
4272. ComBinc Macuines, 8S. Law and W. Eastwood, 
ax. 
4273. TrousEk Prorsctor, C. H. Hare, Birmingham, 
4274. Gratine and Suicina Devices, A. H. Kichter, 


Ww. 
4275. Hoops fo. Prorectinc Boxsins, J. Heginbottom, 
Oldham, 


4276. Enoine Pacxinos, J. Moseley, Manchester. 

4277. PeramBouators, T, Thacker, Birmingham, 

4278. Boppins in Lace Makino, A. Parsons and E. 
Whitworth, Nottingham. 

4279, TosuLar Steam Generators, C. L, Seabury, 
London. 

4280. Sotperino Devices, H. J. Allison.—( W. Hacker, 
United States.) 

4281. Heatine Water, E. A. N. Pochin, Cambridge 

4282. Grinpinc Knives, The Northern Knginecring 
Company, Halifax. 

4283. KEEPING PaN-TILES Riaip on Roors, F. A. Hay- 
ward, Guernsey. 

4284. Gun-Boats, R. J. Gatling, London. 

4285. TiLes, G. A. Marsden, Longport. 

4286. KILN, |. Winskill, jun., Halifax. 

4287. Merasurine Execrric CurRENTs, J. W. King, 
London. 

4288, Furt, A. Besson, London. 

4289. ToweL Rotiers, G. Humphrey, Sheffield. 

4290. Drawing InstRUMENTS, G. Dixon, Yorkshire. 

4291. Bearinos for BicyciEs, &c., C. D. Yates, Lon- 


don. 

4392. Sprnnina Frames, J. and E, 8. Boocock, Brad- 
ord. 

4293. Decoratina BepsteaD Pittars, T. Kendrick, 


Birmingham. 
4294, ArkatEp Waters, J. G. Chapman, Liverpool. 





4295. Kiwpiixe and Extinovisuixe a Licat, R. H. 
Cotter, Limerick, 
4296. GaLvanic Barrenies, J. Kynoch, London, 
= Apvertiaino, W. Patteson, Newcastle-on- 
ne. 
4298. Hanp-sewino Neepves, A. R. Allwood, Alcester. 
4299. Two-wHee.ep Tanpem Toy, E. de L. Bird, 


4200. Posta, Wrarrer 8. Jones, Wiltshire. 

4801, BaLLoow Paracuure, W. D. Dale, Plaistow. 
4302. Excines, W. H. Phillips, Birmingham. 

4203. Apvertisino, C. 8. Jones, London. 

4304. Raitway Tizs, A. K. Hoffmeier, London. 

4305. Pius, G. Fenwick, Gateshead. 

4306. Cicak Bouscuinc Macuine, A. Heymann, Lon- 


4307. Arracuixe Lips to Jues, A. Martin, London. 

4308. Semarnore Sionaiine, F. Stitzel and C. 
Weinedel, London. 

4209. Hotpixc Puorocrarns, H. Wild-Wirth and P. 
F. 


2 » on. 

4310. Paper, G. Newbery, London. 

4311. Suspenpers for Draesses, H. M. Knight, London. 

4312. ParLovr SxiTTLgs, J. 8. Burroughs, London. 

4313. VeaTiLation, W. P. Thompson. — (Z. H. C. 
Ochlmann, Germany.) 

4314. Measurina Instruments, W. P. Thompson.— 
(F. Schlatter, Switzerland.) 

4315. MepicinaL Preparations, J. L. Mortimer, 
Liverpool. 

4316. Ammonium Nitrate, E. Carez, Liverpool. 

4317. Looms, F. £ en, London. 

4318. Scourinc ToorH Comps, J. Sutherland and W. 
Scott, Glasgow. 

4319. Lamps, 8. A. Johnson, London. 

4320. Quiutinc Macuings, E. W. Broadbent, London. 

4521, SELF-mMowInG Macuine, C. F. Lustig and F 
Meyer, London. 

4322. Bieacuine Goons, J. Gamgee, London. 

4323. Pennoipers, C. 8. Snell, Cornwall. 

4324. Fitm Paorookapny, G. C. Whitfield, London. 

4325. Limestone, G. E. Carleton, London, 

4326. VentiLatos, J. D. Fryer, London. 

4327, AERATED Beversces, D. Rylands.—(H. F. Cleeve 
and J. Parker, United States.) 

4328. Kxirrinc Macuines, W. H. Revis, A. Brewin, 
and J. Marriott, London. 

4322. Naitprusues, J. G. V. Marter, London. 

4830. Carpet StitcHIne Macurnyg, 8. B. Cochrane and 
J. W. Colmer, London. 

4331. Looms, &., A. M. Clark.—(R. Simon, United 
States. 

4332, Pive Conwections, A. M. Clark.—(B. C. Smith, 
United States.) 

4333. Dryine SLuRRy, G. Batchelor, London. 

4334, ong J. Barwell, Son, and Co. and J. F. Smith, 

ndon. 

4835. Coatinc Piates of Iron with Brass, W. E. 
Everitt, London. 

4336. ELecrric Switcues, T. Spencer.—(H. 7. Paiste, 
United States.) 

4337. Lock Detector, J. M. Fisher, London. 

4338. Huss of WHeets, W. G. Williams and T. Ashby, 
London. 

4839. Furnaces, H. Boecker, London. 

4340, Conpensinc Steam, D. Halpin and P. W. Willans, 


London, 
4841. SHELves of Ovens, C. C. Wilson, London. 
4342 Screw Prope.iers, A. Marque, London. 
4343. Feep Gavuces for Printinc Presses, L. Conant, 


London. 
4344, Skates, H. H. Lake.—(J. A. Whelpley, United 
States.) 


4845. Mountinc Hanpie Bars of VeLocipepes, W. J. 
Rice, London. 

4346. Saw Sets, W. W. Popplewell.—(F. T. L. Lane, 
Onited States. 

4347. Bricks for Firerproor Structures, J. Homan, 
London. 

4348. Disnes, J. Slater, London. 

4349. QuicK-FIRING GuNs, C. Holmstrom and P. 
Nordenfelt, London. 

4350. WHEE Tires, A. W. Thomas, London. 

4851. Traction Mecuanism, H. L. Vanzile, London. 

4352. Traction Mecuayism, H. L. Vanzile, London. 

4353. Copper and Sitver LEacHING Processes, A. M. 
G. Sébillot, London. 

4854. Catorntne Furnaces, E. B. Parnell, London. 

4855. Ciasps for SHors, H. H. Lake.—(M. N. Bray, 
United States.) 

4356. Stopperinc Botties, H. H. Lake.—(S, Wile, 
United States.) 


13th March, 1889. 


4357. Pumptne Arr, &c.. M. C. Bannister, Liverpool. 

4358. Discuarce of Prosectites, T. Archer, jun., 
Newcastle-on-Tyne. 

4359. WasHine Coat, &c., G. Jenkins, Newcastle-on- 


Tyne. 
4360. VULCANISING FLasks, T. Wilson, Glasgow. 
4361. BREECH-LOADING Fire-arms, G. and T. Isley, 


2) e 

4362. Baro Trap and Union Comsinep, H. F. W. 
Watling, London. 

4363. Preservation of Grass, &c., T. Pearson, Wolver- 
hampton. 

4364, Suprportinc Curtains, L. Johnston, Bir- 
mingham. 

4865. Horsesnoes, J. E. Hill, Birmingham. 

4366. Faprics Dyep Brack, f. Holliday, London. 

4867. TrREaTMENT of UsEpD Soary Liquors, W. G. Reid, 


iw. 

4368. CLtorues Racks and Towet Rarzs, R. Grant, 
Calderbank by Airdrie. 

4369. Piates, T. W. Fox, Bristol. 

4370. OpENtNG ENVELOPES and WRAPPERS, G. W. Page, 
King’s Lynn. ’ 

ee Merers, &c., G. Hookham, Bir- 
ming! . 

4372. Sprunc Frame for Cycie Sappxes, L. A. Parrock 
and T. Nicklin, Aston. 

ba ~ oes of Bicycies, A. J. Clay, Burton-on- 

mn 


4874. Suutrie-tip, J. Falconer, Glasgow. 

4375. Lusricators, W. James, Chester, and F, R. Putz 
Withington. 

4376. Transmittinc Power, 8. Eddington and J. E. 
Steevenson, Chelmsford. 

4877. Sarppina Coat or other MaTERIALs, J. Fielding 

loucester. 

4378. Prevention of Down-pravonts, F. F. Abbey 
Huddersfie! 

4879. Steam BorterR ScavENGER or Scraper, T. W. 
Hartley, Sheffield. 

4380. Merry-co-rounpD, C. Lippett, J. Ashton, and T. 
and A. Jones, Oldham. 

4881. Latcn Fastener, C. J. Thompson and A, Bush, 
London. 

4382. TicnTentna Spokes, L, A, Parrock and T. Nick- 
lin, Aston. 

4383. Prickine Macurines, C. H. and F. J. Dale, Lei- 
cester. 

4384. ORNAMENTATION of CoRNICE PoLE BRACKETS, 

 , G. Moore, G. Moore, jun., and J. C. Moore, Bir- 

mingham. 

4385. FasTENERS for Boots, GLoves, éc., M. Wedlake 
London, 

4386. Heatine Apparatus, J. P. Groom, London. 

4387. TaBLets for Distnrectine Porposss, H. Oppen- 
heim, London. 

4388, Curtine VEGETABLES and Fruits, W. H. Dawson, 
London. 

4889. Lock-nuts, T. W. and H. Lench, Birmingham. 

4390. Sprnninc and Twistine Fipres, J. Gledhill, 


mdon. 
4391. PresERVING Fisu, FLEsH, and Fowt, 8S. Marmont, 


mdon. 

4392. Firnr-proor Fioor or Roor Construction, T. 
Cooper, Willesden. 

4893. SusTainine Sasnes, F. H. Greenstreet and J. 
Lena, London. 

4894. ConTROLLING FLUsHING of WaTER-cLosets, W, 
Nunn, London. 
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4395. VewviLatine Apparatus for Bur~prves, B. von 
Busse, London. 


4396. ARRanoinac Cycie Brakes, E. Offenbacher, 
London. 
4397. Braces, G. F. Grey, London. 


4398. Hotper for Cut Flowers, H. Aumont, London. 
4399. Licmruve Rarmway Siena Lamps, L. A. Timmis, 


mdon. 

4400. Recutatinc Dravost in Furnaces, A. V. Bay, 
London. 

4401. Kyrrrme Macuives, W. H. Revis, A. Brewin, 
and J. Marriott, London. 

4402. Posts, &c., for Seema Wires, J. A. F. Aspinall, 
London. 

4403. Macuines for Maxine CarpBoarp Boxes, P. 
Uhlich, London. 

4404. MANUFACTURE of PARA-DIOXY- -BENZOL, 8. Meyer, 
London. 

4405. —__ Certain Articies from Meta PLaTEs, 
8. Fo: 

4406. ~ heey ~ Cerrar ARTICLES from METAL PLATEs, 
S. Fox, London. 

4407. ELecrric SIGNALLING, H. E. M. D. C. Upton, 
London. 

4408. Tanninc, A. F. 8S. Grant and W. Francis, 
London. 

4409. GuiLLorine Paper-cuTTine Macurne, L. U. Gill, 
London. 

4410. Grograpuica, Giope, E. Edwards.—(d. T. 
Decker, Grand Duchy of Luxembourg.) 

4411. Destroyinac Reruse Mareriat, J. B. Paddon, 


mdaon. 

. CartTripcrs, P. Ambjorn, Comte de Sparre, 
London. 

4413. Hyerentc Socks, E. Harrison, London. 

4414. Copyrse Music, A. P. Macafee, London. 

4415. beer Skis for Taxnine, G. Mitchell and 

W. Rutherford, New Zealand. 

4416. Cases for NEEDLES and Pins, H. H. Lake.—(J. 
Kaushold, Germany.) 

4417. ANHYDROUS CuLornipe of Macnesrum, W. L. 

Wise —{ Messrs. Solvay and Co., Belgium.) 

4418. NaiL-porntep Screw. J. H. Burgess, London. 

4419. Martcu-Boxes, F. E. V. Taylor, London. 

4420. CLeawsinc Pavements, J. Warner, London. 

4221. Numperinc Macuryes, J. Phillips, London. 


14th March, 1889. 


Sewrre Macurmes, F. Lehmann, Berlin. 

4423. Gas Stoves, T. Batty, Colchester. 

4424. Ratsmnc and Lowerisc Wixpows, A. Lever, 
J. T. Pearson, and T. Richmond, London. 

4425. Acruatine the Freep Rouiers of CHaFF-CUTTERS, 
A. G. Adams, Earl's Colne. 

4426. CoLLaRr Stvp, H. Cherry, Birmi 


4222. 


4427. Gas Grose, J. Lane, Birmingham. 

4428. Coatinc Iron smith ANTIMONY, N. C. Cookson, 
Newcastle-on- 

4429. Raitway ——_ Sicnat, D. B. Adams, 
Edinburgh. 


4430. Mepicat Appiiances for Nervous Diseases, H. 
G. Whiting, London. 

4431. Drawinc-orr Rotiers of Gitt Boxss, J. Rad- 
ford, Bradford. 

4432. Hanorsc Stiprse Winpow Sasues, W. 8. Ingle, 
Bradford. 

4488 VENTILATION of WaTeRPRoors, W. L. C. Brown, 
Manchester. 

4434. Door Fastener, A. del Guerra and D. Steffano, 
Cardiff. 

4435. Botries for Miverat Water, &c., G. Holmes, 
Dublio. 

4186. Winpow Fasteners, &c., W. de C. Prideaux, 
Bristol. 


44387. Screws, W. de C. Prideaux, Bristol. 

4438. Esectors for the Buckets of Dreporrs, W. R. 
Green, London. 

4439. Manvuractore of Water Gas, F. W. Harbord, 


Bilston. 
4440. Drivise Gear for Bicycies, A. F. Mooney, 
Bedford. 


4441. Tea-KeTTLes, 8S. Carew, London. 

4442. Sprinc and Lever Power, E. J. R. Baldwin, 
London. 

4443. Weicuine Sat, &c., E. F. Bamber.—(S. J. 
Kilby, Bengal.) 

4444. Saccnarine Jiquors, J. Grass and 0. Ohme, 
London. 

4445. Vatves of Mortive-power Encixes, T. Hunt, 
Manchester. 

4446. Pumps, R. G. Briggs, Leicester. 

4447. TREaTMENT of VEGETABLE Fipre, G. W. Robert- 
son, D. Black, and J. McGlashan Ow. 

4448. INCANDESCENT ELEcTRIc Lamps, F. E. Elmore, 
Cockermou 

4449. Instantanzous WaTerR Heater, D. H. Saul, 
London. 

4450. Destroyinc Town’s Reruse, W. H. Hardie, 
Manchester. 

4451. Bearers for Grixpine Bark, &c., F. Firth, 
Halifax. 

4452. Separatine Fipres in Makino Paper, E. Par- 

m, Manchester. 

4453. Gas Stoves, J. Galli, Bradford. 

4454. Sream INJECTORS, J. Fraser, London. 

4455. Drivine Banps, A. J. Boult.—(0. Schmidt, Ger- 
many.) 

4456. PARTI-COLOURRD Prints, W. P. Thompson.—(P. 
J. Haast, Germany.) 

4457. PenampuLators, F. F. Barnes, London. 

4458. StraicutT-Bar Kwyittinc Macuines, A. Brewin, 
R. E. Parr, and N. Kirk, London. 

4459. Feepine APPARATUS for Pramtixe, J. Collis, 
London. 

4460. Boxes for Biscuits, &c., A. Watson, London. 

4461. Feeprsc Siscie Sees in Prixtine, T. R. 
Johnston, London. 

4462. Srowes for LirHocrapuHic Purposss, T. R. John- 
ston, London. 

4463. Printinc Macuuyvgs, H. Rankin and H. Towns- 
end, London. 

4464. Craps Rison, F. Voland, London. 

4465. Envevorgs, J. C. W. Backe, London. 

4466. Brusnes, W. Unger, C. Miller, T. Kearney, and 
J. Buckley, London. 

4467. Knrrtisc Macuuvxes, J. Foster, London. 

4468. Piayo Case with Music Repertory, J. E. Knox, 
London. 

4469. Sarety Fastener for Exvetopes, A. E. Webb, 
London. 

4470. Te.escoric Lorcnette, F. Merriman, London. 

4471. Bortno Rock, E. Salendre, London. 

4472. Locks and Keys, G. L. Squire, London. 

4473. asa Hats, G. B. Sharpe, Builth, South 
Wales. 

4474. Breaxina Coxe, C. W. Tanner, London. 

4475. Tram Rats to Prevent OVERTURNING, &c., of 
Veuicies, L. Grouse, London. 

4476. Mou.pine, &c., Desicns upon Woop, A. Martin, 
London. 

4477. Expiosive Compounns, H. 8. Maxim, London. 

4478. Fioor Cioras, F. Walton, London. 

4479. Preparinc Expiosive Compounps, A. V. New- 
ton.—{A. Noble, France.) 

4480. Measunine, &c , Garments, C. Schubert and R. 
Kremmler, London. 

4481. Type-pressinc Macuine, J. Briiunig, London. 

4482. Ram and Sieerer Lirrer, J. H. Edwards, 
London. 

4483. Wuerts of Luccace Hanp Trucks, J. H. 
Edwards, London. 

4484. ELECTRIC DistrisuTion, &c., W. M. Mordey, 
London. 

4485. Menu Carps, Messrs. Eyre and Clet, London. 

4486. Pavixc Srreets, T. H. Forster, London. 

4487. Locks and Botts, J. Wedderburn and E., Wasey, 
London. 

4488. Hat1’s . Fork - CLEANING Macuixe, T. Hall, 


en. , 
4469. Fastenixe for Exps of Wire Ropes, A. Kellar, 


ndon. 
4490. Snow Case Stanp and Pacino Casz, M. Negro, 
London. 





4491. Governine the Fiow of Liquips, H. D. Pearsall, 
on. 

4492. LitmocraPHic Presses, E. Edwards. —(G. 
Heinsius, Germany. 

4498. APPLIANCE i Smoxine Cicars, W. C. Pepper, 
London. 

a = peed Hanpues of Doors, A. 8. Morrison, 

4495, Exnivsr Ventitatinc Vatve, T. M. Houghton, 

ndon. 

4496. Manuracture of CaNE-SEATED Cuarrs, W. P. 

ore, London. 

4497. Manvuracrure of Rattan Seatina, W. P. Ell- 
more, London. 

4498, Prosectices for SMALL Arms, H. A. Schlund, 
London. 

— _Rescurne Persons from Drown1no, J. McKirdy, 

8. Carrick, and H. Binko, London. 

4500. "\eeaneie DIsTaNcEs, ‘G. F. Redfern.—(T. W. 
Mayson, New Zealand.) 

4591. VentiLator, R. Harnett, London. 

4502. Screw Prope.uer, R. Harnett, London. 
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4503. Boor Frovisninc Macuine, W. Barker and W. 
Walkington, Leeds. 
- a for Burxinc Minera O11, G. Rose, 
4505. ) SPRINKLERS, J. Hargreaves and A. N. 
D Andria, Liverpool. 
4506. Powper Scoop, J. W. Wardley, Manchester. 
4507. — Fert Hats, J. Bevan and J. Longworth, 


4508. i the Drac in Sprxnixe, G. Shackle- 
ton, Bradford. 

4509. Kitns for Drymisc GranvLar Supstances, W. 
Davidson, Glasgow. 

4510. Recttatrsa the GEeaRixe of VeLocrpepes, J. 
Wells, Worcester. 

4511. Comprnation Tap and Vent, W. A. Brooke, 

Dublin. 

Makusa Meta Mocnts, W. D. Wilkinson, 
ingham. 


ing: 
4518. Marxine Liven, W. Hallam, Manchester. 
4514. Scourtne and Dyemie Woven Faprics, A. T. 


4512. 


y, Halifax. 

yal ee RE GavcE Tuses, J. Dewrance and G. H. 
on. 

= Frep Ro.iier Mecuanism for Macuings, J. Boyd, 


4517. maaan gael for Ferry Boats, J. 
Broadfoot, G! 
4518. Game, H. N Clark, London. 


4519. Evecrric Cranes and Horts, W. Hartnell, 
Leed 


s. 
4520. Rives Stepese Prare, T. Rines, Scarborough. 
4521. Gop and Sriiver, J. 8. MacArthur, R. W. and 
W. Forrest, London. 
a Guiazinc Bars applicable to Roors, T. Page, 


bury. 

ae aaa Corn, J. E. and F. A. Wallis, Basing- 
stoke. 

4524. Roor Coverine, C. Shewbrooks, Chesterfield. 

4525. Vatves, W. Rose and O. F. Vollhard, Manchester. 

a eee for the Jomusts of Rats, D. Y. Cliff, Brad- 
01 

4527. Rouers, J. W. Smith, Keighley. 

4528. MovuntiNG the PILLARS of Bepsteaps, T. Ken- 
drick, gham. 

4529. TaRGets, W. B. ‘Wright, London. 

4530. Corms-rreeD EvectrricaL Apparatus, H. 8. Price 
and H. J. Dowsing, Iondon. 

4531. Sream Bormers, N. B. Clark and F. B. King, 
London. 

4532. Ticker Recepracies, J. H. Seed, London. 

4533. Bakers’ Wacons, G. R. Noble, London. 

4534. Srrercninc Hanks of Corron, &c., W. Fother- 
gill, London. 

4535. Drawine, &c., Fancy Yarns, I. Briggs, Birming- 


am. 

4536. Sewine Macurnss, L. Lindley, London. 

4537. Extraction of Iron, A. Hodgkinson, jun., 

on. 

4538. Printinc Macurixes, J. Budd, London. 

4539. Picric Acip, E. Eisenmann, London, and A. 
Arche, Vienna. 

4540. Automatic EXHIBITION 
Relph, London. 

4541. Ramway INTERLOCKING APPARATUS, 
Farmer and H. Reid, London. 

4542. Mecuanical Stoxers, W. Simpson, London. 

4548. Drivinc Sprmswinc Macurinery, J. C. Mewburn. 
—(E. E. Guénot, France.) 

4544. Currine or other Marerit, E. Caillet, 
London. 

4545. Hat Brusn, L. Herz and T. Sim , London. 

4546. Hanpies for Saucepans and other UTEnsizs, J. 
H. Butler, London. 

4547. Wixp Inpicator and Licutxina Conpvuctor, J. 
Booth and J. Thompson, London. 

4548. SHearine or Cuiippinc Sueep, &c., W. Clark, 
London. 

4549. Recriryisc and Distitiisc ALconoL, E. A. 
Barbet, London. 

4550. ee, | L. E. and F. L. Perken and A. 
Rayment, Lo. 

a — for ScuTcHINc Frax, R. H. Hayward, 

D 

4552. Breakine and CLeasino Fiax, R. H. Hayward, 
London. 

4553. Pcane or Toox, R. von Schmitz and G. Heymeier, 
London. 

4554. Curtine Toot, R. von Schmitz and G. Heymeier, 
London. 

4555. Hat Leatuers, A. Sperk, London. 

4556. Maxuracrure of Wire Rope, A. B. Cunning- 
ham, London. 


Detivery Box, E. 


J. 8. 


4557. Mounier Piston Pumps, B. and G. Leroux, 
ndon. 
4558. Mepicatino and Disinrectina Paper, W. W. 
Colley, London. 


4559. Votraic Batrertes, D. G. Fitzgerald, London. 

4560. Exvevorrs, A. Leclercq, London. 

4561. Nuts for Umpre.xas, &c., W. P. "thenpern.~(A. 
Delatour, France.) 

4562. Vatves for CLosets, F. Ball, London. 

4563. Caprnet, W. Scholes, Manchester. 

4564. Huxcgs, T. Cooke and L. Stimpson, London. 

4565. CoLounine Martrers, H. H. Leigh.—(R. G. 
Williams, United States ) 

4566. Distrrputine Exvecrricity, W. L. Preece and J. 
Sayers, London. 

4567. Treatment of Leap, H. W. Hemingway and W. 
F. Thompson, London. 

4568. Sirrinc Miverats, G. G. M. Hardingham.—({W. 
Bull, India.) 

4569. Metratiic TeLecrarpH Pores, W. F. Dennis, 


on. 
4570. Steam Encines, C. Capeyron, London. 
4571. Axte and Bearinos, &c., E. W. G. Pomroi, 


London. 
4572. Marine Torpepogs, N. J. Halpine, London. 
16th March, 1889. 


4 78. Vapour Burners, R. Wallwork and A. C. Wells. 
—(E. Grube, Germany.) 

4574. Daawixa Corks, H. M. Abbott and F. F, Payne, 

mdon. 

4575. Distriputixag Water, J. T. Pearson and T. 
Richmond, London. 

4576. Guipes for SEwiNG Macuinyes, J. Kohler, Man- 
chester. 

4577. Ercnuine Processes, F. Krebs, Berlin. 

4578. Fotpinc Textite Fasrics, J. H. Riley, Man- 
chester. 

4579. Kitcnen Ranogs, C. H. Perrot, A. Habershon, 
and J. C. Richmond, Rotherham. 

4580. WasHIne CLOTHES, IL. Nicholson, Southwick. 

4581. Horse CoLiars, C. W. Marlow, Walsall. 

4582. Toot for Borinc and CounTrersinkine, W. Beas- 
ley, Cannock. 

4583. Borine Bar, A. May, Plumstead. 








4584. Lupricators, R, W. Anderson, Liv 

4585. Foipine Sroots or Seats, E. W. 
London. 

4586. Execrric Lieut Switcs, A. Milton, H. W. 
Bishop, and F. Brown, W: 

a =a Teern for Carps, Priestley Brothers, 

ax 

eee Evecrric ALaRM CLock, 8. Nayler, 

4589. Preparation of Daryixne O1s, M. Williams, 
Bootle. 


. Pomroi, 


ag ae me og HEADS of VeLociprpEs, G. Hookham, 
4591. oe Borter and other Furnaces, H. Walker, 


4592. ay for Rouuers in Textice MACHINERY, 
J. Shepherd, Davenport. 

Soo Rais of Rowrne Macurnes, J. Boyd, 

4594. el W. Pridmore, H. J. Wakelin, and J. 
Johnson, Birmingham. 

4595. Texti_e Fasrics, E. Wood, Halifax. 

4596. ArTiFiciaL DentouRgs, J. Dobie, Glasgow, 

4597. Mungrat Outs, W. Young and G. T. Beilby, 
Slateford, N. B. 

4598. MARBLE PaTTERN Paper, ~~ B. Blaikie, T. 8. 
Harper, and J. Campbell, G 

4599. Propucinc BLEACHING Fousen, &c., J. Lever, 


ndon. 
4600. Tara, T. Wilson, Birmingham. 
4601. AcceLeRaTING ProsectiLyes in Preumatic Guns, 
R. 8. Lawrence, London. 
4602. ‘~~ a Cnrrome Preparations, H. A. See- 
n. 
4603. Furnace Grates, R. 8. Richards, London. 

4604. Speep Gearine for Crocus, J.T. White, London. 
4605. Conrinine Cuasps for Fite Baxps, W. P. Thomp- 
son.—(B&. J. Hall and H. I. Norton, United States.) 
4606. Puriryine Crupe Seep O11, W. P. Thompson 

and , Liverpool. 

4607. INpicaTixa Score of Bituiarps, J. E. Farrow 

and J. McG. Garson, Manchester. 

4608. Coverixe, &e., Corps for Insutatine, C. Town- 
end, London. 

4609. Rorary Pump, C. Korte. London. 

4610. Preventinc Wert from TralLine in Loos, A, 
McIntosh, London. 

4611. Locks, J. Ogden, London. 

4612. Va.ves, J. Hibbert and B. T. Haworth, Man- 
chester. 

4613. Wrypine Frames, W. Knowles, London, 

4614. Lace Macuiyes, H. and W. Boden, London. 

4615. Antisepric Pap, M. Mona, London. 

4616. Bicycies, &c., W. E. Mitchell, London. 

4617. Prope.Line Gear, L. Ric London. 

4618. Hoox and Eve Fasreninos, A. E. Newell-Jones, 
London. 

4619. Securtne Cans to Doors, C. Graham and G. 
Clark, London. 

4620. Separatine Soup from Liquip Marrer, J. L. 
Fletcher, London. 

4621. Conrro: for Omnipus Tickets, &c., M. Negro, 
London. 

4622. LupricaTor aod Oruine Bicycies, D. Jones and 

ow: 

4623. Mera Rawcaceen a3 Execrric Searca Licuts, 
J. Farquharson, London. 

4624. Non-vipratine Haypie Bars for Cycues, B. R. 
Bond, London. 

4625. Securrnc Ewps of Matrress arenes I. Chorlton 
and G. L, Scott, Manchester. 

4626. CLEANING Mats, &c., E. J. Holland, Dudley. 

4627. Hanpies for Cuests, &e., D. Smith, Wolver- 


pton. 

4628, Qoabaaxt Burp Rack 1 apse. G. F. Durose 

and W. A. Price, Birming 

4629. InpicaTine Firg- -DAMP, “. Pitkin and J. T. 
Niblett, London. 

4630. SEWING Macuinery, J. Keats.—(S. Keats, Siwitzer- 
land, 

4631. Paper-knives, H. H. Lake.—{R. S. Thain, 
United States.) 

4632. Diccrse Potators, H. H. Lake.—(C. Roberts, 
United States.) 

4633. Ficrerixe Water, 0. H. and I. H. Jewell, Lon- 


on. 

4634. Dryino Boots, C. D. Shafto, London. 

4635. Scissors, A. Bromet, London. 

4636. Teazies, J. Hindle, London. 

4637. CoaTine the Bottom of Suips, R. Seabrook, 
London. 

4638. Sawrxe Macutnery, F. R. Lane, London. 

4639. Covucn Mixture, J. Bernstein, London. 

4640. VeLocipepes, F. and L. C. Hopkinson, London. 

4641. Cement, W. H. and W. Nightingale and A. E. 
Powys, London. 

4642. Measurinea Consumption of E.ecrric Evneroy, 
E. A. G. Street, London. 

4643. a7 and NURSERY Powper, H. W. Langbeck, 

on. 
a Reocenerative Gas Furnaces, &c., F. Siemens, 


on. 

4645. Fastenrsos for Doors, &c., E. Parr.—(K. Haake, 
Germany. 

4646. Sewinc Macuings, E. Edwards.—{J. C. Corthouts, 
Belgium.) 

4647. Cranes, Tangyes Limited, T. Meacock, and C. 
Pendlebury, London. 

4648. Grates, W. Dunn, London. 

4649. Suutrers for Cameras, T. W. Greenall and F. 
Bishop, London. 

4650. Compositions for Decorative Purposes, W. A. 
Hes, London. 

4651. Soap Powper, H. C. Fo London. 

4652. Screw-curtinc Macuines, J. H. Sternbergh, 


Lordon. 

4653. yg > SepaRaTino Macuines, W. L. Wise. 
—(S. Jénsson, mark, 

4654. Merers, J. Cauderay, London 

4655. Manure, T. C. Darby and G. C. Phillips, 
London. 

4656. ELectric SicNaAL Apparatus, H. Thomlinson, 
London. 

4657. Evecrric Wricninc Macuines, J. M. Napier, 
London, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


395,434. Converter, F. W. Gordon, Philadelphia, Pa. 
—Filed July 13th, 1885. 

Claim.—{1) In a dephosphorising converter, the 
combination of an acid lining zone below the metal 
line and a neutral a at the metal line, sub- 
stantially as and for the purpose set forth. (2 - 
a dephosphorising converter, the combination o’ 
acid lining zone below the metal line and ane 
lining zone exten eo the top of the acid zone 
upward to or above the slag, substantially as and for 
the purpose set forth. (8) In a dephosphorising con- 
verter, the combination of an acid zone below 
the neutralised acid lining zone at the metal line, and 
a cooling channel in the neutral zone of the lining, 
substantially as and for the purpose set forth. (‘) n 
a dephosphorising converter, the combination an 
acid lining zone below the metal line, a neutralised 

lining zone at the metal line, a cooling channel 
in the neutral zone of the lining, a hood neutral 
material reaching upward from the neutralised lin 
zone, and means for distributing a cooling agent 
contiguous but exterior to the splash receiving s' 
of the hood substantially as and for the purpose set 
forth. (5) In a oe the combination of a con- 
verting vessel, an acid lining therfor, -—s a tuyere 
formed of basic material and d’ free of con- 
tact therewith, substantially as and for the purpose 
set forth. (6) In a converter, the combination of 
a converting vessel having a metal shell, an acid 
lining therefor, a hood joining said shell at canes the 








motes line of the converter and converging u tet 
to a top opening, an annular shower pi at 
ood, anda trough at the foot’ of the 


of the hi 








around the lining at the metal line, substantially as 
and for the purpose set forth. 


395,536. Sarery Vatve, H. G. Ashton, Somerville, 
Mass. —Filed June 12th, 1885. 
Claim.—In a safety valve, the cam lever F, havin 
flat surface /1, in combination with a lever G, having 
a flat surface f2, and the valve spring, the levers ‘and 





the spring being arranged substantially as sho 

a then ot es pressed when the flat surfaces / rife f2 
— all substantially as and for the 

mao er 


395,574. era Lamp, J. Martin, Kew, near Mel- 
bourne, Victoria.—Filed July 18th, 1888. 

Claim.—(1) A candle lamp comprising a holder of 
substantially the form of a volute, that portion of the 
volute d ed for the reception ‘of the candle 
semi-cyli) cal in cross-section, in wi 
the cap H, the spring C on the end of arm E of the 
volute, and the spring arm, substantially as and for 
the purposes specified. (2) A candle lamp comprising 





395.574 






a holder of substantiall lly the ay of a pe na that 
portion of the volute d for the Pp of the 
candie semi-cylindrical in cross-section, and 
vided at burner end with Soe Ee and at the 
ite end with the coiled an = ~~ 
ding into the ee portion the 
holder, in in combination a stand to which said 
holder is secured, ation eth and for the purposes 
specified. 











Epps’s Cocoa.—GRATEFUL aND Comrortina.—“ By a 
thorough knowledge of the natural laws which’ — 
the operations of digestion and nutrition, an 
careful ay on Be. of the fine properties of LAG 
selected Cocoa, M _ Epps has provided our breakfast 
tables with a d wl may 
Sroumnina nee soon bills. It is by the judicious 
use of such articles of diet thata me pope may be 

ually built up cap | 8 aang ——-> to resist every 
mdency to disease. Hundreds of maladies are 
floating ar gs alae a to attack may fatal pw ty: : 
weak int. e a fa 
ki ig ouraclves well fortined wit with pure “yy 


Fete loamy witht ae ae ik, Bold only 
PN amen by rocer, labelled James Epps a 








bore 's Chocolate Essence.—[ADVT.] 
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‘THE BEST SIZE OF DRIVING WHEELS FOR LOCO. | °F —pi tipi =% or, (P- =o )@-2)= > ah (1) 
MOTIVE ENGINES, AND ALLIED QUESTIONS. D? = 3 D’, When steam is shut off and the brakes applied the 


By Professor A. G. GREENHILI, F.R.S. 

Ly view of the resumption shortly of the Railway Race 
to Scotland, as it has come to be called, judging from the 
various reports, official and otherwise, of the new loco- 
motive engines in construction especially for this fast 
passenger traffic over long distances, it will, I think, be 
of interest to examine from a theoretical standpoint some 
of the considerations which should guide design in engines 
specially intended for such purposes, - ‘ 

In the first place, with a given locomotive engine, what 
is the pull exerted with a given pressure of steam? The 
simple rule to be employed in the calculation will be found 
in Templeton, Molesworth, or any ordinary text-book 
or pocket-book on practical mechanics ; the pull of the 
engine being d? / + D pounds for every pound per square 
inch effective pressure in the cylinders. Here d denotes 
the diameter of each of the two cylinders, / the length of 
stroke, and D the diameter of the driving wheels, all given 
in inches. To prove this, it is only necessary to consider 
the work done by the pull of the engine, P pounds, — 
during one complete revolution of the driving wheels. 
Then if the mean effective pressurein the cylinders is p 
pounds per square inch, the work done in the cylinders 
in one revolution is 


axpxind xl, 


and this, by the principle of Virtual Velocities or Work, 
must be equated to P x w D, the work done by the pull 
of the engine ; so that 
prdl=Pr7D, 
and the 7’s cancelling, 
P  dtt 
 . 
the rule usually employed. 

By this rule, however, the pull of an engine is inversely 
proportional to the diameter of the driving wheels, so that 
provided the boiler could keep steam, it would appear 
that the engine would draw the greatest load which had 
the smallest driving wheel. When we look at the ordi- 
nary goods engine, with three coupled wheels of small 
diameter on each side, we see the nyse application of 
this principle given above ; but the question arises now, 
why in the passenger engine the driving wheels should be 


made on an average almost double the diameter used with | P 


the goods engine. The reason is, of course, because with 
cylinders of given dimensions the size of the boiler and its 
power of making steam controls the number of revolutions 
of the wheels per minute, so that with the same boiler 
and cylinders the passenger engine making the same 
number of revolutions would go at double the speed of the 
goods engine, but would draw only half the load, the 
indicated horse-power and consumption of fuel per hour 
being practically the same. When speed isthen the chief 
desideratum, and the load to be drawn is very small—say 
only three or four comeard coaches—the larger the 
driving wheels the better should be the performance. 
But the present requirements of heavy passenger traffic 
want an engine capable of taking a train of from twelve 
to fifteen coaches well filled at an average speed over long 
distances of from forty to fifty miles an hour, or perhaps 
more. 

The modern passenger engine is then called upon to 
fill the requirements of both the goods and the passenger 
engines of former days, and so its present design is seen 
to be somewhat more of a compromise between the 
extreme _ 

When the engine is running at high speed, beside the 
increased resistance of the train, a constantly augmenting 
internal resistance in the machinery is experienced, all of 
which is classified generically as back pressure; and ex- 
periment seems to show that this back pressure mounts 
up approximately as the square of the number of revolu- 
tions of the engine. 

An engine with small driving wheels then, although 
capable of starting and driving at a low speed the greater 
load, will at a high speed have the effective pressure con- 
siderably diminished by this back pressure, in consequence 
of the greater number of revolutions per minute, besides 
exhausting the boiler of steam ata greater rate ; while, 
on the other hand, an engine with large driving wheels 
will not start so great a train, and will take longer to get 
up speed. Once, however, full speed is attained, this 
engine, from its smaller number of revolutions, will not 
waste so much power in back pressure, and the boiler will 
keep up the supply of steam with more ease. Between 
these extreme cases there must lie the most advantageous 
mean, which I shall proceed to investigate theoretically. 

The problem is, then: “Given the speed V, and the 
dimensions of the cylinders, what is the most advan- 
tageous size of the driving wheels, and consequently what 
should be the revolutions per minute, the back pressure 
mounting up as the square of the revolutions ?” 

At this speed V there would be a certain diameter D’ 
of the driving wheels, supposing them sufficiently reduced 
in size, for which the back pressure would equal the mean 
effective pressure, and the engine could only keep itself 

oing without drawing any load ; but for a larger diameter, 
1D suppose—the revolutions for the same speed being 
inversely as the diameter of the wheels—the back pres- 
sure would be eA of the mean effective pressure p; 
and the pull of the engine P would be given by 
D'2\ d?l 
P= p(l->5) 5 

2 1 D2 ° 

pd a ~ 5s) 
so that P vanishes for D = D’, and D = infinity, and has 
therefore some maximum value between, determined by 


putting oS = 0, 





D = ,/3D, say 1°732 D’. 

With these driving wheels at this speed the back pres- 
sure will be one-third of the mean effective pressure, and 
this engine will pull the greatest load at this given speed. 

Suppose, for instance, it is found that the back pressure 
may be taken as one-twelfth of the mean effective pres- 
sure at 120 revolutions a minute, and, therefore, one- 
third at 240 revolutions, the back pressure mounting up 
as the square of the revolutions ; an engine designed to 
run at an average speed of sixty miles an hour should 
have 7ft. driving wheels, making four revolutions a second, 
in order to draw the heavier load ; and this engine with 
uo load could not attain on the level a maximum velocity 
of 60 x 1°732 = 104 miles an hour; while with wheels 
reduced to 7 + 1°732 = 4°04ft. in diameter, the engine 
could, with no load, attain a maximum speed of sixty 
miles an hour, making about seven revolutions a second, 
or 420 a minute. 

So far we have not taken into account the power of the 
engine, which is really limited by the capacity of the 
boiler; and no locomotive boiler—-excluding broad gauge 
engines—has, we believe, yet exceeded a power of about 
800-H.P. 

At the speed of sixty miles an hour—88ft. per second 
—the pull of the engine with this power would be— 


and then the mean effective pressure p = 5000 D + d?1; so 
that with 7ft. wheels, pe 18 x 24 cylinders, p = 54; 
about one-third of the usual boiler pressure, 160]b. on 
the square inch. 

The volume of steam filling the cylinders per minute 
at a given speed varying as d?/-~+ D, while the back 
pressure varying inversely as D?, shows the advantage of 
the large driving wheels for high speeds over long dis- 
tances, as exemplified by Mr. Stirling’s Great Northern 
Railway engines. 

Once started, the single engines with large driving 
wheels show their superiority the greater the speed, the 
back pressure being less, the length of tread of the driving 
wheels, due to the elastic deformation of the rails and the 
tires, being greater, and the hampering effect of the 
—- rods being absent. 

If a locomotive engine was in the position of a steamer, 
ractically always upon a level road, so that full steam is 
immediately turned on, and the vessel always finds out 
her own es great or small, the single engine with large 
driving wheels would be universal for passenger traffic. 

But unfortunately the locomotive engine has to over- 
come a certain dead resistance before starting to prevent 
being “stalled on the grade,” as the Americans say, so 
that its hardest work has to be performed under the most 
unfavourable circumstances. For this reason coupled 
engines are more in favour as not so likely to fail at the 
critical moment, although the coupling rods are a hindrance 
to free going once the train is well in motion. 

Practical experience shows that coupling rods more than 
8ft. long are undesirable, so that the driving wheels of a 
coupled engine cannot be more than 7ft. in diameter. The 
greater elasticity of the long coupling rods allows the two 
pair of driving wheels to become at times slightly in and 
out of phase, causing great variations of strain in the 
movin rts of the machinery. 

Mr. Webb’s compound engine very ingeniously combines 
the advantages of the single and of the coupled engine, by 
having the pull of the coupled engine at starting, and 
running unhampered by coupling rods like single engines 
at high speed. 


So far I have considered the question of high speed 
traffic running for long distances at full speed without a 
stop or check, and the part of the journey during which 
speed is got up from a station, or checked in coming to a 
stop, has not Sn taken into account. But for suburban 
traffic these conditions are reversed; the stations are so 
close together that full speed is hardly attained before 
steam must be shut off, and the brakes applied to make 
the next stop. 

It willsimplify the theoretical treatment of this problem 
if we suppose the pull of the engine and the various 
resistances as uniform and equal to their mean value, 
and then the problem of a run from a station to the 
next becomes one of uniformly accelerated and retarded 
motion. 

The distance, 7 feet, between the stations being given, 
the time, ¢ seconds, of the run being fixed by the time- 
table, and the weight, W tons, of the train by the traffic 
manager, it is the duty of the locomotive engineer to 
provide the hauling power capable of carrying on this 
traffic. 

Suppose there is ascending incline of 1 in m from the 
first station A to the second station B; it will be con- 
venient to reckon the average resistance of the road as 
equivalent to that of ascending an incline, say of 1 in 7; 
suppose also that the brake resistance is equivalent to an 
incline of 1 in &; then in the ordinary way of reckoning 
train resistance in pounds per ton, the average resistance 
of the road will be 2240 + » pounds per ton, and the 
brake resistance will be 2240 + & pounds per ton. 

Now, the average velocity of the run being / + ¢ feet 
per second, the maximum velocity attained, V suppose, 
just when steam is shut off and the brakes applied, at a 
distance wv feet short of the station B su , is 27 +t, 
the train being uniformly accelerated and then retarded. 
Then if P denotes the pull of the engine in tons, the work 
done by the force P acting through /— x feet is used up in 


drawing the train against a resistance of af tons through 


the same distance, in lifting W tons here one-xth of 
the same distance, and in communicating 4 W V?~g foot- 
tons of energy to the train; and therefore, i 


e¢- aya Ca) + EG-2) + OE, 





kinetic energy 4 W V* + g foot-tons is used up against the 


combined resistance W ( ) + : + ;) tons of the road 


o 
and of the brakes, acting through « feet, so that, 
1 1 1 Ww V2 
Ww L£= 2 a 
(atiteE)? 29 (2). 
From these two equations we determine x and P, 
namely, 


P 1 1 
ee w em 2” 
ig 
Po (mtato 1 
¥ ie iy n * j éf] : 
and V=2!,sothat v= 25 


Conversely with an engine of given pull P tons, W 
the weight of the greatest train this engine can take 
from A to B in ¢ seconds is determined ; assuming the 
driver is running as fast as possible, by shutting off steam 
and applying the brakes simultaneously, so as to stop at 
the station B; and then z is the distance short of B at 
which steam must be shut off. 

Consider, for example, the run from Farringdon-street 
to King’s Cross, and suppose, for sake of argument, the 
distance is one mile up an incline of 1 in 100, and that the 
average resistance of the road is 21 lb. a ton, and the 
brake power is 420 lb. a ton; then m = 100, » = 1063, 
re 

1 _ o1, 1 = -000375, 1 = 1875 
-= ‘Ol, — = 75, = = ‘1875. 
m n k 

Suppose the run is performed in 4 minutes; then 
t =240, and 7 = 5280, so that V = 44; the average velo- 
city being 15 and the maximum velocity 30 miles an hour. 

Also, taking g = 32, 

v2 


21 
—— = — = 005729. 
2gt gt? bs 
Then, with these numbers we shall find 
: aes Wee 
wo "025, -* 40 ; 
also 7 = 0277, z = 160ft. avout, 


the least distance short of the station at which steam 
must be shut off and the brakes applied. 

Suppose the weight of the train is 120 tons, then the 
pull of the engine must be 3 tons or 6720 lb.; and if the 
wheels of the engine are 5ft. Gin. in diameter and the 
cylinders 17 by 24, then from the formula p d?7 = PD, 
with P = 6720, D = 66,d =17,/ = 24, we find p = 64, 
the requisite mean effective pressure in pounds in the 
square inch in the cylinders; and the boiler pressure 
would be 128, supposing it double the mean effective 
pressure. 

As another application of these principles, the reader 
is invited to determine the greatest load the American 
Strong locomotive—having 20in. x 24in. cylinders, and 
driving wheels 5ft. in diameter, with a mean effective 
pressure 100—can take up an incline rising 96ft. in the 
mile, from one station to another two miles off, in eight 
minutes, taking the resistance of the road and the brake 
power as before, supposing the engine and tender to weigh 
106 tons. 


We have supposed the resistances uniform, which would 
— that a train once started would be uniformly accele- 
rated, and that there would be no theoretical limit to the 
velocity. But besides the constant resistance of the road 
experienced at starting, and the resistance of the incline, 
there are other resistances, as of the air and of the back 
pressure in the engine, which increase with the velocity 
and prevent the speed exceeding a certain amount. 

Assuming that these variable resistances vary as the 
square of the velocity, the equation of motion of a train 
of weight W tons will be of the form 

W dv ° 

a a P-R -- kv’, 
where P is the pull of the engine in tons, R the constant, 
and £v* the variable resistance in tons. 

This equation may be written 


dv _ v2 
de ~F(1- ys) 
and then f will be the acceleration of the train at starting, 
and V its full speed, which it cannot exceed ; and 
-aqr -B yvz3_P-B 
$99 gery Te ee 
The solution of this equation is 
i ft 
a eee V tanh Vv? 
giving the velocity » at time ¢; and 
one log cosh Ls 


iving the s the distance gone in time ¢; exactly the same as 
or the motion of a body falling from rest under the accele- 
ration of gravity fin a medium resisting as the square of 
the velocity, V being the terminal velocity of the body 
in the medium. 
The I.H.P. of the engine at velocity vis P v + 550, and 
Pv= Rv + kv + woe; 
so that on along railway journey, performed with average 
velocity V, if in consequence of inclines and curves the 
velocity v varies periodically from its mean value by.an 
amount U, say, according to the law 


v= V+ Usinzi; 
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then Pv = R(V + Usinnt) + &(V + U sina?) 
+ * (V + Usinz?t) nU cosne 
=RV+kV2 +3kU2V 


+ periodic terms, the average value of which 
is zero. 
Therefore. he av ing kt = FR 
, on the average, putting ¢ = Wr? 
U2 


,=pvf 3 R 
Po=PVv{1+3(i- >) , 
and thus the power required for fluctuations U in the 
velocity is (a - =) as greater than that required 


Ve 


for uniform velocity V. 


This shows the importance for economy of working of 
keeping up a speed over long distances as nearly uniform 
as possible; in an analogous way the air vessels of a 
pumping engine serve the purpose of diminishing the fiuc- 
tuations of velocity in the water pumped through a long 
main, and thus tend to economy of power. 

Supposing R to represent the constant part of the 
resistance of the road on the level, then up or down an 
incline a, R must be increased and diminished by W sin a; 
and full speed up or down the incline will be changed to 

7 — Wsina 
: / (1+ pe): 
so that the engin: will run down the incline a without 
steam with uniforin velocity 
P-— Wsina 
i sa wea ! 


Vv = 
J P-R 
reducing to V ,/(W sin « + P), for R= 0. 
With average inclines « up and down, we may therefore 
suppose the fluctuation of velocity U to be given by 
U\? W sina 
+ — = + _ 
(ity) -12po_ 
U W sina . - 
is i> R approximately ; 
3 W®? (sin a)? 


so that the ratio of the increase of H.P. is 8 P(P-R) 








or 


over that required on the level. 


Besides the Kailway Race to Scotland, there is another 
subject of great universal interest ac the present time in 
the University Boat Race, so that a discussion of the 
most efficient way of propelling a boat by oars may not 
be considered out of place here. The subject was investi- 
gated by Euler in 1773 in his “ Theory of the Ship;” and 
we reproduce his theory, with modifications, so as to adapt 
it to recent practice. 

Euler denotes the number of rowers by 7; but as the 
oars are out of the water for two-thirds of the time, he 
says that the boat may be considered as propelled at a 
uniform speed by a number } 2 of oars. 

Now let F denote the greatest force a rower can exert 
by pulling at a fixed obstacle, and let c denote the 
greatest velocity at which he can move his body and 
arms, while « denotes the average velocity with which he 
moves relatively to the boat when rowing; then Euler 
assumes that F (a ~ *) may be taken as his pull, by 
analogy with the force with which a current would strike 
a blade; and then P = } x F (a -= ) is the whole 
average force of the men pulling at the oars. 

Now if A O B denotes an oar, O being the rowlock, A 
the handle, and B the blade, and if we denote O A by p, 
OB by g, andthe pressure on the blades by Q; then 
P p = Qq from the principle of the lever; also Q is the 
total force propelling the boat, which must be equated in 
the average uniform motion of the boat to the resistance 
of the water, which is according to modern experiments 
taken equal to f S v?, where v denotes the velocity of the 
boat through the water, S the wetted surface, and f a 
coefficient, the mean value of which for polished metallic 
or varnished surfaces is, according to Froude’s experi- 
ments, about 002. 

But the backward slip of the blade through the water 


is a velocity 7“ — v, and therefore i B denotes the 
: r : : 
area in square feet of a single blade, the resistance of the 


water toa blade isa force % B (2 = a v): pounds, so 
9 \p~ 


Q = 3 n “ B (4 _ e), 


where G denotes the number of pounds in a cubic foot of 
water (62°74), and g = 32 about. 


that 


Therefore 
1 2 G > qu Ps 3 . ° “2 
3 7 B r v) ~— J Ss v 
or 7* _ sam v, 
P 
1 eee i 
where n raGB 


joes 4 
and >™ (m + 1) ° 
so that m represents the slip-ratio of the oars. 
_pP uP 
Also ) = q => (in rs 1)” 
bie he os uP 
sue ae i 


“2 

hnFu(1- 4 | 
m+1l 

abe, fs | snr 

"=" Unm+ fs * 


giving the velocity of the boat. 


or 


(a-%)}, 


Now ¢ = 0 when uw = Oand when wu = ¢, aud is a maxi- 





mum for the intermediate value u = }c; and then 


es eee 
= { stqe tyre} 
3 =] 
or substituting a = an 





v= 


3 169 Fe ; 
Y fan + SaraB}i 


. apts S 
pum@t+), = 3(m+1)% 


Euler says that a good value of c is 7}ft. per second, 
and of F is 48 lb.; and then wu = $c = 2) fs, the 
best average velocity of rowing the oar relatively to the 
boat. He also puts the average value of the blade area 
at half a square foot, so that B = 3. 

Then, with g = 32, F = 48, c = 75, G = 62'4, B= ‘55, 
F = 002, we find 


. 1 
Seog: Vv { ow +1) m? : 
and m* nx = °006S. 

Euler applies these calculations to the case of a galley 
with 260 rowers, and finds v = 6784, ¢ + p= 4017, are 
the requisite conditions for maximum efficiency ; implying 
with the above data a wetted surface S = 10,000 square 
feet nearly. 

But a University racing eight is about 60ft. long, 2ft. 
wide, and 6in. draught ; and from experiments by Professor 
Troubridge, of New York, the resistance of such a boat 
at a mean velocity of 5"1 metres per second (16728 foot- 
seconds, 11°4 miles an hour) is about 34 kg. (74°8 lb.)— 
Ia Nature, 9th February, 1889, p. 174—,representing a 
towing horse-power of 2°275; so that with f = ‘002, the 
wetted surface S = 134 square feet, about. 

This would make m* = 1032, with n = 8, and v 
= 11°69, about eight miles an hour; and with a tide run- 
ning four miles an hour this would bring the pace up to 
the average over the course. At forty strokes a minute, 
supposing the oars are only one-third of the time in the 
water, a velocity « = i? = 2°5 f.s. of the bodies would 
imply a length of stroke of 5ft., of which about 15in. is 
due to the slide. 

But modern oars are about 12}ft. long, divided at the 
rowlock, so that g:p isa ratio of about 3 to 1; and the 
length of stroke will, therefore, be only about 2ft. 6in., 
so that «= 5 foot-seconds—double that assigned by Euler 
mag then v = 15 foot-seconds, nearly, or ten miles an 

our. 

With Q = 748, g = 3p, then 

u\? ‘ 
F(1-“) =se15, 
the average force with which each man pulls his oar; 
and putting for maximum speed uw = } c, then F = 189 lb. 
about, for the maximum pull a rower can exert by pulling 
at a fixed obstacle. 

These numbers differ considerably from those assigned 
by Euler, who, however, was perhaps only considering the 
forced labour of the galley slave at the oar, and not the 
performance of picked men, capable each of working at 
about ‘28-horse power for twenty minutes. 

Careful experiments with the rowing machines used in 
America for training pu in unfavourable weather 
for outdoor rowing, would enable us to assign the proper 
values of F and c, and to test the accuracy of Euler’s 


assumption of the law F (Qa - = y for the pull exerted 
at velocity w. : 
Perhaps a better law to assume would be F ( 1- “) 


analogous to the expression used for the back pressure in 
a locomotive; and then the best rate of rowing would be 
given by u = 3,/3c, instead of u = fe. 

We have seen how, in a railway train, fluctuations of 
velocity are wasteful of power; and the same holds in 
rowing a boat. In the previous investigation we have 
supposed, with Euler, that the velocity was uniform; but 
this must be far from the case, considering that the 
oars are about one-third of the time only acting on the 
water. 

The steady forward swing of the bodies on the feather 
tends, however, to keep up the way of the boat; the 
greatest check on the speed being caused when the 
motion of the bodies is suddenly reversed to make the 
next stroke; hence the necessity of catch at the beginning, 
to minimise this check, and of steady forward swing of 
the bodies to keep up the way of the boat between the 
strokes. 

According to Maxwell’s precepts, “(1) in a rowing boat 
on still water nothing should be allowed to roll about 
loosely, and the coxswain should bend forwards during 
the latter part of the stroke and backwards during the 
latter part of the feathering ; (2) in a sailing boat in a 
heavy sea the speed will be increased by making the 
ballast as loose as possible and sending all the super- 
numeraries to their hammocks.” 

Thus the conditions in (2) are the reverse of (1), the 
reason being that the periodic fluctuations of relative velo- 
city ina seaway are minimised in this manner, and less 
work being done by the resistance, the average speed is 
increased. 

These principles are well known to sailors, from the fact 
that the speed of a ship is better when she is crank, loose, 
and leaky ; and from the custom in privateers of loosening 
the wedges of the masts when chased. In “Two Years 
before the Mast,” Chapter xxix., the old sailor says of the 
ship, cramped and deadened by her tightly-packed cargo, 
“Stand by; you'll see her work herself loose in a week 
or two, and then she'll walk up to Cape Horn like a race- 
horse.” 


and then 





Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Henry J. Oram, chief engi- 
neer, to the President, additional, for service at the Admiralty, 
reappointed on promotion, to date March Ist; and William T. 
Wiggins engineer, to the Lapwing, and Edward J. Murphy, 
assistant engineer, to the Forth, both to date March 23rd, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC: 
REPORTS. 





Belgium : Conclusions adopted by Labour Commission.—The 
United States Department of State has issued a translation of 
the report of the Royal Commission to inquire into the con. 
dition of labour, and to make such recommendations as it might 
deem expedient. The principal recommendations are ;—“ That 
there should be organised for one or more industrial establish. 
ments a committee of arbitration to adjust all differences 
between employer and employed. That all requests for 
arbitration should be made by the interested parties to the 
burgomaster of the commune. That the Communal Council 
when it deems that the exigencies of the occasion demand it 
may take the initiative step. In case of strikes or troubles, the 
burgomaster may address himself direct to the Government, or 
the latter itself may take the initiative step. That the board 
of arbitration should be composed of delegates selected in equal 
numbers from the ranks of both employers and employed. 
That in case the delegates cannot agree in the choice of a 
president, the board should be presided over by a justice of the 
peace. That the regulations of the board should determine the 
number of delegates, according to circumstances and the 
importance of the factories interested. That the delegates to 
be appointed by the proprietors of the establishments interested 
should be selected from actual customers, or from the 
accountants, directors, or engineers of such establishment, 
The delegates of the employés shall be chosen from Belgian 
working men, not less than twenty-five years of age, and who 
must have worked at their trade for not less than four years in 
one of the interested factories, and to have the same qualification 
as an elector. That the delegates should be appointed for a 
term of two years. That the board, when organised, should 
make bye-laws; it may be convened by the burgomaster, the 
governor, or at the request of one-half its members, and may 
meet at any time. That the board may, at the request of all 
parties interested, appoint an arbitrator. That in everything 
relating to the limitation of working hours for adults, any 
interference by the Legislature be deprecated, with the 
exception that where hygienic reasons exist, the law must and 
shall protect the health of the working man. That the standing 
of the sanitary police of the factories, especially of those who 
have in charge dangerous or unhealthy establishments, should 
be improved ; and that it is particularly necessary that the local 
hygienic commission should be reorganised. It is necessary for 
the public good to encourage the establishment of technical 
schools by adding to the curriculum of academies and industrial 
schools courses of art and applied science. That instruction 
should be in a practical direction. The cultivation of manual 
skill should be commenced in the primary school. The 
theoretical application of science to industry should be taught 
in the industrial school. The theoretical application of drawing 
and modelling to industry should be taught in the art school. 
Apprenticeship should be served in the workshops, or in schools 
founded by the proprietors or syndicates, which should be 
closely connected with the a It should be the duty 
of the State to confine itself to the maintenance of harmony 
and a grade between the different schools of technical education, 
and to encourage them by subsidies, respecting as far as possible 
the first step taken by the founders. The communes can 
greatly aid professional education by introducing manual 
exercises in the primary schools; by establishing schools of 
modelling and design ; by encouraging their progress by granting 
locations to the professional syndicates. The State and the 
communes should place the schools under the following 
restrictions:—A minimum age for admission to an apprentice- 
ship; the minimum education—to be determined by examina- 
tion—that an applicant for an apprenticeship must possess. 
This minimum should comprise a thorough knowledge of 
reading, writing, and the four fundamental rules of arithmetic. 
The Government should encourage the establishment of a more 
advanced curriculum for adults, in which should be included a 
theoretical education adequate to the requirements of those 
who would apply themselves to the higher mechanical arts.’’ 
There are a number of recommendations as to co-operative 
sucieties; employment of women and children; homes for 
working people; insurance against accidents; methods of 
reducing alcoholism; mutual aid societies; mutual aid, 
provident, and pension societies in the interest of factory 
operatives; payment of wages; professional associations ; 
savings banks ; schools of domestic economy.—“ United States 
Consular Reports,” No. 97, pages 468-479. 


Norway: Trade of Christiania in 1887.—The most note- 
worthy fact from a British point of view in the statistics of the 
trade of Norway for 1887 is the elevation of Great Britain to 
the first place in the value of imports—a position hitherto held 
by Germany. British imports advanced from £1,915,000 in 
1886 to £1,965,000 in 1887—an increase of £50,000, or 2°85 per 
cent.; and their proportion of the whole rose from 25°5 to 26°5 
per cent. German imports during the same period diminished 
from £2,113,000 to £1,941,000—a decrease of £172,000, or 8°15 
per cent.; and their proportion of the whole fell from 28°1 to 
26°1 per cent. Ata time when the trade of Germany is being 
pushed to the utmost, and the competition with England so 
great, it is satisfactory to find the latter more than holding 
her own. Coal and coke decreased by 25,599 tons, or 3°2 per 
cent., and their value by £22,000, or 5°35 per cent. Machinery 
decreased by £17,000, or 13°3 per cent. Metals were imported 
to the amount of £537,000, of which £276,000 were raw or half- 
worked metals and £261,000 worked-up metals. Among the 
former was £182,000 for bar iron, iron plates, pig iron, and 
steel. The iron plates were considerably below the average, 
and the other articles above it. Petroleum decreased by 780 
tons, or 7 per cent., and its value from £7 4s. to £6 13s. 84d. 
per ton. The purchase of steamships from abroad, which fell 
in value from £115,400 in 1884 to £18,200 in 1886, rose in 1887 
to £101,000. Wrought and rolled ironware increased by 160 
tons, or 4°] per cent., and its value from £31 9s, 8d, to 
£32 4s, 24d. per ton. 

Servia: Coal mining in.—The Belgian Secretary of Legation 
at Belgrade reports: The Belgian company Industrielle Serbe, 
with a capital of £184,000, and founded with the object of 
working the coal mines of Servia, has opened a railway connect- 
ing the collieries at Irscka Tschuka with the Danube! The 
coal produced is rather friable and poor; the former character- 
istic has encouraged its use for manufacture into block fuel, the 
best of which is turned out at Rudonyevatz. About eight per 
cent. of resin is added to the coal for block fuel making, which 
is said to be English, costing on the spot £2 1s. 8d. per ton. 
The Rudonyevatz factory possesses one steam machine of 
80-horse power, which makes from 1800 to 2000 blocks of 11 lb. 
each per hour, and with. the addition of another machine the 
production is expected to reach 200 tons per working day of 
ten hours. 
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THE ELECTRICAL TREATMENT OF SEWAGE. 


On Wednesday Mr. William Webster gave a practical demon- 
stration of his electrical method for the purification of sewage, 
at the main drainage outfall at Crossness, The electro-chemical 
features of this process have already been described in our 
columns, and the physical success of the method invented by 
Mr. Webster seemed sufficiently proved some time back. But 
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negative electrodes made of iron and having very extended sur- 
faces. Ammonia and other alkalies are evolved at the negative 
electrode, and assist the precipitation of the iron salts formed 
at the positive pole, where at the same time nascent oxygen and 
chlorine are evolved, partly acting on the iron and producing an 
acid reaction whereby the organic impurities in suspension are 
precipitated, while those in solution are oxidised and converted 
into innocuous compounds, Of course the nascent chlorine will 
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Fig. 3—LOWER PORTION OF SEWAGE CHANNELS 


it was necessary to show that the process could be carried out 
on a working scale at a cost that should not be excessive. For 
this purpose permission was obtained from the Metropolitan 
Board to erect temporary experimental works on a piece of 
vacant ground at Crossness, the expense being defrayed by the 
inventor, who had his sewage for nothing, except that he bore the 
cost of pumping. On the present occasion Mr. Webster showed 
how he could deal with a flow of sewage equal to 12,000 
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Fig. 2— UPPER PORTION 


gallons per hour. The works were avowedly not the best that 
could be devised for the purpose, the ground being limited in 
extent, and experience being wanting at the outset. By the 
time the works were finished, it was easy to propose some better 
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AND PRECIPITATING TANKS, 


have much greater efficiency than the chlorine present in 
chloride of lime, and the nascent oxygen will have much more 
effect on the organic matter in the form of albumenoids than 
the oxygen of the atmosphere. 

The mode in which this process is made to operate will be 
seen by the accompanying engravings. The ground plan, Fig. 1, 
representing an area of about 250ft. by 60ft., shows the 
position of the two engines and the dynamo. At a little 





OF SEWAGE CHANNELS. 


distance to the rear of the latter is the pump for raising the 
sewage ; the shed containing the engines and dynamo appears 
on the right in the perspective engraving, Fig. 2. Facing the shed 
in this engraving and in the ground plan are a range of precipi- 


mode of setting them up. The dynamo was not in the best | tating tanks. These tanks were used for taking experimental 
place. The two portable engines, used alternately, were made | measurements, so as to discover the best mode of arranging the 


a quarter of a century ago, and the provisional nature of the | electrodes, 
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Practically they form no part of the present working 
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Fig. |— GROUND PLAN OF EXPERIMENTAL TANKS. 


works showed itself in various ways. On Wednesday one 
engine was absent, having been removed for a temporary 
purpose. The experimental works have a capacity for dealing 
with half a million gallons of sewage per day. 

Mr. Webster describes his invention as consisting of an im- 
proved mode of electrolysis for oxidising and precipitating 
organic matter, and decomposing inorganic salts, such as chloride 
of sodium, potassium, magnesium, &c., and all salts contained in 
sewage. For this purpose, in treating sewage and similar 
impure liquids, he subjects the liquid, while flowing through 
channels or reservoirs, to the electrolytic action of positive and 





arrangements, and they would not be repeated in any future 
works, The sewage raised by the pump passes on through the 
shoot which runs along one side of the ground plan, and is 
finally received into one or the other of the settling tanks. A 
portion of the shoot appears on the right-hand side in Fig. 3 
opposite the implement shed. Between the shoot and this 
shed appear the tanks, as on the plan. In Fig. 2 another 
portion of the shoot is seen opposite the engine-shed, with 
the precipitating tanks intervening. The shoot is an electro- 
lytic channel in which are the iron electrodes arranged 





as shown in the small sectional drawing, Fig. 4. The 





shoot is made of wood, but in any permanent work would 
be constructed of some stronger material. Owing to the 
restricted space, the shoot at Crossness is fitted with wrought 
iron plates, but in practice it is intended to make use of cast 
iron, run direct from blast furnaces. As the sewage travels 
along the shoot, every ticle of the liquid comes into contact 
with the plates, and is thereby subjected to the electrolytic 
action. A separation of the sulid particles from the actual 
liquid speedily shows iteelf, and increases in its intensity as the 
sewage approaches the settling tank, into which it ultimately 
descends, and where the separation reaches its final stage. 

Each of the portable engines is of 20-horse power. Only one 
engine is used at a time, both for pumping the sewage and for 
driving the dynamo. The dynamo is an Edison-Hopkinson, 

capable of developing an energy 
f 43-horse power. From the 

ES 2 pe 
SS dynamo the leads run through 
SLFZZ rere frames, by means of 
which the amount of current 
; passing on to the electrodes 









can be regulated without 

AU varying the speed of the 
~ engine. From the statements 
DETAIL OF SHOOT’ made by Mr. Webster it 
WITH IRON ELECTRODES appears that with 27-horse 


power it is possible to treat 
one million gallons of sewage 
in twenty-four hours, presuming the sewage to be of the 
same strength as average London sewage. In estimating the 
cost of the engine-power, reference is made to the fact that the 
newest type of engine for driving dynames may be taken to 
consume 2 1b. of coal per horse-power hour. The price of coal 
regulates the result. As for the iron consumed in the process, 
the experiments tend to prove that the consumption in con- 
tinuous working should not exceed two grains per gallon of 
sewage. Plates lin. thick, if used in sufficient numbers, would 
last for many years when once fixed. By way of illustration it 
is stated that the consumption of iron in the case of a town 
with a population of 333,000, having a volume of sewage equal 
to ten million gallons per day, or thirty gallons per head, should 
not exceed 464 tons per annum. The amount of mechanical 
power required per head of the population is shown to be 
rzzs-horse power, or 8-horse power per 10,000 of the population. 
A very small electro-motive force, only a little over 2 volts, is 
used and about 11 square feet of iron electrode surface per 
ampere. There seems to be no polarisation of the electrodes in 
the channels. 

Running from the shoot, and allowing one hour for settle- 
ment in the open tanks, the average of twenty analyses shows 
that under this treatment raw sewage of a very turbid and 
opalescent character yields a clear and odourless effluent. Esti- 
mated in parts per 100,000, the suspended matter is reduced 
from 33°35 to 1°56. Nitrogen as free ammonia is reduced from 
4°34 to 3°22, and albumenoid matter from 0°5 to 0°2. Chlorine 
as chlorides becomes 18°62 instead of 21°64, and the oxygen 
required to oxidise the organic matter becomes 0°52 instead of 
1:24. A sample of raw sewage, very turbid and opalescent, and 
with a bad odour, yielded a clear effluent without odour. The 
sewage contained 14°52 parts of suspended matter, 5°95 being 
mineral, and 8°57 organic. In the effluent these quantities 
became respectively 1°48, 1°05, and 0°43. The free ammonia 
declined from 3°57 to 2°9, the albumenoid matter from 0°6 to 
0°28, and the chlorine as chlorides from 14°61 to 13°39. The 
oxygen required to oxidise the organic matter was 4°03 in respect 
to the sewage, compared with 1°34 for the effluent. 

The disposal of the sludge isa final consideration in this as 
in other processes where precipitation takes place. But the 
sludge from the electrolytic action is not swollen by the admix- 
ture of any foreign ingredients beyond one or two grains of iron 
per gallon, which as oxide becomes somewhat more. 

In the course of the day’s proceedings Mr. Webster stated 
that he estimated the working cost of his process at 13s. per 
million gallons of sewage treated. This was irrespective of 
interest on capital, and the allowance to be made for deprecia- 
tion, except that it included the waste of iron. On 150 million 
gallons per day, representing the whole of the London sewage, 
north and south, at the present time, the cost at the rate above- 
named would amount to £36,000 per annum. Mr. Webster, in 
reply to various questions, said he had not undertaken any calcu- 
lations as to anything beyond the working cost. He subse- 
quently stated that the charge for interest on capital and depre- 
ciation of plant would not be likely to exceed £5000 per annum. 

Dr. Thudicum, who was present, said he was induced, from 
what he had seen, to look upon the process with the utmost 
hope. If Mr. Webster succeeded, as he trusted he would, the 
process would open up a new era in the history of the sewage 
question. 

Sundry experiments followed, showing the action of the 
electric current on samples of sewage in glass vessels. In 
another instance, the current was made to act on water coloured 
with an aniline dye, in order to illustrate the effect on organic 
matter in solution. In each case the solid particles were buoyed 
up by the liberated hydrogen, and collected on the surface of the 
liquid. On the escape of the gas the solid particles began to 
descend so as to form a precipitate. 

The parties present were shown over the works by Mr. 
Webster, accompanied by his electrician, Mr. March. Attention 
was also given toan automatic weir, invented by Mr. F. Hough- 
ton, jun., dealing with eight or nine million gallons of sewage 
per day. By this apparatus a great saving of labour is effected, 
it being completely self-acting, while the process of precipita- 
tion is materially assisted, water flowing in or out without dis- 
turbing the deposit at the bottom of the tank. 


Fig. 4. 








DurRHAM COLLEGE OF ScrENcE.—At the meeting of the Engineer- 
ing Students Club, held at the Durham Coll of Science, on Mon- 
day, March 25th, a paper was read on the ‘‘Gas Engine,” by Mr. 
C. J. Gawthropp, Mr. A. Rollason occupying the chair. The author 
commenced by giving a brief historical review of the subject, in 
which he mentioned the early engines of Brown, Barnett and 
others. Then passing on to the later engines of Lenoir, Hugon, 
Bischop, Simon, and Otto and Langen; describing shortly their 
general characteristics. The lecturer then proceeded to discuss 
the gas engines of the present day; describing their respective 
ve cycles and mechanical details. The action of the Otto slide 
was fully explained by the aid of diagrams, as was also the Beck 
governing gear, the effect of throttling the gas being plainly 
shown by actual indicator cards. The Clerk, Griffin, Stock- 
port, and Atkinson’s differential and cycle engines were next 
described ; the latter three by the aid of models, Extracts taken 
from reports of various experiments with these engines, showing 
their mechanical and indicated efficiences, and rates of gas consump- 
tion, were given. In conclusion the two great sources of loss of 
heat, viz., to the water jacket and through the exhaust, were 
pointed out, and the means of cvercoming these suggested. A 
discussion of some interest was commenced, but for want of time 
was adjourned until Monday next. 
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ENGINES OF H.M.S. AUSTRALIA AND GALATEA. 


THREE years after the completion of the engines of the Aber- 
deen, whose success at once established the use of triple-expan- 
sion engines in the merchant service, Messrs. R. Napier and Sons 
received from the Russian Government an order for triple-expan- 
sion engines of over 12,000 horse-power with natural draught, for 
an armour-clad battleship then building. These were, we believe, 
the first triple-expansion engines ordered for a warship by any 
Government. 

Five months later Messrs. Napier received the order from the 
English Admiralty to build the armoured cruisers Australia 
and Galatea, and to fit them with triple-expansion engines and 
forced draught. We illustrated these ships in our impression 
for December 7th, 1888, and we are now enabled by the courtesy 
of Messrs. Napier to illustrate the machinery on page 268. 

The engines are horizontal, of the triple-expansion three crank 
type, aud are supplied with steam at 137 lb. pressure, from four 
double-ended return tube boilers, placed forward of the engines 
in two independent stokeholes, separated by water-tight bulk- 
heads, 





weigh only 36 ewt. The muzzle velocity is 1600ft. This gun is 
shortly to be tried for our ownservice. These quick-firing guns 
are loaded by hand, and are intended to fire about twelve aimed 
shots per minute. One completely automatic, designed by 
Maxim, was next tried, of a calibre of 37 mm. (1°46in.), firing 
340 rounds per minute. ‘The shell weighs 11 lb. It was 
mounted for naval service on a pivot. A 14-pounder quick- 
firing gun, of a pattern ordered for Victoria, was also tried, with 
a muzzle velocity of 2030 rounds per minute; and lastly, an auto- 
matic 6-pounder, which recoils and comes back to position and 
fires, but requires the cartridges to be entered by hand. Two 
men can fire it at the rate of sixty rounds per minute. 

At the present moment the quick-firing question is of great 
importance, especially to the navy. Quick-firing guns were one 
answer to torpedo attack, which has doubtless been greatly 
checked by them; but in their development other important 
consequences have followed. Not only our own citadel ships, 
but all types of foreign armour-clads built since the Thunderer 
and Dreadnought type have many parts of their hulls un- 
armoured. These parts being the less important ones might 
bear the passage of numerous shot without the vessel being 
seriously injured; but “numerous” hardly expresses the hail 
of missiles which can be 
poured in by quick-firing 
guns, which may, as it were, 
























cut away the structure of 
the ship piecemeal. For 
ourselves, we consider that 
the introduction of quick- 
fire guns went far to render 
the broadside batteries of 
the Admiral Duperré and 
Shannon classes altogether 
untenable. In fact, although 
we know it is the fashion 
to praise the Admiral 
Duperré type greatly in this 
country, we think no unpre- 
judiced man can fail to see 
that under a heavy fire of 
machine guns on her bar- 
bette batteries, and quick 
fire on her broadsides, it 
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would be only possible for 
her to fight any of her guns 
by frightful loss of life. 

Our new ships are to have 
their armour over the 
secondary batteries to keep 
out quick gun fire, and our 
old Minotaur and wholly 
armoured classes have be- 
come invested with a value 
which probably eight years 





Top of Tank Engine Seat 


ago no one suspected they 





VALVE GEAR OF THE AUSTRALIA. 


The contract power with closed stokeholes was 8500-horse- | 


power; the contract power with open stokeholes was 5500- 


horse-power. The cylinders are 35in., 5lin., and 77in. by 44in. | 


stroke. The boilers are 14ft. 6in. diameter by 16ft. 9in. long. 
The slide valves are placed on the top of the cylinders, and 
worked by fixed link and single excentric motion. 


gear clear. It will be seen that a lever connected to the 
engine crosshead is employed to keep the lead right whether 
the engine is going ahead or astern. An inspection of the 
diagram will make this quite clear. The air pumps are 
horizontal and worked by an excentric on the shaft. 





The accom- | 
panying diagram will serve to make the action of the valve | 


Ona | 


would possess, and wil] most 
likely shortly pass to the 
yards, not to be broken up, 
but to be fitted with new 
| engines. All this is the result of the introduction of quick fire 
| —that is, of the development of field and siege guns first 
firing fixed ammunition, next coming back to the laid position 
| after firing, and in some cases, thanks to Maxim, firing them- 
| selves automatically when once “turned on,” so to speak. 
Great as these changes are, we are, we think, on the threshold 
of other changes in the construction of ships. Formidable as 
is a stream of projectiles of dead metal, the passage of high 
explosives into the interior of a ship is worse. What is coming 
to meet this danger? 








four hours’ trial at Portsmouth, on November 9th, 1887, with | 


open stokeholes, the mean power was 5871 horses with 101 
revolutions, and the maximum 6562 horses, with 104°8 revo- 
lutions. The mean vacuum was 27°8in. On November 11th 
on a four hours’ trial with closed stokehole, the mean power 
was 9220 horses with 1134 revolutions, and the maximum was 
9653 horses with 115°6 revolutions. The coal consumption was 
1°97 lb. per horse-power per hour. During the two first half- 
hours of the forced draught the trial power was kept down to.a 
little above the contract power, but during the remainder of the 


time the engines were worked up to a moderate degree, the mean 


air pressure in stokeholes being 1°15in. 

These ships unfortunately are still lying in Portsmouth Har- 
bour, and have not as yet done anything, and the Galatea, indeed, 
to judge from Lord George Hamilton’s statement in the House 
of Commons, will not likely be in a position to do anything 
before the end of August at the earliest, as the guns will not be 
ready. Under such circumstances we should be curious to 
know if the Admiralty exact penalties for delivery later 
than the contract date. 








QUICK-FIRING GUNS AND SMOKELESS 
POWDER. 


THE series of experiments with quick-firing guns conducted by 
the Maxim Nordenfelt Company on Friday last, March 22nd, at 
Dartford,naturally brings before us the present position of this 
question. This nature of gun is divided by this company into three 
classes—(1) Completely automatic ; (2)automatic ; (3) quick-firing. 
The completely automatic action was introduced first by Mr. 
Maxim in his machine gun in 1884. This was the first arm in 


which the firing action was kept up by the recoil of the piece, so | 


that it was only necessary to supply ammunition by hooking 
belts on to keep up the fire indefinitely at the fearful rate of 
600 rounds a minute, the operator sitting down and pointing 
the piece, which was kept from overheating by its jacket of 
water. The first trial on Friday was the manipulation of this 
piece in its present form, the fire being first directed alternately 
at two targets, and it was then fired at full speed, 334 rounds 
being discharged in twenty-seven seconds. A comparison of 
results with black and smokeless powder next followed; after 
thirty rounds the ordinary powder smoke hid the target, while 
with the smokeless, fifty rounds of the series were fired with- 
out interference, the great advantage being also secured that 
there was only a faint mist indicating the firing position to an 
enemy. 

So far, however, the trial was only one of machine guns of 
rifle bore, i.e., mitrailleuses. Experiments with quick-firing guns 
proper followed. A quick-firing 6-pounder on a carriage with 
3ft. 4in. track, whose recoil checked by buffers is almost nil, 
although the muzzle velocity of its projectile is 1850ft. per 
second, was next fired. This is a handy gun for thrusting into 
confined passages, for defence of bridges, ditches of forts, &c. 
An 8-pounder quick-firing gun for horse artillery was next tried; 
with thirty-six rounds, ball-proof shield, &c., the gun and limber 


A MINIATURE BATTERY. 


WriTtInc in the American Electrical World, Mr. I. H. Farnham 
says:—‘ Having occasion, at a recent hearing before a city 
government, to demonstrate, among other facts, something of 
the minuteness of an electric current which will suffice to be 
| 





heard in a telephone, it occurred to the writer that the current 
from a very small battery would more forcibly illustrate the fact 
than mere numerical quotations from electrical professors who 
have made a special study of the subject. 

For this purpose a battery was constructed, similar to that 


CF ee shown in the accom- 


panying sketch. As 

will be seen, it consists 
simply of a small glass bead, through which is bent and returned 
upon itself a fine copper wire; and also through the same hole in 
the bead, but on the opposite side, a fine iron wire. On insert- 
ing in the remaining aperture a minute drop of acidulated water, 
a current of sufficient strength will be produced to be plainly 
heard on listening at the telephone. By means of such a minute 
battery, signals were transmitted over more than 200 miles of 
wire. Of course to an electrician this may be less wonderful 
than other experiments which may be performed by larger bat- 
teries, and by using with them resistance, or other means of 
finely dividing the current or preventing its flow. Should your 
readers repeat the experiment it will please them. A drop of 
water containing sal ammoniac, or any other exciting fluid, may 
be used as a substitute for the acidulated water.” 
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MAGNETO-OPTIC ROTATION. 


At the last meeting of the Physical Society, Professor 0. J. Lodge 
read a paper ‘‘On the Magneto-Optic Rotation by Transient Cur- 
rents with Reference to the Time Required for the Production of 
the Effect.” 

If a piece of heavy glass, or tube of carbon bisulphide, be placed 
between two crossed Nicols, and surrounded by a solenoid, light 

sses through when a Leyden jar is discharged through the wire. 

t the discharge is oscillatary may be proved by turning the 
analyser slightly to one side or the other, this having no effect on 
the result ; or the beam oe § be examined by a revolving mirror, 
in which case a beaded band is seen when the discharge takes place. 
When the spark itself is analysed in the same way, a serrated band 
results, e frequency of the oscillations being given by the 


formula x = 1 , it is evident that n will be decreased by 
24/8 
wK 


increasing the capacity S, and self-induction L; and this fact was 
demonstrated by connecting two condensers, first in series and then 
in parallel, and placing coils of wire in the circuit. The pitch of 
the sound emitted — spark was by these means brought within 
the musical scale. trary to expectation, the insertion of a coil 
with an iron core produced little or no change in the pitch ; the 

reason given being that the induced currents in the skin of the iron 
wire, due to such rapid oscillations of current, prevents the interior 
‘ 
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being magnetised. From the mathematical theory of the brighten- 
ing of the dark field, it appears that the relative brightness 
when compared with the light field obtained from the Saeed 


Nicols, is given by B= + /-7 sin? 0 d¢, where 7 is the time during 


which an impression can be accumulated on the retina, and @ 
the angle through which the polarised beam is rotated. When @ 
is considered small, B = 16 9? 2 x? . £8 vet , where £ = Verdet’s 
constant, x = number of convolutions on the solenoid, R = resist- 
ance of circuit, and 4S V2 the initial energy of the static charge, 
The general solution is given as B= aa 4 1 ~ Jo (2) dx, 

2mr/ o # . 


where m=, A=8rknauV, y §. 


Taking the approximate solution, the question as to what is the 
best size of wire wherewith to wind the solenoid is idered, and 
as the insulation is very important it is luded that the dary 
of a Ruhmkoff coil is very suitable. The main interest of the ex- 

riment is said to lie in the evidence afforded of the practical 
instantaneity of the development of the rotary property in the 
substance under examination, for Villari—from ex ments made 
on a glass drum revolving in a magnetic field—inferred that a 
distinct time between x}, and ;}5 of a second was necessary 
whereas Professors Bichet and Biondlot of Nancy, have concluded 
that the time required is less than 55455 second. The author finds 
that carbon bisulphide is able to show the effect when the rate of 
alternation is 70,000 per second, and has no reason to believe that 
glass is in any way inferior. As a possible explanation of Villari’s 
results, he suggests that the strain due to centrifugal force would 
modify the components of the polarised beam and produce elliptic 

larisation. r. Ward mentioned that experiments similar to 

illari’s were now being carried out at the Cavendish Laboratory, 
a disc of glass being rotated about 200 times per second by means 
of a turbine. 

The results so far obtained do not confirm Villari’s, but owing to 
difficulties in keeping the speed constant, it is impossible to make 
exact measurements. It has, however, been found that the strain 
due to centrifugal force rotates the plane of polarisation and 
elliptically polarises the beam, and that passing an alternate 
current round a statio glass bar produces a distinct rotation of 
polarised light passing through it. Referring to the oscillator 
discharge of a jar, Professor Rucker directed attention to Dr, 
Cook’s experiments described before the society in June, 1888, 
when photographs showing the dust figures produced by sparks 
were exhibited, and pointed out that the frequency required to 
produce air waves of the length there indicated was of the same 
order as the rate of oscillatory discharge, viz., about one million 
od second. Professor Rucker also wished to know whether glass 

haved precisely like CS,. Dr. Lodge said his experiments were 
not exact enough to decide the latter — and mentioned 
that Mr. Chattock had some time ago produ dust figures in 
tubes by jar discharges, and shown that the wave-length depended 
on the capacity and self-inducti Profi Ayrton suggested 
the use of a phonograph as a means of recording and reproducing 
the oscillations, in the same way as himself and Professor Perry 
have analysed the current wires of alternating dynamos, The 
discharge could be passed through a small coil fixed toa diaphragm, 
and placed near a coil through which a steady current was passing, 
and the attractions and repulsions serrating the surface of the 
rapidly revolving cylinder. By means of a mirror attached to a 
delicate magnifying spring, the section of the surface may be 
determined. Dr. Thompson remarked that it was satisfactory to 
learn that Villari’s results admit of an interpretation other than by 
time effect, and thought it advisable to vary the a by 
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rotating a bar of glass, but Mr. Ward said he attemp hat experi- 
ment four years ago, and abandoned it on t of the enormous 
speed required. Dr. Lodge showed some experiments allied to those 


of Hertz, and pointed out that all the effects were due to resonance, 
The plates of an air condenser were connected by a wire loop and 
laced near a Holtz machine in action. On adjusting the distance 
tween the plates to a particular value, sparks were observed to 
pass between them ; but, on increasing or d ing that dist " 
the sparks ceased, It was also shown that the sparking was inter- 
rupted if the connecting loop was replaced by a coil, though the 
coil was effective when cted to a d of smaller size; 
thus demonstrating that the time-constant of the condenser 
circuit was all important. Another important condition to be 
observed in such experiments is that the receiving circuit must be 
closed, except at the sparking place, so as to permit the surgings of 
electricity to take place freely. Other experiments were shown in 
which two spheres provided with rods terminating in knobs were 
used as a Hertz’s oscillator, and sparks could be obtained from 
straight pieces of wire of suitable length, held at some distance 
from the spheres, Dr. Lodge remarked that sparks could be 
obtained from almost any scrap of wire or metal in close proximity 
to an induction coil and oscillator; but to produce the effects at 
considerable distances, careful timing of the receiving circuit was 
necessary. The author also described the results of some experi- 
ments on the velocity with which electric waves travel wee | wire, 
and luded trary to Hertz—that this was not greatly dif- 
ferent from the velocity of light. 
Owing to the late hour, the other papers announced to be read 


were postponed, 

















WootwichH Fret Ferry.—The Woolwich free ferry was opened 
on Saturday afternoon. This is the first free ferry established on the 
river Thames, and the ceremony was made the occasion of great 
rejoicing in Woolwich and North Woolwich. The establishment of 
a free ferry was to by the Metropolitan Board of Works 
two yearsago. The site of the ferry is about a hundred yards east 
of the one belonging to the Great Eastern Railway; and the land 
approaches, with bridges, floating stages, and two ferry boats, the 
Gordon and the Duncan, have cost £60,000, Messrs. John Mowlem 
and Co. obtained the contract for the whole, the designs being 
those of Sir Joseph Bazalgette. The bridges and the pontoons 
were constructed at the Thames Ironworks. Messrs. R. and H. 
Green, of Poplar, built the boats; Messrs, Penn, of London, con- 
structed the engines; and Messrs, Easton and Anderson, of Erith, 
supplied the hydraulic machinery. On both north and south sides 
there are large dolphins, in which are pontoons of two storeys. 
The passengers d d by spaci t to the lower plat- 
form of the landing-stage, which floats on fifty air chambers. ch 
landing-stage measures 100ft. in length by 83ft. in width, and has 
two platforms ; the lower one, for the use of ngers, has four 
waiting-rooms and spacious staircases, and the upper one is for the 
exclusive use of loaded carts and wagons, or carriages, ten of which 
can be accommodated at a time, while 1000 ngers can be 
taken on the lower deck. When the ferry was under discussion 
the passengers by the steamboats were ted, and it was found 
that 6000 people on the average crossed every day, paying 1d. each 
way, so that the establishment of a free ferry will be a great boon 
to the inhabitants on both sides of the river. Each ferry boat is 
164ft. in length, 42ft. beam, and the sponson deck: is 59ft. over all. 
Each boat is furnished with two independent diagonal engines of 
low pressure, developing 700-horse power; and one wheel can be 
worked ahead, while the other is worked astern at the same time. 
The steering is done by steam power, and there are seventy-two 
electric lights on each boat. Each boat crosses the river fully laden 
in three and a-half minutes. The bridges, which are 174ft. long, 
rest on hinges on the land side, and are fitted with cross girders, 
moved by small wheels, so that each bridge can be made to rest 
upon piles, at two different heights, if necessary, while the landing- 
stages are relieved from their weight. On the land side the rockers 
rest on four large cylinders, each 6ft. in diameter. The ferry will 
be at work from five o’clock in the morning until half-past twelve 
at night, 
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RAILWAY MATTERS. 


arian official Gazette solicits tenders, receivable 

Tas Bulg for 500 tons of rails and other material for the 

on Apri and Varna Railway. The cahier des charges will shortly 

euaaeel at the Foreign-office, London, where it will be open 
lal ie ge a 

gz appears to be a probability, the Indian Engineer 

THR eGovernment handing over the Oudh and Robilkund 

Rellway to a company again at no very distant date, one of the 

conditions being that the Government servants now on the line are 

to be retained for three ‘terms certain, after which their services can 

be retained or dispensed with 


In connection with the extraordinary further develop- 
ment of tramways in the Argentine Republic, Messrs. Dick, Kerr, 
and Co., of London and Kilmarnock, have just received orders for 

rmanent way materials for fifty miles of line. The extensions to 
a carried out are the result of the success attending the workin, 
of the existing lines. The number of miles of tramway constru 
in the principal cities of the Argentine Republic, in proportion to 
population, 1s considerably in excess of England and the Con- 
tinent.” 

Tux Lehigh Valley Company has given an order for 10,000 
tons of rails to be cut with mitred ends. It is known that a small 
experiment with this form of joint has been carried on for some 
time on that road, and this considerable order shows that the 
results have not been discouraging. We—Railroad Gazette—have, 
however, no particulars of these results. There have lately come 
to light on that road a few iron rails with mitre-cut joints, which 
were laid in 1869, and had four or five years of hard service under 
heavy traffic. They have since been in use as guard rails on a 
bridge. An examination of these iron rails shows them to be as 
perfect at the ends as at any portion of the rail. 


Tue Railway Department opened tenders on the 14th 
December for the manufacture, within the coluny, of 1000 wagon 
buffers, known as Turton’s patent, exclusive of the spring, which 
were to be imported by the successful tenderer. The lander 
says :—‘‘ A few weeks ago the Agent-General also invited tenders 
in England for 1000 buffers, tenderers to supply their own designs. 
Twelve English manufacturers tendered, some of them supplying 
two designs. The whole matter having been considered by the 
Government, it has been decided to accept the tender of Messrs. 
Ibbotson Brothers and Co., of Sheffield, whose design is a consider- 
able improvement upon any in use in the colony up to the present 
time.” 


Tue English railways in 1887, as compared with 1878, 
carried 28 per cent. additional passengers, receiving 14 per cent. 
more in cash; the Scotch railways carried 54 per cent. additional 
passengers for 13 per cent. more in cash, and the Irish railwa 
carried 9 per cent. additional passengers for 3 per cent, more in 
cash. The average receipt per nger in England was reduced 
from 103d. to 9jd., in Scotland from 14#d. to 10¥d., and in Ireland 
from 19d, to 184d. The English railways, which earned 7d. more 
than the Scotch railways and 4d, more than the Irish railways per 
mile run in 1878, have in 1887 relatively improved their position, 
and now earn 8d. more than the Scotch, and 6d, more than the 
Irish companies. 


Tue Board of Trade have now extended the period 
within which objections may be lodged against the classifications 
of merchandise traffic and schedules of maximum rates and charges 
submitted by the various railway Erg under the provisions 
of the Railway and Canal Traffic Act, 1888. The period as origin- 
ally fixed for lodging objections would, in the case of the majority 
of the railway companies, have expired on or about April 9th. It 
having been strongly represented that the period allowed was in- 
sufficient, it has now been extended to the 3rd June next, before 
which date all objections against the proposed classifications of 
merchandise traffic and schedules of maximum rates and charges 
should be transmitted to the Board of Trade, 


Tue railway accidents in the United States in January 
last include 45 collisions, 72 derailments, and 7 other accidents ; 
a total of 124 accidents, in which 35 persons were killed and 113 
injured. These accidents are classified by the Railroad Gazette as 
follows :—Collisions: Rear, 22; butting, 17; crossing and miscel- 
laneous; 6. Derailments: Broken rail, 2; loose or spread rail, 4 ; 
broken bridge, 3; broken wheel, 6; broken axle, 4; broken truck, 
4; fallen brake beam, 1; misplaced switch, 2; rail out for repairs, 
1; runaway train, 2; bad loading, 1; landslide, 5; accidental 
obstruction, 3; pu ly misplaced switch, 2; unexplained, 32. 
Other accidents: ler yr pacer 2; broken truck, 2; miscel- 
laneous, 3. Total ber o! idents, 124, 








Wiruin the last year a system of piecework has been 
generally adopted, the Railroad Gazette says, in the car repair 
shops of the Pennsy!vania lines west of Pittsburgh. ‘‘A scale of 
prices is fixed for the various parts of the cars of the system, and 
of those foreign cars which are repaired in considerable numbers, 
For odd cars, which are not numerous enough to form classes, no 
special scales are attempted, but arbitrary prices are paid which 
probably work out pretty fairly in the average, The plan seems 
to work satisfactorily all round. The men earn better wages than 
they got under the system of payment by time, and the work is 
done cheaper. Repair shops offer great chances for soldiering, 
and a practicable system of piecework must be an important gain 
in economy.” 


Writing to the American Journal of Railway Appli- 
ances, Mr. F, W. Webb says, referring to some criticisms on com- 
pound engines, ‘‘In the compound engine which you publish in your 
journal from my —_ one of the great advantages I claim in the 
construction is that I do away with the complicated double throw 
crank shaft, which in working is constantly under torsion, and 
make a simple crank, which I bend out of the round bar, with no 
such torsional action upon it, or, as an engineer from your side of 
the water aptly put it, ‘a crank axle with a limitless life.’ I 
notice on your side of the water there has been a good deal of 
discussion and views expressed both for and against the motion I 
am using, known as the ‘Joy’s gear.’ If you care to publish it, 
I shall be glad to send you 2 in detail of the motion, which 
I put ona is engine in July, 1880, and which, up to the pre- 
sent time, has run 126,892 miles, and has not yet had the phos- 
phor bronze quadrant blocks changed.” 


Tux half-yearly report of the directors of the North 
British 7 | Fg the following figures for the half-year endi 
January 31st, :—The number of miles worked by the company’s 
engines were 117225, The train mileage was; — Passenger, 
8,298,891 ; goods and minerals, 3,614,886, or a total of 6,913,777. 
The total cost of locomotive power was £168,192 6s, 10d.; of 
maintenance of way and works, £122,297 18s. 2d.; repair and 
renewal of carriages and wagons, £69,605 1s, 9d.; traffic capers, 
£228,638 14s, 8d.; general chargesand tunnelinclines, £26721 19s, 3d. 
and £2133, The total expenditure was £685,843 3s. 6d., and 
the total receipts £1,484,252 18s. 7d. The gross increase of 
traffic receipts amounts to £104,563, made up of £48,120 for 
passengers, parcels, mails, &c.; £25,076 for merchandise and live 
stock, and £36,867 for minerals. Miscellaneous receipts exhibit an 
increase of £2279. The net increased expenditure t 


NOTES AND MEMORANDA. 


Tue Journal de la Chambre de Commerce de Constanti- 
nople states that large deposits of lead and silver ores were at 
the latter part of last year discovered in the upper part of the 
Kouban and on the banks of its affluents, the Donetz and Outch- 
kolan, and that in the same district several coal deposits have also 
been discovered, 


Bing meet have been carried on by the Eastern 
ilway Company of France, with the system devised by M. 
Pouchard, for automatically winding up the clocks at the dictions 
electrically. A small electric motor supplied with current from 
two Leclanché cells effects the winding, and is put into connection 
three or four times a day by the clockwork. 


Ix the diary of Abraham de la Pryme, p. 53 (Pub. 
Surtees Society), is the following :—"5th March, 1695. 
This day I heard of a workman at Sheffield that is much cry'’d up 
for his skill and ingenuity ; one exper (iment) of which was, that 
he could, and had smooth’d two pieces of steel so exceeding smooth 
and plain that they stick so fast, the one upon the other, that a 
man + pameataal them with all his strength. This is common 
in marble.” 


In the paper recently read before the Society of Arts, 
Mr. B. Baker described the method of obtaining the effective area 
of the Forth Bridge exposed to a wind pressure striking the work 


at different angles. A model of the bridge was made, and towed | 


in water at different angles to the stream ; the area of a flat board 
normal to the current was then determined, which exerted the 
same drag as the model; this area was then taken as the effective 
area of the bridge for the particular angle at which it was towed. 


THe Norddeutscher Lloyd steamer, Lahn, which 
arrived at Southampton on Wednesday night, the 20th inst., with 
mails from New York of the 13th inst., accomplished the voyage 
from Sandy Hook to the Needles, a distance of 3100 miles, in 
7 days 1 hour 30 minutes, which gives an average speed of 18°23 
knots, In comparing the voyages of the steamers on the South- 
ampton line with those calling at Queenstown, it must be borne in 
— that the Irish port is nearer to New York by nearly 300 
miles, 


AT a recent meeting of the Paris Academy of Sciences 
a — was read on “‘The Employment of Sulphite of Sodium for 
Developing the Picture in Pho’ phy,” by M. Paul Poiré. 
Numerous experiments carried out by the author with a solution 
of sulphite of sodium and pyrogallic acid as a developing bath show 
that the best results are obtained when the sulphite is in the pro- 
— of 25 per cent. with 1°5 gramme of pyrogallic acid aaied. 

e a is slower, but more intense and clearer than 
when the sulphite contains carbonate, and the bath may be used 
repeatedly and preserved for months in corked bottles, 


TuE discovery of the value of wood in paper making, 
the Kennebec (U.S.) Journal says, is credited to Dr. H. H. Hill, of 
this city. About forty years ago the doctor visited the paper mill 
at Vassalboro, and, after looking over the machinery, suggested 
the feasibility of using wood, and asked why the manufacturers 
did not get a few bales of excelsior from Augusta, where it was 
made, and try the experiment of making paper from wood. ‘It 
can’t be done,” said the manufacturers. ‘‘Have not you as much 
gumption as the hornets, whose nests are made of wood paper?” 
asked the doctor. The result of the conversation was a letter, 
some time later, from the firm’s wholesale agents in Boston asking 
what they were putting in their paper to make it so much better 
than it had been, It was the wood, then first used in this way. 


Some one has asked himself how many minutes had 
passed at the end of the year 1888, calculating from the beginning 
of the Christian era, and has amused himself by writing out the 
answer, which is published in the Neueste Nachrichten of Munich. 
The calculation is as follows :—1888 multiplied by 365 days equals 
689,120 days, to which must be added 460 leap days, making a 
total of 689,580 days, which contain 16,549,920 hours, or 
992,995,200 minutes, that is 7,004,800 minutes less than a milliard. 
The milliard minutes will be reached in the year 1902, on the 
28th April, at 10.40 a.m. Taking into consideration that the 
indemnity paid by France to Germany after the war of 1870-71 
amounted to five milliard francs, it follows that if this sum were 
to be paid at the rate of 5 francs—about 1°00dols.—for every 
minute since the beginning of the Christian ,era up to date, that 
sum would not have been paid yet at the present time. 


THE population of England and Wales, which was 
25,974,439 in 1881, is estimated to have been 28,628,804 in the 
middle of 1888. The births in 1886 were 879,263 in number— 
namely, 446,958 of males, 432,305 of females, The total number 
of deaths in the same period was 510,690—namely, 263,216 of 
males and 247,474 of females. More births occur in the earlier 

rt of the year than in the latter, the totals being 223,838 in 

arch quarter, 224,077 June, 214,665 September, and 216,683 
December. Of the deaths, 150,014 occurred in the March quarter, 
127,821 in the December, 124,943 June, and 107,912 September. 
It will be seen that both in the births and deaths the total is 
greater for the males than for the females. The number of female 
births ded the ber of males in three counties—in 
Huntingdon by two, in Cambridge by 44, and in Essex by 1; but 
in every county, as in the total, the deaths of males outnumber 
those of females, 





Amone the details enumerated in a description of the 
new Edison central station just installed at Easton, Pa., the 
Electrical World describes one by which the system is made auto- 
matic in its regulation, the feeder equalisers heretofore employed 
in Edison stations having been entirely done away with. ‘‘On 
first —— it might appear that such a result could, of course, be 
obtained by an increase in the size of the conductors. But such is 
not the case ; and though we are for the present unable to give 
our readers fuller details, it may be remarked that the method 
employed is an exceedingly simple one and involves practically no 
greater expense than that entailed by the equalisers heretofore 
employed. We need hardly draw attention to the great import- 
ance of being able to maintain automatically a practically constant 
pressure throughout an entire system of distribution. It means a 
definite gain and a satisfactory service in so many respects that the 
introduction of this improvement must be considered one of the 
most important that has been accomplished in recent years in this 
class of central station work.” 


At the meeting of the Scientific Committee of the 
Royal Horticultura! Society, on March 12th, Mr. Plowright, of 
Lynn, gave an account of boughs of various trees being broken off 
by the extraordinary growth of crystals of rime upon them. As 
no snow had fallen during the period, it was impossible to attribute 
the results to such a cause. ‘There had been excessive fog before 
January 7th ; the rime forming upon the telephone wires was so 

t that they were broken down. Nature says:—‘‘The ice was 
eposited unilaterally like flat sheets of glass, 1din, to 2in. in width 
on the south side, On the 8th wasa thaw. The result of the frost 
was that a birch had a branch amounting to one-third of the tree 
broken off ; the smaller branches particularly suffered. The elms 
were most injured, branches of all sizes being broken off, even large 
arms, one measuring 5ft, 6in. in circumference and lft. 10in, in 





£82,837. Compared with the comnens period the receipts 
per railway mile have yielded £1444°02 as against £1355°67. The 
wenn per train mile for passenger trains are 41°82d. as against 
89°62d., and for poods and mineral trains they are 60°02d. against 
58°25d.; the working expenses amount to 43°15 per cent, as against 
44°36 per cent. 





ti To such an extent was the roadway covered with débris 

that the market carts were greatly impeded. Oaks, willows, and 

pe also suffered ; but ashes and tch firs escaped. Mr. 

lowright noticed that fracture without falling was a distinct fea- 

ture of rime-injuries to omens to willows and poplars, the 

vast majority of whose branches fell to the ground.” ow is the 
force necessary to this work applied ¢ 





MISCELLANEA. 


We understand that the regulations of the Royal 
Agricultural Society with regard to exhibiting “‘ petroleum engines” 
at the forthcoming Exhibition at Windsor, mentioned in our last 
number, does not apply to such engines as the Priestman oil engine, 
which only uses petroleum oil with a high flashing point. 


Messrs. FLeminc anp Fercuson, Paisley, have received 
an order for a set of their patent quadruple-expansion ¢ for 
a steamer to be built for Messrs. McBeth and Gray, Glasgow. 
These engines are to indicate 1600 horse-power, and are to bea 
duplicate of a set lately fitted to the s.s. Singapore. 


Tue burying of electric wires is to be hastened in 
Pennsylvania by a Bill now before the Senate of that State pro- 
hibiting all —— electric wires in cities of more than 30,000 
inhabitants, e Bill is intended to go into effect after August 
1st, 1889, and a penalty of 500dols. per day is prescribed for all 
violations of the provisions of the Bill. 


In a pamphlet on “A Practical Decimal System for 
Great Britain and her Colonies,” by Mr. R. T. Rhode, F. Inst. 
Bankers, gives some very useful facts are given showing the facility 
With which thegreater partof the British system of measures, weights 
of coinage could be converted into a decimal system, to the very 
great relief of everyone who has to measure, weigh or pay. The 

hlet is published by Effingham Wilson, London. 


Messrs. Maruer anv Puartr, of Salford Ironworks, 
Manchester, have opened a London office at 16, Victoria-street, 
Westminster, which will be under the charge of Mr. Hard- 
man A. Earle, who has for some years been assistant manager of 
their electrica] department. Mr. A. B. Blackburn, Assoc. Mem. 
Inst, C,E., has resigned the position he has held for some years, as 
resident engineer to the: Edison and Swan Co., and’ has joined the 
staff of Messrs. Mather and Platt’s electrical department as assis- 
tant manager. 


A CORRESPONDEN”! of the Times writes from Hamburg: 
—‘‘The construction of sixteen additional sea-going torpedo boats 
for the Imperial Germs: Navy has been intrusted by the Admiralty 
to Messrs. Schichau’s shipbuilding yard at Elbing. These boats 
will be furnished with apparatus for the | hing of torpedoes, 
and will be armed by machine-guns. The indicated horse-power 
is to be 1500, which is calculated to furnish the boats with a speed 
of twenty-three knots. Several of the vessels are already so 
er that their launch from the stocks is only a question of a 
‘ew days,” 


On the afternoon of the 22nd inst. the fly-wheel of a 
large beam engine at the Commercial Spinning Company’s Mills, 
Oldham, suddenly. broke to pieces. One portion weighing several 
tons was hurled through the engine-house roof and struck the wall 
of the mill, part of which was knocked down. A segment of the 
wheel struck an iron pillar in the spinning room, sending the frag- 
ments in all directions. A minder named Thomas Lawton was 
knocked down and killed on the spot, and three of the workpeople 
were severely injured by flying débris. The engine-house was 
completely wrecked. 


Messrs. R. Waycvop anp Co., of Falmouth-road, 
Great Dover-street, London, 8.E., have obtained a first-class award 
with special mention for general excellence at the Melbourne 
Centennial Exhibition for hydraulic lifts. The chief feature of the 
exhibit is one of their patent hydraulic balanced passenger lifts 
which was constructed to carry twelve passengers to the top of the 
tower, a height of 69ft. Gin. at a speed of 600ft. per minute. The 
pressure was obtained from an accumulator with a set of high- 
pressure pumps, driven by an Ottogasengine. This firm have now 
in hand passenger lifts on the same principle for the North-Eastern 
Railway Company’s Hotel at York station, and several important 
buildings in London. 


Mr. Epwarp Stanrorp has published an excellently- 
finished map of London and the surrounding districts, from Rich- 
mond on the south-west to Wanstead, Ilford, and Barking on the 
north-west, and from Foots Cray on the sovth-east to Redhill and 
Sudbury on the north-west, and constituting a ‘‘ New Map of the 
Metropolitan Railways, Tramways, and miscellaneous improve- 
ments deposited at the Private Bill-office, 30th November, 1888, 
for session 1889.” The map is coloured so as to show the areas 
scheduled by the different electric lighting companies, and the 
railways and tramways finished, tioned, and proposed, are all 
clearly shown, It is ona scale of 2in, to the mile, and is dated 
February, 1889. 


TuE new factory and offices for Messrs. Francis and Co., 
engineers, and revolving shutter and brass shop front manufac- 
turers, were opened last Monday, on which occasion a party 
of friends and customers dined at Wood’s Hotel, Furnival’s-inn. 
The building occupies a prominent position on the east side of 
Gray’s-inn-road, and almost immediately on the site of their old 
factory, burned down some five years ago. The building occupies 
a ground space of 6200ft., and is four floors high, is executed in 
red Suffolk brickwork, with Portland stone dressing, the window 
openings being fitted with Elsley’s iron casements. Mr. B. E. 
Nightingale, of Albert Embankment, carried out the works from 
the designs and under the superintendence of Mr, Walter Graves, 
na Winchester House, E.C., Mr. Buckle acting as clerk 
of wor 
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THE pottery trades and arts are rapidly acquiring 
importance and patronage in the United States after many years 
of struggle. Scvence says the industry gives employment directly 
to about ten thousand people, to whom wages amounting annually 
to four million dollars are paid, this amount being nearly 50 per 
cent. of the total value of the output of the potteries, In addition 
to these, there are many thousand more employed in the prepara- 
tion of the materials for the potters’ use, such as mining the a 
quartz, and felspar, and grinding and washing the materials. ‘o 
these people nearly as much more in wages is paid. According to 
Science, the American potter does not claim to be the peer of his 
foreign competitor in art productions, but he does claim to equal 
any foreign manufacturer in the class of china which he produces 
for the American people—both fine and common “crockery” for 
domestic uses, ‘‘To-day,” says Science, “‘the English potter is 
copying American shapes, designs, and styles of decorations. We 
have made our own American shapes and designs, which foreigners 
have been compelled to copy and adopt in order to find a market 
for their wares in the United States,” 


TueE Board of Trade have communicated the following 
memorandum, based on the latest information in the possession of 
the department, for circulation to the members of the electrical 
and allied trades section of the London Chamber of C ce, 
showing the duties levied by France on:—(1) Dynamo-electric 
machines: (a) If weighing less than 30 kilogs, these are admitted 
free of duty on the same footing as “‘scientific instruments ;” (b) 
if weighing 30 kilogs. or more they are charged with duty as 
‘‘machinery unenumerated,” the duties upon which categury 
are :—Containing 75 per cent. or more of cast iron per 100 kilogs., 
6f.; containing from 50 per cent. to 75 per cent, per 100 kilogs., 
10f.; containing less than 50 per cent. per 100 kilogs., 15f. (2) 
Electric lamps: Accessories of electric lighting, such as commu- 
tators, regulators, lamps, &c., are chargeable as manufactures of 
metal, according to class, the duty upon such as are of copper or 
of copper mixed with zinc or tin, being at the rate of 20f. per 100 
kilogs. Incandescent lamps of blown glass are chargeable as 
‘“‘articles of glass not otherwise mentioned,” the import duty 
under this head 18f. 50c. per 100 kilogs. Accumulators are 
charged according to the metal of which composed, 
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THE ROYAL INSTITUTION. 
SIR JAMES DOUGLASS WJ BEACON LIGHTS AND FOG 


1G) . 


On Friday night, March 15th, Sir James N. Douglass, F.R.S., 
lectured at the Royal Institution upon this subject. Sir 
Frederick Bramwell presided. The speaker said that it is stated 
by Samuel Smiles, in his ‘‘ Lives of Engineers,” that ‘‘ With Win- 
stanley’s structure on the Eddystone, in 1696, may be said to have 
commenced the modern engineering efforts in directing the great 
sources of power in nature for the use and convenience of man ;” 
efforts which, followed up by Rudyerd, Smeaton, and others, have 

so successful in converting hidden dangers into sources of 
safety, and insuring the beneficent guidance of the mariner in his 
trackless path. The famous structure of Smeaton, Fig. 3, which 
bad withstood the storms of more than a century with i ble 





posed lenses of the first order with oil as the illuminant. The 
apparatus is provided with twc six-wick burners of the Trinity House 
improved alee has a minimum intensity for clear weather of 
about 38, dle units, and a maximum intensity of about 
160,000-candle units for atmospheres impaired for the transmission 
of light. The chandelier light in Smeaton’s lantern was unaided 
by optical apparatus. Sir James Douglassfound by experiment that 
the aggregate intensity of the beam from the twenty-four candles 
was 67°2-candle units nearly. The maximum intensity of the flashes 
now sent to the mariner is about 2380 times that of the candle 
beam, while the annual cost for the illuminant is about 82 per cent. 
less. The sound signal for foggy weather consists of two bells of 
40 cwt. each mounted on the lantern gall ‘mere feo eg 
If any wind occurs with the fog the windward bell is used. The 
distinctive character of the si is two sounds in quick succession 
every half minute, thus corresponding with the character of the 
light. The tendency of the curvilinear outline at the base of 
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advantage to mankind, became in course of time a matter of 
anxiety and watchful care to the Corporation of Trinity House, 
owing to the great tremor of the building with each wave stroke 
— heavy westerly storms. The joints of the masonry fre- 
= y yielded to the heavy strains, and the sea water was driven 
ugh them to the interior of the building. The upper part of 
the structure was strengthened with internal ironwork in 1839, and 
again in 1865. On the last occasion it was found that the chief 
mischief was caused by the — stroke of the heavy seas against 
the projecting cornice of the lantern gallery, thus lifting this por- 
tion of the * ther with the lantern above it. Unfortu- 
nately the portion of the gneiss rock on which the lighthouse was 
fe ed become seriously 
shaken by the heavy sea 
strokes on the tower, and the 
rock had thus been seriously 
undermined at its base. The 
Waves rose duri storms 
considerably above the sum- 
mit of the lantern, thus fre- 
quently eclipsing the light, 
and altering its distinctive 
character from a fixed light 
to an occulting. This matter 
of distinctive character in a 
beacon light was one of 
little importance at the date 
of the erection of Smeaton’s 
lighthouse, when coal fires 
were the only illuminative 
agents along the coasts; but 
with the rapid development 
of our commerce the 
great increase in the number 
of coast lights, it has become 
an absolute necessity that 
each light maintains a clearly 
distinctive character. It was, 
therefore, determined by the 
Trinity House in 1877 to erect 
a new lighthouse at a dis- 
tance of 1 from Smeaton’s 
tower, where a safe and per- 
manent foundation was found, 
but at a much lower level, 
which necessitated the laying 
of a large portion of the 
foundation masonry below 
low water. The foundation 
stone of this work was laid on 
August 19th, 1879, by the 
Duke of Edinburgh, master 
of the Trinity House, assisted 
by the Prince of Wales, an 
honorary elder brother of the 
Corporation. On June Ist 
1881, H.R.H. the master, when passing up channel in H.M.S. 
Lively, landed at the rock and laid the last stone of the tower; 
and on May 18th of the following year he lighted the lamps and 
formally opened the lighthouse. e edifice was thus com 
within four years from its commencement, ata cost of , 255. 


The work was executed under the immediate direction of the 
ineer, and with a saving of £24,000 on | 
been found it could be executed 


Trinity House and their 
the lowest sum at which it 
by contract. Every block of granite in the structure is dovetailed 
together both vertically and horizontally, on a system devised b 
Sir James Douglass’ father, and first adopted at the Hanois roc! 
lighthouse, off the west coast of Guernsey. The illuminating 
apparatus consists of two superposed oil lamps, each of six con- 
secutive wicks, and of ‘two drums of lenses of 920 mm. focal 
distance, twelve lenses in each drum. The apparatus is specially 
designed for a double flashing light, on the system of Dr. John 


Hopkinson, F.RS., and shows two flashes in quick succession at | 


intervals of half a minute. 
The Eddystone represents the first practical application of super- 





| ment of the genius of Smea 


Smeaton’s and of other similar sea towers that have succeeded it, 
to elevate the centre of force of each heavy wave on the structure 
induced Sir James to adopt a cylindrical Less for the new tower, 
and this is found to retard very materially the rise of the waves 
on the structure, while it affords a convenient landing 
platform, and thus adds considerably to the eyes for 
relieving the ligbtkeepers. The Town Council and inhabitants of 
Plymouth having expressed a desire that Smeaton’s lighthouse 
should be re-erected on Plymouth Hoe, in lieu of the Trinity House 
sea mark thereat, the Trinity House, who, as custodians public 
money, had no funds available for such a purpose, undertook to 
deliver to the authorities at Plymouth, at actual cost for labour, 
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Sovcsel ty scl abeshetion ans Saomatins of aii, somes” 
e y public subscription on a m _ corre- 
sponding vith the lower portion of Smeaton’s tower; and itis to be 
hoped that it will be by the town of Plymouth as a monu- 
ton, and in commemoration of one of 

our most successful and Ae a Es Se Se 
It is extremely difficult to estimate, with a fair degree of accu- 
racy, the maximum force of waves with which some of the most 
exposed of these sea structures may occasionally have to contend. 
The late eminent lighthouse engineer, Mr. Thomas Stevenson, 
carried out a = of experiments with a self-registering 
instrument he d for determining the force of sea waves on 
— structures. He found, at the Skerryvore rocks, the 
A waves there gave an average force, for five of the summer 
months in 1843—4, of 611 lb. per square foot. The average result 
for the six winter months of the same year was 2086 1b. per square 
foot, or three times as great as in the summer months. The greatest 
force registered was on the 29th March, 1845, during a westerly 

gale, when a pressure of 6083 lb. per square foot was exerted, 











Fig. 14 shows the effect of a heavy Atlantic wave on the Bish 
tower, as observed. It will be nef that the solid portion of the 
wave rises to a height of 70ft. above mean sea level, while the 
ighter portions of the wave are occasionally thrown about 50ft, 
a ¢ eo summit oon lantern, 

ighthouse, on the principle of minimum surface ex 
the force of the waves, of which a model was sat & 
erected on the chief rock of the dangerous group of the Smalls, 
situated about 184 miles off Milford Haven, E r. John Phillips, 
a merchant and shipowner of Liverpool. The work was -d 
and erected under great difficulties by Mr. Henry Whiteside’ 
native of Liverpool. The lighthouse, commenced in 1772, was in- 
tended to be erected on eight cast iron pillars sunk deep into the 
rock, This material was soon abandoned for English oak, as be’ 
more elastic and trustworthy ; the work was completed and ligh 
in 1776 with eight lamps and glass faceted reflectors. In 1817, six- 
teen improved lamps and silvered paraboloidal reflectors were sub- 
stituted for these; and the lighthouse, although sorely tried by 
winter storms, was—with the aid of yearly — and strengthen- 
ing—enabled to send forth its beneficent beam until the year 
1856, when the Trinity House commenced the erection of a light- 
house of granite. e vibrations of the old wooden structure 
must have been very considerable with heavy storms, for the light- 
keepers occasionally found it sufficient to cause a bucket of water 
placed in the living room, to spill half its contents, 
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Tre Excmeen 


The present lighthouse was designed by the late engineer-in-chief 
of the Trinit House Mr. James Walker, F.R.S., and Sir James 
lass had the honour of executing the work of erection as 
resident engineer. The foundation stone was laid on the 26th of 
June, 1857, and the light was exhibited on the Ist of A 1861. 
The work was completed at a cost of £50,125, about £16,000, 
or 24 per cent. under the lowest amount at which it had been 
ascertained that it could have been executed by contract. 
Probably the most exposed rock Eee is that on the Bishop 
—the westernmost of the rocks of Scilly—shown in Fig. 1. Its 
ion is doubtless one of the most important to mariners, warn- 
ing them as it does of the terrible rocks where, on the 22nd of 








EE QiYije : SS S 





a — 


October, 1707, Sir Cloudesley Shovel, with the Association, Eagle, 
and Romney were lost, with about men. The Bishop is also 
the guiding light for the entrances to the English and Bristol 


Channels. The rock, composed of a very hard pink-coloured 
granite, is about 153ft. long by 52ft. wide at the level of low water 
of spring tides. It stands in over twenty fathoms water, is steep 


all round, and is exposed to the full fury of the Atlantic. It was 
at first feared that the width of the rock was not sufficient 
for the base of a stone tower of adequate dimensions to 
withstand the heavy wave shocks which it would have to resist, 
and an open structure of ‘ht and cast iron was determined on. 
The structure was commenced in 1847, and when so far completed 
as to be in readiness for receiving the lantern and illuminating 
apparatus, was thus left with confidence to resist the storms of the 
a hing winter. But during a very violent storm between 
eleven p.m. of the 5th and three a.m. of the 6th of February the 
lighthouse was completely destroyed and swept from the rock, 
On further consideration of the matter, the Trinity House deter- 
mined, on the recommendation of their engineers, to proceed with 
a stone structure, and Sir James Douglass’ father was appointed to 
execute the work, Sir James acting, as before, as t 
engineer. In order to obtain the greatest possible diameter of 
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LIGHTHOUSES AND LIGHTSHIPS. 


(For description see page 264.) 
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base for the tower that the rock would admit of, it was found 
necessary to lay a portion of the foundation on the most exposed 
portion of the rock at the level of 1ft. below low water of spring 
tides; and although every ible human effort was made by the 
leader and his devoted band of workers, the foundations were not 
completed until the end of 1852. Soon after this, Sir James 
Douglass’ brother—Mr. William Douglass, now engineer-in-chief 
to the Commissioners of Irish Lights—succeeeded him as assistant 
engineer at the work. The lighthouse was completed in 1858, and 
its dioptric fixed light of the first order was first exhibited on the 
1st of September of that year. Soon afterwards its exposure to 
heavy seas during storms was fully realised. On one occa- 
sion, the fog bell, weighing 5cwt., was torn from its bracket 
at the lantern gallery at 100ft. above high water, and 
the flagstaff, with a ladder, which was lashed outside the 
lantern, were washed away. The tremor of the tower on 
these occasions was such as to throw articles off shelves, and 
several of the large glass prisms of the dioptric apparatus were 
fractured. After some time it was found that some of the external 
blocks of granite situated a few feet above high-water were 
fractured by the excessive strains on the building. In 1874 the 
tower was strengthened from top to bottom by heavy iron ties 
bolted to the internal surface of the walls, but after a violent storm 
in the winter of 1881, there was evidence of further excessive 
straining at the face of the lower external blocks of masonry, when 
the Trinity House, on the advice of their engineer, determined on 
the re-erection of the lighthouse. This was accomplished, as shown 
in the engraving, by encasing the existing tower with carefull 
dovetailed granite masonry, each alternate block of the new wor! 
being dovetailed to the old. The task was one of considerable 
difficulty, owing to the necessity for maintaining the light through- 
out the progress of the work, and the risk to the workmen was 
great, especially at the upper part of the old tower, owing to the 
narrow ledge on which the work had to be executed. The work 
has been successfully executed by Sir James Douglass’ son, Mr. 
W. T. Douglass, who was also his assistant at the Eddystone, and 
with the same complete immunity from loss of life or limb to any 

rson employed as with the two previous structures on this rock. 
The apthel enuaniien consists of two superposed tiers of lenses of 
the type adopted at the Eddystone, but of larger dimensions, as 
suggested by the late Mr. Thomas Stevenson, F.R.S.E., for 
obtaining greater efficiency with the larger flame luminaries 
Yecently adopted. The apparatus is provided with two Trinity 
House improved mineral oil burners, and has a minimum 
intensity for clear weather of about 80,000-candle units, and 
a maximum intensity of about 513,000 candle units for atmosphere 
impaired for the transmission of light. The character of the light 
is double flashing, showing two flashes, each of four seconds dura- 
tion, in quick succession at iods of one minute. The flashes of 
this light, and those of a light lately completed at about eight 
nautical miles from it on Round Island, are the most intense yet 
attained with oil flames for beacon lights; and it may be stated 
that, with no other ilJuminant at present known to science could 
these results be carried out within the space available at the Bishop 
Rock, and under the circumstances attending that work. The 
fog signal recently adopted at this station in lieu of the bell is by 
the explosion of 40z. charges . oe at intervals of five 
minutes. The apparatus provided for this form of fog signal 
consists of a wrought iron crane—attached to the lantern—which 
is raised and lowered by a worm wheel and pinion. When the 
crane is lowered its end reaches near the gallery, where the light- 
keeper suspends the charge of -cotton with its detonator 
attached to the electric cable, which is carried along the crane and 
through the roof of the lantern to a dynamo-electric firing machine. 
After suspending the charge the tip of the crane is raised to its 
upper position, when the charge is fired nearly vertically over the 
staging of the lantern, and thus without causing damage to it. 
The large and heavy optical apparatus is rotated automatically by 
compressed air, which is dant in two vertical steel reservoirs fixed 
at the centre of the tower. The air is compressed by a small 
Davey safety motor. A winch, worked by the compressed air, is 
fixed on the lantern gallery for landing the lightkeepers, stores, 
and so on. 

The numerous outlying shoals surrounding the shores of this 
country, particularly off the east coast, were an early cause of 
anxiety to those r ible for the guid of mariners; and in 
addition to buoys as sea marks by day, floating lights, as guides 
by night, were found to be a necessity. The first light vessel was 
moored at the Nore sand in 1732. and another near the Dudgeon 
shoal in 1736. These vessels needed pluck and hardihood in the 
crews who manned them, especially when we recollect that there 
were no chain cables in those days, the vessel having to be moored 
with a cable of hemp, which, owing to the constant chafing, occa- 
sionally parted during winter storms, when ber crew, to save their 
lives, had to put out another anchor, if possible, or set such storm 
canvas as they could to keep her off a lee shore, and endeavour to 
reach a place of safety. The illuminating apparatus of the first 
light vessel consisted of a small lantern and flat-wick oil lamps fixed 
at a yardarm, and here appears to have occurred the first applica- 
tion of a distinctive character to beacon lights, for the Dudgeon 
was fitted with lights, one being placed at each arm of the yard. 
The next light vessel was placed at the Newarp shoal in 1790, and 
in 1795 one was placed at the north end of the Goodwin Sands. 
The two latter vessels were provided with three fixed lights, and 
the lanterns were larger and surrounded each masthead ; an im- 
provement was also effected in these lights by providing each lamp 
with a silvered refiector. In 1807 the late Mr. Robert venson, 
and his successors—to whom are due the Bell Rock and other 
important lighthouses, together with much valuable engineer- 
ing and optical work connected with coast lighting—designed 
a larger lantern to surround the mast, and cpus of being 
lowered to the deck for properly trimming the lamps 
after the adoption of the system of catoptric illumination on shore, 
it was extended to floating lights, and each lamp and reflector was 
hung in gimballs to insure horizontal direction of the beams of 
light during the pitching and rolling of the vessel. The intensity 
of the beam sent from it was 500 candle units nearly. On the lst 
of January, 1837, the Trinity House installed the first revolving 
floating light at the Swin Middle, and later in the same year on 
board the Gull light vessel; the lamps and reflectors were carried 
on a roller frame surrounding the mast, and rotating through light 
shafting by clockwork placed between decks. ere were nine 
lamps and reflectors arranged in three groups of three each, and 
thus the collective intensity of each flash was equal to three fixed 
lights, or 1500 candle units nearly. In 1872 the Trinity House 
further increased the dimensions of the lanterns and reflectors of 
their floating lights, the lanterns from 6ft. to 8ft. in diameter, with 
cylindrical, instead of polygonal glazing, and the reflectors from 
12in. to 2lin. aperture. These improvements, together with the 
recent adoption of further improvements in the burners, have 
effected a considerable increase in the intensity of these lights ; 
and during the last two years a further improvement has been 
obtained by the adoption of concentric burners with more com- 
pressed flames and of higher illuminating power by which the 
intensity of the beam from each reflector has been raised to 5000 
candle units, being just ten times the intensity of the smaller 
apparatus, while, by the adoption of mineral oil, the annual 
cost for the illuminant has been reduced 50 r cent. 
Dioptric apparatus for floating lights has been adopted in 
some instances by Messrs. D. and T. Stevenson, and by. 
the engineers of the French Lighthouse Service; but for 
efficiency and adaptability to meet the rough duty to which 
floating lights are occasionally subjected in stormy weather and 
collisions, this system has been found to be inferior for this service 
to the catoptric. An interesting experiment was recently made 
by the Mersey Docks and Harbour rd with the electric arc 
light on board one of their light-vessels at the entrance of the 

ersey ; but, unfortunately, it did not prove successful. The 








present difficulties experienced with this — illuminant will 
doubtless be overceme, and it will be found to be, as in lighthouses, 


by far the most efficient illuminant for some special stations where 
higher intensity than can be obtained with flame luminaries is 
demanded. aepemmneate have been in progress during the past two 
years at the Sunk Light-vessel, off the coast of Essex, for maintaining 
electrical telegraphic communication with the shore for es 
wrecks and casualties in the locality. This vessel is conn 

with the post-office at Walton-on-Naze through nine miles of cable. 
Many difficulties have been experienced in maintaining reliable 


electric light. Faraday thus wrote in his report: “I 

that in my opinion Professor Holmes has Soostionlh tp Barve} 
oe fitness and gore! fd = magaeto-clectrio li ht for light- 

ouse purposes, So farasits nature and management are conce 

The light produced is powerful beyond any other that I have | nse 
seen so applied, and in — may be accumulated to any degree ; 
its regularity in the lantern is great, its management easy, and its 
care there may be confided to attentive keepers of the ordinary 





communication during stormy weather, owing to quent wear 
and tear at the connections with the vessel ; but the system, which 
was designed and carried out by the Telegraph Construction and 
Maintenance Company, is now working satisfactorily, Unfortu- 
nately, however, it is found to be too costly for adoption, except 
in very special cases. 

In 1872 a committee of the Trinity House visited the United 
States and Canada. They found in service Daboll’s trumpets, 
steam whistles, and a siren apparatus sounded by steam or com- 

ressed air, devised by Mr. Felix Brown, of Progress Works, New 
York. From the report of the committee it does not appear that 
they were greatly impressed with this instrument, but probably 
they had not an opportunity of testing its real merits as com 
with other signals. Professor Henry, of the United States Light- 
house Board, entertained a very high opinion of the siren; and 
on his advice, and the urgent recommendation of Professor 
Tyndall, one of these instruments was sent to England and included 
in the trials at the South Foreland in 1873-74. This investigation 
was carried out by the Trinity House, with the view of obtaining 
definite knowledge as to the relative merits of various sound-pro- 
ducing instruments ; and also of ascertaining how the se 
of sound was affected by meteorological phenomena. rofessor 
Tyndall, as scientific adviser of the Trinity House, conducted the 
investigation, aided by the committee of the Elder Brethren and 
their engineer. These experiments were extended over a length- 
ened period, in all conditions of weather, and the well-known scien- 
tific and practical results obtained, together with the ascertained 
relative merits of sound-producing instruments for the service of 
the mariner, have proved to be of the highest scientific interest 
and practical importance. 

The investigation at the South Foreland was followed up by the 
Trinity House by further fog-signal experiments, in which they 
were assisted by the authorities at Woolwich Arsenal with guns of 
various forms, weight of charges, and descriptions of gunpowder. 

Of all the sound signals now in use for the guidance of mariners 
during fog, big bells, gongs, guns c with gunpowder, 
whistles, trumpets, sirens, and sounds uced by explosions of 
gun-cotton, the sounds produced by the siren and explosions of 
gun-cotton have been found to be the most efficient for coast f 
signals ; therefore these signals have received the greatest care an 
attention in their development. The siren, doubtless, ranks first 
for stations wherever it can be applied, chiefly on account of its 
economy and the facility it affords for giving prolonged blasts of 
any desired intensity or pitch, and thus modifying any number of 
trustworthy distinctive characters that may be found to be required. 
Sirens are now employed at many floating and shore stations of 
the Trinity House ; and one recently installed at St. Catherine’s 
station, Isle of Wight, of which a duplicate was shown, is 
sounded by air compressed by the steam engine producing the 
electric light. This siren is absorbing during its blast not less than 
600-horse power. This and other of the blasts of this instrument 
may be considered to be trustworthy under all conditions of foggy 
atmospheres at a range of two miles, Itis very desirable that for 
this and many other landfall lights this fog range be increased, and 
in that case the steam machinery necessary for a more powerful 
electric light installation would follow. A very important im- 
provement in efficiency and economy has lately been effected in 
the siren apparatus of the Trinity House by rendering them 
always instantaneously available for sounding at their maximum 
intensity. This is accomplished by the storage of compressed air 
ata pressure considerably above that required for sounding the 
siren. The signal is thus always in readiness for immediate action 
night or day, and can be so maintained during the time occupied 
in lighting the fire and getting the engine in action. The expe- 
rience yet gai with the most powerful fog signals now in use, 
although these apparatus far exceed the efficiency for the service 
of the mariner in fog any light that-science can then provide, is 
yet not so satisfactory as could be desired. The best si is 
occasionally not heard under some atmospheric conditions beyond 
one mile, while under other conditions it is distinctly heard ten 
miles; therefore until the mariner is provided with the means of 
determining the state of the atmosphere in fog in regard to its 
efficiency for the transmission of sound waves, be must still use fog 
signals with caution and in conjunction with his old and trust- 
wortby friend the lead. 

So late as 1845, sperm oil was entirely used in the lighthouses 
and light vessels of this country ; but shortly afterwards colza was 
adopted with the same efficiency, but with a saving in cost of about 
44 per cent. In 1861, experiments were made by the Trinity 
House for the purpose of determining the relative efficiency and 
economy of mineral oils and colza for lighthouse illumination ; but 
owing to the imperfect refinement of even the best specimens of 
the latter oil then a in the market, together with its 
high price, the results were not found to be so satisfactory as to 
justify a change trom colza. In 1869, the price of mineral oil of good 
illuminating qualities and safe flashing point was found to be pro- 
curable at about one-half the price of colza, when the Trinity House 
determined to make a further series of experiments, and from these 
it was ascertained that with afew simple modifications of the Argand 
burners then in use, they were rendered very efficient for the purpose, 
and a change from colza to mineral oil was commenced. Mineral 
oil is now generally adopted in the lighthouses and light vessels of 
the Trinity House service, with even greater economy than was at 
first anticipated—the price of this illuminant being now less than 
one-third that of colza. The most powerful oil burner then in use 
was one of four concentric wicks, the production of Arago and 
Fresnel, and adopted by the French lighthouse authorities about 
the year 1825, in conjunction with the then new dioptric system of 
optical apparatus of Fresnel. The standard intensity of the com- 
bined flames of this burner was 260 candle units. A further develop- 
ment was made during the experiments of the Trinity House in 
1871, - increasing the number of wicks from four to six, which 
more than doubled the intensity of the light, while effecting a 
condensation of the luminary per unit of local area of 70 per cent. 
Sir James afterwards devised Argand burners of all sizes, from 
one to ten rings of flame, and for all illuminating gases and oils, 
whereby still greater condensation of the flames, together with 
greater intensity and y of combustion, and the glass 
chimney protected from breakage, has been obtained. This is 
accomplished by a special arrangement of the air currents through 
the flames, and between them and the glass chimney; and it is on 
this system lighthouse burners have been increased both for gas 
and oil to two rings of flame, with an advance in the intensity of 
the collective flames to over 2200 candles with oil, and over 
candles with cannel gas, while the focal compactness per unit of 
focal area, or, in other words, efficiency for optical condensation, 
has been increased, as compared with the flames of the Fresnel 
four-wick burner, by 109 per cent. And as proof of perfect com- 
bustion of these highly condensed tiames, it may be stated that the 
efficiency for gas is exactly double that of the London standard 
Argand burner—viz., that when consuming gas of the London 
standard of 16 candles, with a consumption of five cubic feet per 
hour, it produces 32 candles instead of 16. 

In 1857 an experimental trial of one of Holmes’ magneto- 
electric machines was made by the Trinity House at Blackwall, 
under the direction and to the great delight of Faraday; and after 
a series of experiments, the ‘satisfactory’ report of Faraday 
encouraged the Trinity House to order a practical trial of a pair of 
Holmes’ machines, which trial was made at the South Foreland 
_ —— by Faraday and Holmes, on the 8th of December, 
1858. e results were sufficiently encouraging to lead the Trinity 
House, under the advice of Faraday, to proceed further with the 








intellect and knowledge.” These prophetic words of Farada 

been entirely realised, and the slectrie light: bas bese aay 
appears destined to be, one of the greatest blessings ever con. 
ferred on humanity, and more capecially **those who go down to 
“es sea i “e ‘ 

e lamp of Holmes is similar to those of Dui ani i 

except that the upper and lower carbon-holders poy , 
regulated through pulleys and small catgut cords, instead of by 
rack and pinions. The carbons are jin, square, and the mean 
intensity of the light uced in the arc is about 670 candle 
units. Samples were shown of carbons used from time to time in 
the development of the electric A in lighthouses, and a 
Bergot lamp, fitted with the flu form of core carbons, has 
been adopted, and is now in use at the St. Catherine's Light. 
Ronen, which is giving an intensity in the arc of 40,000 candle 
uni 

Cylindrical compound carbons were soon manufactured for the 
electric light, and were found to be more homogeneous than, anda 
considerable improvement on, those originally used, which were 
simply sawn from the residual carbon of retorts ; but there 
was still the objectionable crater at the points, whether direct or 
alternating currents were used, thus involving a considerable loss 
of the light for optical disposal, and the crater continually changed 
its form and position, thus causing sudden maximum and minimum 
intensities of the arc. This defect was somewhat remedied by an 
improvement of Messrs. Siemens, in providing carbons with a 
graphite core ; but, in spite of this, there still occurred the forma- 
tion of the crater and occasional outbursts of the arc in different 
directions round the points. With the fluted carbons good points 
are maintained with no appreciable formation of crater, and thus 
the arc is maintained perfectly central at the focus of the optical 
apparatus, with greater freedom of radiation through the flutings, 
and greater steadiness of the light. With this form of carbon it is 
difficult to estimate a limit to the intensity of the light which may be 
produced at the focus of an optical apparatus of the largest dimen- 
sions now in use for oil and gas flames, and the enormous intensity 
of the resultant flashes for the mariner. Such results were pro- 
bably in the mind of Faraday when he stated that in principle this 
light may be accumulated to any degree. Flashes of the great 
intensity referred to could only be employed with advantage to 
mariners with the atmosphere impaired by fog, snow, mist, and so on ; 
but although the electric are light is found to compare somewhat 
unfavourably per unit of initial light with oil and gas flames 
under those conditions, it would certainly penetrate a greater 
distance than any flame light it is possible to produce. 

In 1881 it was considered by the lighthouse authorities of this 
country that the time had arrived when it was necessary that an 
exhaustive series of experimental trials should be made, ona 
practical scale, for determining the relative merits—both as 
regards efficiency and economy—of the three lighthouse illu- 
minants, gas, mineral oil, and electricity. After many unforeseen 
difficulties had been , thi stion, of universal im- 
portance to the mariner, was, in July, 1883, referred by the Board 
of Trade to the Trinity House, who accepted the responsibility of 
carrying out the investigations. The experiments were carried on 
during a period of over twelve months, and a vast amount of very 
valuable evid was collected from observers, trained 
and untrained, scientific and —- The Report of the Com- 
mittee was presented to both Houses of Parliament in 1885. The 
final conclusions of the Committee on the relative merits of 
electricity, gas, and oil as lighthouse illuminants are given in the 
following words:—“ That for the ordinary necessities of lighthouse 
illumination mineral oil is the most suitable and economical 
illuminant, and that for salient headlands, important landfalls, and 
places where a very powerful light is required, electricity offers the 
win the sosoepnayl ogravings, Fig. 1 

n the accompanying e' vings, Fig. 1 represents the Bisho 
Rock new lighthouse ; Fig. the Eddystone oe lighthouse ; Fig. 5 
section of old Eddystone, with Smeaton’s tower and fittings; 
Fig. 4. ten-ring gas burner; Fig. 5 a ten-wick oil burner; Fig. 6, 
early tower, with open coal fire; Fig. 7, early tower, with enclosed 
coal fire, Spurn Point lighthouse, by Smeaton; Fig. 8, perspective 
cut of arrangement of reflectors of floating light; Fig. 9, the first 
light vessel, the Nore, 1732; Fig. 10, siren and valve; Fig. 11, 
floating New light—she is moored in forty fathoms water near 
Seven Stones rocks, west of the Land’s End, which is the most 
exposed station in which any vessel is known to be moored at 

resent; Fig. 12, optical apparatus at St. Catherine’s, Isle of 

Vight; Fig. 13, plan of the same; and Fig, 14, breaking wave, 
Bishop Rock lighthouse. 














DYNAMITE GUNS. 


THE following is the text of the report sent to the Secretary of 
the United States Navy by the Board appointed to investigate the 
performance of the dynamite guns, It is dated Philadelphia, 
February 13th, 1889 :-— 

“The Board appointed by the te pcm under date of 
November 26th, 1888, ‘to witness and report upon the experi- 
ments for accuracy to be made with the dynamite gun,’ having 
been present at the firings of mapay | 19th and January 26th, with 
a 15in. pneumatic dynamite gun, on shore mount, at Fort Lafayette, 
bas the honour to refer to the practice tables as the statis- 
tical record of the firings. Three additional projectiles were 
fired on January 3lst by the vg od for its own information, 
Two of the members of the Board, ipbening to be in New York 
at the time, were invited by Captain Zalinski to witness the shoot- 
ing. The results are given in the practice table. They are to 
be taken, however, merely as illustrative, 

“The intention of the company was, it is understood, to demon- 
strate the capacity of the gun to throw 2001b. of high explosive 
between the limits of at least a mile and 200 a grouping 50 per 
cent, of the shots of each series ina target 150ft. long by 50ft. wide. 
The Board possessed and exercised no control over the experiments, 
being present merely as spectators, but every facility for executing 
its duties, together with all information necessary to a right com- 
prehension of the conditions of the trial and the purposes of the 
company were freely and frankly available. 

‘*One member of the Board was near the gun to note the pheno- 
mena at that point. He was furnished with a theodolite by which 
he could accurately the deviation of each projectile. A 
second member, also using a theodolite, took up a known ition 
on shore, approximately opposite the target, to measure the error 
in range. In this way the exact point of fall in each case was 
plotted on a horizontal plane. The character of the flight and of 
the explosion was observed by a third member of the Board from 
a tug anchored about 400 yards abreast of the target. Instan- 
t photographs of the impacts were taken of a number of the 
shots mostly from the tug. A few were taken from the shore. 
The conditions are noted on each photograph. 

‘*The dynamite employed throughout was that known as No, 1, 
containing 75 per cent. nitro-glycerine. The depth of water at 
each point could not be determined very closely, but it may be 
assumed as from 5} to 6 fathoms, The series of shots at the 
of over a mile was set for the 19th ult.; the first, a 10in. sub- 
calibre projectile, loaded with 178 lb, dynamite, being fired at 2.40 
p.m. It was immediately discovered that a leak of air was taking 
place through or near the firing valve of the gun which would pro- 
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the completion of the experiments, For this reason 
bably Prose wore seanbonel, pending investigation into the cause 

“ the tr to demonstrate the ability of the gun to project a 

mass of high explosives with safety, a full calibre projectile, 
ed with 2001b. a dynamite No. 1 and 3001b. of explosive 

, latine, was thrown about 1200 yards, tumbling in _ its 

fie ht, The crater formed by the explosion of this shell —~ 
wething unusually fine, even in the eyes of those accustom 

9 torpedo explosions, In this connection it wor SS well to note 

that no such mass of explosive has ever before been fired from a 

gun of any description. ’ 

“The leak of air already mentioned was found to be through 
the metal of the valve itself, a porous and therefore defective 
casting. This was remedied, the metal made tight by tinning, and 
on Janusry 26th the trials were resumed, as follows:—(1) Nine 
shots—from 3 to 10—were fired at about 2100 yardsrange. (2) The 
next shot was meant to drop a short distance from the muzzle to 
show the completeness of control over close ranges, It stuck at 
the muzzle. ‘The cut-off acted when but 101b, of pressure had 
been lost, a favourable enough operation from the mechanical 
standpoint, but too quick for target practice. (3) Three shots 
were fred at about yards. (4) To show that ranges within 
even 100 yards can be comanenee | this gun, a short plug—a 
piece of iron pipe loaded with sand and weighing 346 lb, —was tossed 
about 90 yards. {5) Three projectiles were fired at an intermediate 
range of about 1700 yards. (6) A sand-ballasted full calibre pro- 
jectile was thrown over three-quarters of a mile as an experiment 
towards getting a rangetable. (7) To cover another intermediate 
range, the twenty-first projectile was thrown to a distance of 500 

rds. 

mi It will be observed that the short ranges were estimated, not 
measured. The observer was very close to the points of impact, 
and to a series of buoys laid out at known intervals. It is believe 
that the error introduced is inconsiderable. To bring the shore 
observer back to the target would have involved much delay, with 
possibly, the day being short, the necessity of postponing this set 
of firing to another occasion. 

‘Four fall calibre—or 15in. projectiles—were fired in all. Num- 
bers 2 and 20 tumbled. Number bbled, and ber 22 flew 
steadily. Numbers 2 and 23 were loaded with explosive; numbers 
20 and 22 with sand, It is probable that in numbers 2, 20, and 22 
one or more of the vanes were strip from the tail by the after 
blast, which occurs when the ny of the shell clears the muzzle, 
for in the firing of January 26th the vanes were seen to fly in the 
air and tend about 100 yards from the gun. 

‘‘We are informed that an examination of the tail of a shell 
made at the same time as those fired showed that the vanes had 
been put on with screws of but one-half the cross-section of metal 
as compared with those used on shells which had gone steadily. 
This is, of course, a mechanical defect which can be easily reme- 
died, but it should be mentioned, as doubtless accounting for the 
only bad flights in the series, and as a point to note in the inspec- 
tion of service projectiles, 

‘‘ Every sub-calibre projectile was steady in flight, a fact which 
goes to prove that wobbling and tumbling will be entirely overcome 
in 15in. shells, as it was their predecessors of 8in. diameter. 
At short ranges, the rotation of the projectiles through the action 
of the — air on the vanes was distinctly noticeable both 
from the neighbourhood of the gun and from a point abreast 
of the target. 

‘No hang-fires were observed, the discharge of the projectile 
following immediately upon pulling the firing lever. A defect 
exists in the gun at Fort Lafayette, which, it is understood, the 

pany has remedied in those of the Vesuvius, The defect and 
the remedy are thus explained:—In manipulating the gun for 
firing it is brought to a ‘cocked’ or ‘ready’ position by moving 
the firing lever to a predetermined set position. When the lever 
is pushed directly forward throughout the entire stroke to the 
firing position, passing the ‘cocking’ point without stopping, the 
loss of air becomes irregular. On the other hand, when the lever 
is brought to the cocked position, it can be left there for any 
required time without ill result. 

‘The firing-lever is interlocked with the breech mechanism, so 
that the gun cannot be fired unless the breech is absolutely locked. 
At the time of the firing it was found that the interlocking arrange- 
ment caused the firing lover to move with considerable friction. In 
pushing the lever, it would move hard at first, and in the attempt 
to get it to the cocked position the friction ceased suddenly, so that 
the lever passed this position and went over to the firing point 
without rest or pause. This accident occurred in the fifth and 
ninth rounds, and vitiated the practice by introducing into the 
table two shots that were not thrown with the predetermined 
energy. It is as if, by mistake, in a powder gun, a cartridge had 
been used that contained less powder than had been intended. 
The round would be useful in establishing a range table, but it 
would be thrown out in computing the figure of merit. Of course, 
if this defect were inherent and irremediable, the whole system 
would be the less valuable, but, in fact, a simple detent to catch 
the firing lever at the ready point is to be applied to the guns of 
the Vesuvius. The Board thinks that rounds five and nine might 
with propriety be neglected in estimating the accuracy. 

“ The twenty-second shot is notable as showing the range of the 
l5in. projectile, carrying 500 lb. of high explosive, to be practically 
beyond a mile, as the loss of a few more pounds of pressure would 
certainly have carried it over the 16 yards by which it fell short of 
that distance. It is to be the more regretted that No. 23 wobbled, 
since, with the loss of 3101b. of pressure, a phenomenal record 
might have been expected. This gun in the twenty-third round 
threw a shell carrying 2201b. of sand to the distance of about a 
mile and eg goog In the practice we find shots singly or 
in groups to fall 3012, 2100, 1660, 1490, 1360, 1200, 500, 360, and 
90 yards from the muzzle of the gun. When a range table has 
been developed there appears to be no good reason why the pro- 
jectile should not be placed near or far, at the will of the operator, 
with much accuracy, within the limit just quoted. 

“The Board was informed that the principal group would be 
fired at about 2100 yards distance, and that the c would be 
2001b. or more of dynamite in a sub-calibre projectile. An 
inspection of the tabulation of this series will show that but one 
qeveutee of the lot tained that quantity of high explosive, 

0. 10, which carried 201 lb. of explosive gelatine. This error on 
the company’s part—a natural one, which can be corrected in 
future—was due to the maker of the dynamite, who gave a 
wrong figure as the specific gravity of his product. The 
capacity of the shells was calculated on that basis—the 
shells ordered, manufactured, and delivered, the firing day 
set, and the Board convened to witness the experiments. On 
filling the shells they were found to take but about 170Ib. 
of the dynamite furnished, the — gravity not correspondin; 
with the maker’s promise. n identical projectile carri 
220lb. of sand toa distance of 1°75 miles; a second carried 
over 200 Ib, of explosive — to a distance of 1°19 miles, and a 
full calibre projectile took 5001b. of sand to within 50ft. of the 
mile. Had more explosive gelatine been at hand the compan 
would have cast aside the dynamite and finished the series with 
gelatine; but gelatine is not an article of commerce here, being 
exclusively made abroad. 

‘*The company decided, therefore, to make the practice with the 
material at hand, submitting that shot No. 10 showed the ability 
of the gun to reach the desired range with ease; that the technical 
failure was due to the error of an outsider whom they were power- 
less to control, and relying on their good results in previous work 
—better indeed than called for—to prove their good faith. The 
Board has carefully considered this matter, and is of unanimous 
opinion that the failure to throw 200]b. of dynamite in each of 
these a seer was not due to a fault on the company’s part; that 
the shortcoming was but small in amount; that the gun is abun- 
dantly able to exceed this demand; and, finally, that in view of 
the circumstances of the case, the result of round No, 10, so far as 

















the explosive charge and range are concerned, should be accepted 
as typlal of the pacer ™ ; 

“ But one projectile out of twenty-three fired broke up on striking 
the water. Its on behaviour had been abnormal. Contrasting 
it with round No. 6, it will be found that both had the same weight 
and practically the same time of flight and amount of energy stored 
up, ae ee in range by 142 yards. It is evident that 
something happened to retard its passage through the air, 
something which affected its integrity as a whole, as well as 
the electrical circuits from battery to fuse, since it failed to 


explode, With this single oe ame as to im and the three 
ee already noted as to character of flight, the remedy for 
w 


is already provided, the poet behaved well in air and 
kept together on impact until the charge was detonated, 

‘Eleven loaded and fused i were fired. One failed to 
explode as just described, ten out of the eleven were deto- 
nated fully, it is fair to say that this feature was satisfactory. 
The fuses were quick and satisfactory in their action on impact 
except in round No. 11. Here the alternate firing system came 
into play, detonation occurring on the bottom and giving a fine 
column of water with much mud, 

“ Delayed action fuses were employed in rounds 9 and 23, By 
mistake, no effort was made to measure the brief lapse of time 
between impact and explosion in the case of No. 9. In No. 23 
this lapse was about forty seconds. These times mark the limits of 
slight and great delays, But speaking generally, the delay action 
in these fuses is hand on correct principles, and is satisfactory in 
—— In short, the fuses were found to he effective impact 

_With adjustable delayed action, and the immersion Sees 
certain in their action. 

‘*The projectiles fired at 2100 yards range were nine in number. 
Of these nine, four fell in the same space, 150ft. long by 50ft. 
broad, with the trial shot. The remaining four were abnormal. 
No. 4 was the projectile which went to pieces on impact, and which 
ew to have previously suffered some mechanical injury. This 
shot should be counted either as against the gun or the projectile, 
not against both. Had the shell been normal, the gun would, in 
the opinion of the Board, have put it near No.6. Nos. 5 and 9 
have been previously discussed. If they are not counted as part of 
the 2100 yards series for the reasons given above, then but two bad 
shots were made at this range—No, 4 defective shell, and No, 10— 
whose weight differed somewhat from the others, as already 
described, 

‘A very interesting photograph of a projectile in air towards 
the end of its flight shows at that point that its axis was inclined 
about 15 deg. from the horizontal. It is believed that the estimate 
of 25 deg. at the finish errs, if at all, on the side of excess, On 
striking the water, the projectiles do not follow the ordinary law of 
refraction ; on the contrary, they always appear to take a direction 
but little inclined to the horizontal plane. This appearance has 
been noted by many observers on various occasions, but until 
January 26th it was eo to say whether the appearance was 
illusory. Fortunately the exact distance between the fall of the 
projectile No, 11 and the crater formed by its delayed explosion 
was measured with a theodolite, It showed that this projectile 
ranged 53 yards under water before detonation. Assuming it to 
have reached the bottom, it follows that its course after entering 
the water was inclined 11 deg. to the horizon. And this, in the 
diagrams, is taken to be the under-water direction of every 
= Of course it may be urged that the shot had buried 
itself — in the mud before exploding; but, as it is equally 
permissible to hold tkat the = was still travelling onward 
when it burst, it is thought fair to use the observations as they 
stand for the purpose of illustration, leaving to the future the 
numerical evaluation of the law of this subaqueous projectile. 

‘*The method of graphic analysis employed to ascertain the 
effect produced by the groups of shell fired at the three principal 
ranges shows that a moderate-sized ship, broadside on, whose 
centre was rp bag between the limits of 1988 yards and 2218 
yards, would have been struck by from one to five projectiles 
either above or below the water line. If end on, her centre being 
from 1046 yards to 2248 yards removed from the gun, she would 
have received from one to seven of the nine shots fired. Again 
were the ship an average ironclad, 333 feet long, with corresponding 
draught of water, &c., she would have received all of the nine shots 
either above or below the water line when 2097 yards distant. 

“There is, however, another effect which ought not to be 
neglected, viz., the torpedo action of a suitably-fused shell passing 
under the ship. As the lateral errors are insignificant throughout 
the various series, it is fair to assume that the chances of inflicting 
damage on a vessel, either way placed, are thereby materially 
increased. Since the Silliman was destroyed in this manner such a 
supposition is logically admissible. Granting that it adds only one 
more chance to each phase, and we see that of the nine shots fired 
at 2100 yards eight would have been effective against a 300ft. ship 
end on and distant from 2115 yards to 2126 yards, 

“At the 1700 yards range a similar ship, broadside on, would 
have been struck by from one to three projectiles, according as her 
centre passed over the space between {03 yards and 1745 yards. 
On the other hand, if end on, she would have received an equal 
number when changing her distance between 1574 and 1786 yards ; 
and the number of injuries received might be increased from one 
to two or from two to three within the same limits through 
torpedo action, At 300 yards’ range, a ship broadside on 
would have received from one to three shots between the 
limits of distance of 329 yards to 451 yards. End on, she would 
have received from one to three shots between the limits of 298 
yards and 482 yards. The angle of fall is assumed to be the same 
as before, 25 degrees, for the purpose of illustration. Whether 
this is true at such varying ranges is not known. An increase 
of the danger zone, by torpedo action, similar to that pointed out 
at the other mages may also be granted. The distance selected 
in advance for thi oe was 2100 yards. 

“It appears finally, then, that projectiles either carrying or 
capable of carrying 200lb. of high explosive were thrown to 
distances varying from 1} miles to 90 yards, and that, at the 
ra! selected for grouping, viz., 2100 yards, 1700 yards, and 360 
yards, not less than one-half of the projectiles fired fell in the same 
standard target with the trial shot. 

“The Board is of opinion that sub-calibre projectiles smoother on 
the exterior and of ter excellence and uniformity of manufac- 
ture would have yielded better results even than those recorded ; 
for, excepting in the fifth and ninth rounds, the losses of air pressure, 
and therefore the energy stored up in the moving projectile, were 
remarkably regular. In shells of identical make the flights would 
have been correspondingly uniform.” 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION, 
(Before Mr. Justice Kay.) 
THE COPYING APPARATUS COMPANY (LIMITED) v. FORDHAM. 


Tus was an action for alleged infringement of the plaintiffs’ 
patents, The defendants denied the infringement, and asserted 
that the patents were valueless, The company was a small trading 
company, and had issued only 321 shares of £10 each, of which 
310 shares had been issued to the vendors, the only available un- 
called share capital being, it was said, £353. An application was 
now made on behalf of the defendants, under section 69 of the 
Companies Act, 1862, that the plaintiffs might be ordered to find 
security for the costs of the action to the amount of £500. In 
opposition to the application it was proved that besides the £353 
available share capital ‘the company had £1000 at their bankers, 
book debts to the value of £1 more, and stock-in-trade worth 
about £500. 

Mr. Marten, Q.C., and Mr, CaRPMAEL appeared for the de- 





fendants in support of yn me tion; and Mr. Aston, Q.C., and 
Mr. Cuapwyck Hxa.ey for the plaintiffs, or 
Mr. Justice Kay was of opinion that the defendants had not 
@ out a case for security for costs. It was true that the com- 
pany was a small trading pany, and that their uncalled capital 
amounted only to a little over £300; but they had £1000 in the 
bank, and also book debts and stock-in-trade of considerable value, 
So that the company had a very considerable amount of property, 
more than sufficient to meet any expenses yet incurred in the 
action. Whatever might be the result of any future application 
for security for costs, at present there was no ground for such an 


application. 
Phe motion must be refused, but the costs of it would be reserved. 





HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION. 
March 25th, 1889, 
(Before Mr. Justice A. L. SmirH.) 


THE CORPORATION OF MANCHESTER AND THE MANCHESTER 
CARRIAGE AND TRAMWAY COMPANY v. ANDREWS AND SON. 

THIS was a suit by the Corporation of Manchester and a tram- 
way company working certain tramways in that city under 
leases from the Corporation, at rentals of £400 and £450 a mile, 
and to the total amount, it is said, of £20,000 a year, against the 
defendants for using the tramways by running upon them cars 
or omnibuses plying for hire, and so constructed as to take ad- 
vantage of the tramways, so as to obstruct and injure the exer- 
cise by the tramway company of their legal rights, and the 
plaintiffs claimed an injunction to restrain the defendants from 
so one The defendants denied the cuse set up for the plain- 
tiffs, and asserted a right to do what they had done; and, more- 
over, they suggested that the proper remedy was the recovery of 
penalties as provided by section 54 of the Tramways Act, 1870. 

Sir Horace Davey, with Mr. R. 8. WricuT and Mr. Horxin- 
SON appeared for the plaintiffs; Mr. Murruy, Q.C., and Mr. 
VERNON SMITH appeared for the defendants. 

It me that certain tramways within the city of Manchester 
were laid by the Corporation under the Tramways Acts, 1870 and 
1878 and 188] ; and that in 1879 the company took a lease of these 
and began to run tramcars upon them; and a suburban tramway 
company had afterwards constructed certain tramways outside the 
city boundary, which were now vested in the plaintiff company. 
The complaint made by the company was that the defendants used 
cars made differently from ordinary omnibuses, and so made only 
for the purpose of using the tramways and for the purpose of 
taking advantage of them. This the defendants denied, and said 
that their omnibuses were constructed as they were not, for that 
purpose, but under a patent of theirs, and that they used the 
tramways in exercise of the right reserved to the public generally 
by section 62 of the Tramways Act, 1870, but not beyond, and that 
their omnibuses only occasionally, unavoidably and for distances, 
pass and run on the tramways. 

Sir HoracE DAVEY, in opening the case for the plaintiffs, said the 
Corporation did not object to a mere casual or occasional use of 
the tramways in the sense of merely passing across them, but they 
denied and desired to dispute the right of the defendants or any 
other persons than their Jessees to use their tramways as such—that 
is, by running cars or omnibuses along and upon them; and this 
was the question which the Corporation desired to have decided in 
the suit, in which they did not care to claim damages, but only 

esired to have the question of right determined, and, if decided 
in their favour, to have an injunction to protect it. Referring to 
the Tramways Acts, he argued that they were intended to give 
the local authorities power to construct and demise tramways to 
be used for the purpose of profit by cars or omnibuses plying for 
hire, and he gh a that the exclusive right conferred by the Tram- 
ways Acts on the local authorities meant the exclusive right of thus 
using the tramways for the purpose of profit by vehicles running 
for hire. No doubt section 62 provided that ‘nothing in 
the Act or in any bye-law made under it should take away 
or abridge the right of the public to pass along or 
across every ae of any road along or across which any 
tramway is laid, whether on or off the tramway, with carriages 
not having flange wheels, or wheels suitable only to run on the rail 
of the tramway,” and upon that section the defendant relied. But 
it raised a question as to what were carriages ‘‘ not having flange 
wheels, or wheels suitable only to run on the rail of the tramway.” 
Now ay no wheels could be constructed which were not 
capable of running on an ordinary road as well as on the rail of a 
tramway, but he apprehended that if the wheels were so constructed 
as to be specially fitted for tramways they would not come within 
the latter part of the enactment. 

Mr. MurpuHy said he admitted the defendants’ use of the tram- 
ways toa certain extent—sufficient, probably, to raise the question. 
They did not, he said, claim or intend to use the tramways to tLe 
prejudice of the plaintiffs, or to obstruct the plaintiffs in their use 
— tramways, but claimed the right to use the tramways them- 
selves, 

The learned JUDGE: Sup) a brewer, finding a tramway laid, 
ran his drays upon it, and had the wheels altered so as to fit the 
gauge, would he be within the enactment ? 

Sir Horace Davey thought not, for the brewer’s drays would 
not come within its terms, ‘‘ with wheels suitable only to run on 
the tramway.” For the wheels would be adapted to run on the 
tramway, though they might ibly run on the road; and he 
would not be entitled to use the tramway for his own traffic, and 
so interfere with the exclusive right of the owners of the tramway 
or their lessees, If one person could do it, any other might do it, 
and all persons might do it, and what would become of the ex- 
clusive right conferred by the statute on the owners and their 
lessees ? 

Mr. Murpuy then addressed the judge for the defendants, con- 
tending that they were justified in their user of the tramway, and 
that as their omnibuses were suitable for the road as well as for 
the rail they were not ‘suitable only for the rail.” Their user 
therefore came, he said, within the proviso in section 62 in favour 
of the public. He denied the right of the plaintiffs to the exclusive 
right of user on which they now insisted, and if they were not satis- 
fied with the Act as it stood they must have recourse to Parliament 
to amend it. 

The learned JUDGE proceeded to give judgment for the defen- 
dants. The case for tl:e plaintiffs, he said, was based on the pro- 
viso in the Act, and they alleged that the defendants’ omnibuses 
were suitable only for the tram rail. Now, if that were so, then 
the plaintiffs would be entitled to an injunction. But it was a 
question as to the construction of the Act, and he thought the 
object was to give the company the exclusive right of using the 
rail as a tramway, but to reserve to the public the right of 
using the road as before, with two conditions. Section 62 
gave the public the right to pass on and over every part of the 
road, if not with wheels having flanges, or “‘suitable only to the 
rails.” Before the Act the company had no right to lay the rail 
down at all, and the defendants might have run their carriages on 
any part of the road, and by that enactment they had still the 
right to do so, provided the wheels bad no flanges and were not 
suitable only to the rail. He considered that the defendants 
brought their vehicles within the provision, though no doubt they 
had constructed them with the view of evading the Act, and their 
user of the rail had done damage to the company and Corporation. 
It could not be said that the wheels of the defendant’s vehicles 
were not suitable to run on the road, and therefore their user of 
the rail was justifiable, and he gave judgment for the defendants. 











‘Tae Scrap Meta Company.—Present prices are as follows :— 
Old brass, £36 per ton; old gun-metal, £45 per ton, net cash, 
London. 1n consequence of the comparative steadiness of copper, 
parcels of old copper, brass, and gun-metal offering are read ily 
taken by consumers, 
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necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of y ica ti 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it- necessary to wform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwa to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

8. B. (Mareham le Fen).—Jf you will send a sketch showing the elements of 
your valve gear, with a brief description, we will give you our opinion on 
its merits, in confidence. 

R. A. B.—The displacement is settled by the lines—in other words, by the 
shape of a ship, as well as by her length, breadth, and depth. The Italian 
ships are no doubt somewhat “leaner” ships than the proposed English 
vessel? will be. 








WIRE STRANDING MACHINES. 
(To the Editor of The Engineer.) 
Srr,—Will any of your readers tell us the names of makers of wire 
stranding machines? Cc. B. ann N, 





SLATE MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—Will any of your correspondents kindly send us full particulars, 
prices, and best trade terms for machinery for sawing and planing 
*argillons” and slate stones for roofs of houses and for flag paving 
‘tones, Sates, 
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MEETINGS NEXT WEEE. 


Tae InstiTuTIoN oF Civit Encrneers.—Tuesday, April 2nd, at 8 p.m.: 
Ordinary meeting. Paper to be further discussed :—"'The District’ Dis. 
tribution of Steam in the United States,” by Dr. Chas. E. Emery, 
M. Inst. C.E. Paper to be read, time permitting :—‘‘ Armour for Ships,” 
by Sir Nathaniel Barnaby, K.G.B, At this Pages | the monthly ballot 
for Members will take place. Friday, April 5th, at 7.30 p.m.: Students’ 
meeting. Paper to be read:—‘‘Moulding and Casting Cylinders for 





Marine Engines,” by Mr. R, J, Durley, B.8c.. Stud. Inst. €.E.; Mr. John 
Donaldson, M. Inst. C.E., in the chair. 

Society or Enciveers.—Monday, April Ist, at the Westminster Town 
Hall, at 7.80 p.m.: Ordinary meeting. Paper to be by 5. ped 
Floors,” by Mr. G; M. Lawford, Assoc, M. Inst. C.E., of which the follow- 
ing is a synopsis :—Roman floors—Invention of — Development 
of the joist floor—Objects of fire proof flooring— 
Detailed descriptions of the floors now in vogue in English practice—O' 
systems, including the French and American floors—Fire-proof plasters 
and paints—Merits and defects of the different floors, and types of con- 
struction—Leading feat to be idered—Conclusi 

Civi, anp MecuayicaL Enorveers’ Socrety.—Wednesday, April 3rd, 
at the Westminster Palace Hotel, Westminster, at 7 p.m.: Ordinary 
pear g Paper to be read and di d :—" The Roadst of 8 
and Wilts,” by Mr. James Bateman. 

Gro.ocisets’ Association.—Friday, April 5th, in the Mathematical 
Theatre, University College, Gower-street, at 8 p.m. 

Society or Arts.—Monday, April Ist, at 8 p.m. — Cantor lectures: 
* Instruments for the M it of Radiant Heat,” by Mr. C. V. Boys, 
os F.R 8. La IL.—All Sanpete of = ay oy Mr poco 
require a thread suspension—Properties o: re, spider, g , and quartz 
threads—Silk and quartz compared—Details of the manufacture of quartz 
thread, and instructions for preserving and mounting them. Tuesday, 
April 2nd, at 8 p.m.—Foreign and Colonial Section: ‘‘ The tine 

ublic,” by Mr. F. K. Smythies. Wednesday, A Srd, at 8 p.m.— 
7 meeting. ‘Fruit Growing for Profit in the Open Air in 
England,” by Mr. W. Paul, F.L.8. 

Roya Isstitution.—Friday, April 5th, at nine o'clock, the evenin 
discourse will be given by the Rev. Canon Ainger, M.A., on ‘‘ True an 
False Humour in Literature.” Monday, April Ist, general monthly 
meeting, at HE my Afternoon lectures at three o'clock :—Tuesday, 
April 2nd, My 














re and After Darwin, II. Evolution,” by Mr. George J. 

-R.8. Thursday, April 4th, ‘Houses and their Decoration 
from the Classical to the M val Period,” by Professor J. Henry 
Middleton, M.A. Saturday, April 6th, “E mental itics— 
Polarisation; Wave Theory,” by the Right Hon. Lord Rayleigh, F.R 8. 





DEATH. 


On the 22nd inst., at his residence, Cotagam, Westwood, South- 
ampton, Taomas Summers, M.I.C.E. and M.IN.A., in the 64th year of 
his age; late of the firm of Day, Summers, and Co, 
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THE RELATIONS BETWEEN LOCAL FORTIFICATIONS AND 
A MOVING NAVY, 


In a famous pamphlet, written some half-century ago, 
the great master of logic, Archbishop Whately, proved 
most conclusively that there were no rational grounds for 
believing that Napoleon Buonaparte ever existed at all. 
By a similar process of reasoning, or unreasoning, Admiral 
P. H. Colomb has sought to convince an audience at the 
Royal United Service Institution that the existence of a 
more perfect system of defensive works around the coasts 
of the United Kingdom would be practically useless in 
the event of war, and that powerful fortifications would 
be positively detrimental to our foreign possessions, such 
places as Malta and Gibraltar being a source of weakness 
and not of strength, the danger attaching to their exist- 
ence increasing in the same ratio as the works them- 
selves progress towards final completion. With all 
due re rd for the gallant admiral’s opinion, it is 
impossible to avoid the conviction that he has endea- 
voured to prove a little too much. That he holds 
remarkable views as regards the value of strongly fortified 

sitions is well known to all those who have listened to 

is able speeches upon the subject of naval strategy and 
the science of blockade, in which last subject he is so pecu- 
liarly at home; but we do not for a moment believe that 
Admiral Colomb was seriously propounding a genuine 
conclusion when he finished a paragraph in his paper with 
the following statement :—“I conceive we have esta- 
blished the fact that, before a country can employ such 
fortifications at all, she must have surrendered the com- 
mand of the sea, and, if such command has been necessary 
to her empire, she must have abandoned empire.” The 
italics are our own. 

No, no. Admiral Colomb penned these remarks in 
rigeteos indignation at the audacity of Captain Stone, 
who, as he says, “made a sort of excursus into the domain 
of naval action and policy ” when discussing the employ- 
ment of “quick-firing guns for fortress defence.” It 
will be remembered that in the columns of THE Encat- 
NEER we recognised that very important “side issues” 
on naval questions were raised by Captain Stone; but, 
regarding the lecture as only a dissertation upon quick- 
firing guns, we did not review his opinions under the head 
of naval operations. It is, we consider, a proceeding to 
be deprecated when scientists of one profession plunge 


of nr ea Oe dogmatic expressions of opinion upon the 
i 


policy which should guide the conduct of other profes- 
sions. The ancient aphorism in regard to the cobbler 
and his last is too frequently forgotten or set aside in 
these days of general adaptiveness. Hence, we conceive 
that it was somewhat unfortunate that Captain Stone 
should have permitted himself to be carried away from 
the legitimate aim and object of his most valuable paper 
upon quick-firing guns, into side issues, or, as Admiral 
Colomb calls them, “ primary issues,” of so vast a signifi- 
cance as high naval policy; and we cannot but regret 
that, at a time when the question of completing the chain 
of fortified links which engirdles the British Empire, and 
which is declared by experts to be essential to its coherence, 
comes upon the ¢apis, and is, so to speak, hanging in the 
balance, that any voice should be raised in the endeavour 
to embarrass those who are urging on the undertaking. 
We will not follow Admiral Colom into all the ‘intrica- 
cies of history which he has unravelled in support of his 
argument, further than to say that Colonel A. Parnell, in 
a recent number of the Army and Navy Gazette, dis- 
counts their value very considerably, by looking at the 
events from a landsman’s point of view. 

But, having dwelt shortly upon what we regard as 
merely the argumentative element in Admiral Colomb’s 
lecture, let us now glance at the really important points 
which he so clearly enunciates. The most salient of these 
is the imperative necessity that for the preservation of 
our empire we must ever hold the command of the seas; 
and this condition involves supremacy, not only in the 
great seas, but unbroken command of the lines of commu- 
nication all over the globe. At sucha time as the present, 
when the contemplated increase of seventy battleships, 





cruisers, and gun vessels to our Navy, so as to make it 
equal to the navies of any two other Powers, is under 
consideration, the weight of Admiral Colomb’s opinion is 
most judiciously thrown in on the side of her Majesty’s 
Government. king at the matter from this point of 
view, the utterances in the lecture command more than 
ordinary interest, more especially as they were dictated 
by one who was ignorant of the intentions of the Admi- 
ralty, since communicated to Parliament. But one of the 
most valuable of all hints adduced by Admiral Colomb is 
that in which he professes to give the line of policy 
sketched b Colonel Maurice, as applicable to concerted 
action of the army and our fleet. Instead of shutting up 
the former in detached garrisons dispersed throughout 
the empire, he would employ it for embarkation under 
convoy of, and disembarkation under cover of the Navy, 
for offensive action against independent parts of the 
enemy’s shores. Here we think that the weak point in 
all our policy has been probed. One hundred years ago 
we never assumed a defensive réle. We carried our arms 
into the enemy’s country at once, and swept down upon 
his ships and harbours with our squadrons. Admiral 
Colomb is altogether right when he indicates our true 

licy as an active one. Hence the great principles of 

is paper deserve to be printed in letters of gold. 


JOHN ERICSSON. 


Men of genius are often over-rated by their country- 
men, because they are at once valuable and exceedingly 
scarce. Jobn Ericsson was in the fullest sense of the 
term a genius, and in the United States there is manifest 
just now a strong tendency to rate him at a higher value 
than he Fa This amiable weakness does no one 
any harm, but it is just a little vexatious to find success 
after success claimed for him at the expense of 
Englishmen. That Ericsson was an excessively clever 
man we do not for a moment dispute; we use the word 
“excessively” advisedly, and of set pare none other 
could so well convey our meaning. ricsson was too 
clever, and the fact really impaired his utility. The best 
way to illustrate this is to glance briefly at some of the 
events of his life, and to consider the claims made for him, 
claims, indeed, which he himself would possibly have repu- 
diated. He was born in 1803 in a Swedish mining district, 
and was made a cadet in the Swedish Corps of Engineers 
when he was twelve years old, He was soon afterwards 
employed in taking levels for a section of the Gotha Ship 
Canal, and it is said that he was so small that a stool had 
to be carried for him on which he stood to reach the eye- 
piece of the level. One of his first inventions was a flame 
engine; what this was precisely we have never been 
able to learn. It was some form of caloric engine worked 
with pine shavings. He came to England in 1826, and 
got into partnership with John Brathwaite, and between 
them was designed and constructed a locomotive—The 
Novelty-—in which the products of combustion traversed 
a tube winding backwards and forwards through the 
boiler; combustion was forced by a bellows worked by 
the engine. During the memorable Rainhill trials the 
engine competed for the prize, but the workmanship was 
so indifferent that the boiler broke down, and the machine 
was withdrawn. One of the great defects in Ericsson’s 
character as an engineer was manifested here, namely, in- 
attention to details. It appears, indeed, the invariable 
rule that a mechanical genius shall neglect detail, not only 
in construction, but in design ; yet on detail depends all 
the difference between success and failure. We use the 
word, be it remembered, in a very large sense. How 
large will be understood as we proceed. 

Ericsson about this time, and for some years subse- 
quently, produced a host of inventions. It is claimed for 
him that he was the first man to use forced draught at 
sea in a steamship called the Victory, constructed in 1828. 
This ship had no smoke-stack. What was to become of the 
smoke after it was got overboard he does not seem to 
have cared. Yet it is sufficiently obvious that nothing 
was to be gained by suppressing the chimney, 
whatever might be the benefit of the forced draught. 
We need scarcely add that the value of the invention as 
it stood was practically nil. In a second ship, the 
Corsair, built at Liverpool in 1832, centrifugal fan 
blowers were employed, and we willingly give Ericsson 
the credit for an invention with a possible future. 
Ericsson was one of the first, if not the first, to construct 
a steam fire-engine, and in 1840 he took the gold medal of 
the Mechanics’ Institute of New York for one. The 
United States claim that he invented the link motion, 
and applied it in 1830 to the King William and Adelaide 
locomotives. There is no basis, however, for the claim, 
Ericsson’s valve gear being in no sense or way identical 
with that known as Stephenson’s. In 1833 he produced 
his caloric engine. Very great things were expected of 
this invention, but it came to nothing. In the hands of 
English engineers the principle has been successfully 
applied on a small scale. Ericsson was quite unable, from 
lack of consideration for detail, to see that it could not be 
made to answer on a large scale. Money was available, 
however, and on a large scale it was tried on board 
the Ericsson, a ship 260ft. long, built specially for 
the purpose. She was fitted with paddle-wheels driven 
by four cylinders, each 14ft. in diameter, with a stroke of 
6ft. The number of revolutions made per minute was 
nine, and the indicated horse-power of this huge machine 
was only 300 horses, the effective pressure being, accord- 
ing to Rankine, only 2°12 lb. per square inch. It is said 
that during the trial trip a man was kept in each cylinder 
—they were open-topped—and well supplied with buckets 
of melted tallow, with which he lubricated the sides of 
the cylinder. He stood on the piston and went up and 
down with it. It was only a detail that the use of hot 
air was incompatible with any efficient system of lubrica- 
tion, and that the fires were lighted under the cylinder 
bottoms—a way of heating the air as inefficient as 
possible. The engine, however, notwithstanding its 
unwieldiness, might have achieved a certain measure of 
success if only the lubrication could have been managed. 
The ship was altogether too slow for commercial purposes, 
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and Ericsson had the caloric engines taken out and re- 
placed with steam. 

The greatest claim set up for Ericsson is that he in- 
vented the screw propeller. Of course, it is well known 
that he did nothing of the kind. He did invent a screw 
propeller, and a very good one, and very great credit is 
due to him for the pertinacity with which he insisted 
that the screw would be invaluable for ships of war. It 
is noteworthy that after he had proved to the Lords of 
the Admiralty that a screw propeller could work, their 
lordships condemned the whole thing, because they asserted 
that a shipwith a propeller at the sterncould not be steered. 
Ericsson was so vexed that be left England and went 
to the United States. His friend, Commodore Stock- 
ton left no stone unturned to induce the United States 
naval authorities to build a ship from Ericsson’s designs, 
After two years the Princeton was ordered. She was 
fitted with rocking piston engines designed by Ericsson, 
and so well designed and so well made were they, that 
when the hull of the Princeton was worn out they were 
removed and a new vessel was built for them. It might 
be imagined that the construction of such a war vessel as 
the Princeton would involve novelties enough, even if she 
were fitted with ordinary guns. But that was not 
Ericsson’s opinion, and he had huge guns made for her. 
Whether these guns would or would not bear to be fired 
was a detail. The Princeton was finished early in 1844, 
and on February 20th in that year, John Quincy Adams 
wrote thus in his diary :—“ The House of Representatives 
yesterday adjourned over until to-morrow on the motion 
of Isaac E. Holmes, member for South Carolina, for the 
avowed purpose of enabling the members to visit the 
Princeton, a war steamer and sailing vessel combined, 
with the steam machinery of Ericsson’s propellers, all 
within the hull of the vessel and below the water line, and 
carrying twenty-four 42 1b. carronades, and on her main 
deck two enormous wrought iron cannon, with barrels of 
l4in. diameter, chargeable with 401b. of powder, and dis- 
charging a ball of 2251b. weight. This vessel,a gimcrack 
of sundry other inventions of Captain Stockton himself, 
was built under his directions, and is commanded by him. 
She was ordered round here to be exhibited to the Presi- 
dent and heads of the executive departments, and to the 
members of both Houses of Congress, to fire their souls 
with patriotic ardour for a naval war.” On the 28th 
of the same month he wrote:—“I went into the 
chamber of the Committee of Manufactures, and wrote 
there till six. Dined with Mr. Grinnell and Mr. 
Winthrop; Mr. Pakenham—the new British Minister— 
and his secretary—Mr. Bidwell—were there. While we 
were at dinner, John Barney burst into the chamber, 
rushed up to General Scott, and told him, with 
that the President wished to see him; that the great gun 
on board the Princeton, the ‘Peacemaker,’ had burst, 
and killed the Secretary of State, Upshur, the Secretary 
of the Navy, T. W. Gilmer, Captain Beverly Kennon, 
Virgil Maxey, a Colonel Gardiner of New York, and a 
coloured servant of the President, and desperately 
wounded several of the crew. General Scott soon left 
the table; Mr. Webster shortly after; also Senator 
Bayard. I came home before ten in the evening.” Not- 
withstanding the failure of the gun, the Princeton reflects 
infinite credit, not only on Ericsson, but on the public 
spirit of the builders. 

Ericsson’s greatest invention was, however, the 
Monitor. It is impossible to over-rate the service 
which the original Monitor, built in 100 days, rendered 
to the Federal Government in a time of the utmost peril. 
No one but a genius could have invented and designed 
such a ship, and we should be the last to say a disparag- 
ing word, were it not that extravagant claims are now 
being made on the other side of the Atlantic. The 
United States Army and Navy Journal says :—“The 
Monitors were speedily adopted by Ericsson’s native 
country, Sweden, by Norway, and by Russia. England, 
with stubborn incredulity, long refused to believe that 
there was anything worthy of acceptance in this latest 
Yankee notion. It was not until the double turretted 
Monitor Miantonomoh presented herself in English waters 
in the summer of 1866—more than four years after the 
appearance of the original Monitor in Hampton Roads— 
that British public opinion finally yielded.” The opinion 
of experts in this country never yielded. England never 
built a Monitor, nor did France, nor Russia, nor any other 
country save the United States. The Monitor was a craft 
sui generis, and must not for a moment be confounded with 
turret ships, which if they were invented at all by any 
single individual—which we doubt—were invented by 
Captain Cowper Coles. The Monitor answered its purpose 
for the time, but no Monitors are built now. As sea- 
going ships they are entirely useless. The idea involved 
in their construction is captivating. They mount 
tremendous guns. They offer a minute mark to an 
enemy. They have a steady gun platform, and 
can be well protected ; but when we have said this we 
have said all that can be said. They are execrable sea- 
boats. It is impossible for a crew to live any time on 
board them. They are very slow, and in anything like a 
sea their guns cannot be fought. In every necessary 
detail they are utter failures, and the success they 
achieved during the American War was attained in still 
water, and only because they had no adequate foe to 
contend against; but they were novel and ingenious to the 
last degree. They could not have been invented by a 
sailor, because he would know too much. Ericsson’s com- 
bination of ignorance and genius happily resulted in the 

roduction of a craft which was just the thing for its 
intended purpose. Every credit is due to him so far; but 
to claim that he in any way left a permanent mark on 
naval construction is little short of absurd, and is 
not at all short of being injudicious. To show how far 
adulation can be pushed, we quote the following 
lines from the New York Army and Navy Journal:— 
“ Although these works are usually referred to as inven- 
tions, it should be remembered that Captain Ericsson 
objected, and with reason, to the title of inventor, a desig- 
nation more properly belonging to men endowed with 





fertile genius but lacking rudimental knowledge, and in 
most cases ignorant of the first principle of mechanics. 
Ericsson’s knowledge, on the contrary, embraced the 
entire range of mechanical philosophy. He was alsoa 
profound geometrician, and greater practical 
experience as a mechanical constructor than any living 
man.” Writing of this kind does harm instead of good to 
a reputation. We are of those who hold that Ericsson 
was a most remarkable and original genius; but we do not 
hold that he was, in the proper sense of the term, a great 
engineer. Nearly everything that he produced was 
ephemeral in its character, and necessarily so, because 
it lacked that combination of qualities which is essential 
to the longevity of an invention. Only the fittest inven- 
tions survive—and Ericsson’s products were not the 
fittest. His screw propeller, for example, was admirable 
simply regarded as a propeller, but it was not admirable 
as an appurtenance to a ship; not nearly so good a 
propeller as that ultimately produced by Smith, 
who worked out his invention rather before Ericsson, and 
who really did far more to promote screw propulsion than 
Ericsson did. But Smith was a man of one idea—a 
Hendon farmer interested all his life in boats. As a genius 
he could not compare for a moment with the Swede; but 
that did not prevent him from inventing a much better 
method of propelling ships. Sweden ee well be proud 
of her son. Any nation would be justified in boastin 
that such a man was born within her shores; but trut 
and justice must be respected, and it is well not to forget 
that it is very difficult to put forward the magnificent 
claims now made for Ericsson without sacrificing the 
truth and depriving others of the credit justly due to 
them. The assertion that to Ericsson is due steam navi- 
gation by screw propulsion is more than the average 
English engineer or naval architect, or shipowner, will 
accept without a protest. For Ericsson’s abilities we have 
always had the highest respect. Fulsome adulation of 
his memory certainly cannot originate in a correct appre- 
ciation of his mental powers, and will tend rather to hurt 
than to raise his reputation. The man himself, if alive, 
would probably be the first to condemn such utterances as 
those we have quoted. 





RAILWAYS AND RATES. 


THovucH much is heard of railways and rates, there is one 
aspect of the question of vital interest which seems little noticed. 
It is that of the rates which railways pay to the parishes and 
municipal districts they pass through. Few have any concep- 
tion of the amounts that are paid in this manner by the chief 
railway companies, and it may be interesting to give one or two 
instances. In rates and taxes, the London and North-Western 
Railway paid in the last half of last year no less a sum than 
£167,493, or close upon £1000 daily. The North-Eastern Rail- 
way paid for rates and taxes for its last half-year, £100,633 ; 
and the Great Northern Railway paid £54,482. In the latter 
case close upon 3 per cent. of the gross receipts of the company 
were paid for rates and taxes; and in the case of the London 
and North-Western Railway it is rather above that proportion. 
Another fact in relation to these enormous sums is that the 
total increases from year to year. In a few years the sum paid 
by the companies in this way has been doubled, and the increase 
is still continuous. It is one of the most unsatisfactory items 
of railway expenditure ; it is one as to which there is the most 
continuous complaint ; and it is one which few of the boards of 
directors seem inclined to prevent the growth of by practical 
steps. Now and then a railway company appears before an 
assessment committee, by some of its officials, and urges objec- 
tions to the amount it is to be rated on ; but it is obvious that 
this can have only a partial and limited effect. At two or three 
of the recent railway meetings attention has been drawn to the 
increase of railway rates, and the idea has been thrown out that 
it is the duty of the shareholders locally to check that growth. 
There may be something done in this manner, but it would be 
much more effectively done if the power of the railway companies 
was given to it. For instance, when application is made for addi- 
tional loans to boroughs and allied institutions therailways should 
oppose these, and insist on the expenditure of the day being met 
out of the rates of the day, instead of an ever-increasing local 
debt being allowed to accumulate, which swells the sums paid for 
interest despite all efforts, and necessarily causes an increase of 
the rates,and consequently of the amounts paid by the great 
contributors. It is by the bringing of the vast power of the 
railway companies to bear on the smaller town and rural 
authorities that the railways can not only speedily lessen the 
sums they pay for rates and taxes, but they can alro benefit the 
smaller payers, who are now burdened with that continual 
growth of the local taxation. The subject is one which the 
companies will have to take up and seriously consider soon, and 
the earlier that they devote themselves to the task the better 
will it be for them. The national debt is being reduced, but 
there is growing, and that with rapidity, a local indebtedness 
which has slight supervision, and which is becoming a costly 
and an ever-increasing burden to the great carrying companies, 
which derive very slight benefits indeed from the expenditure. 


STEAM USERS AND THE PROPOSED COAL RING, 


SreaM users have not much to fear from the proposed coal 
syndicate. The idea, so far as the figures have as yet been 
published, is decidedly imposing, but its successful work- 
ing out may be regarded as very improbable. In the first 
place, it is doubtful whether the £100,000,000 suggested would 
buy up all the lessees’ interests which it is proposed to acquire. 
In the next place it may be noted that in a combination of this 
sort everything depends upon a complete union, and if some of 
the fields stand out, that is quite sufficient to seriously damage 
the scheme. The project so far has not been taken up at all 
unanimously by the coalowners in the various districts which 
are affected by the pro} scheme, and these comprise Scotland, 
Durham, Northumberland, Wales, Derbyshire, Yorkshire, Lanca- 
shire, and Cheshire. In one or two districts it is regarded as 
utterly impracticable, and South Wales at present declines to join, 
Yorkshire gives only a qualified support, and at the recent 
meeting in London it was noticed that the principal coalowners 
of South Lancashire and Cheshire were conspicuous only by 
their absence. An inducement is offered in the way of a hope 
held out that after providing the necessary reserve for further 
sinking and deeper workings, interest of the debentures, and a 
dividend of 10 per cent. on the shares, then the balance shall 
be applied to the benefit of the consumer by the reduction of 
the selling price. It would probably bea long time before these 
conditions of a promised reduction came about. It is not so 











hard a matter to “corner” commodities of which the possible 
production is known, but to “ corner” coal of which the possible 
production is—notwithstanding sundry startling estimates as 
to a probable early scarcity of fuel—as yet quite an unknown 
quantity, is a task beyond the power of the proposed association 
or of any other body, If prices are not to rise, then it were 
useless for colliery owners to combine. Once let prices rise toa 
point profitable to the members of the syndicate, and immedi. 
ately their foreign if not their home markets will be taken 
from them by other countries. We regard the proposed coal 
syndicate as Utopian. If formed, it will collapse like the copper 
ring. Steam users have nought to fear from it. 


THE NEW DEVELOPMENT IN THE COAL TRADE, 


YORKSHIRE miners have committed themselves to the move- 
ment for another advance in wages. This was not done without 
much deliberation. The Council of the Yorkshire Miners’ 
Association sat for over eight hours, listening to the reading of 
reports and hearing the views of the men at the various branches 
with regard to the proposed “ hoisting up" of prices. A strong 
deputation was appointed to attend the Miners’ Conference, 
which opened its sittings at Birmingham on Tuesday, and were 
instructed to support a proposition to be there submitted for a 
10 per cent. advance. It is expected that the new demand will 
be obtained more easily than the old one. If the miners 
are not too precipitate in their action, the request will come at 
a much more seasonable period than the last. The great bulk of 
the coal raised in Yorkshire is consumed by the railway and gas 
companies, with whom contracts are made for twelve months, 
These will expire at the end of June, and the new contracts will 
have to be made in view of the increased cost of coal-getting. 
There is little doubt that the large consumers have long had con- 
trol of the coal trade. They have practically made their own 
terms with the coalowners, and the colliers have been compelled 
to work at wages in accordance with the low value of the com- 
modity they were engaged upon. Even railway and gas mana- 
gers could scarcely expect this to continue, and there seems 
every reason to anticipate that the swing of the pendulum is 
now in the other direction. Rails and gas have had a long 
innings. It is at length the turn of the coalowner and the coal- 
getter, and the Birmingham Conference is more likely to secure 
better values for fuel—which means profit to colliery investors 
and fair wages for colliers—than any striving after huge coal 
syndicates, which are too gigantic to grapple with. 








LITERATURE. 


Practical Geometry for Science and Art Students, By Joun 
CaRROLL, Art Master, Hammersmith Training College. Tenth 
edition. London: Burns and Oates. 

Tus is by much the best book we have seen on the 
subject, in design, in completeness, and in arrangement. 
It is satisfactory to find that it seems to be fully appre- 
ciated, having passed into its tenth edition in eight years 
from its first publication. It is stated on the title-page 
to have been approved by the Science and Art Depart- 
ment, and adopted by the London School Board. The 
author’s experience as a teacher has no doubt been turned 
to good account in its fulness of matter, there being fully 
600 problems and exercises, and in its arrangement. The 
design of the book, however, has a special character, 
somewhat new to us in practical treatises, and worthy of 
very special notice, which is that there is no desire to slur 
over the theoretic basis of the subject. We are accus- 
tomed in books of the kind to find principles introduced 
as seldom as may be, and, where unavoidable, put as 
inconspicuously as ible, often in a foot-note, so as to 
lead the student to regard them as beyond his province. In 
this treatise, on the contrary, theoretic principles form the 
basis of the work. The subject is divided into lessons, each 
of which is headed by some important geometrical truth, 
which the problems of the lesson illustrate and enforce. 
Problems are thus not isolated efforts of memory, but 
bound together as deductions from principles; the latter are 
assigned their due importance, and there is consequently 
an inducement to the good student to follow them up to 
their source. The arrangement by which the lessons 
occupy the left-hand page of the book, with the necessary 
diagrams on the right, is extremely convenient and, so far 
as we know, original. The book is, however, doubtless 
very well known. Its language is clear, terse, and accu- 
rate. A note in the preface to this edition states that 
lessons have been added on areas, orthographic projection, 
and “graphic” arithmetic. The last somewhat novel title 
signifies the representation of numbers by lines, and their 
multiplication, division, involution, and evolution by con- 
struction. 





The Coming Oil Age. By CuaRLes Marvix. R, Anderson and 


Co., London. 1889, 

Tuis remarkable little pamphlet of thirty-two pages 
contains some very interesting information with reference 
to the petroleum industry, the most valuable of which is 
the section devoted to tank steamers, in which Swan’s 
“conical bottom” tank steamers are described and illus- 
trated. These consist of a series of tanks divided by a 
longitudinal bulkhead, resting on a conical-shaped water- 
ballast bottom. This causes the oil tank to slope into a 
trough, from which the oil can be completely drained with 
the greatest ease. If the tank should leak, it could only 
leak through the skin of the ship into the sea, or into the 
conical-shaped water ballast way running along the ship’s 
bottom, a water compartment along which a man could 
walk upright from end toend. Should any leakage take 

lace into this conical compartment, all that need be done 
is to fill it with water ; the oil then floats to the top of 
the water, and travels up with it trunkways, running 
from the conical compartment to the deck, whence it 
flows overboard. In this manner every drop of leakage 
is effectually secured and expelled, and all accumulations 
of oil gas prevented, so that no explosion can occur. 

Mr. Marvin predicts that oil will supersede gas as an 
illuminant, but does not refer to the importance of petro- 
leum as a fuel, nor to the great advantages derived from 
its use in the manufacture of steel and iron. Although 
he refers to several new oil regions, especially those in 
Canada, Burmah, and Galicia, he does not say a word 
about the vast oil fields of Venezuela, which lie along its 
northern coast and round Lake Maracaibo, and are situ- 
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ated at an altitude of 1800ft. above the level of the sea. 
Mr. Marvin is full of patriotic feeling, and is strongly in 
favour of encouraging Burmese and Canadian oil indus- 
tries, and reproaches the English nation with supineness 
in this question. We cannot help thinking that Mr. 
Marvin has here allowed his enthusiasm to lead him into 
some slight exaggeration. 


Practical Electrical Measurement. By J. Swinsurng. London: 
H. Alabaster, Gatehouse, and Co. New York: D. van 
Nostrand. 1888. 


Tus book treats of the apparatus and methods which are 
used in practice, or should be used, for electrical measure- 
ments, now that there is something to measure, as distin- 
guished from that microelectric metrology which chiefly 
consisted in a out whether there was anything to 
measure or not. he apparatus necessarily differ more 
than the methods, and we are glad to find that Mr. Swin- 
burne, having essayed to describe “ practical electrical 
measurement,” has set a higher value on the fulfilment of 
his promise and of the reader’s expectation than upon his 
ability to make a mathematical display. He has evidently 
found that as the algebraical evolutions are within the 
capacity of most youths as they leave school, the practical 
world is not in the least interested in Mr. Swinburne’s 
capacity in this respect, while it does want to know some- 
thing about practical electrical measurement. He there- 
fore departs from the more usual course of the pedant, 
and sticks to his subject. The reader is supposed to have 
gone through the usual elementary teaching in electricity 
in general, and to have arrived at that stage where the 
measurement of dynamo electricity is the work before 
him. Mr. Swinburne’s useful book may be described as 
an explanation of all the electrical meters, and how to use 
and calibrate them. 


Storia tecnica e aneddotica della Naviyazione a vapore. Narrata 
da 8. Ratnert. Epoca prima. Roma: Stabelimento Bon- 
tempelli. 1888, 

An interesting little history of steam navigation from the 

earliest times of Blasco de Garay, 1543, Papin, Jonathan 

Hulls, Jouffroy, Symington, and Fulton, down to the 

latest development of the present time; and .considering 

the great and growing maritime power of Italy, an appro- 
riate stimulus to greater enterprise on the part of the 
talians. 

In Chapter VI. the author is careful to give the true 
account of Lardner’s report on the possibility of crossing 
the Atlantic under steam, a report now universally mis- 
quoted. All that Lardner said was that till thesteam engine 
was improved, it was impossible for a vessel of a certain size 
to carry coal for a voyage of 3000 miles, and pay a profit, as 
the result of a calculation anyone could make. Quite 
recently we have seen disputed the possibility of steaming 
all the way to Australia, a feat only rendered feasible by 
the compound engine, the Suez Canal, and steamers of 
unprecedented size. 


Index of Publications on the Methods of Communication in the 
Field, and on Torpedo Warfare. By R. Von Fiscuer- 
TREUENFELD. London: H. Alabaster, Gatehouse, and Co, 1888, 


Tuts gives the title of bovuks, pamphlets, journals, and 
newspapers which bear in any way or have articles upon 
the subjects mentioned. These subjects are divided into 
twenty-nine divisions, and indexes to subject-matter are 
supplied, and the names of books, papers, and authors. 
Assuming the compilation and its indexes to be complete, 
no comment upon it is necessary, for no one interested in 
any of the subjects, and especially in the very wide appli- 
cation which they give to electricity, will remain without 
such an index to everything he may wish to consult. 








JOSEPH WOOLLEY. 


WE have to record the death, at a ripe age, of a man whose 
name is known and honoured wherever the science uf naval 
architecture is studied. Joseph Woolley, M.A., LL.D., F.R.A.S., 
formerly principal of the School of Mathematics and Naval Con- 
struction at Portsmouth, and subsequently, for many years, the 
Admiralty Director of Education, died at Sevenoaks on Sunday, 
after a few days’ illness. Trained at Cambridge, where he was 
a Fellow of St. John’s College, he was selected in 1848 as the head 
of the Technical Schoo] founded in that year by the Admiralty. 
He continued to hold that office until the school was discon- 
tinued in 1853. When a School of Naval Architecture was 
again founded, on other lines, at South Kensington in 1864, Dr. 
Woolley was appointed Inspector-General by the Committee of 
Council on Education, and he continued to superintend the 
school until his retirement from active life. In 1850 he pub- 
lished a “Treatise on Descriptive Geometry,” which is widely 
known as a text-book. In 1860, when the Institution of Naval 
Architects was founded, very largely by his own personal 
influence, Dr. Woolley opened its proceedings by an address on 
“The Present State of the Mathematical Theory of Naval 
Architecture.” He enriched the transactions of the Institution 
with frequent contributions on all current questions presenting 
any peculiar difficulty. He was a member of the Committee on 
Designs in 1871, and of other important naval committees. He 
was for many years in holy orders, but he relinquished them 
later in life. He wasa man who was much loved by all who 
were privileged to work with him. 








Roya Pier, SourHAMPTON, COMPETITION.—The premium of 
100 guineas was awarded to Mr. William Fairley, Assoc. M. Inst. 
C.E., Edinburgh, motto ‘‘ Waverley.” The Harbour Board was 
assisted in its selection by Sir Douglas Fox, M.I.C.E., who re- 
ported that the design dealt with the subject ‘“‘in the most prac- 
tical and comprehensive manner, especially as regards the general 
arrangement of the pier.” The estimated cost, exclusive of 
pavilion, band stand, &., is about £15,000. The Board also 
awarded 25 guineas to design marked ‘‘ Bargate,” Messrs, 
Dawbry and Johnston, London; and 10 guineas to design 
Polygon,” by E, C. Poole, Southampton, 





DONKIN’S CO-EFFICIENT. 





On more than one occasion mention has been recently 
made in our pages of “ Donkin’s Co-eflicient.” Many of 
our readers are no doubt well acquainted with this co- 
efficient, but a still larger number know nothing about it, 
and we propose here to explain what the term implies, 
and to point to an important bearing which it has on the 
question of cylinder condensation. 

Every steam engine when at work receives a certain 
number of thermal units per minute. It rejects a certain 
number of thermal units per minute. The number 
rejected is always less than the number received. The 
difference is accounted for by (1) heat wasted in radiation 
from the external surface of the cylinder and its appur- 
tenances; (2) heat wasted by conduction taking place 
through the bed-plate, &c.; and (3) heat converted 
into mechanical work. The first two quantities are 
variable, and cannot be determined with much accu- 
racy. The third quantity admits of being expressed 
with great minuteness. It equals per minute in all 
cases H x 42°7, where H is the actual horse-power 
exerted = the steam, which is always in excess of the 
indicated horse-power. Let us assume that a steam engine 
receives per hour 20 1b. of steam fiom a boiler at a pres- 
sure of 1001b. absolute on the square inch. The total 
units above 32deg. will be 1181 x 20=23,620. Let us 
further suppose that the steam exerts one horse-power; 
that will represent H x 42°7 x60=2562. Deducting this 
from 23,620, we have left 21,058. A further deduction 
must be made for radiation and conduction, say, 200 units. 
The result is that the exhaust steam can carry away with 
it only 20,858 units, A moment’s reflection will show that 
the loss of units due to conversion into work must be 
aconstant; but the number of units received will vary 
with the qualities of the engine and the conditions under 
which it is worked ; and the ratio which the utilised heat 
bears to the received heat is Donkin’s co-efficient. We 
believe that Mr. Farey was the first to estimate steam- 
engine efficiency in this way, but Mr. Donkin was 
the first to reduce the idea to a practical form. The 
method cannot be applied to a non-condensing engine. 
It is only necessary to take the precise quantity of 
condensing water employed, and to note its tempera- 
ture before and after entering the condenser, in order 
to determine the number of thermal units rejected by the 
engine. The number of thermal units it receives is ob- 
tained by ascertaining the weight of feed-water pumped 
into the boiler per hour or per minute, and noting the 

ressure at which it leaves the boiler in the form of steam. 

r. Farey described the whole system in a letter to a 
contemporary published in July, 1868. This seems to be 
the first publication he made. In that letter he refers to 
earlier experiments. Messrs. Donkin made an experiment 
with an 8-horse power engine in February, 1859, but 
ming Oe the rise in temperature of the condensing water 
was taken, its quantity was not. In 1866, however, the 
firm fitted a compound Woolf beam engine of 30-horse 
power nominal, driving their workshops, with elaborate 
experimental apparatus; the hot well of the jet con- 
denser being fitted with a proper tumbling bay. The 
co-efficient of discharge was not only estimated on 
the most approved principles, but determined by direct 
measurement ; and with this engine many experiments 
have been carried out from time to time. Indeed, the 
engine is still regularly made the subject of important 
experiments by Mr. Bryan Donkin, jun. M. Hirn, it 
should be noted, has worked in the same field, and has 
measured the weight and temperature of condensing 
water in all his early experiments. The method gives 
absolutely accurate results as far as they go, but it leaves 
certain questions unsolved. It is clear that the mae f 
rejected being always Jargely in excess of that utilised, 
it is not easy to estimate the quantity wasted by conduc- 
tion and radiation; and it also leaves in doubt the qua- 
lity of the steam—that is to say, its comparative dryness 
or absence of priming water. But even with these draw- 
backs the system is the best that has yet been devised. 
It is necessary, however, to use it intelligently. The 
measurement of the condensing water is a very simple 
matter, once the co-efficient of the notch in the tumbling 
bay has been determined with precision; but it will not 
do to cut a notch in an inch board and stick it across a 
wooden trough taking the condensing wate: to the cooling 

nd, as we Sone actually seen done. Nothing but mis- 
eading results can be obtained in this way. It is much 
to be desired that in the case of certain large engines of 
excellent type, tumbling bays should be fitted and a record 
kept of the quantity and temperature of the condensing 
water, the feed being measured by a good meter, and 
the results entered as data for reference and comparison. 

In a recent impression, when dealing with the question 
of condensation in steam cylinders, we suggested as a 
good subject for discussion, whether steam was liquefied 
in the performance of work or not during the admission 
part of the stroke. The generally accepted view is, of 
course, that no such liquefaction can take place; and it is 
also held by some physicists and engineers that—Rankine 
and Cotterill to the contrary notwithstanding—no lique- 
faction due to the performance of work can take place 
during the expansion part of the stroke. The latter 
opinion has the following basis:—If a quantity of water, 
amounting to not less than 30 per cent. of the whole 
mixture of steam and water, is present in a cylinder in 
which steam is expanding, no further liquefaction can 
take place as a result of expansion. But in most, if not 
all, engines there is something like 30 per cent. of water 
present at the moment the steam valve closes, the water 
being provided by the condensation caused by the cold 
metal of the cylinder; consequently no liquefaction due to 
performance of work can take place. Now it appears to us 
that Donkin’s co-efficient is a direct proof that liquefaction 
must take place,no matter howit is masked by the presence 
of water. Let us assume for the sake of argument that no 
loss takes place by radiation or conduction; that is to say, 
no external loss. We are quite safe in making this 
assumption, because, in the first place, the loss is small in 





practice; and in the second, it can be allowed for subse- 
quently in a sufficiently obvious way. Let us further 
suppose that the boiler supplies dry saturated steam, all 
the priming water being ext by a good separator. 
The initial condensation may under these circumstances 
amount to as much as 40 or 45 per cent., so that there is 
an abundant supply of water in the cylinder to satisfy 
the conditions laid down by those who do not be- 
lieve in cylinder liquefaction due to the perform- 
ance of work. Now let us suppose that there is no 
liquefaction due to the performance of work; then 
the engine can deliver nothing but steam to the 
condenser. The whole of the water condensed in the 
cylinder must be re-evaporated either during the steam 
stroke or the exhaust stroke or both. There is no possible 
escape from this conclusion, because the amount of 
re-evaporation is the precise measure of the amount of 
initial condensation. If no re-evaporation took place 
inside the cylinder, no condensation could take place in the 
cylinder after the first few strokes had warmed the metal 
up. But in thecase sup’ the whole heat received by the 
engine must reappear in the condenser. Let us take the 
engine we have already cited. Our 201b. of steam would 
carry into the engine, 23,620 units ; not one unit less will 
suffice to maintain that 20 1b. as steam of 100 |b. pressure. 
But this steam reduced to 3 lb. per square inch absolute 
pressure, viz., that in the condenser, would be maintained as 
steam by 22,500 units. But we have seen that the work 
done by it represents 2562 units ; the fall in pressure could 
only supply 1120 of these—even assuming that they could 
be made available for the purpose of work—which they 
could not be unless the steam was expanded down to 3 lb. 
absolute, which it could not be, leaving a balance of 
1442 units to be supplied in some way. It is evident that 
the only source of supply is the steam, and the heat could 
not be got out of it for the purpose without causing lique- 
faction, for the simple reason that thesteam has got no heat 
to spare. Putting our argument in other words, the engine 
receives steam from the boiler, and in all cases it discharges 
a mixture of steam and water to the condenser ; the quan- 
tity of water being the precise equivalent of the heat 
converted into work. In no other conceivable way is it 
possible for the condenser to receive less heat than the 
engine received, because we cannot have cool steam, as we 
might have cool air. For each pressure there is a fixed 
temperature. The water sent into the condenser is the 
result of the performance of work, and of nothing else, 
the loss by radiation being neglected. 

Let us suppose, now, that an engine works with steam 
following the piston through the whole length of the stroke, 
the diagram being a rectangle—a condition very nearly 
fulfilled by steam fire engines. In that case, according to 
the received theory, there would be no Donkin’s co- 
efficient; in other words, the engine would reject to the 
condenser all the heat it received, and all the work would 
be done in the boiler. We do not believe that the experi- 
ment has ever been tried. It would be extremely 
interesting to ascertain what the result would be, and 
that result might be made to settle for good the whole 
question at issue, namely: Can any liquefaction, due to 
the performance of work, take place in a cylinder during 
the time the steam port is open ? 

Mr. Donkin has for some time past been carrying out a 
series of experiments with the engine to which we have 
already referred, and is obtaining very interesting results, 
For example, he shows that hot water may be lowered in 
temperature many degrees by steam. We have already 
referred to the experience obtained with glass cylin- 
ders fitted to the engine cylinder. To make the con- 
ditions more like those obtained in practice, he has 
recently fitted these cylinders with internal copper 
tubes. The metal tube is surrounded by a glass 
cylinder, and the annular space between the two is 
put in communication with the cylinder of the engine. 
The central tube can be filled with water, or heated by a 
gas jet. On the surface of the metal the effects of conden- 
sation and re-evaporation can be seen and watched under 
different conditions, and at different temperatures. 
During the working of the engine on the surfaces of the 
little cylinder the condensation of the vapour during 
admission is seen at certain temperatures, but during ex- 
pansion and exhaust there is immediate re-evaporation— 
when the walls are hot enough—and this repeats itself at 
each stroke of the engine. The diameter of the drops 
from condensation varies with the temperature given to 
the metal of the cylinder from ;*;in. to the finest mist or 
fog. To be able to see through the glass cylinder it is 
necessary to keep it very warm to avoid condensation on 
its inner surface which would otherwise take place. This 
is done by a gas jet and a reflector. To cool or heat the 
metal cylinder, water is allowed to run through the inside 
of it. To heat ita very small gas flame is placed below. 
The temperature of the cylinder is given by a thermometer 
placed in a little mercurial cup, and as near as practicable 
to the surface exposed. To keep the small cylinder at 
different temperatures during different experiments, it 
requires to be heated or cooled, and it is important to 
measure the quantity of heat needed to effect this. 
Water, either hot or cold, is made to run through the 
copper tube, and by taking its temperature before 
and after, the weight of water and duration of the 
experiment, the number of thermal units can be deter- 
mined, and thus the number of thermal units per square 
foot per minute put into or taken from the water ascer- 
tained; or, in other words, the gain or loss of thermal 
units put into or taken from the little cylinder 
walls by the combined action of the steam and exhaust 
stroke. It is to be hoped that these two latter and quite 
distinct heat actions will soon be divided and measured 
separately. In this way the cylinder walls can be kept 
hotter or cooler than the exhaust temperature. The 
cooling action of the exhaust stroke seems very active 
with hot walls. If the walls are cooler than the exhaust, 
there can hardly be any additional loss when they are 
open to exhaust. When the walls are made hotter 
than the initial temperature of the steam in the cylinder, 
there is no visible condensation, As the walls are cooled 
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the size of the particles of mist or dew on the cooled 
surface increases visibly; when still cooler small drops 
appear, and if still further cooled—that is to say, lower 
than the exhaust temperature—big drops are formed, and 
there is a very large amount of condensation on the sur- 
face of the walls, making them run with water. The 
fullowing effects have been observed on fixing the appa- 
ratus to the top of the low-pressure cylinder of a slow- 
running beam engine, compound condensing. A low- 
pressure diagram was taken at the same time. 
pressure, 791b. absolute; vacuum, 2 1b. absolute :— 


Tube tempe- 


ratare (F). _ Remarks. 

110° Large quantities of water visible, both on glass 
and on surface of metal; drops from in. 
diameter, and less. These drops all over the 
metal do not seem to evaporate, but get | 
larger and larger, and run down the vertical 
side of the cylinder, which seems too cold to 
cause their evaporation. 

130° Drops much less, about j,in., and slowly dis- 
appearing during exhaust. 

140° Drops about j,in., and less, Rapidly disappear- 
ing during exhaust. 

15° Drops about 7;in., and less. Rapidly disappear- 

F ing during exhaust. 

160° Drops much smaller. Rapidly disappearing 
during exhaust. 

170° Hardly any drops visible; say mist or fog. 

175° Very fine mist, and less of it, and immediate 
disappearance. 

180°-185°... No deposit or mist visible to the eye. 


So that, given any cylinder temperature in actual prac- 
tice, the condensation and re-evaporative effects can be 
reproduced accordingly. 








EXPRESS ENGINE FOR THE ITALIAN MEDI- 
TERRANEAN RAILWAY. 


THE so-called express locomotive, of which end view and trans- 
verse section are given above, and longitudinal sections, vertical 
and horizontal, on page 373, though generally of the same type 
as the passenger engine illustrated in a previous issue,’ differs 
from it in being generally rather lighter and with the grate and 
heating surfaces slightly larger, so as to give a normal speed of 
44 miles instead of 38 miles per hour. Though the diameter of 
the cylinder is the same, viz., 43 cm. =17in., the length of stroke 
is slightly increased, thus increasing the diameter of the driving- 
wheels, four-coupled; and the centres of their axles are thrown 
a little further apart owing to the substitution of a pair of 
leading wheels for the bogie in the passenger engine. In the 
end view the unusual method will be noticed for opening and 
shutting the fire door by a handle on the hinge pin. 

We say above “ so-called express ” advisedly, because hitherto 
high speeds have not been demanded in the Peninsula. In one 
of the Italian comic papers, however, which gave several sugges- 
tions for improvement to all and sundry in the present year of 
grace, there was a caricature of locomotives on the Mediter- 





1 See Tue Encineer of February Ist. 





Initial | 



































= 
° 
° 

= 




































































© 
1050------- 
1270 ------- 
1 179 Tubes 
° 
fe) . 
° 
Soman ° 
5 eo” WY 
° - 
° ° oOo Oo 




















ranean and Adriatic lines, as two snails running a race. | 
Whether the skit were the reflection or the initiation of public | 
opinion in the matter, certain it is that drawings are now being 
got out for a new type of express engine which shall be one in 

| fact as well as in name. 








THE ELECTRIC BLOW-PIPE. 
By SaMvuEL SHELDON, Ph. D. 

THE following is from an article in the Scientific American :— 
| The application of dynamo-electric currents for the welding of 
| large pieces of metal, in the mechanic arts, has been practically 
| demonstrated as asuccess. But its employment is, of necessity, 
| limited to large workshops, where the amount of work of this 

character would warrant the purchase of a dynamo. 
The peculiar behaviour of the electric arc, when placed ina 





| 


| 





strong magnetic field, affords at once a simple and efficient 
means of welding. A dynamic attraction or repulsion occurs 
between the rectilinear current of the arc and the ampérean 
currents of the field, and this results in the drawing or driving 
out of the arc into a point, which is very similar to the point of 
| flame projected from a blowpipe. The form may be seen from 
| the following sketch:—The heat at the point of the arc is 
| intense, and suffices to melt any of the metals. A piece of 
| No. 14 copper wire held at: the apex melts instantly. This ex- 
| treme heat in such a convenient form can be the means of 
| bringing electro welding within the reach of all shops where arc 
are employed for illumination. By a mere nominal 





| or, if found necessary, may be shunted from the same. 


electro-magnet wound with coarse wire is only necessary, This 
is placed with one end towards the arc, and may be fixed in one 
position—to be determined by experiment, and depending upon 
the direction of the desired point of the arc—or made movable 
in a horizontal plane on a level with the are, The two terminals 
of the magnet coil are inserted anywhere in the main x" 

e 
connections, once made, can remain undisturbed, and without 


| influencing the main line, the lamp performs its two functions. 





ps 
alteration the lamp may be made to perform the double function 
| of illumination and welding. To attain this end, a straight 


In the employment of the arc for electro welding, the operator 
must, of course, wear coloured glasses for the protection of the 
eyes. Care must be used in the selection of these, for some of 
the colouring matter used—especially in blue and red glasses— 
absorbs the light given out at the apex of the arc, and this 
would be detrimental to fine work. 








Krxa’s CoLLeGE ENGINEERING SocreTy.—At a general meeting 
of this Society on March 12th, Mr. C. E. Jones read a paper 
on “‘ Refrigerating Machinery.” The author confined his attent 
to machines based (1) on the compression system and (2) on the 
cold-air system. In the compression system vapour is drawn off 
from a volatile liquid into a pump and compressed, the heated 
compressed vapour is cooled in coolers or condensers and thereby 
liquefied ; it is then ready to be re-evaporated. One of the Siebe 
Gorman and Co’s. ether machines, which works with a vacuum of 
121b., was then described. Of ammonia machines, an installation 
in Leadenhall Market on the De la Meg we system, and a 25-ton 
ice-making plant were described. The latter machine was made 
by the Pulsometer oe Company under the Puplett 
patents, The leakage o' ia from the compressor — is 
entirely ted by a circular chamber in the stuffing-box filled 

In the De la Vergne system the same result is obtained 











with oil. 
by pumping oil into the compressor pump below the ammonia. The 
and B of cold air machines is, that when air is compressed, 
ess after compression, and allowed to do work as it expands, 
cold is produced, of Lightfoot’s 
universal refri pable of p ,000 cubic feet of 
“hour—worked by a compound condensing steam 





The author a in detail one 


cold air per 

engine, seth pho! phs and a model of a cold-air ma- 
chine, kindly lent for the occasion, were shown.—Ata general 
meeting on March 19th, Mr. Barratt read a paper on ‘Gas 


Engines.” The paper commenced with a brief review of the 
progress of the gas engine since Robert Street’s invention in 1794, 
and several inventions were named which introduced features still 
retained in modern gas engines. Gas engines were then divided 
into three classes by the author, viz.:—(1) Single-cycle engines ; 
2 permet engines ; @) three-cycle engines, The Stockport and 

bson engines were then briefly described, illustrating the first-class, 
Atkinson’s cycle and differential engines, and also the Clerk engine, 
were then described, and the great advantages arising from the 
differences in the length of strokes of the cycle engines, and also 
from the quick e ion of the gases due to there being four 
strokes per revolution, were pointed out; and the action of the 
link motion by which this is obtained was — . The Otto 
engine was taken as an example of Class 2, and described in detail 
with the various forms of governors, e Beck and Griffin 
engines were then described as illustrating Class 3, and the advan- 
tages of using a scavenger charge of air to cleanse the cylinder of 
the products of the former explosion was pointed out. e author 
then concluded with some remarks on compression and on the 
economy of the ines, Efficiency tables were given of all 
the engines desc: . e great economy arising from the use of 
Dowson gas was discussed after the reading of the paper. 
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STEAM LAUNCH ENGINES. 


MR. A. MUMFORD, COLCHESTER, ENGINEER. 





STEAM LAUNCH ENGINES. 





Tue illustration shows a very neat and light design of 
compound surface condensing machinery for steam launches, 
brought out by Mr. A. G. Mumford, Culver-street Ironworks, 
Colchester. The engine and boiler are self-contained on a 
wrought iron base plate, and a very simple and easily discon- 
nected coupling is fitted to the propeller shaft, which admits of 
the engine and boiler being lifted out of the boat quickly and 
with very little trouble without disturbing stern gear, con- 
denser, and other connections, and of the boat being slung in 
davits. Although lightness has been aimed at, as far as possible 
strength and durability have been carefully studied, and large 
wearing surfaces are given to allow of running at a high speed. 
The air and feed pumps are fixed to the base plate at the back 
of the engine, and worked direct from the piston-rod crossheads, 
avoiding levers and other complicated gear. The condenser is 
made of copper and fixed outside the boat,close into the keel, with 
avery simple screw connection to the air pump. The boiler is 
made of steel, of the vertical type, to economise space,and its pecu- 
liar construction admits of its being kept as low down in the 
boat as a horizontal boiler could be, which is a feature of very 
great importance. Water tubes made of brass. giving very large 
heating surface, are fixed in the fire-box, which enables steam to 
be generated very quickly ; and this arrangement has the double 
advantage of giving good steam space and at the same time 
allowing the boiler to be kept very low. A specially good 
feature in this boiler is that it can so easily and quickly be 
taken to pieces and thoroughly cleaned inside. By taking out 
the bolts round the bottom angle-iron ring, the whole of the 
outer shell can be removed without stripping the lagging or 
fittings, leaving the fire-box and tubes perfectly free for scaling 
and cleaning, and this admits also the interior of the shell being 
thoroughly cleaned. The boilers are tested to work at 120 Ib. 


ressure. 
These little engines are made in various sizes suitable for 
launches, from 20ft. to 36ft. long, the smallest size being 2}in. 
and 5in. cylinders by 4in. stroke. They are thoroughly well 
made and nicely finished, with every fitting and requirement, 
and are well worth the attention of steam launch machinery 
purchasers. 








Tue Edison-Swan Company is making an electric 
focus lamp for optical lanterns, &c. The filament is coiled up into 
the form of a small square grating, so that when fully incandescent 
it produces a square of intense luminosity, the light from which is 
wholly gath up hy a condenser in the focus of which the lamp 
is placed, and gives a perfectly uniform disc of light; which would 
not be the case if an ordinary incandescent lamp were used. 

ELECTRICAL PRoGREsS.—The following interesting table was pre- 
sented in the president’s address at the annual convention of the 
National Electric Light Association, at Chicago, Ill., in February : 

















Feb., 1888 
|Februaty|ang., 1888 | Feb., 1880. __ to 
P Feb., 1889. 
Central station and isolated! 
ED Gs b+. 2s ov. ok 4,000 5,351 5,747 _ 
New central stations and iso- 
ReteR eRe... oc vc os _ 1,351 716 2,067 
Per cent. increase of central 
stations andisolated plants — 82°3 | 18°5 50°1 
Arclamps .. .. .. ..| 175,000] 192,500 | 219,924 iz 
Increase of arclamps .. .. — 35,201 | 27,424 62,625 
Per cent. increase of arc | 
SOE pep. o> os, wel: ae 20°1 14°2 34°8 
a lamps .. ../1,750,000 | 2,142,440 2,504,490 _ 
Increase of incandescence | 
0 Es RR apenas gyigie 302,044 | 361,546 | 754,490 
Per cent. increase of incan- 
descence lamps... .. .. _— 82°3 16°7 49°0 
in capitalisation 
of electric light companies) — [$42,210,100 |€27,187,684 |¢69,397,744 
Electric street railways in Total. Total. 
operation .. .. .. «| — 84 Inc. 19 53 
Electric street railways | 
ieee 83 |Dec. 89 44 
Electric street railways in- 
corporated but not yetcon- | 
er _ 30 Inc. 3 42 
Electric cars in operation... — 223) |=, 155 878 
Electric cars under contract, | 
roads not yet finished ..| — 244 sy 185 829 
Milesof singletrack in opera- 
Sg ee. ete oer ce 188 3) 157°5 294°5 
Miles of single track under 
contract, not yet in opera- 
tion os oh os: oe €e -- 189°5 » 84°25 





LETTERS TO THE EDITOR. 
[We do not hold ourselves ee of our 


ARITHMETICAL SYSTEMS. 


Sir,—Your correspondent Mr. Bower cannot, 1 think, have 
bestowed that interest on my letter which he is kindly pretendi 
to have done, or he would hardly have misunders me to suc 
an extent. If he will look again at it, he will see that my sug- 

estion was to adopt a radix which is a power of 2, and not 2 itself. 
eee we have a radix of 8 or 16, and let Mr. Bower amuse 
himself again by translating his examples into scales with those 
radices, and he will not find such a great danger of wasting paper 
and misplacing casual figures. Thus his 13y; in the scale of 8 would 
be 15% or 15°34; nothing so very alarming. I need hardly say 
more of the first half of his letter. I am afraid boys and girls 
would not only have a severe multiplication table to learn in 
addition to their present one, but it would have strange, weird 
names in it, for new names must be invented for all numbers 
ted in the new scale by 10, 100, 1000, &c., i¢., for powers 
of = — as well as abbreviation for multiples of the lower ones, 
20, 30, &c. 

I can promise Mr. Bower his logarithmic rules in the new scale 
too. Iam not going to rob him of any old friends ; and in what 
I have called a radical system of weights and measures, in whatever 
scale, I can promise him all the arithmetic conveniences that he 
claims for the French metric system. I quite believe with him 
that a radical system of weights and measures is the best thing for 

ical use ; but that does not tell me what the best radix is, 

e wants to alter his tables to suit the present radix ; I merely 
suggest a possible advantage in altering the radix to suit some of 
the tables, for, unfortunately, we cannot suit them all. The diffi- 
culties which Mr. Bower is afraid of in the change do not exist, 
but I regret to have to admit that there are considerable difficulties, 
which, I think, have not presented themselves to his mind. 

Bombay, March 5th. SUGGESTION, 


Smr,—Your correspondent, Mr. G. W. Halliday, can no longer 
twit me with being a controversialist after his last letter. He 
evidently knows nothing about Americans or their method of doing 
business, or he would never write such on absurdity as, that 
making a hundredweight equal to 100lb. and the ton equal to 
2000 Ib., is ‘‘ a mere convenience for shopkeepers.” I pointed out 
in my letter, and he might have seen over and over again in your 
columns the way in which costs are got out in America, viz, on 
the basis of so many cents the pound, a thoroughly decimal system, 
and one which works admirably. The cost of an American loco- 
motive, as published by you some time ago, was an instructive 
example. If Mr. Halliday were to order a ton of coal in the States 
and expect to get 2240 lb., he would be most woefully disappointed. 
Does he call coal dealers shopkeepers, or iron merchants who do 
exactly the same? There is no need for us to have anything to do 
with the French units, our own are quite good enough ; it is the 
division of two of them, the foot and the pound, that is bad. 

Even if the metre were an exact division of a certain arc of the 
earth’s circumference, as it was fondly thought to be, of what 
more use would it be to the navigator, to the land surveyor, or to 
the engine builder? Our foot is just as , and even with that 
for land surveying we use the chain of 100 links so as to bring in 
the decimal system and reduce the nuisance occasioned by the 
divisions of the acre. Fancy an artisan worthy of the name wh 
if he had a foot rule divided into 100 parts, and if he were tol 
that the figures on his drawing represented so many of these parts, 
not being able to work to it. I was for a year with an engineeri 
firm in is where many Englishmen were employed, and they 
were one and all enthusiastic about the facilities afforded by the 
metrical system, and that, too, when they were quite new to it. 
As for artisans sticking to the duodecimal system through thick 
and thin, why, the system only consists of one dimension divided 
into twelve parts, viz., the foot; the inch is not; and how many 
artisans does your correspondent know who can calculate the 
cubical contents of a box by the duodecimal system when the 
dimensions are given in — inches, and sixteenths of an inch ? 

I fancy most of them would be stumped to find the cubical con- 
tents of a hollow sphere lft. 5}}in. internal diameter ; whereas if 
the diameter were given as being 1°474ft., he would know that all 
he had to do would be to multiply 1°474 by itself three times and 
then by “5236, the result being in cubic feet and decimals thereof, 
ne of feet and cubic inches as they now stand, and which 
would have to be divided by 1728 in the mind before he could 
appreciate what ped of a cubic foot ee! were equivalent to, 
pa may English and French drawings, which appears the easier 
and less liable to error, to write a di ion as 449, ing milli- 
metres, or as lft. 5}4in., with its attendant dots and dashes ? 

In spite of what your correspondent may say, Sir Joseph Whit- 
worth has left his mark, for look at our small-arms—are not their 

ive bores in thousandths of an inch? Cartridges ditto? 
Thickness of sheet metals ditto? Wire ditto? And very clever 
little machines are made to measure the two latter to the ten- 
thousandth of an inch if necessary, 








—— y 
215°%5 | Mr. Halliday is not at all consistent, for first of all he commenced 











by advising me to consider in what me: d 10 was better than 8 as a 
radix, just as though I had not done that before I wrote upon the 
Rootitwo system, and now he ridicules the radix 8, and bri 
forward the old-fashioned and exploded duodecimal system as some. 
thing new. He says that two-thirds would be represented by 8 on 
what he is pleased to call the English artisan’s Tasdecienal scale, 
while if the radix were 8 it would have to be represented by "5252 
&c, True. But how about ¢ths or °8 on the decimal scale, What 
would that be on the duodecimal plan !—why, a recurring decima 
9724. 

Then Mr. Halliday alludes to set squares, and says that if ¢ 
radix 8 were employed, the right angle would be divided = 
eight parts. Why? What has the radix of numeration to do with 
the division of the circle into 360 deg? Whatever the radix may 
be, we should never dream of altering such a convenient division as 
this, We do not multiply degrees together, and sines, cosines, &e., 
are in decimals and likely to remain so. 

But the degree itself might well be divided into 10,000 parts, or 
100 minutes, and the minute into 100 seconds, and then it would 
be an easy matter to find the relation between one angle and 
another; for it would be nothing but a decimal division sum, instead 
of having as now to bring everything into seconds by multiplying 
4 60 twice over, and adding the odd minutes and seconds, 
15° 72’ 63” would show at a glance what it meant, namely, 15°7263 


7 

e of your correspondents argues that because the French 
alter their nomenclature at the number 17, calling it dix-sept 
while 16 is seize, there is some evidence of the use of the radix 16, 
If the exception proves the rule his is a most unfortunate statement, 
for it is only in French, to my knowledge, that this is done. We 
change at 13, the Germans also, while in Spanish after leaving 10, 
dier, they go on, once, doce, trece, one ten, two ten, &c., up to 
quince, 15, when at 16 itself they begin dier-y-seis, dier-y-siete, 10 
and 6, 10 and 7, right up to twenty. But referring to Latin we 
find everything straightforward, decem, undecem, &c. 

With Segnell to Mr. Halliday’s statement that nature delights to 
divide things into threes and twos; all that I know is that she has 
given me ten fingers and ten toes, the former, I suppose, I used to 
count upon when a youngster, and now, in mature age, I find the 
number representing them quite satisfactory to use as my radix of 
numeration. And to use Mr. Halliday’s own argument, since the 
radix ten has existed since the time of the Romans, in spite of the 
foot and inches, shilling and pence, and the duodecimalists, it is 
ten a more fitted to still exist than the system whose radix is 
twelve. 

If any of — readers would like to see what the decimal system 
is capable of when carefully worked out, I recommend them to read 
a pamphlet entitled ‘‘ A Practical Decimal System for Great Britain 
and her Colonies,” by Mr. R. T. Rohde, Fellow of the Institute of 
Bankers. The salient points of the scheme are :—The retention of 
the pound sterling and half-sovereign, the use of a four-shilling 
piece, or dollar, to be divided into cents and mils. The unit of 
weight to be one pound avoirdupois of 7000 troy grains, such 
pound to be decimally divided into weights of 700, 70, and 7 grains 
each. The unit of measure to be one gallon of ten each pint 
to contain ey one ease avoirdupois of distilled water at a 
temperature of 60 deg. Fah. The coins he proposes to use are the 
half-dollar or florin, 40 to weigh one pound, the quarter-dollar, or 
25 cents or one shilling of 80 to the pound weight, the ten-cent piece 
of 200 to the pound, and the five-cent , or Goschen, as he rather 
amusingly calls it, of 400 to the pound. For bronze or aluminium 
alloy coins he proposes a two-cent piece, or penny, 50 to weigh one 
pound, a one-cent piece, or halfpenny, of 100 to the pound, or 70 
grains troy each, and two or three smaller ones of 5, 2, and 1 mils 
each i idered . The unit of length is, of course, the 
foot divided into 10in., and each inch into hundredths. I do not 
think your readers will think much of the duodecimal craze if they 
peruse this little book carefully. I send you one in case you may 
not have seen it yourself, AntHony 8. Bower. 

St. Neots, March 16th. 





Str,—I have no intention of arguing the Frenchman out of the 
units he has adopted and used in all his calculations ; as we have 
used the foot and pound in engineering matters, so if our basis 
were c' ed to anything entirely new it would mean the recalcu- 
lation of all the work that has been done by the men using the foot 
and pound as units, that is nearly the whole of the literature of 
mechanical engineering. In electrical engineering we do use the 
C. G. 8. units for calculations. What will they say to Mr. Halliday's 
proposed alterations? I should think the system to suit the artisan 
would be the one that is easiest amenable to calculation, though 
why he should be considered more than other people I fail to see ; 
he very seldom wants to use much more than ordinary arithmetic. 
Those who ought to be considered are those to whom the altera- 
tion would mean the upsetting of years of work. Probably, one 
reason why our present system has been adhered to so long is, that 
without inquiring whether the old way could not be modified to 
suit us without turning everything topsy-turvy, some folk wanted 
to rush the C. G. 8. system, whether it was adaptable or no. 

What would the practical engineer say if be were told that 
in future he would have to make all his calculations to some new 
base or system of units, and when he wanted to refer back to some 
old work, to have to translate it into the new system? I think 
there would be anything but blessings on the folk who bi ht 
about the change. There is too much of a rage to n pte foo | 
that is in use at present, and it seems that Mr. Halliday has joi: 
the ranks of those who each have a system of their own, and want 
to convert engineers to their way of thinking. Most theories of 
this sort look very well on paper, but when they come to be tried 
many difficulties crop up, and in the end we are in a worse muddle 
than we were before. 

With regard to the decimal system, does not Mr. Halliday him- 
self prefer to work with decimals when he gets the chance to using 
his 4ths, ths, &c.? He has put forward the duodecimal system, 
and given us a table with the relations of length, mass, and volume, 
but no examples to show its adaptability over the present system. 
What would be the value of our old friend ‘‘g” and the various 
other units engineers use ? RaDix, 

London, March 18th. 


Sir,—The question as to what number of cyphers should form 
the radix of our of numeration is one so evident in its 
importance that it would be difficult to imagine it not to have 

itself before this to arithmeticians, Its entire recon- 
struction would seem a wild scheme, and could not fail to cause 
much inconvenience both now and in the future; but this a nt 
difficulty might certainly be more than compensated for by the 
introduction of an arithmetic based on scientific principles and 
devoid of the cumbrousness of the decimal system. I trust, how- 
ever, that if ever the theory becomes practice, it may be in com- 
pany with an entirely new set of cyphers known by entirely new 
hames, as any patching or extension of our p t system could 
only end in vexation and lead to illimitable confusion. 

Arithmetic, in its simplest rules, at all events, is an art of much 
xg necessity to the great mass of the people, who may bave 

ad but little opportunity for studying it, than it may be to the 
rong — ae — mind . its ras ge a te to 

orm, as far as possible, any act of reckoning, simply by doubling 
oF halving as the case may be, I think it es strongly in favour 
of a new radix, of a number that should be divisible continually, 
by halving, to unity; but for such number to consist of a less 
number of —_ than 10 would appear to me open to grave objec- 
tion. By multiplying 10 by 10 we get the secondary radix of 100; 
by repeating the operation we get 1000, Had we only 8 ciphers 
our new Meena saa the —_ only what we aa , and 
our new “thousand” us increasing to an al exten 
the labour of those handling large numbers. 

The number 12, though not open to the charge of digital poverty 
would seem to me for reasons above given to be only a partial 














a er, 
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i ment. It is true that in addition to being able to halve and 
ioarter tale number, we may divide it by 3 ; at first sight an impor- 
fant consideration, but insufficient, I humbly est, to counter- 
balance the corresponding inconvenience of not g able to halve 
the number below 3 without a remainder. 

If our coinage may furnish evidence, I would mention the fact 
that the guinea—being 3x3x3 shillings has out of use, 
being as I sup; not found so useful as the sovereign, while the 
third part of the latter—6s, 8d.—did not keep a —_ and the 

t, the third of a shilling, is now not made, @ threepenny 
piece is issued because the fourth of a shilling, but there is no 3s. 
nor £3 piece, and France has no 3 centime nor 3 franc piece. 

Having said this much by way of preface, may I be allowed to 
advocate the claims to consideration of my pet number, 16 to wit. 
Firstly, it can be halved and quartered and again halved and 
quartered. The saving in — would be great, as shown by the 
following :—-16 x 16 = 256, the new hundred, 16 x 256 = 4096, or 
the thousand, 16 x 4096 = 65,536 x 16 = 1,048,576x16 would be 
16,769,216, or the sexadecimal million. Applied to avoirdupois, 
weight, 16 scruples would be as now, one ounce, and 16 ounces one 
pound, 16 pounds could be one stone, 16 stone one hundredweight, 
and 16 hundredweight one ton, or about double the weight of the 
present ton. The present yard might be retained half a yard, con- 
stituting the new foot, which would be divided into 16 inches of 16 
divisions each. 

The difficulty of learning the names and value of a new set of 
cyphers would be much lessened if their names were alphabetical: 
as Bal, Cep, Dit, Fol, Gan, Het, Juf, Kos, &. 

London, N., March 22nd. 





Henry FOWLER. 


Sir,—If we are to adopt the duodecimal system as the most com- 
plete and best for teaching purposes, it is time we put it practi- 
cally to work, as a system of numeration applicable to all reckonings 
and knowledge, not simply for the shop service of pence and inches. 
Beyond the foot and the shilling, what other duodecimal integer 
have we in general reckoning? The very term sounds like 
saying the whole and a bit over. In fact, there is no such thing as 
actual duodecimal numeration applicable to general purpose figure 
work, 

The divisions of the degrees, of miles, yards, or their fractions 
are not duodecimals. Weight, capacity—except the 12in. to the 
foot—are not duodecimals in reckoning e twelve months of the 
year is a list of names more than integral reckoning. In fact, the 
duodecimal system, if it ever is to be, ought have been more self- 
pronounced than it is. In the higher branches of calculation of 
mathematical problems now worked by a decimal numeration for 
the want of a better, we do not find duodecimal numeration adopted 
by any one for simplicity. The nautical fathom, which, perhaps, 
some day may be called a half duodecimal, serves the purpose only 
of naming a certain measure of length. 

In calculating the drainage of the loughs and submerged shallows 
of the Irish coast and sea for reclaiming land by shutting out the 
Gulf Stream at Cantyre by an isthmus there, the fathom or any 
duodecimal reckoning was of no use to me; had it been, it would 
have proved nothing. Our worthy purpose is to 

“§ science digging healthy children’s graves, 

‘And smiting Poe g joyous Liatents blind. . 

For the lives and eyesight of thousands are sacrificed yearly in 
English-speakirg countries by the want of a simple and compre- 
hensive system of arithmetic, and the genius of manhood is marred 
by a medley of numeration. Dominant as are business and trade, 
it is not to serve them, but little children, who are by law held to 
their desks and tasks, that I urge a natural arrangement of num- 
bers, their division and replication. Children talk of half, and of 
double, of quarter, and four times; not of the third or the sixth, 
&c., in their easy, off-hand mental efforts of reckoning. Nature, 
the whole world over, in its musical tones, makes its vibrations 
recurrent and developed in sound and pitch by eighths, not by 
tenths or twelfths. It is a child’s question, and we must put our- 
selves in the children’s places to settle it for their sakes. 

March 25th. J. CHARLES KING, 








FAN EFFICIENCY. 


Sir,—‘ A Miner” is grievously hard to please. He first wanted 
to know where the difference in energy went to, owing to the 
difference in velocity between a pound of air passing through the 
throat of an evasé chimney and the some weight of air passing 
through the mouth. He gave a numerical question and I answered 
it, and showed where it had gone to. Then he turns round and 
says that his original expression for the loss of energy, namely, 


Poa , isnot correct. It was perfectly correct, and the reason 


why I insisted on the fact that all the air had to pass through the 
chimney, in my last letter, was to show also that a unit of weight 
of air had to pass any cross-section of the chimney in exactly the 
same time. 

I will try and make'this clearer. The disc a represents one pound 
of air at the throat, the depth of the disc being cd. Now, at the 

mouth a disc 4, also 
f} weighing one pound— 
|} taking no notice just 
now of temperature, 
&c. — would only be 
pi| one-third as d 
|| because the area is 
A three times as great ; 
but the velocity at b is 
only one-third of the 
velocity at a, so the 
und of air passes } 
in exactly the same 
time as it takes to pass the cross-section a, but at one-third 
of the velocity. 

What difference in temperature would ‘‘A Miner” expect to 
find in the chimney of a fan with a difference of 6in. water pressure 
between the pressure just before entering the trunk and the pres- 
sure at the mouth? It is of no use to take the mine temperature, 
it is the pe ne of the air just before it goes through the 
chimney, and just after it has been churned by the fan and com- 
pressed to whatever the pressure may be, that has to be dealt 
with, so far as the reduction in temperature when passing through 
the trunk is concerned. 

Let us take the temperature of the air just before entering the 
trunk at 60 deg. Fah., or 5212 absolute = 7. Then; the total 
absolute pressure », is equal to 2116°41b. per square foot plus the 
6in. of water pressure, or 2116°4 + 31°22 = 2147°64, 2116°4 being 
the pressure of the atmosphere in pounds per square foot. The loss 
in temperature due to loss in pressure while performing work is 
found by the formula— 


Loss = 7, ~ 7, ( 22)” 

















= 5212 - 5212 ( 264) 


2147°64 
= 2°2 deg. Fah. 
and a very small amount of trunk friction would annihilate this, so 
there is no wonder that ‘‘ A Miner” says he can’t find it. 

Let ‘‘ A Miner,” however, put his hand a short distance awa 
from an orifice whence air is issuing with 44:1 lb. per square inc 
surplus pressure at its back, as in the —— I gave to illustrate 
the correctness of my statement, and he will soon feel whether it 
be cold or not. A jet of high-pressure steam will do, too, Iam 
sorry if ‘‘ A Miner ” is still not satisfied, but I fancy that he has set 
a catch question, and is one of those gentlemen who say—‘ I am 
open to conviction, but convince me if you can.” 

I have taken his own example, and a far more difficult one, 


under extreme conditions, and in both cases account for the Ra 
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exactly, which was what he asked for. If ‘‘A Miner” still thinks 
that the ¥- isnot correct, I cannot help it, and thanking you 


for your kindness in inserting my letters, must now beg to retire 
from the scene of discussion upon “ Fan Efficiency.” 
St. Neots, March 16th. aot AnTHONY 8. Bower, 


Sir,—‘‘ A Miner” says, ‘‘I gave a diagram, and certain figures, 
and asked a question,” and that ‘C. J.” thereupon i fiat ly 
ives another diagram, and says that is what takes place. Just so. 
was careful to take ‘‘ Miner’s” conditions at entrance and exit, 
and endeavoured to show what took place at an intermediate posi- 
tion, ‘‘ Miner’s” diagram and figures ted a state of things 
that could not exist, hence his qu nm was of little value. 
“Miner” either did or did not know that his diagram and 
were inconsistent with fact ; if he did not, he should be thankful to 
be set right; if he did, then more credit is due to his ingenuity than 
to his straightforwardness, 
‘*Miner’s” description of his march of soldiers is so studiously 





vague that it seems more fitted for the columns of the Family | p 


Herald than Tue Encinggr. I eT having occupied so much of 
your space, and I have now said all I have to say on the subject. 
March 18th. G. J. 





Sir,—I am under the impression that I have seen a claim put 
forward by makers of Guibal fans that these fans can be driven 
with about one-third of the power required by others, which is ex- 
plained thus :—By the use of a taper chimney—double the area at 
the top that it is at the bottom—the velocity of the air is reduced 
by one-half, and its energy is diminished by three-fourths whilst 
ascending the chimney. As all the work done by the fan is to 
give velocity and energy to the air, any reduction in the ene’ 
which is wasted in the issuing air will be saved from that whic’ 
would otherwise represent the power required. Sup a fan 
required a gross power of 100 to give a useful effect of 25, then the 
addition of a taper chimney would reduce the gross power to 33, 
because 75 per cent. is gained by the chimney, and only 25 per 
cent. is wasted in the atmosphere. I imagine that ‘‘ Miner ” has 
heard of some theory of this kind, and although he understands 
that vis viva is ay gay to square of velocity, he doubts if the 
application of this fact in the above theory is correct. 

believe as good results have been obtained with other fans as 
with those fitted with taper chimneys. A taper chimney may be 
of some small benefit in three ways—(1) by Spt ge! air from re- 
entering the fan in the vacuum at the back of the vanes, (2) by 
reducing friction below what it would be in a parallel chimney, 
and (3) by increasing the draught of the fan on the mine by its action 
asachimney, It may thus reduce the k pressure on a mine 
fan, but not to the extent that has been sup , as the work of 
the fan in drawing the air in through the inlet and giving it a 
rotary velocity equal to the s: of the periphery of the fan, and 
the power w: in the discharge of the air into the chimney at 
a high velocity are not camel affected by a chimney of an, 
ordinary height. The real loss of energy in the air is, as ‘‘ Miner” 
states, proportionate to the reduction in its velocity—that is, 
when the velocity is halved there is double the quantity, so that 
though the energy of each pound of air is one-fourth, the total 
energy of the double quantity is only halved; and so on for other 
velocities, Now, if the fan were firing cannon balls, or discharging 
water, the result would be different. It would then be true to 
say that the energy in the bodies or liquid as from the fan is pro- 
portionate to the square of the velocity. This, I submit, arises from 
the fact that the cannon balls and water are not, and that the air 
is, elastic ; consequently the air is spread out laterally—half of the 


copper—not much smaller than the one required, as shown above, 
for the parallel plan, But the worst is to come, and I give it 
with bated breath. The electro-motive force will have to be 


x 78 6000 volts nearly; and the advocates of this system 


grudge 200 volts to their rivals. Well, I know which method I 
would rather operate and in repair, to say nothing about 
compensation to widows and children of late car-drivers and line 
men. Moral: Do not wi ily condemn established compe- 
titors. There is rvom for both series and parallel methods. Each 
has its own iar advantages under certain circumstances, and 
they need not interfere with one another. 

March 25th. Witrrip L, SrENcE. 


THE FRICTION OF SLIDE VALVES, 


Sir,—In reviewing Mr. J. A. F. Aspinall’s paper on this subject 
in your last issue, the disadvantage of using Joy’s sliding block 
valve gear is referred to. I shall feel obliged if, in the interests of 

rogress in the improvement of the design and details of reversing 
valve gear, you will be enough to _ me to publish, 
thro your columns, the fact that the die blocks in the 
quadrants of the coupled winding engines which you illustrated 
and described in your issue of 12th June, 1885, have required no 
adjustment since the engines were started in November, 1884, 
These engines have been in regular day and night work since that 
date, and to this day the valve gear has cost nothing for upkeep or 


repair. 

Se inacios engine and locomotive practice the same result is 
obtained. For example, the Inman and International Steamship 
Company's mail steamer Obio, which was the first steamer fitted 
with Morton’s system of valve motion, has steamed over 100,000 
miles, and the upkeep of the valve gear has cost practically nothing. 
The same absence of wear to moving parts of the valve gear of the 
pry of the Circe, which youillustrated and described in yourissue 
of May 11th, 1888, may be noted. Now, whatever the extent of the 
strains that come upon the valve motion owing to ‘‘ frictional resst- 
ances” or ‘‘ yalveinertia,” eitherin locomotive or marine engines, these 
resistances will be most secre d resisted by a properly — 
valve gear. It is because I believe that Morton’s system, as illus- 
trated and described by you in the issues of THE ENGINEER above 
referred to, is the most perfect valve motion yet introduced, that I 
recall your readers’ attention to the subject. 


Glasgow, March 26th. ROBERT BRUCE, 








THE BritisH Association.—The list of officials for the coming 
meeting of the British Association at ea a has just 
been arranged. The president will be Professor W. H. Flower, 
F.R.8., Director of the Natural History Museum. Among the 
vice-presidents are the Duke of Northumberland, the Earl of 
Durham, the Bishop of Newcastle, Lord Armstrong, the Mayors 
of Newcastle and of Gateshead, and Mr. John Morley. The 
presidents of the various sections are as follows:—(A) Mathe- 
matical and Physical Science, Captain W. de W. Abney, R.E., 
C.B., F.R.S.; (B) Chemical Science, Sir I. Lowthian Bell, F.R.S, ; 
C) Geology, Professor James Geikie, LL.D., F.R.S.; (D) Biology, 

rofessor J. 8. Burdon Sanderson, M.A., M.D., LL.D., FRE: 
(E) Geography, Colonel Sir Francis de Winton, K.C.M.G., 
F.R.G.S. ; fr) Economic Science and Statistics, Professor F. Y. 
Edgeworth, M.A., F.S.S.; (G) Mechanical Science, William 
Anderson, M. Inst. C.E.; (H) Anthropology, Professor Sir W. 
Es sca LL.D., F.R.S. The first general meeting will be held on 





en of the air is required to displace the atmosphere outside, 
and half to spread the air out in thechimney. ‘ Miner's” illustra- 
tion will serve to show how this is. When his soldiers march out 
of one room into another of double the size, half of them march 
forward, and half march right and left—that is, half the energy 
developed is expended laterally. 

In the fan this half is obtained by lowering the temperature 
of the whole of the air, and the extent to which this is done is 
approximately shown below. A pressure of air equal to lin. of 
water would give 5}1b. per square foot and a velocity of 3770ft. 
pn minute, so that 10 square feet area would give 37,700 cubic 
eet per — which, multiplied by 5} = 196,000 foot-pounds poe 
minute. If half of this is expended laterally, it will be 98, 
foot-pounds ; and if this is divided by 1836, the mechanical equi- 
valent of 11b. of air raised ldeg., the quotient is 5331b. of air 
raised 1 deg.; and as 37,700 cubic feet weigh 3020Jb., this weight 
would be raised 0°18 deg., so that it is not surprising that ‘‘ Miner” 
can detect no great difference with his thermometer in the 
chimney, It appears in the above that 3 net horse-power, or about 
6 indicated horse-power, would be required to force this quantity 
of air into the chimney, and that a small extra power would have 
to be added to allow for friction of air on surface of chimney. 

When the air has to fill three rooms, it is pressed twice as far 
laterally as forwards; the forward energy is then one-third and 
the lateral two-thirds. When it has to fill ten rooms, the advancing 
aeuy is one-tenth and the lateral energy nine-tenths ; so that 
the whole of the energy is always exactly accounted for. 

Manchester, March 18th. W. I. Exts. 





THE NORTHFLEET SERIES TRAMWAY. 


S1r,—In your article of the 15th inst., descriptive of the North- 
fleet Series Tram way, therearesome rather peculiarcomparisons made 
with the parallel system of working. I refer more particularly to 
the h commencing, ‘‘ As an example of the loss of power,” 
&e., in aie it is stated that to transmit 400-horse power to the 
middle point of a tramway five miles long, at a pressure of 
200 volts, would require upwards of 2500-horse power. Later the 
writer adds: ‘‘These facts are pertinent so long as it is admitted 
that a higher voltage cannot be used without seriously increasing 
the danger of short circuits.” Now, in the first place, it never has 
been admitted that a higher voltage cannot be used, and, in fact, 
the whole of the supposed advantages of the series system rest on 
the use of a much higher pressure. 

The following is considerably nearer the mark for the parallel 
system :—The generating station would be — ata point mid- 
way on the line. The pressure used would certainly not be less 
than 400 volts, and the most economical section of conductor to 
employ is not one carrying current at the rate of 5400 amptres to 
the square inch, as proposed in the article in question, and without 
knowing further details it is im ible to calculate the section, but 
probably it would not vary much from 1000 ampéres to the square 
inch, At 400 volts the current will be 746 ampéres, and as half only of 
this current flows to line on each side of the generating station, 
the conductors—main and working—together would have a section 
equivalent to 0°37 square inch of copper, or a resistance of 0°12 ohm 
per mile. The Joss of energy on each half of the line will be 
re x 1% _ 28-horse power, or a total loss over the whole 
length of 56-horse power. Not at all a bad result when it is con- 
sidered that this loss only occurs when the whole of the cars are in 
operation, and at a time when the driving engines are working 
most economically, i.e, at full load. Also, that with any less 
number of cars espe. Boo loss is a much smaller proportion; ¢.g., 
with half the cars working the loss will only be 14-horse power. 

Turning now to the series plan, we are told that only 5-horse power 
is wasted when transmitting 400-horse power useful. There is only 
one way by which I can see the ibility of attaining this much- 
to-be-desired result. It is as follows:—As the total length of con- 
ductor—out and home—is ten miles, to keep the loss down to 
5-horse power, and assuming a current strength of 50 ampéres, the 


resistance must be 5 al = 15 ohms, or 0°15 ohm per mile, 
which is equivalent to a cross sectional area of 0°29 square inch of 








y, September 11th, at eight p.m. On Thursday evening, 
September 12th, there will be a soirée; on Wiiap evening, 
September 13th, a discourse on ‘“‘The Hardening and Tempering 
of Steel,” by Professor Roberts-Austen, F.R.S.; on Monday even- 
ing, September 16th, another discourse; and on Tuesday evening, 
September 17th, a soirée. Excursions to places of interest in the 
neighbourhood of Newcastle-on-Tyne, including, of course, the 
Roman Wall, are bei for Saturday, September 14th, 
and Thursday, September 19th. 


LEATHER BELTs.—In an article on the working and care of 
leather belts, a German paper a ow a belt slides on the 
pulley, and cannot be tightened by shortening, it must be 
thoroughly lubricated. Resin or resinous substances are entirel; 
unsuitable for increasing adhesion; in fact, they are, under a 
circumstances, highly injurious to the leather. They are simply a 
makeshift, and a one at that, as they make the leather 
and brittle. The pulley becomes dirty and uneven by the resin, 
and by reason of its raised places it stretches certain places in the 
belt unnecessarily, and the velocity of the driven pulley becomes 
variable. It is advisable to wash the belts from time to time with 
warm water and to brush them, after which they must be lubricated 
upon both sides with a mixture of equal of tallow and train 
oil. If a lubrication is necessary without throwing off the belt, 
only the outer side must be treated. The lubricant, when used, 
must show a temperature of from 113 deg. to 122 deg., Fah. If the 
belts are not lubricated at certain — times, they lose their 
elasticity, become brittle and unsuitable for work. en lubri- 
cating a belt which has become hard and dry, the above lubricating 
mixture must be changed by taking only one third tallow and two- 
thirds train oil, and applying it after the belt has been moistened. 
Belts which run in damp localities must, after lubricating them, be 
rubbed in with bees-wax. Belt users are specially cautioned 
against lubricants containing vaseline, petroleum, or other 
mineral ‘fads,’ as they are not at all suitable to be put on leather.” 


THE DRAINAGE OF MarGaTE.—An important step has just been 
taken by the Corporation of this ancient borough and watering- 
place in the direction of sanitary improvement. A scheme of a 
bold character has been devised by Mr. Baldwin Latham, C.E., 
and is now before the Local Government Board for overcoming 
the difficulties of drainage, which at Margate are considerable. A 
high and low level system of sewers are pro, the contents of 
which, when united by pumping, will be conducted in a tunnel two 
miles long, and at a great depth, through the chalk hills and cliffs 
toa point of outfall not far from the North Foreland. Here it is 
expected that the strong tides will effectually carry away the 
sewage, so that it will give no further trouble. The cost is esti- 
mated at between £50,000 and £60,000, and the scheme has the 
support of Sir Frederick Bramwell, Sir Douglas Galton, Mr. 
George Chatterton, and other well-known engineers. At the 
opening of the inquiry in the Town Hall, before Mr. Arnold 
ahelee the Local Government Board inspector, Mr. Bidder, 
Q.C., appeared for the Corporation, and the learned counsel 
having explained the main features of the project, and dwelt 
upon the urgency and importance of its being sanctioned 
by the Department, called as his first engineering witness Mr. 
Baldwin Latham, who gave detailed evidence as to the scheme, 
The opposing ratepayers, who were said to comprise one- 
third of the rateable value of the borough, were represented by 
Mr. Pembroke Stephens, Q.C. He complained that two local 
inquiries under the Public Health Act should be forced upon them. 
One was now being held to sanction the loan for the works, and 
another would be requisite three months later to hear the objec- 
tions of owners of property outside the borough. If these latter 
succeeded, there was an end of the scheme, and all the time and 
money spent on the earlier inquiry would have been wasted. He 
suggested that the present i should be postponed, and 
that both inquiries should be held together once for all. This 
application was warmly resisted by the promoters, who insisted that 
the object of the — was simply to waste time and do 
nothing. After considerable discussion the inspector refused to 
sanction the adjournment, but as the opposing ratepayers were not 
prepared on that occasion to meet the formidable scientific evidence 
for the Corporation, he granted an interval of a few days to afford 








time for the necessary preparations, 
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THE IRONFOUNDERS’ SOCIETY. 


THE seventy-ninth annual report of this Society, which has 
just been issued to the members, states that the organisation is in 
a much better condition than for a considerable time past, the pro- 
gress made during the year 1888 having been greater than was the 
case in any year since 1873. In the course of its existence the 
Society, states the report, has experienced financial difficulties of a 
character such es few similar trade unions have had to contend 
against, but, even when the pressure was heaviest, the members 
had proved themselves fully equal to the occasion. The worst 
periods they had experienced were the years 1841-2-3, 1869, 1879, 
and 1848, in which year the Society was in debt to its members and 
treasurers in no less a sum than £1514, which was all cleared off, 
however, by means of extra levies. Their funds stood at the 
ne ee point in November 1876, when there was an available 
balance of £65,909 5s. 7}d., but from that time a depression 
set in, and by January, 1880, the funds had receded to 
£1536. 13s. 10}d. The items in the accounts which more 
immediately attracted the attention of the members, and in 
which they were invariably the most interested, were the cash 
balance and the total number of members ; and having regard to 
this fact, it was cheering to be able to announce that a comparii 
between the respective figures for 1887 and 1888 showed most 
gratifying results. At the end of 1887, their total funds amounted 
to £10,381 19s. 14d., or 17s. 84d., per member, with a total member- 
ship of 11,718, whilst at the end of 1888 the cash balance had 
increased to £20,093 2s. 3jd., or £1 12s. 113d. per member, and 
their total numerical strength was 12,202, there having been a net 
gain, during the twelve months, of £9711 in funds, and 484 in 
members. From the beginning of 1884 to the end of 1887 trade 
was bad everywhere, and it was not until the end of the latter year 
that any tangible si of improvement became observable. In 
the early part of 1888 a growing and well-sustained demand for 
pig iron manifested itself, and this apres dae og in its train 
an increasing call for the labour of the members. In most of the 
branches where wages had been reduced during the season of bad 
trade, the members were soon alive to the improved appear- 
ance of the labour market, and began to agitate for the rate 
of wages to be restored to the original standard. In the 
majority of cases the advance sought for was obtained with- 
out trouble; in a few instances it was conceded to take effect 
from a date mutually agreed upon, but in two or three places the 
workmen’s application, states the report, was left unheeded, and 
although the employers were reminded of the promises they had 
made when enforcing the reductions, they still refused the advance, 
and a cessation of ~ ees ensued. Some of the firms that refused 
to make good their promises sent work to be executed in other 
towns, the wages paid at some of the places being equal to what 
the members had been receiving when they ceased work, and in 
other instances to the advance sought. The price charged for the 
work when executed was a matter which concerned only the buyer 
and seller, but they, as wage workers, emphatically protested 
against such unfair modes of industrial warfare, for the cost of 
carriage for models, and the cost of the castings was, in their 
opinion, simply a waste of money. This alone amounted to more 
than the advance asked for, and benefited no one beyond a 
few railway shareholders, or shipowners. A still worse fea- 
ture, however, was beginni to assert itself in connection 
with the industrial conflicts of the present day, this being a 
system of “ black-listing” workmen, or, in other words, i 
them under a character note system. The at present limi 
extent to which this was being done by no means lessened the 
aggravation of the evil, for its operations were intolerable to 
workmen at all times. After dealing at some length with the 
International Trades Union Congress, the report goes on to refer 
to the balance-sheet under its various headin The income on 
account of contributions amounted to £44,755 in 1887 and £39,809 
in 1888, the decrease of £4946 thus brought about being accounted 
for by the rate of contribution having been reduced from Is. 10d. 
per week to ls. 6d. There had been 1077 new members initiated 
during the year, and the entrance fees received exceeded any year 
since 1884, at which time the income from this source amounted to 
£1015 ; in 1887 it realised £439, in 1888 £802, and with a year of 
good trade before them they might reasonably anticipate that the 
revenue under this head would be materially increased by the 
enrolment of a large number of new members. The total income 
for 1887 was £44,877, and for 1888 £42,691, showing a decrease of 
£2186. Turning to the expenditure side of the balance-sheet, they 
appeared to have had on the whole a very fair year, the principal 
benefit of the Society having cost a good deal less than in 
1887. Under the head of donation, the sum of £21,600 was paid 
in 1887 and £12,510 in 1888, there being thus the substantial de- 
crease of £9090. Although no cause could be assigned, the cost of 
sick benefit had materially increased, ey for 1888 having 
been £6658, as against £6192 in 1887. e Society, like all other 
similar organisations, is now feeling the importance of placing the 
superannuation benefit on a sound basis, and it will be in i 
to quote the words of the report on this point, as follows :—‘‘ The 
cost of our superannuation benefit continues to increase, and as yet 
we do not see the point when we may consider the maximum 
been reached. The question is both a delicate and a perplexing 
one, and the difficulties which surround any attempt to deal with 
it seem to increase with its cost. No attempt could be made to 
deal effectually with this benefit without at once disturbing the 
pecuniary interests of about 540 members ; as well as the expected 
interests of a far greater number, who are fastapproaching the time of 
life when they will be able to declare on this fund. We franklyadmit 
that this pean having been so often prominently before the 
Society, and the vote on every occasion having shown such an aversion 
toanyalteration, we do not feel over-anxious to grapple with it again. 
Time, however, will force the subject to the front, and sooner or 
later it will have to be dealt with. Some men argue that as the 
average duration of life is now greater than in former years, the 
funds will be eased by the fact of men living longer to pay contri- 
butions. This argument we could understand if the lengthened 
average duration of life were only going to affect those who do not 
live to reach sixty years of age, but as all ages benefit by the 
average extension of life, those who are over sixty years and on the 
funds will live longer to receive the benefit, in the same proportion 
that those under sixty years of age will live longer to pay contri- 
butions, so there is really nothing whatever in the argument. In 
1863 our superannuation benefit cost £1100 13s. 10d., or 2s. 6d. per 
member ; in 1873, £2171 19s. 2d., or 3s. 94d. per member; in 1983, 

166 2s. 7d., or 8s. 8d. per member; and in 1888, £8028 10s. 9d., 
or 13s. 2d. per member. The number of members on superannua- 
tion in 1863 was 110; in 1873, 193; in 1883, 371; and in 1888, 537.” 
The amount paid in accident benefit was only £165 1s. 4d., the 
lowest amount since 1869. The total expenditure in 1887 was 
£41,861 15s. 1d., and in 1888 £32,979, showing the material de- 
crease of £8881 15s. 10d. The ad concludes by stating that 
with respect to the dispute benefit nearly all the cases dealt with 
during the year had been such as concerned individuals, only two 
cases having occurred in which all the workmen in a shop were 
affected. e cost of the benefit was £99 7s. 8d. in 1887, and 
£130 10s. 2d. in 1888, an increase of over £31. The number of 
cases of dispute to the wing introduction of machine labour, 
which rendered the ondinaat of manual labour i , were 
matters which would before long force into serious consideration the 
necessity for a shorter working day, but a great stumbling block 
would always be in the way of the realisation of an eight-hours’ 
labour-day so long as labour on the Continent remained in its 
present condition. 














THE programme of the excursions to be made by the 
Geologists’ Association this session, commencing with r 
excursions, 19th to 23rd April, has been issued, 





| its wheels and being crushed in by its fall ; the 


AMERICAN ENGINEERING NEWS. 
(From our Correspondent.) 


Locomotive exhaust improvements.—A ‘‘triple-expansion” exhaust- 
ipe has been in use for several months on the nm and Maine 
ilroad, with satisfactory results. Instead of the usual petticoat 
pipe, there is a stand containing three pipes one within the uther, 
one of them having —e at the side of the stand, and the 
middle one being over a small blast nozzle; the blast draws in the 
heated air and gases of the smoke-box, which mingle with the 
steam and expand it. The device reduces the back-pressure, and 
gives a steady and efficient exhaust. Several roads are now using 
the Luttgens’ variable exhaust damper. It consists of a circular 
valve at the base of the smoke-stack, by which the draught can be 
modified by oneiines at this point, thus poreny | the draught, 
yep J the disturbing of the fire wy the heavy draught caused 
y the exhaust on steep grades, and thus effecting a reduction in 


—_— 


the 50ft. spans spread apart, and one end of the dinin car 
down, leaving the other end against the top of the by they 
standing almost vertical ; all the people were dashed | to one end 
and the cook stove and apparatus fell on them. A parlour ca? 
was between the dining and passenger cars, and its end was broken 
off by the fall of the dining-room car. About sixteen ple were 
killed and thirty injured. The serious results are attributed to a 
large degree to the defective floor system, which consisted of ties 
about 8in. apart in the clear, without guard rails, There were no 
re-railing guards at the ends of the bridge. 

Steel pipe.—The gas companies of Wee 44 Ill., have adopted 
steel pipe instead of wrought iron pipe for the connections between 
the mains and houses. Very thorough tests have been made of 
the two kinds of pipe, and the steel pipe has proved the most satis. 
factory. It is said that about 1,000,000ft. of the pipe will be 
required for the it year. 

A new steel i —An improved method of steel manu- 





£. 





the fuel consumption. 

Convict labour on public works.—In some States the able-bodied 
convicts are hired out as labourers on public works. In Mississippi, 
the Board of Control of the State Penitentiary had nerve | 50 on 
the Gulf and Ship Island Railroad, 150 on the Louisville, New 
Orleans, and Texas Pacific Railroad, and others in small squads on 
other works. The Board recently cancelled the lease with the 
Gulf and Ship Island Railroad, and the men withdrawn from this 
work have been hi out for work on levees and plantations at 
9 dols. per month each, the lessee furnishing everything. At 
Folsom, Cal.,a big dam and ditch for an irrigation and water power 

m has been built by convict labour for the Folsom Water 

‘ower Company. The men worked under the supervision of the 
jail warders. The masonry dam is 60ft. wide at the base and 26ft. 
on top, 40ft. high; the foundation is 26ft. below the bed of the 
river ; 90,000 cubic feet of masonry were Jaid in two months. The 
stone was quarried by convict labour near the dam. 

Submarine torpedo boat.—Some time ago the Secretary of the 
Navy advertised for proposals for furnishing a submarine torpedo 
boat, and several proposals were received, but the bidders were un- 
willing to the responsibility of guaranteeing results, and 
consequently all bids were rejected. In r to further 
advertisements, the Columbian ironworks, of Baltimore, submitted 
three propositions for a boat of 90 tons displacement ; the first was 
foras of 12 knots an hour on the surface, and 9 knots sub- 
me » with nineteen hours power endurance on the surface 
and one hour submerged, to cost 150,000 dols.; the secon 
was for speeds of 10 knots on the surface, and 8 knots 
submerged, fifteen hours surface endurance, 115,000 dols.; the 
third was for speeds of 9 knots on the surface, and 7 knots 
submerged, 100,000 dols. The boat will be of the Holland 
type, with sufficient buoyancy to keep it just at the sur- 
face. The motive power will be steam, generated by burning 

troleum while the boat is at the surface, and bottled in her 
poem while she is running submerged. The submersion will be 
controlled by rudders at the sides, which will cause the boat to 
dive below the surface and remain at any desired depth as long as 
she has headway. Her armament will consist of a Zalinski 
dynamite gun for use when she is at the surface, and as she can 
lay with the water washing over her, and only the muzzle of the 
= above the surface, she could, with her smokeless guns, drop 

ynamite shells on an enemy’s vessel while invisible from that 
vessel. For closer work she would steam to about the range of the 
rapid-fire guns, then dive below and attack with a submarine 
to o gun, and with automobile and spar torpedoes. 

‘arbour work,—Considerable work is projected for the improve- 
ment of the harbour at Buffalo, N.Y. About 750ft. of the super- 
structure of the breakwater are to be rebuilt ; the timber cribs of 
the foundation will be cut down to 2ft. below mean low-water, and 
on the raised cribs will be built a masonry foundation 5ft. high of 
the same width as the cribs, vertical on the harbour side, and with 
a slope of 5 to 3 on the lake side. On this will be a parapet 20ft. 
wide on the bottom, 17ft. wide on top, and 9ft. high, the slope on 
both sides being 6 to 1. The inside mass of natural cement con- 
crete will be covered in some with stone 2ft. to 3ft. thick, and 
in other parts with a 3ft. layer of Portland cement concrete. 
During the season 600 concrete blocks were made for this 
work ; each block measures 3°3 cubic — and weighs about eight 
tons ; the cost is about 25 dols. per block. The work is being done 
by the Government engineers. 

Sewage as a pile preservative.—At San Francisco, Cal., where the 
teredo and limnoria cause so much trouble by destroying piles and 
timber in the wharves, some piles were recently taken up near 
where the sewers empty into the bay. The piles were untouched, 
and it was found that wherever the sewage had washed the piles 
and timber of the wharves in that vicinity there were no traces of 
the work of the teredo. This discovery has astonished many of 
the people who have for years been inventing, and patenting, and 
testing— generally without success—different preservative mixtures 
and processes. it is suggested that an experiment might be made 
with piles treated with sewage, and then Sneed in water infested 
with the pests. 

Double-deck street cars.—The use of double-deck cars for street 
railways is not very extensive in this country. Some cars of this 
t are now being built for an electric railway at Washington, 

.C. They will have a canopy over the top seats, and will be so 
nero 4 that they can be converted into closed cars. They will 
be hauled behind the motorcars. The reason why these cars are not 
more generally used is said to be that the top seats would be too 
cold in winter and too hot in summer, while they would be hard 
on horses. The latter objection is a good one, but with the very 
extensive use of electric, cable, steam, and other traction, there 
are many places where the cars would be popular in the summer. 

Gas motors.—A naphtha gas motor car is being experimented 
with on the street railway between Elizabeth and Newark, N.J. 
It is on the Connelly system, which has og Hage tried else- 
where. The car is only 8ft. long, with a wheel of 5ft. Gin. ; 
its weight is 5000]b., including the machinery. It hauls an 
ordinary two-horse car. The line has three sharp grades, and the 
grades are moderate, with the exception of one grade of 3 per 
cent. The engine has 6-horse power, and works very satisfactorily ; 
it consumes gas only according to the work done, and is therefore 
very economical, the cost of operation being about 1 dol. 50c. per 
day of fourteen hours, including allowance for wear and tear. 
The motor runs continuously, being thrown in or out of gear as the 
car is to be started or stopped. It is geared for a maximum speed 
of eleven miles per hour. 

A great flume.—At San Diego, Cal., a great flume has recently 
been completed to bring water to the city from a reservoir covering 
800 acres, and nape a capacity of 2,600,000,000 gallons. The 
flume is thirty-six miles long, not built in a straight line, but fol- 
lowing the natural conformation of the country, and having a 
number of trestles to cross chasms and valleys. There are in all 
315 trestles, some of them the largest of their kind in the State. 
The largest is 1774ft. long and 65ft. high, and is almost semicircular 
on plan ; another one is 1264ft. long and 81ft. high ; from these 
the sizes diminish to a few feet. The flume itself is 6ft. wide and 
4ft. deep, built of redwood planking, with supports of pine ; the 
top is open, there being no cross pieces over the top to hold the 
sides together. The redwood was carefully selected and examined, 
and it is considered practically indestructible as long as the flume 
~ <= full of water. The flume itself has required 9,000,000ft. of 
umber. 

A serious railway accident.—The worst railway accident which 
has happened for a long time occurred on February 27th to an 
express train on the Grand Trunk Railway, near Hamilton, Ont., 
Canada, Just asthe train reached a bridge about 50ft. or 60ft. 
high, a driver tire broke, and came off ; the spokes and the broken 

ling rod tore the ties away and bunched them together. The 
engine, tender, car, and smoker got across safely ; the 
first nger car was derailed and went over sideways, falling on 

te td of one of 











, in which the blast in the converter strikes the surface of 
the molten metal, instead of moe | forced in at the bottom as in 
the Bessemer process, wasinvented about a year ago by M. Robert. 
a Frenchman, and has been perfected by J. W. Bookwalter, of 
aps merged O., who owns the patent rights for the United States, 

e blast, with a low ure, strikes the surface of the metal at 
an angle, driving all the scoria, &c., to one side. A company has 
been organised to operate the process, and works are being built at 
Detroit, Mich., with a capacity to turn out 150 tons per day. 

Irrigation in Montana.—A great ~ canal is under way in 
Northern Montana, running from the Sun River, which will, on 
completed, irrigate about 3,000,000 acres of iand between the 
Missouri and Teton rivers, Sun River,and Benton Lake. The total 
cost will be about 5,000,000 dols. e@ company has already built 
200 miles of main ditch, over 100 miles of large and small ditches 
from Benton Lake, and has tapped the lake. e main canal, with 
its lateral ditches, runs through a country well adapted for agri- 
culture, with sandy loam resting upon clay; it will, in tavourble 
seasons, produce excellent crops of grain with little or no irrigation, 
but farming cannot be carried on upon a large scale, as the risk is 
too great without adequate irrigation. 

Tall buildings.—Another immense office building is to be erected 
on Broadway. It will have seventeen storeys, and will be about 
200ft. high. The land has been purchased at a cost of about 
1,500,000 dols., and the plans of the building have been prepared. 
The cost is estimated at about 2,500,000 dols. 

Storage batteries for street cars.—The president of the Julien 
Electric Company, which is running storage battery cars in this 
city, testified before a committee of the Massachusetts Legislature 
that the batteries in a car weigh about 3400 1b. ; it takes six or 
seven hours to charge them, and they contain sufficient electricity 
to last six hours; it costs 2 cents per car per mile to run the New 
York cars, 

Gun shields.—The shields being fitted to the 8in. rifles on the 
new steel cruisers Boston and Atlanta are not quite satisfactory, 
for while they afford protection to the gunners as long as the gun 
is pointed at the enemy, yet in an engagement with several sbi 
as in a close battle, the enemy’s machine guns would probably 
sweep the decks clean, A special feature of these shields is a 
hood, which protects the gunners from a fire from the enemy's 
tops. Iti that if the shields were of a V shape, with a 
gun port at the apex, having a hood overhead, and the sides 
extended well back to the breech of the gun, much greater pro- 
tection would be afforded than with the present form of shield. 

Freight train couplers and brakes.—A Bill is before the New York 
State Legislature to compel railroads to equip their freight cars 
with stan automatic couplers and automatic continuous brakes, 
It is claimed that 90 per cent. of the casualties on freight trains 
are due to the failure of the companies to provide their trainmen 
with proper safety appliances for handling trains. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 
THE first quarter of 1889, which is now closing up, may be looked 
back upon by Staffordshire ironmasters with a fair extent of satis- 
faction. Orders have been pretty abundant the quarter through, 
and prices have been better. In pig iron and in sheets there has 
been great activity, and some good profits have been made. 
Certain of the bar makers, too, have been well employed, but the 
bar trade generally has been dull. Plates have shown improvement, 
and railway wagon-building sorts have been in great call. Hoops 
have done fairly well, but tube strip has been slow. One remark 
must be made before quitting the quarter’s bird's-eye view, 
namely, that in gauging the probable results to ironmasters’ pockets 
of the quarter's activity, it should not be forgotten that during 

t part of the time the mills and forges have been engaged on 
old orders taken before there was much advance in prices, The 
prominent features of the month have been the extraordinary vigour 
in sheets and in pies. 

The extent of new business done in finished iron to-day in 
Birmingham, and yesterday in Wolverhampton, was not large. 
The quarterly meetings are due in a — and until then con- 
sumers will mostly satisfy themselves with limited operations, The 
lessened demand for sheets, too, continues very noticeable. Still, 
there is yet abundant vitality in trade, and ironmasters are in no 
way di to take an unfavourable view of the situation. 
With continued advances in Scotland and Cleveland manufactured 
as well as raw iron, and with rs reports from the West 
Coast and Wales, it would be singular were Staffordshire to exhibit 
backwater. 

The question which is just now uppermost is whether the indi- 
vidual restriction of make which is going on at some of the sheet 
works, as the result of lessened buying, will be sufficient to prevent 
the market from falling without associated action. This is a point 
which is occasioni much discussion, Against the quarterly 
meetings come round, it will be ible to form some adequate 
opinion, but at present it is rather too soon to pronounce with 
certainty. Meanwhile, certain prominent sheet makers of long 
experience are urging the association to take united action. 

'o reduce sheet iron prices in the present state of the raw 
material market would, it is declared, be very objectionable. 
Indeed, with pig iron still rising, sheet consumers could not with 
any show of reason look for a fall. Prices on the open market are 
stilt quoted at the association figures of £7 for 20g., and £7 10s. for 
24g.; but buyers state that they can purchase at less than these 
figures. A difference of 5s. per ton separates the quotations of 
associated and non-associa galvanisers, for while the former 

uote £12 5s. Mersey for 24 g., the latter will accept under £12. 

rices in the Thames are £12 7s, 6d. associated firms, and £12 2s. 6d. 
non-associated. 

Best bar makers still speak encouragingly of prospects, and 
certain of them are making a large outturn. Colonial and forei; 
orders assist to swell the home demand, and the call was largely 
upon second branded sorts rather than on first descriptions. 
While £7 10s. is the official bar standard of Staffordshire to-day, 
most of the business ove Sd the best houses, other than the Earl 
of Dudley, Messrs. Jno. Bradley and Co., and one or two other 
firms, is at £6 10s. and £7 per ton. Good merchant bars are £6, 
and common, £5 10s. to £5 15s. per ton, 

The continued advance in pigs is a serious matter to the common 
bar makers, and it is impossible for them to quote lower prices 
than they are at present. Similarly the hoop and strip makers 
find themselves unable to accept anything below the open market 
rates, There was a good deal of contest between some buyers and 
sellers on Change in Birmingham this afternoon on this point, but 
makers were generally able to maintain their ground. Common 
hoops were £65 , and strips £6 to £6 5s. Crown hoops were £7 
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to £7 5s. Hinge strip was £6 5s, to £6 10s., and rail strip £6 to 


eeroiler lates do not show much revival, and prices for common 
sorts are £7, with £7 10s, to £8 and £8 10s. for superior sorts, £9 
to £9 5s. for best rolled by houses of acknowledged repute, and 
£10 to £10 5s. per ton for best. Railway wagon plates are un- 
changed at £7 10s. to £8 10s., with a large business doing, Messrs. 
Wells, of Moxley, are very busy upon this class of orders, and have 
recently ed considerable additions, ee 

The activity amongst the railway carriage and wagon building 
firms is very considerable at date, and the works are running day 
and night. Indian, South American, and Colonial contracts 
are constantly being received. To the iron and steel industries 
this extreme activity is most valuable, since iron and steel are 
more than ever superseding timber in this one of the engineering 
trades of Birmingham and district. 

Best Yorkshire iron for engineering pu: 
maintains the £1 advance of three weeks ago. The celebrated 
Bowling Company’s bars are quoted £15 10s., delivered here. 

On ‘Change to-day—Thi —pig iron again changed hands 
very freely. Deliveries are ha: y so large this week as recently, 
the result of the arrival of the end of the quarter, and the desire 
by consumers to limit current accounts, but forward purchases are 
still being vey made. ‘The continued revival in Scotland 
and Cleveland argues, in the opinion of local buyers, the wisdom 
of laying in stocks of Midland and native pigs. It is a singular 
feature of current trading that pigs should be so buoyant as now, 
when finished iron is declining. But the reasons just mentioned 
are sufficient explanation. 

Midland prices are particularly wes and the minimum for 
good brands is now 44s, at stations. This applies to Northampton 
and Derbyshire sorts. Lincolns are quoted Ts. delivered. Hema- 
tites are 57s. 6d. to 60s. for forge sorts; and foundry sorts at 1s., 
2s., and 3s, additional, according to number. ative pigs are 
strong at 36s. 3d. for cinder qualities, 45s, to 47s, 6d. for Aun. « part- 
mines, and 55s. for hot-air all-mines. 

There was reserved discussion on 'Change to-day concerning the 
suggested syndicates in coal and in tin-plates. The opinion in 
their favour had not strengthened on the week, and the general 
view was that the schemes are so vague as to merit little serious 
attention. The proposed steel rail syndicate, it was pointed out, 
had as yet come to nothing, makers not being able to agree among 
themselves. 

The Birmingham conference of miners from all of the 
kingdom, with the exception of Durham and Northumberland, 
which opened on Tuesday, representing about 261,500 miners, had 
their meeting private on the first day. The conference had after- 
wards before them goss from various districts on the wages’ 
question and proposed restriction of output. A resolution was 
before the delegates that a further 10 per cent. advance should be 
demanded the kingdom over, but at the time of writing no definite 
vote had been taken. The conference pro also to consider 
the Serer Liability Bill, the Eight Hours Bill, and the Miners’ 
Insurance Bill. 

Railway engineering continues to provide a large amount of 
employment at the works of the Patent Shaft and Axletree Com- 
pany, Wednesbury. Iron and steel wheels and axles for heavy 
carriage and wagon work are going away in large numbers from 
this establishment on account of Indian, South American, Colonial, 
and other foreign railways, together with other general engineering 
accessories. Some of the wheels and axles now being turned out 
by this firm are of magnificent size and character, weighing 26 cwt. 
per pair ; steel angles are being despatched to Australia for railway 
wagon building out there. The important additions which the 
company has of late made to its steel converting and steel 
rolling plants are proving of great value not only in the plate 
department butjin the engineering branches also. ber im- 
provements are ene during the year to render the steel 
producing plant and the works generally yet more capable of 
coping with the exact requirements of buyers and inspecting engi- 
neers in every branch, 

The metal rolling and engineers’ — manufacturers in Bir- 
mingham, in common with many kind industries, are slightly 
improved at date by the condition of the copper market. The 
opinion expressed upon the situation in copper by members of such 
industries is that any further “‘bulling” of the market is by no 
means probable. They expect to see the trade gradually recover 
itself as prices assume their equilibrium. During the inflation the 
local copper working trades have suffered very severely. At present 
the metal can be obtained at £41 10s, to £42 10s. per ton cash, for 
g.m.b, Tin is £96 for English ingots. The spelter market is at 
a moment quiet at £17 3s, 6d. to £17 5s, for ordinary brands of 

ilesian, 

Messrs. R. Heaton and Sons, of the Mint, Birmingham, are well 

gaged on silver coinage for the Government of Ecuador and Costa 
Rica, and on a copper coinage for Borneo and one of the minor 
States of British India. In their metal-rolling department this 
firm roa, ty — occupation, though business has been adversely 
affected by the fall in copper. There is a brisk demand for copper 
strip for coinage purposes in India, and also for cartridge-making, 
and Messrs, Heaton are particularly busy on their solid drawn and 
brass tubes for ordnance purposes. Amongst the various specialties 
upon which the firm are also ay 4 occupied is a large dollar-coining 
press and other machinery for the Royal Mint. ‘Che business of 
this firm is to be taken over from the 18th of January, 1889, by a 
company which has the title of ‘‘The Mint, Birmingham (Limited).” 
The share capita) is £80,000 and 5 per cent. debentures to the 
amount of £60,000, making together £140,000. The company 
takes over the business of Ralph Heaton and Sons at the price of 
£110,000, to carry it on as a going concern. 

The tendency of values in the hardware trades outside the 
branches governed by copper is in an improved direction, and as 
old contracts run out business can hardly fail to become more 
remunerative. Nettlefold’s wood screws have been formally 
advanced by andecrease of 5 per cent. in the discount. On the 
other hand, seamless copper tubes are reduced 14d. and seamless 
brass 1d. per lb., whilst bronzed tubes are reduced a further 3d. 

he association list for wire has been withdrawn, and manufacturers 
are getting the best terms they can from customers, prices being 
oa oy i. lb. lower than in January. Brass wire is now about 

. per Ib, 

A movement is on foot for assisting a number cf representative 
working men from the Midlands to visit the Paris Exhibition. 
Among the contributors are Mr. Stanhope, M.P., and Mr. Brooke- 
Robinson, M.P.; and the matter is shortly to be taken up by the 
Midland Counties Trades Federation. 

At a special general meeting of the South Staffordshire Institute 
of Mining Engineers recently, a long discussion took place on the 

uestion of a federation of mining institutes, when the feeling of 


the meeting was decidedly in favour of a national federated 
institute. 


ses on these exchanges 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

_Muanchester,—Business, so far as pig iron is concerned, is begin- 
ning to taper off somewhat, but this by no means represents any 
falling off in actual trade, and is only the natural result of the 
large buying that has been going on recently. This, on the one 
hand, has for the time being mostly covered the requirements of 
consumers, and, on the other, has so filled up the ks of the 
makers that for the present they are not in a position to entertain 
further engagements of any weight, and in some instances are 
really declining to a at all, The market continues quite as 
strong as ever, and during the week there has again been a further 
upward move in most of the brands offering here. Finished iron 
is also now following unmistakeably in the same direction, and 
bars have stiffened up quite 2s, 6d. per ton since my last report, 





The ns industry fully maintains the improvement that 
has made itself soapparent of late, All branches are well supplied 
with work, which is being got at steadily advancing prices, and 
there is every indication that the present healthy activity will be 
permanent; at any rate, the belief in well-informed quarters is 
that, apart from unforeseen contingencies, there is an encouraging 
outlook for the next two or three years. 

The Manchester iron market on Tuesday was scarcely so fully 
attended as of late, and business, if anything, was rather slow as 
far as pig iron was concerned. Prices, however, generally had an 
upward tendency, ong to heavy sales made recently, which cause 
makers to be very indifferent about booking er orders at 
P nogye Lancashire makers advanced their rates 1s. per ton, 

orge and foundry qualities delivered equal to Manchester being 
quoted at 44s, to 45s. per ton, less 24, and sales have been made 
on the basis of these ee. In Lincolnshire iron, forge qualities 
have been sold rather heavily at 44s. 6d., less By delivered here, 
and makers were Sana J 45s. to 45s, 6d., less 24, for forge num- 
bered, with very little iron offering even at these figures, and 
foundry qualities averaged 45s. 6d. to 46s, 6d., less 24, delivered. 
Derb: he foundry iron ranged from 47s. for the cheaper brands 
to 49s. for the best makes, less 24, delivered, but in these there 
was very little doing. Middlesbrough, which has been in fairly 
active request, was 6d. to ls. per ton dearer than last week, good 
foundry qualities being quoted at 46s, 10d. to 47s, 4d. net cash, 
delivered equal to Manchester, with one or two special brands 
quoted at 48s, 4d. For Scotch iron offering in this market prices 
were very firm at makers’ full list quotations. Hematites, although 
only in moderate request, continue to harden, and good foundry 
qualities delivered here are not quoted under 57s, 6d., less 24, some 
makers asking 1s, 6d. to 2s. above these figures, 

For steel plates there has been a continued tolerably brisk ngaeed 
and makers are so fully sold that orders for anything like early 
delivery are very difficult to place, and prices are steadily moving 
upwards. For good boiler-making qualities makers who have been 
° ne readily £8 17s, 6d. to £9 per ton for delivery in the Man- 
chester district have put “p their quotations to £9 and £9 5s. per 
ton, and are very firm at those figures. 

In the manufactured iron trade an increasing demand is reported, 
especially for bars, and prices are steadily tending up . For 
the best qualities of local and North Staffordshire bars makers are 
not now quoting under £6 per ton for delivery in the Manchester 
district, and it is only in exceptional cases that orders can be placed 
at anything materially under this figure. Hoops fetch £6 to 
£6 2s, 6d.; and sheets, £7 10s. to £7 12s. 6d., delivered here. 

A meeting has been held this week of the representatives of the 
various collieries of the Manchester and the neighbouring dis- 
tricts who are petitioning against the pro Bill of the Lanca- 
shire and Yorkshire Railway Company, with respect to the mining 
clauses of the Manchester, Bolton, and Bury Canal Bil] which is 
being promoted by the above company, and in which it is sought 
to adopt the clauses of the Railway Consolidation Act of 1885. 

In the coal trade of this district there is, with the exception that 
house-fire coals are scarcely in average demand for the time of the 
year, a very steady business doing generally, and all descriptions 
of fuel for iron-making and various manufacturing pu are in 
active request. In isolated cases there is a little giving way on 
some classes of house-fire coal, and for these the market may be 
said to be easier. All the other descriptions are well maintained 
at late rates, and on engine fuel there is, if frome a further 
hardeningtendency. At the pit mouth best coal averages 10s. per 
ton ; seconds, 8s. to 8s, 6d.; common, 6s. 3d. to 6s. 9d.; burgy, 5s. 
to 5s. 6d.; and slack from 3s, 6d. for common sorts to 4s, and 
4s. 6d. for better qualities, 

The shipping trade is somewhat irregular, and many of the col- 
lieries are only doing a very indifferent business, with the result 
that steam coal has been offered at the ports on the Mersey at 
a rather low figure, 7s. 9d. to 8s, being about the average for 
delivery at the high-level, Liverpool, or the Garston Docks. 

Barrow.—The hematite pig iron market has been gaining strength 
considerably during the past two months, and prices have advanced 
with the improvement in the demand. Makers are very busily 
employed, and are so full of orders that they are increasing their 
output by blowing in additional furnaces, is is rendered neces- 
sary not only by the increasing demand, but by the fact that nine 
of the ten furnaces at Askam and Millom are still out of blast 
owing to the continuance of the strike, which seems as far off settle- 
ment as ever. The men offer arbitration as a means of settlement, 
but as the a is not one as affecting the wages, but one affect- 
ing the employment of union or non-union men, there is reason to be- 
lieve that arbitration will not be of any advantage untileither the men 
agree to leave the union or the masters agree not to employ non-union 
men. The businessin Bessemer iron is very large, and orders are offer- 
ing for deliveries well forward. Prices have advanced to 48s. 9d. per 
ton for parcels of mixed Bessemer iron, net f.o.b., and 48s. 3d. for 
No. 3 fo and foundry samples, Hematite warrants have also 
reached 6d. per ton, and are likely to increase still further. 
Stocks are not so large as they have been, and they are not likely 
to increase while delivery engagements are so numerous and the 
consumption so steadily maintained. In the steel trade there is 
marked activity in all departments, and orders are very plentiful. 
Rails remain in very full demand, and both heavy and light sec- 
tions are required in large parcels for forward delivery. The mills 
are fully employed, and makers are as busy as possible at all their 
mills, The output of rails has been maintained at its maximum 
now for fully two years, and it is probable that an equally lon; 
future of very active trade is before makers. Prices are firm, an 
are showing a tendency towards a furtherincrease. Heavy rails are 
quoted at £4 8s, per ton, light rails at £4 10s. to £5, and colliery 
rails at £6 10s. per ton. There is a brisk trade in steel shipbuilding 
materials, and orders are held to a very large extent; indeed, 
makers cannot possibly keep pace with the orders offering. Makers 
will have to increase their output, or even the local demand cannot 
be satisfied. Billets are brisk, and orders are such as guarantee a 
very steady trade. The business in tin bars, hoops, and steel cast- 
ings is very active; while blooms, steel slabs, and wire rods are 
quiet. Shipbuilders and engineers are very briskly employed, and 
new orders are again reported ; inquiries are also very numerous, 
and new business of some importance is pending. The ironfounders 
and boilermakers in the district are very busy. Iron ore is brisk 
and better prices are offering, 10s. 3d. to 12s, 6d. per ton being the 
quotation for ordinary qualities, net at mines. Coal and coke are 
firm, and late advances are maintained. Shipping is more actively 
employed, and freights are improving. haste eargo of 4000 tons 
of petroleum in bulk has been landed at Barrow, and this trade 
which is being develo shows every likelihood of becoming an 
important feature at Barrow. The timber trade is also improving, 
an a —- are expected this year; stocks have been con- 
siderably reduced lately, and require replenishing. There will be 
a imports of timber in connection with the new chemical wood- 
pulp industry which is being started at Barrow. Operations in this 
trade will be commenced in the autumn of this year. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Sheffield Coal Company has at length won the coal at the 
new shaft in connection with extensions of the Birley Colliery. 
The shaft, which was commenced in February, 1888, has been 
worked without any break from that time, and has been sunk to a 
distance of 270 yards ; of that distance over 150 yards have been 
cut through the hard sunken rock. Shortly after the work com- 
menced water rushed in with great force at the rate of 12,000 
gallons per hour. The contractor—Mr. Hallam, of Langley Mill— 
stopped this by putting in a 16ft. bucket lift, and 42 yards of iron 
tubing. Coal was struck on Saturday, and on Monday the seam 
was gone through, revealing a very fine Silkstone seam, 6ft. 3in. 
thick, having a clear 6ft. of good coal, No mishap occurred during 
the progress of the work, 





In addition to the contracts for completed guns now in course of 
execution by Messrs. Vickers, Sons, and Co., the Government have 
placed orders for gun forgi with several Sheffield firms, the 
value of the work being between £60,000 and £70,000. It is 
ex that other orders will shortly be received. : 

better feeling in trade gets more marked everyday. Owing 
to the firm state of the metal market, further advances have taken 
place in the price of steel. Steel billets, used for ordinary Sheffield 
trade purposes, have advanced since the commencement of the 
year 16s. per ton. Plate bars and ordi bars have had a corre- 
sponding advance. In railway material re has been a similar 
brisk request for springs, tires, and axles, the quotations of which 
have increased nearly 15s. per ton during the last month. Tires 
are now making £8 5s., axles £8, and springs £11, all per ton and 
delivered in Sheffield. : koa 

There is similar activity for the various kinds of shipbuilding 
material, particularly for cranks, shafts, and forgings for marine 
engines. Prices have also undergone very material improvement. 
The largest quantities are being sent to ng 0 on the Clyde 
and the Tyne, and an excellent trade is being done with foreign 
ports, more especially with Hamburg. It is anticipated that the 
new specifications for Government require ts in c ction with 
the projected naval armaments will be issued within three weeks 
or a month. This circumstance causes makers to be considerably 
independent, as they are all holding themselves in readiness for 
this important work. See: adits a 

An important South Yorkshire industry, of which little is heard, 
is the manufacture of glass bottles. There was much complaint 
some time ago that the Germans were entirely ousting the English 
makers, even out of the English markets. It seems as if German 
competition had now been vigorously met. Mr. Greenwood, the 
secretary to the South Yorkshire Glass Bottle Workers’ Association, 
in addressing the members of the Mexorough branch on Saturday, 
said the glass bottle trade was prosperous, and its future gave no 
cause for anxiety. Negotiations have been going on for some time 
to form a syndicate of the glass bottle trade. It is expected that 
in a short time progress will be reported to those manufacturers 
who intimated their readiness to unite together. The glass bottie 
makers, like other manufacturers, object to the classifications of 
rates under the new Act, and have decided to notify the Board of 
Trade of their opposition. 

The first meeting of the Hadfield Steel Foundry Company was 
held at the Royal Victoria Station Hotel on Saturday last. Mr. 
R. A. Hadfield, the chairman of the company, presided. The 
report which was submitted showed a profit amounting to nearly 
£14,000. A dividend of 74 per cent. was declared, a largesum being 
allocated toformareserveand renewalfund. Mr. Hadfield stated that 
in spite of the extreme competition they had had a fairly satisfactory 

ear, and they anticipated that the ensuing twelve months would 

at least equally satisfactory. It was stated by a gentleman who 
is connected with a large colliery, that the Hadtield wheels he had 
in use were so superior that he had them still working, and appa- 
rently very little the worse for wear, while in other parts of the 
colliery wheels of other firms had to be renewed several times 
within the period. The Hadfield Company makes steel castings 
its sole speciality, and a recent development of its business 
is the production of armour-piercing projectiles for the Govern- 
ment, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland iron trade is as strong in tone as ever; a col- 
siderable amount of business is being done daily, and the tendency 
of prices to advance is still unchecked. At the market held at 
Middlesbrough on Tuesday last, No. 3 g.m.b., _—— delivery, 
was quoted by merchants at 37s. 9d. per ton, or 3d. more than they 
asked at the beginning of last week, and 4s. more than in January. 
For next quarter's delivery 38s. is the price demanded. Forge 
iron has risen to 36s. 9d. per ton, mottled to 36s. 3d., and white 
iron to Prospects, from a producer's point of view, are ex- 
ceedingly bright, and there is no doubt but that additional fur- 
naces will speedily be blown in if only the requisite supply of 
materials is obtained. 

A fair amount of business in warrants is reported. The price 
current on Tuesday last was 38s. per ton, representing an advance 
of 10d. within a week. 

The quantity of pig iron held by Messrs. Connal and Co. at their 
Middlesbrough store was on Monday last 250,527 tons, or 122 tons 
more than on the previous Monday. At Glasgow they held 
1,032,182 tons, or 380 tons less than when last reported. 

Shipments of pig iron from the Tees are proceeding at a very 
satisfactory rate, 71,981 tons having been sent away between the 
lst and 25th of this month, as against 50,697 tons in the corre- 
sponding portion of February. It is anticipated that by the end 
of the month stocks will have decreased by from 20,000 to 25,000 


tons. 

The demand for shipbuilding iron is still much greater than the 
supply, and the price of plates has advanced another 2s. 6d. per 
ton. The value of bars and angles is about the same as last week. 
The quotations current on Tuesday last were as follows, viz.:— 
Ship plates, £6 5s, per ton ; common bars, £5 12s, 6d.; and angles, 
£5 10s., f.0.t. makers’ works, less 24 per cent. discount. 

Steel plates and angles are also difficult to procure, and prices 
are tending upwards :—£7 5s. to £7 7s. 6d. is asked for the former, 
and £6 15s. for the latter speciality. 

There is not much inquiry for rails, but prices are well main- 
tained, £4 12s. 6d. to £4 15s. per ton being obtainable for heavy 
sections, 

The return of Mr. Waterhouse, accountant to the Board of 
Conciliation and Arbitration for the North of England manufac- 
tured iron trade, has just been issued in respect of the two months 
ending February 28th, 1889. It is as follows:— 





: Percentage Average net 
Weight invoiced. of totale sulin pation 
T. C. qrs. Ib. £8. 4d 

Rails .. 815 7 1 2% 0°59 417 171 
Plates 33,284 0 38 0 61°89 -- 5 2 424 
Bars .. 12,349 13 0 10 22°96 - 5 3 11°84 
Angles 7,831 11 2 27 14°56 415 910 
Total .. 53,780 13 0 7 100°00 5 1 885 


This return shows that the manufactured iron trade is steadily 
improving, the old low-priced contracts are gradually being worked 
off, and the manufacturers are now reaping the benefit of the im- 

roved prices, Since February, 1888, there has been an increase of 
Re. 8d. per ton. The greater part of this advance has taken place 
within the last four months. The output, as compared with a 
year ago, has increased by 7000 tons per two months. There is nu 
doubt but that subsequent returns will show still higher results, 
inasmuch as the average realised price just declared is from 10s. 
to 15s. lower than present quoted prices, 

A scheme is on foot to enable a number of working men from 
Newcastle and district to visit the approaching Paris Exhibition. 
Dr. R. S. Watson, who is a chief promoter, called a meeting of 
those interested, at his offices, on the 23rd inst. He said that he 
calculated that the expense would amount to about £5 per head. 
This was a considerable sum to all working men, and an imprac- 
ticable one to many. Buta large number might be able to spare, 
say, half the amount. He would be very glad to contribute to a 
fund to assist them, and he thought that there were other gentle- 
men in the town who would do the same. He would endeavour 
to be in Paris himself at the time of the visit, and give them every 

ist It was decided that a deputation pred = be appointed 
n Mr. H. Tennant, the genera] manager of the North- 
ilway, and that failing a satisfactory interview, Dr. 





to wait u 
Eastern 


Watson should be authorised to take what steps he might think 
expedient, 
A meeting of the members of the Institution of Municipal and 
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Sanitary ineers and Surveyors was held at Sunderland on the 
23rd inst., Mr. Ellis Clark, of London, president of the Associa- 

ion, occupying the chair. There was a considerable attendance. 
Mr. Petree, borough surveyor of Jarrow, read an in’ ing paper 
on ‘‘ The Air Pressure in Sewers,” and Mr. Rounthwaite, of Sun- 
derland, read another on ‘‘The Sea Wall and Promenade Works at 
Roker,” and another on “‘The New Hospital for Infectious 
Diseases.” An in ing discussion foll Subsequently the 
members visited and i the buildings and works which had 
been described, alsothe North Pier Works, which are now being 
carried out by the River Wear Commissioners, under the superin- 
tendence of their eugineer, Mr. Wake. 











NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THE Glasgow pig iron market has again exhibited a good deal of 
strength this week, although it is understood to have been sup- 
ported by the favourable we ye that come from all quarters 
regarding the iron and steel trade, rather than by any extra 
demand. Brokers report that there is i little specula- 
tion in iron warrants on the part of the public, and that the market 
is supported solely by the position of the legitimate trade. The 
past week’s pig iron shipments amounted to 8496 tons against 6001 
in the same week of 1888, and they consisted of 5174 tons 
despatched coastwise, 550 to the United States, 410 to France, 
300 to Australia, 125 to Holland, and 100 to Italy. It will be ob- 
served that the coastwise shipments are comparatively large, being 
5174 tons against 2808 in the co ding week, and the fact is 
indicative of the excellent trade that is being done at home by 
manufacturers of finished iron and steel. There are eighty-two 
furnaces in blast, Pe gee with eighty-seven at the same date 
last year. The stock of pigs in Connal and Co.’s Glasgow stores is 
decreasing to a small extent, while it is believed that makers’ 
holdings are being materially reduced. 

The prices of makers’ pigs are again for the most part higher 
this week. Free on board at Glasgow, Gartsherrie, No. 1, is quoted 
at 52s. per ton; No. 3, 50s. 3d.; Coltness, 55s. 6d. and 52s. 6d.: 
Langloan, 54s. 6d. and 51s.; Summerlee, 54s. 6d. and 50s. 6d.; 
Calder, 52s. 6d. and 49s; Carnbroe, 46s. and 44s.; Clyde, 48s, 
and 46s.; Monkland, 45s. 3d. and 44s.; Govan, at Broomielaw, 
44s, 6d. and 43s. 6d.; Shotts, at Leith, 53s. and 50s. 6d.; Carron, 
at Grangemouth, 52s. 6d. and 47s. 6d.; Gl at Ardros- 
san, 50s. and 44s. 3d.; Eglinton, 44s, 6d. and 43s. 6d.; Dalmel- 
lington, 45s. and 44s, 

There is a very good demand here for both Cleveland and 
hematite iron. The Scotch hematite makers are not able fully to 
meet the requirements of steelmakers for hematite, and partial 
supplies are taken from Cumberland. 

‘The demand for steel boiler plates has been very large, and is so 
still, tare! for marine 7 ne and the pressure upon the 
Scotch markets for delivery of these plates is greater than is at all 
agreeable, as it is all but impossible to satisfy customers as to the 
time of delivery. The makers have again been obliged to advance 
a to the extent of 2s. 6d. a ton, and the quotation for Siemens’ 

ler plates is now £8 10s., less 5 per cent. discount, ship plates 
remaining at £7 12s. 6d., and rivet bars at £7 5s. 

The finished iron works continue very busy, but there is not so 
much fresh work offering as of late, so that there is a prospect of 
makers being able to get their orders turned out in better time 
= formerly. 

ere was shipped from Glasgow in the past week machinery to 
the value of £10,400, the = part of which went to India and 
Australia; steel goods, £8700; and general iron manufactures 
£29,500, of which tubes, galvanised iron, &c., to the value of 
£8920 went to Sydney ; £8510 pipes, &c., to Buenos Ayres ; and 
£4520 pipes, sheets, stoves, and tubes, to Brisbane. 

Sheet makers here are not = apes anything of the slackness 
that appears to be threatened in some of the English centres of 
manufacture. The reason of this, no doubt, is that they are onl 
in a very smal] degree dependent upon the galvanising trade, whic 
is evidently about to suffer temporarily from the slackening of 
trade in some of the Australian Colonies. Makers have still very 
good orders on hand, and they have been laying in stocks of the 
raw material, which threatens to be higher in price. 

Makers of steel rails are very busy, and they have been obliged 
to advance their prices 10s. per ton. 

The coal trade has begun to gather more strength. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

As showing the detrimental effects of the late disturbance 
amongst the colliers, I find that the old activity is scarcely regained. 
During the three weeks of the crisis a number of steamers were 
diverted to other ports, and coal far inferior to the steam coal of 
Wales obtained. On Wednesday the market was perceptibly 
weaker, though I have not heard of any decline in price. 

Quotations for best steam coal are still 14s., and generally all 
classes of coal are firm at last quotations. 

It is felt that the ‘‘ weakness” is only a temporary one. Tonnage 
went to other ports for loading, but the settlement of difficulties 
in Wales will soon bring them back again. Such is the feeling at 
Cardiff, Swansea, and Newport. 

But it shows how easily prosperity can be shaken. If colliers only 
knew the delicacy of the trade connections they would not be so 
easily misled by agitators. —— have now done a good thing by 
preserving the integrity of the sliding scale, and there is no fear of 
a ‘* month’s notice ” again. 

I visited the new coalfield in the Caerphilly Valley a few days 
ago. Prospects are good, and any day a seam of coal may 
struck. If the coalfield should prove well, this will be the “‘new 
Rhondda,” and retain the prosperity of Cardiff for many a year. 
The Rhymney line runs right through the valley, and an easy link 
with Newport and the London and North-Western is obtainable. 
The Rhymney Railway is at present in an excellent state, but this 
new coalfield wil] be an acceptable addition to revenue. A speedy 
start at the Aberdare Junction in the Taff Vale by Guest and Co. 
may be looked for, The necessary preliminaries have been long in 


good hands, and when completed ground will be opened. Costly 
experience has taught many a coal winner that a large under- 
taking—and this will be the deepest sinking in Wales—must be 


thoroughly matured at the outset. 

Dock contractors’ plant No. 3 was dispersed at Pentyrch 
this week. I note that a very important sewerage contract for the 
Rhondda scheme has been secured .¢ Messrs. Parker and Co., 
Cardiff. A project for weiring the Taff is again brought forward, 
and promises well. 

The activity in the iron and steel works, which was sensibly 
affected by the commotion in the coal trade, is fully restored, and 
the market is distinctly ‘‘up.” At Newport this week steel bars 
were quoted 5s. per ton advance, and steel billets 7s. 6d. Pig all 
over the district is advancing. Swansea rates on Tuesday were as 
follows :—Glasgow warrants, 44s. 4d.; Middlesbrough, 37s. 10d. 
This is 8d. for Scotch and 1s. Middlesbrough advance over last 
last week. Hematites are at 47s. 8d. Welsh ironmasters are 
stocking, and there is a strong likelihood of higher prices. Welsh 
bars are quoted at £5 to £5 2s. 6d.; steel rails, £4 10s. to £4 12s, 6d., 
heavy sections; light, £4 17s. 6d. to £5 lis, 

So close is the rivalry between Wales and the North, that a cargo 
of steel rails was imported into Wales this week from Workington. 
This was to Swansea; another proof that sea-borne rate is very 
much less than that of land, and yet railways are moving to make 
the incubus heavier still. Thus determined opposition may be 
e — A large cargo of sleepers left, here for Rosario this 
wee 
Good news comes from Landore, where there has been a six 





months’ stoppage. Agents were over the works this week, and a 
restart is amongst the certainties, 

The tin-plate syndicate is still under discussion, and next week 
I am promised fuller details. It is evident that there is a strong 
desire in some quarters to bring it about. 

In the matter of the coal syndicate, to which I referred last 
week as confined to English coalfields, an influential gentleman 
tells me that the inclusion of Wales is one of the features, but 
“not yet announced.” He regards the scheme as one that will be 
vigorously attempted. A large colliery owner of Wales is stated 
to be one of the prime movers. 

Tin-plates are advanced 3d. per box this week. Steel bars are 
ie 5s. a ton, and this has necessitated the advance, which is not 
li Oe stop at present figures. Present prices are: Cokes, 
18s, 3d. to 13s. 6d.; Bessemers, 13s. 9d. to 14s.; Siemens, 14s. to 
14s, 3d.; block tin is at £94. 

The tin-plate trade is fairly active, but there are some disturbing 
elements about. 

Cokes—furnace and foundry—are very firm at 16s. and 18s. 

Patent fuel is in good demand at last quotation, 10s, 9d. to 
lls, 6d. Pitwood, 17s. to 18s. at Swansea ; some sales 16s, at Car- 
diff. Iron ore in good demand. 

The report of the South Wales Miners’ Provident Society bas 
just been issued, and is an instructive and a hopeful one. Last 

ear there were over 9000 cases of disablement amongst the mem- 

and 88 fatal accidents. The fatal accidents placed 34 widows 
and 67 children on the fund, and at the close of the year 254 
widows and 523 children were in recept of annuities from the 
society. In the majority of cases these would have been on the 
“parish,” and yet I hear of no contribution from ordinary rate- 
payers. The members slightly declined at the early of last 
year, but are now increasing again. They now number 39,281. 
Available balance £45,981, all well invested. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

ForRTUNATELY the financial collapse in Paris has, apparently, not 
affected the iron markets here. is isa fortunate circumstance, 
and shows that the coal and iron industry here has emancipated 
itself from ible fluctuations and crisis, which might be caused 
by such idiotic speculations as this copper ring, undertaken by 
French financial iustitutions. A few years this might have 
been otherwise, as many industrial undertakings, especially in 
Rheinland-Westphalia, have had to thank their existence to the 
monetary assistance received from Paris banking establishments, 

The iron trade has jogged along in the same ambling fashion 
as for the last few weeks, and will probably enter the new quarter 
at a similar pace, for, as far as can be seen, there is nothing, 
without the limits of the trade, to cause any great 
change. Two things might affect it; one is if it should once 
be definitely made known that the International Rail 
Convention was to become a fact or not, for so long as the 
lukewarm negotiations are at present carried on the rail trade 
here will be content. For some time back the rail rolling mills, 
though united but not covenanted, agreed, some to cease producing, 
others to curtail their output, and so enjoy as long as possible the 
remunerative prices now paid by the State at the several tenderings, 
which would at once be disturbed so soon as competition from 
England or Belgium came in, which has not been the case since 
the negotiations have been carried on. The other is, that as soon 
as eg in the above-named two countries got up only a little 
higher, there would again be activity displayed to regain the 
oversea export trade; but, with these exceptions, there is no 
apparent reason why the physiognomy of the trade should be 
altered from its present one of jog-trot for a considerable time. 

The reports from Silesia still continue good. Though the out- 
ae of pig iron of all sorts is increasing, it finds a sale most readily 

th at home and abroad, and prices are consequently easy to 
maintain. The rolling mill branch also shows a constant develop- 
ment, the beginning of the building season having brought them 
orders into and beyond the coming quarter. The deliveries of all 
sorts of heavy sections continue regular at M. 142°50 to 145, whilst 
sectional and the finer sorts are noted at M. 165 to 167°50 p.t. Boiler 
plates are in great request, and the same may be said of sheets, 
the prices being well maintained at M. 165 to 177°50. Heavy 
section rails are also in large output. With the exception of tin- 
plates every other kind of iron, crude or manufactured, is in 
full demand at good prices in Austria, where, the weather having 
cleared up, the fuilding season has been opened. Also the large 
orders for railway rolling stock are beginning to put their impress 
on the market. 

The position of the Belgian iron market has been very firm of 
late, though in the last few days the inquiries have come in rather 
slower. e copper crash in France has thrown its shadow on the 
neighbouring countries, yet on the whole it bas had less effect than 
was to eos be feared. The works for the most part are well 
employed, which can be especially said of those rolling plates and 
steel rails, Also the machine and constructive shops are well 
supplied with orders. Two Belgian works have been awarded 350 
wagons for the Mediterranean Railway, but the bulk of the orders 
fell to Italian works. The thirty-one small locomotives lately 

iven out for the subsidiary light railways were awarded to two 

lgian houses; the tenders varied between 21,500f. to 28,900 


a-piece. 

The French iron market remains on the whole weak, and bas 
been so for a length of time, without anyone being able to discover 
the real cause of this; but the latest returns published would seem 
to indicate that the production of crude manufactured iron and 
steel is a long way above the consumption. The increase of raw 
iron in 1888 amourted alone to 121,000 t. The production of iron 
and steel during this time was increased by 94,500 t., which would 
require 110,000 t. to produce it, so that increase did not appear so 
important, as at that rate only 11,000 t. would have gone to stock. 
On the other hand, this does not clear up the mystery of an 
increase of 62,000 t. of bar iron, and the consumption has in 
no case increased in such a proportion, and in the same 
way the output of steel has developed, which is now used almost 
indifferently with iron. Then it must not be forgotten that mal- 
leable iron is produced in forty departments of France, each work 
fighting for itself. It is, therefore, not to be wondered at that 
there is a continued contest going on, which naturally must lead to 
a weak tendency in the market. The prices are lowest in Paris 
just now, where merchant bars are noted 135f., and girder, 140f. 
per ton ; dealers and manufacturers each laying the blame for such 
prices the one on the other. Many of the rolling mills are only 
able to keep at work three or four daysa week. Then strikes here 
and there are another factor to reckon with. 

The Rhenish-Westphalian iron market exhibited a thoroughly 
firm ition all through the week. There was a brisk demand 
for all kinds of manufactures, and for this reason prices could be 
well maintained, and showed a rising tendency all round. The 
iron ore market shows the same favourable features as for a long 
time past. The higher sea freights are causing buyers to be very 
desirous of closing long contracts, but what ore is gotten finds 
ready sale without entering into engagements of this kind. Pri 
nevertheless, though very firm, have not been altered, and stan 
for steel stone, M. 13.30 to 14 p.t. free at mines, 
The minettes of all grades are also in brisk demand at 
former prices. The animation in pig iron continues. Spiegeleisen 
is in brisk demand, the price of M. 63 p.t. is thoroughly 
firm for the 10 to 12 p.c. grade. Forge pig is in better de- 
mand from week to week. The puddling works are requiring ree f 
large parcels, and convention list price has been long exceeded, 
best sorts now fetching M. 55°50 to 56 p.t. It is, therefore, not 
unlikely that the convention will shortly declare another official 
rise. Foundry iron keeps in good request, and all sorts are firm at 
from M. 55 to 63 p.t. ic pig keeps in constant good request, 


and a rise in = has been accomplished, so that it now stands at 
M. 47 p.t., which is promptly paid. Bessemer is also a little more 
lively, and is at present Setod M. 56 to 57 p.t. Luxemburg forge 
costs M. 36 to 37 p.t. The rolling mill branch is all at once exceed- 
ingly busy, and the works are scarcely in a position to satisfy the 
domestic demand for new orders, let alone the old specifications now 
flowing in to be promptly executed, which, however, cannot be pro- 
mised under five to six weeks’ date. As a consequence of this activity, 
stocks have been so far cleared off that in a very short time there 
would cease to be any at all if this continues. Also from abroad 
inquiries have been more active, and a few works have actually 
received some specifications. Prices are firm, and paying for those 
works producing their own raw materials, but not so with those 
which have to purchase them. Hoops are in an extremely favour- 
able position, and the specifications in hand insure the mills regular 
activity for some months ahead. Girders and building sections of 
bars are in very good request. Plates are exceedingly brisk, and 
the sales as good as ever. In fact, prospects are so that 
remunerative employment for the works seems insured till the end 
of the year. The price, though firm, has not gone up in the same 
ratio as that of the raw material. The price of boiler plates, at 
any rate, is likely soon to rise, as very large orders for boilers have 
been placed. Sheets have improved a little. 

We are likely shortly to deprived of our market here for 
stamping sheets, which, though not excessive, was of some slight 
importance when tin-plates were added. It appears that the 
Minister of Commerce has directed the question to the Council of 
German iron industrials whether it is not possible in Germany to 
manufacture thin sheets, black and tinned, which shall equal the 
English for deep stamping. Of course an indignant answer will 
be sent to the Minister, protesting that there is nothing made in 
England which is not, or cannot, be made as well and better in 
Germany ; whereupon some means will be found for excluding our 
manufacture, and the unfortunate workers up of the sheets may 
see how to get on as well as they can. 

Wire rods, drawn wire, and wire nails are in the same wretched 
condition as to price as heretofore. The demand for abroad is at 
present very poor and decreasing. The constructive shops all con- 
tinue in active employment. 

The railway and constructive shops are coming so well forward 
with their orders for wrought iron of all kinds, that the rolling 
mills have booked e ments till the end of the second quarter, 
and former specifications are now flowing in for prompt execution, 
so that the works have difficulty in fulfilling their old engagements. 
This, with the continued rising in raw materials, has, of course, 
been the cause of the late further rise in prices, which at the last 
confirmative meeting were settled at M. 130 for 50 t. lots, 1324 for 
10 to 50 t. lots, and M. 135 for smaller parcels, The demand, 
however, for abroad does not much improve, nor will this be the 
case till prices in England and Belgium advance considerably from 
what they are now. 








LAUNCHES AND TRIAL TRIPS. 


On the 21st inst. Messrs. Raylton Dixon and Co, launched a fine 
steel screw steamer the Ethiope, which has been built for Messrs, 
Elder, Dempster, and Co., of Liverpool. Her dimensions are as 
follows :—Le: over all, 330ft.; breadth, 40ft.; depth moulded, 
24ft. 3in.; with a dead weight carrying capacity of 4400 tons, This 
vessel is built on the raised quarter-deck rule, but with the well 
filled in, thus joining the bridge and forecastle, and is fitted through- 
out as a first-class cargo steamer. Her engines will be by Messrs. 
T. Richardson and Sons, of Hartlepool, with cylinders 24in., 38in., 
64in. by 42in. stroke. 


On March 4th Messrs. Forrestt and Sons launched from their 
sbip and yacht building a at Wyvenhoe a flush-deck store- 
carrying “2 barge for H.M. War-office, named the Sir Stafford 
Northcote. T J sop ow dimensions of the vessel are :—Length, 
86ft.; breadth, t.; depth, 6ft. 8in. On leaving the ways she 
was named the Sir Stafford Northcote by Miss Schneider, daughter 
of one of the partners of the builders’ firm. The barge is titted 
with Curel’s patent windlass and steering gear, and all latest im- 
provements with regard to working sails and cargo. The cabin aft 
is nicely fitted up in polished hard woods, and the forecastle 
forward is roomy and well formed. 


On Tuesday Messrs. Schlesinger, Davis, and Co. launched a large 
steel screw steamer named the Benwick, built for Mr. Joseph 
Hoult, of Liverpool, the managing owner of the Ben Line of 
steamers of that port. The vessel is of the following dimensions: 
—Length, B.P., Jott. ; breadth, moulded, 40ft.; depth, moulded, 
23ft. 2hin., and is designed to carry a deadweight cargo of 4000 
tons. She is constructed on the cellular bottom principle through- 
out for water ballast, and has a poop, long-raised quarter-deck 
long bridge extending beyond foremast and a topgallant forecastle, 
Shifting boards and trimming hatches will be fitted to each hold in 
order to comply with the Grain Cargoes Act. She will be rigged 
as a two-masted fore-and-aft schooner. The Benwick classes 
100 Al in steel at Lloyd’s, and has been built under special survey. 
The engines, of the triple-expansion description, are of 190 nomi- 
na] horse-power, having cylinders 22in., 34in., and 56in., and 42in. 
length of stroke. The boilers are of steel, two in number, work- 
ing at a pressure of 1601b. persquare inch. The machinery has been 
constructed by Messrs. Black, Hawthorn, and Co., Gateshead, and 
together with the hull, has been erected under the superintendence 
of Mr. A. C. Hay, of Liverpool, the owners’ superintendent 
engineer. 


The fine new screw steamship Imperial, just completed by Messrs. 
Laird Brothers for the Compania Sud Americana de Vapores, of 
Valparaiso, having on the 18th inst. made a very successful pre- 
liminary trial trip, was on Saturday last taken out for her official 
trial, when a large party took advantage of the fine day for a 
pleasant cruise. e Imperial left the Alfred Dock about 3 a.m., 
and was under weigh for about twelve hours, docking again on the 
afternoon's tide. Having since her preliminary trial taken on board 
a very large quantity of coal, in order that she may steam to the 
West Coast witbout filling up at any port of call, the vessel was 
deeply laden and somewhat out of trim, but in spite of these cir- 
cumstances the result of several runs between the north-west and 
Bar Lights gave a speed, we are informed, of over 14 knots, the 
machinery working with perfect smoothness and developing about 
3000 indicated horse-power ; which proved to those concerned that, 
when in proper working trim, the contract speed of 15 knots 
would be reached with ease. The trial was considered 
bighly successful in all respects. The vessel has been selected 
by the Chillian Government for the conveyance of about 
7 emigrants from France, and will sail at once for 
Bordeaux, where she will embark them. The Imperial is intended 
for the company’s service on the West Coast of South America, and 
is very similar to, but of larger dimensions and power than, the 
Cachapoal and Mapocho, built by Messrs. Laird for the same 
owners some years ago, and which have made a reputation on the 
coast. She is a very handsome vessel with a ~— stem, with a 
figurehead representing a water nymph, and an elliptic stern, and 
is rigged with three pole masts. One of the boats carried is a 
steam launch. Her dimensions are: Length, 333ft.; beam, 41ft. ; 
depth of hold, 20ft.; tonnage, 2758 tons o,m.; and she is propelled 
by a set of triple-expansion engines, having cylinders 3lin., 49in., 
and 75in. in diameter by 54in. stroke, supplied with steam at 
150 1b. pressure by two double-ended steel boilers, with six of Fox’s 
corrugated furnaces in each. To meet the special requirements of 
the trade and secure perfect ventilation, the sides between main 
and spar decks have been left open, the spar deck being supported 
on stanchions, and the whole of the accommodation for first-class 
passengers and officers provided in spacious deck-houses on that 
deck, under cover of the shade deck, which affords a magnificent 
promenade the whole length and width of the ship, and is pro- 





tected by canvas awnings, 
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NEW OOMPAN IES. 


Tue following companies. have just been regis- 
tered :— 
British Automatic Weighing and = ray 
Machine Pasir or Limited. 


This compan; red on the 16th inst., 

with a capital o! £120, , in £1 shares, to acquire 

and work the patent rights forthe United Kingdom 
for automatic machines invented by F. C. Lynde, 
C.E., and the late J. Lees, to be used in conjunc- 
tion with automatic weighing machines, and the 
automatic sale of sweetmeats, cigars, cigarettes, 
&e. The first subscribers are :— 


8) 
W. H. matey, 9, St. James’s-square, Manchester, 
Li 


solicitor .. 
ae B. Bei “y, xchange: -street, “Manchester, 
anuf: hemist 
y Leigh, a. ‘Ceabectvest, ‘Manchester, con- 


Itin, 
< gy ea a 


* cian 
R. E. Braithwaite, 82, Kennedy- street, “Man: 
chester, solicitor 
F, C. Lynde, C.E., ‘25, Cross-street, “Manchester... 
N. P. F. F. Sandiford, 4, King-street, Manchester, 
wine merchant yee ear ee 
The number of ations’ is not re 7 iis than 
three, nor more than ten; the first directors are 
J. W. Maclure, W. Dettien, A. de Beer, T. D. 
Lingard, and F.C. Lynde; qualification, £100 in 
shares, The company in general meeting will 
determine remuneration. 


~ = = 


— 





Laing, Warton, and Down Construction 
Syndicate, Limited. 

This syndicate was registered on the 18th inst., 
with a capital of £40,000, in £100 shares, to 
acquire certain apparatus and articles, under- 
taking, and installations belonging to the busi- 
ness of Messrs. Laing, Warton, and Down, of 82a, 
New Bond-street, in connection with the Thom: 
son-Houston International Electric Company’s 
system of electric arc and series lighting. The 
subscribers are :— 


Shares. 
P. G. B. ge C.E., Newcastle-on-Tyne.. 20 








J. PF ny n. Tyne, manu- 
actu 

Lieutenant-Colonei B. H. Martindale, C. B., ‘Biek- 
ley, Ken’ ahd bs. Lenten 10 
J. Tennant, ite ne ca Pe 5 
W. Crewdson, 60, Courtfield- 5 


K. Waterhouse, 4, Gee meen, ‘chartered 

accountant .. 3 
H. G. H. Norman, 5, Southwell: ‘gardens, barrister 3 

The vendors are inted agers, and will 
be entitled to £500 per annum for office rent and 
salary, and also to 10 per cent. of the annual net 
profits, but not exceeding £2000 in any one year, 








Bath Electric Light Company, Limited. 


On the 21st inst, this company was registered, 
with a capital of £25,000, in £10 shares, to 
acquire a licence to use and work the Thomson- 
Houston system of electric lighting in the city of 
Bath, and within a radius of five miles thereof; 
also to adopt an ment with the Anglo- 
American Brush Electric Light Corporation, 
Limited, for the sale and purchase of plant, 
machinery, and s manufactured by that 
company. The subscribers are :— 

Shares. 


*Major-General -acaae Burn, 17, Lansdowne- 


crescen 
ae General C. A, ‘A. Benson, 28, Lion: hill, Bath 
*H. Massingham, Oldfield- road, Bath, elec- 


holes 
*John Chivers, 2, “New Bond-street- -buildings, 


Bath, jeweller 
*A. Taylor, 8, New Bond- -street-buildings, Bath, 
uit manufacturer 
J. Rickett, 26, “Forth Ley solicitor 
W. Jeffery, 2, Nort Bath, 
accountant’ oe et 66 op © 00 ee 1 


b od directors is aut te atin then 
three, nor more than nine; qualification, one- 
hundredth part of the subscribed capital for the 
time being. Remuneration, £50 for every £5000 
or fractional part of £5000 of capital, provided 
that 5 per cent. dividend be first paid, in default 
of which payment there will be no remuneration, 


1 
1 
1 
1 
1 
1 














City of Worcester Tramways Company, Limited. 

This company was registered on the 22nd inst., 
with a capital of £32,000, in £5 shares, whereof 
2400 are cumulative £6° per cent. preference 
shares, to construct and work tramways or rail- 
ways in the United Kingdom. The subscribers 


are :— ° 
Shares. 
John Fell, Leamington, contractor... .. °° 1 
E. Oppert, 15, Porchester-terrace .. 1 
A. Phe ove Manor Park, Essex, secretary ‘toa ‘ 
oT. Hill 1, Howden-road, South Norwood |. 1 
©. pa] 110, Wilmer- gardens, Kingsland,agent 1 


L. H. Wilkins, lll, Brecknock-road, N.W., 
journalist ee 6s ce ee 
J. McMillan, 161, Adelaide-road, N.W. on 1 
The number of directors is net to be lens than 
three, nor more than seven; the subscribers are 
to appoint the first, are are to act ad interim: 
remuneration, £200 per annum, and an additional 
£100 for each £10,000 share capital over £3500, 
and an additional £100 for each per cent. divi- 
dend beyond 5 per cent, per annum, 





Southwark Foundry Company, Limited. 
This company was registered on the 21st inst., 
with a capital of £12,000, in £10 shares, to carry 
on the business of iron, brass, and steel founders, 

and workers in metal. The subscribers are: i 

Shares, 

*W. Halford, Warrington, Lancashire, ironfounder 

ay Eckstein, 187, Union- street, Southwark, 


J. “T Keene, 9," “New Oxford-street, colliery 


iH 56, Wray-crescent, Tollington Park, clerk 
*J. A. illmore, 2, Wansey-street, Oxford. street, 


f.. 
J. on 14, High.street, Notting-hint, “tron: 


J. . Myrtie-road, “Acton, engineer - 


The number of directors is not to be less than 
three, nor more than five ; qualification, ten shares ; 
the subscribers denoted by an asterisk are the first; ; 
remuneration, £1 1s, each for every board meet- 
ing attended, 


et 





THE PATENT JOURNAL. 
Content rem: sie: Retest af Ge: Gemaratanane of 


Application for Letters Patent. 


*,* When patents have been “ communicated” the 
“name and address of the communicating party are 
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. See of Scarves and Neckties, F. W. Rees, 
4659. Buttons, C. von Reis, London. 
4660. Fastenrnos for Baos, H. Lehmann, Berlin. 
4661. Foot-Licnts and Mepiums, C. R. Noble, North- 


ton. 
th." Baouwane Spoorts, J. W. and W. B. Wilson, 
Halif 


‘ax, 

4663, Mortisine Cuiset, R, W. Little, London. 

4664, Propge.iine Saips by Water Power, J. G. Mill- 
waters, Eveston. 

4665, Links, C. 8, Snell, Cornwall. 

4666. Dust Preventers, H. Barnascone, jun., and H. 
P. Kirkby, Sheffield. 

4667. Power Looms for Fancy Fapaics, W. and F. 
ackson, Manches' 

4668, Boot-MaKING Macurnes, H. Collet and M. 
Mericlienski, London. 

4669, Texsion Putters for Spixnino, J. Wilson, 
Keighley. 

4670. Hosiery, G. F. Sturgess, W., E., and F. Brown, 
Leicester. 

4671. Woven Wire Marrress, R. Pitt, Birmingham. 

4672. Beatinec Out ScyTues, Fairweather, —(M,. 
Hiimpfner and Co., Germany.) 

4673. PREVENTING Waren Pie Pires from Burstino, G. F. 
Underwood, Kidderminster. 

= Manuracture of SULPHATE of Sopa, D. Herman, 

ve 

4675. Twistino or Dovstinc Yarns, W. Rhodes, 
Keighley, Yorkshire. 

4676. Furnaces and Furnace Fire Bars, I. Shaw, 
Brampton. 

4677. Tosacco Pipgs, J. A. Smith, Waterford. 

4678. Tzacuinac Army Sionatuinc, H. Andrews, 
London. 

4679. = Enaines, W. F. Bowen, Bolton. 

4680. Puzz.e, W. W. Harriso Harrison, Birmingham. 

a and STRETCHING Trousers, T. 8, Lavis, 


-. Een Rockne Bars, B. D. Healey, Bamber 

4683, Fire-proor Aspestos Wat Papers, H. Ellis, 
London. 

4684. Fasteninos for Boots, &., R. D. Hewetson, 
London. 

4685. a Meta Boxes or Cases, J. M. Clark, 

ndon. 

4686. MANUFACTURE of Fvuet, J. 8. Balfour and J. P. 
Houfton, London 

4687. TraNsmiTtina Heat to Fivuips, T. W. Duffy, 
London. 

4688. Manuracrure of Sram Paps, J. Lindley, 
London, 

4689. Macatmery for Maxine Wire Naits, E. A. 
Nichols, Birmingham. 

ge oy Sevcr-supportine Bis, J. Hicks and J. Spear, 


4691, Lequaen or Scent Frames, &c., 8. Jameison, 
Londo: 


mn. 

4692. Evaporation of Caustic Sopa Lygs, W. Law, 
03. Rea 

4693. Keapino Desk and Tripop Stanp, J. Green, 
London. 

4694. Moror, C. Wells, London. 

4695. Boats, W. Heslop, London. 

4696. SuppLyrne O11 to Lamps, C. W. B. Dear and 8. 

. Catterson, London. 
4697. Cockine Mecnanism of Guns, J. W. Smallman, 


on, 

4698. Basins, N. T. E. Woodham, London 

4699. CLEaNInG the Bow.s of Tosacco Pires, C. E. 
Wallis, London. 

4700. CooLtna AUTOMATIC SALE Macurngs, R. Miiller 
and A. Maas, London. 

4701. Waste SuLpsuric Acip Pickus, &c., 8. Daw, 


mdon, 
4702. Deracnine Screw Proreciers, &c., J. Bower, 


mdon, 
4703. Pores or Masts, F. B. Nicholson and E. J. 
Jennings, London, 
- Merers for Measurtnc Fiuips, A. Goodwin, 
London. 
ate Ss Weeanee Macaig, J. A. Bryce, London. 
4706. VeLocirepes, J. Robinson, London. 
4707. Trap for Birps, F. J. Adams and rs J.D. Paul, 
mdon. 
4708. Gear Wuee s, C. Lock, London. 
4709. Paper Knire, A. Jubb.—( Messrs. Brower Bros., 
United States 
4710. Gas Enoines, W. von Oechelhaeuser, London. 
4711. Toy, E. W. Barratt, London. 
4712. Pocket Lamps, E. W. Barratt, London. 
4713. Snap Hook, C. E. Walther, London. 
4714. ApeLiance for CurvaTuRE of the Spring, E. T. 
roux, London, 
4715. Tomato Vingoar, J. F. Peasgood, London. 
4716, PHOTOGRAPHIC Cameras, J. Y. Johnson.—(H. 
Pusset, France. 
4717. SHIRTS, H. F, Edwards, London. 
4718, Stampine Meta Prats, J. Ellis, London. 
4719, + - enemy of Gotp and Sitver, T. R. Jordan, 
on. 
4720. Cocks or Vatves, B. Rhodes, London. 
4721. ene © A. Fleuss, London. 
4722. Courtine Devices for E.ecrric Conpucrors, 
Lake.—(4. C. Griggs, United States ) 
4723, CONVERSION of Ammonic CHLORIDE into AMMONIA, 
F. M. Lyte, London 
4724, Haas Sats of Leap, F, M. and C. H. M. Lyte, 
London. 
4725, Srorixe Cicars, E. B. Alexander, London. 
4726. aaeas the Waste Heat of a Gas Fiamg, R. A. 
G ndon. 
pag Sewise Macutnes, W. Haydon, London. 

. Corn WeicHING Macuiygs, J. T. Butler, London. 
79. Uritisino Exuaust STEAM, J. Wright, ‘London. 
4730. Cuimney Pots, W. H. Townsend, London. 

4731. Purirication of Iron and Sreet, W. C. Roberts- 
Austen, E. J. Ball, and A. Wingham, —_— 

4782. TYPE-WRITING Macuines, H. H. Lake.—(H. E. 
Tilestone, United States.) 

4733. Sprinc Hinges, J. Keene, London. — [Date 
—— afl under Mo gee 103 of by Patents Act, 

ugust, 1888, being date of application in 

the United States oo . 

4734, Socket Enps of Pires, F. Smythe, London. 

4735. pinpLEs and Bospins, A, J. Boult.—(J. B. 
Marcson, United States.) 

4736. Sream, &c., Borers, A. J. Boult.- (0. Mentzel, 
Germany.) 

4737. SiaNauino, &c., in Speakina Tuses, G. King.— 
(H. A, Cutmore Victoria.) 

4738. CLEANING Wixpows, A. J. Boult.—(F. B. Lange, 
Germany.) 


19th March, 1889. 


4739. Swivet for Frac Hatyarps, H. J. Allison.—(/. 
Townsend, United States. 

4740. Pianos, G. Steck, London. 

4741. GLUTEN and STARCH, H. Barker, London. 

4742, Sprinos of Raurway Carriages, W. H. Prest- 

ich, Tottenham, 

4743. SEPARATING Particits, W. P. Thompson.—(0. 
Sundgren, Sweden.) 

4744, Towg.uino, ©, J. Webb, Liverpool. 

4745. Gas Reautator, J. Smyth, Bristol. 

4746. BLenpine Liguips, C. Clarke, G. S. Grayson, 
and A. and J. ton, Sheffield. 

4747. Securinc Hanpies of TaBLe CuTLEeRy, G. 
Snowden, Sheftield, 


4748, ELecTRiIcaL Aomteanene, 1 W. Howson, Sheffield. 

4749. Rat, &c., Traps, W. Bail 

— Lupeicators, J. J. ‘and T. " Day, London, 
Fe gg Pout of Leap broaia, W. Hillmer, 


“Chel 
4752, StRexotuEentna Woop Hanpues, J, Whitehouse, 
Cannock, 
4753, Prismatic Compass, F, J, 8. Cleeve, London. 
4754, ee Puniriers, A. M. Robinson, Liver- 


athe Granp for Atracuina to Borries, G. and H. 
Abraham, Southampton. 
4756. Froos for Looms, F, Topp and J. Ashworth, 
Farnworth. 
4757. Looms for Weavine, 8. Walker and G. Leek, 
Radcliff 


le. 
4758, Fexpinc Stivers to Canpine Enoines, W. Law- 
m, Hudders: 

4759. MouLpine Fine-ciay, J. R. Kempe, London. 
4760. STRAIGHTENING Piece Fasrics, | and G. F. 
Butterworth, London. 

4761, Ink Borres, J. Neale, Newcastle on-Tyne. 

4762, CARRYING OIL-CaNs with VeLocipepes, E. Nash, 

re. 

4763. Brooms and Brusues, R. 8. Wood, Manchester. 

4764, Toy Ax.es, G. W. Herbert, Birmingham. 

hy — Tin and Terne Piates, T. H, Johns, 

4766. Burrers for Rattway Venicies, L. R. Thomas, 
Swindon. 

4767. Mountina Circies of Compina Macuixes, T. 
Baston and T. H. Shaw, Bradford. 

- Operatine DaBBixa Brusnes, F. Unwin, Brad- 


: Drawixo OvtLives of Opsects, W. Uhienburg, 


4770. Lixeos used in Looms for Weavixe, D., M., and 
A. Sowden, Halifax. 

4771. Stopcocks, J. Barr, Glasgow. 

4772. Scissors, U. Groombridge, London. 

4773. Firtincs for Doors of Minera Wacons, J. 

ey, Sou 

4774. Prevention of Damp in Orcans, &c., W. H. 
Butlin, London, 

4775. Ciippine Horses, — Muir, Glasgow. 

4776. Gas-BURNERS, W. and F. W. Wright, Manchester. 

4777. Tapestry, A. and J. ese Glasgow. 

4778. Runners for UmBre was, J. B. Seel, London. 
779. Rervectors, T. A. Garrett and W. Lucas, 
London. 

4780. Locxinec Apparatus, W. Holland and W. T. 


e, London. 

4781. Penci, SHARPENERS, D. Codd, London. 

4782. UMBRELLA Frames, E. Munday, London. 

4783. Raitway Covup.iinos, F. Walker.—(P. Jsaacs, 
Jamaica.) 

4784. Money TILL, W. Stabb, London. 

4785. Stram ENotnes, W. 0. and J. D. Worth, London. 

4786. COMBINATION Toot, M. Baker, London. 

4787. Boots and Suoks, C. Sack, London. 

4788. ANTI-FRICTION ROLLERS, a Hardwicke, Lee. 

4789. Pomps, J. C. R. Okes, London. 

4790. MovasLe Winpows of Venicues, 8. Betjemann, 
London. 

4791. WasustTanps, N. O. Bond, London. 

4792. Dress Saizps, A. Taylor, London. 

4798. ADJUSTABLE ALARM EcG-TImMER, W. Fraser, Bir- 


ming! e 
4794. Banos, J. Wallis, London. 
4795. ATTACHMENTS in Bettina for Macuinery, T. 
Cudlipp, London. 
4796. Apparatus for SuperHEATING Steam, G. Schim- 
ming, London. 
4797. BURGLAR-PROOF WINDOW-8A8H STEADIER, C. Lett, 
London. 
4798. Sappies, F. Rehkopf, London. 
4799. Hogs, &., G. F. Lyndon, London, 
4800. Execrric Conpuctors, H. H. Lake.—({A. A. 
Brooks, United States.) 
4801. Raisune and Transrortinc Earth, H. A. Carson, 


ndon. 

4802. Recepractes for Lisricants, W. T. Hicks, 
London. 

4803. Enornes, M. P. W. Boulton, London. 

4804. Sewixe Macuings, R. Weiss, London. 

4805. Packixe Fis, &c., F. Waide, London. 

4806. Tivxs, Sir E. J. Harland, Bart., London. 

4807. ConverTInG Souip FvueEL into Gaszous Fut, W. 
J. Taylor, London. 

4808. RoTary MEasuRING InsTRUMENTS, R. J. Buchanan, 


ndon. 

4809. Lawn Mowers, P. A. Newton —(H. G. D. Carv, 
United States ) 

4810. Watcu Keys, C. F. Veit, London. 

4811. NavicaBLe AERIAL Vessels, H. A. J. and A. E, 
K. Rieckert, London. 

4812. Marine Distress Sicnat Bomps, R. H. Earle, 
London, 

4813. Inkstanps, E. Davis, London. 

— — Truxxs when Crosep, &c., J. Ware, 


4815. Automatic Device for Suppty of Water, H 
Knight, London. 

4816. Carneters, C. A. Chapman and E. H. Grimwade, 
London. 

4817. Banp Saw-settinc Macuinz, C. E. Cole, London. 

4818. Heaps of Tripop Stanps for Cameras, H. Dean, 
London, 

4819. Umpreczas, &c., W. 8S. Park, London. 

4820. Printinc Macuinery, J. Wescott, London. 

4821. Automatic Exectric Inpuction, L. de Stein, 
A. Podhorzer, and F, H. Bachmann, Lendon. 

4822. ScHoo States, A. J. Hogan, London, 

4823. Tea Container, A. J. Hogan, London. 

4824. Srevine Macuinery, H. Simon, London. 

4825. Azo CoLourninc Matrers, J. Imray.—(La Société 
oe des Matiéres Colorantes et produits Chimiques 

de St. Denis, Alcide Francois Poirrier, and D. A 

Rosenstiehl, France. 

4826. Fans for VENTILATING Miyges, H. W. Waddle, 
London. 

4827. Sirtrnc Four, H. Seck, London. 

4828. Care Overcoats, L. Wormser, London. 

4829. Looms for Weavine, P. M. Sibut, London. 

4830. Comsustion of Fur, F. Dinz, London. 

4831. RecuLatTine Supriy of Gas, A. Groc and A, 

rebel, London. 


20th March, 1889. 


4832. Sueet Iron, T. Sharp, Manchester. 

4833. Posta, Covers for Circutars, &c., 8. Jones, 
ppenham, 

4834. Hacxiine Macuines, A. Combe, Belfast. 

= MacuineE for Breakine Fiax, A. Spiegelberg, 


ASgZOw. 
4836, CasTiNG STEEL Incots, T. Doughty, Coatbridge. 
4837. Repucine Vatves, J. McAnelly, Gateshead. 
4838, SareLpinc Cas WHEELS from Dress of PERsons, 
J. Radley and D. Steffano, Barnsley. 
4839, Cupnoarp Turn, W. H. Wilton and J. Bone, 
Birmingham. 
4840. Using Jacquarp Carps, W. Cunningham and 
Hutchison, Dunfermline. 
4841. UniversaL Rouuineo Trains, W. Bansen, Berlin. 
4842. REGENERATIVE Gas Lamps, W. A. Fourness, Man- 
chester. 
4843. ELevators for Grain, W. G. qo egos ae 
4844, Automatic KILyn, 8. M. Kent, Wick 
4845, BrLui1aRD TaB.es, F. Hawke, Manhattan. 
4846. Execrric Lieut Firtines, C. K. and C. K. 
Falkenstein and E. Rousseau, London. 
4847. TURNTABLES and Lirtino Cranes, W. Williams, 
St. Ives, Cornwall. 
4848, Cement, T. Hydes, Manchester. 
4849, InsuLaTors, C. B. Boys, Alexander-square. 
4850. Dryine Hanks of Cotton, C. Turner, Rochdale, 
4851. Bronzine, &c., Paper, R. Phillips, Edinburgh. 
= — LAR NFEDLE Sewine Macuinss, H. Hartig, 
ondon. 
4853. — for Bortnc Woop, R. J. Anderson, Liver- 


4354. Burrers, 8. W. Carlton, London. 





4856. Himoes of Mou.ps for Borries, W. F. T. Brad- 
shaw, Leeds. 

4857. TRawemitrixc Motion to Heaxps, F. H. Hebble- 
thwaite, Halifax. 

4858. Apparatus for Puriryina Coat Gas, J. Gross- 


mann, Manchester. 
4859, Penciis, J. H. Schofield.—(J. M. Schofield, United 
States. 


) 
4860. Lemon Squerzers, C. 
4861. Coiiars for Horses, C. T. Sg gn eng ee nae 
4862. Manure, F. Hocking, Liverpool. 
4863. DrawinG Beer, &., from Barres, J. Mills, 
Fargate. 
4864. —y ol ~~peee Fasnics, G. Smith and J. 


Pong a 
st Denise Wo Wovex Freres, 8. Spencer and E. Barlow, 
4866. Bep CLoak for the use of Soupiers, R, 8. Milne, 


Roc! 
4867, CioaRs, G. H. Jones, London. 
4868. Exoines, G. W. “Baker, Hoxton. 
4869. Extractine SuLruur frem Coat Gas, D. Irving 
and A. Cochey, Bitton 
4870, Deine WoouLex Fisres, G. Young and F. 


earn, don. 
4871. OBTAINING Tm, &c., H. A. Seegall, Berlin. ; 
4872. Sarery Catcu for Coxtizny Caczs, T. Morris, 
Pontypridd. 
4873. Sza Ancuors, W. C. Dyce, London. 
4874. Learners for Hats, J. Pratt, London. 
4875. ELECTRICAL TRANSMISSION of fooun,t M. Immisch, 


4876. Crossinos of Rack Ratways, F. Rinecker, 
Lon 


4877. Sraxps for Watcues, R. Macnamara and A. 
Prickett, London. 

4878. Borris, F. J. Ryan, London. 

4879. ADVERTISING, W. Grist, London. 

4880. Nicut Licnats, J. Broad and G. C. Fowler, 


mn: 

4881. Moutps for Pressinc Bricks, &c., J. G. Parker, 
London, 

4882. Manuracture of Copper, P. C. Gilchrist, 
London. 

4883. Evecrrica, Switcu Inpicator, F. G. Howard, 
London. 


4884, Biscuits, C. Smith, London. 

4885. ALARM Apparatus for Doors, J. R. Burnett, 

London. 

4886. Bot Action for Firg-aros, J. S8chulhof, London. 

4887. Cannon, C. B. Wharton and W. H. Topham 
Esse: 


x. 
4888. Screw Prope.iers, E. E. de Facien, Loudon. 
4889. ELecreicaLty Licntine Buicpines, J. Cerpaux 


don. 

4890. Camera, A. Hudson, London. 

4891. Stoprerinc Borries, B. J. Grimes and J. 

McEwen, London. 

4892. ManuracTurRE of Screw Srorrers, J. J. Varley, 
London. 

4893. SusstiruTe for Cream, E., L. E., and H. G. 
Roberts, London. 

4894, Pocket Lamp, G. F. Redfern.—(C. H. Ball, United 
States. 

4895. A for Doors, J. Marks, London. 

4896. Ovens for Bakine Breap, J. Gobel, London. 

4897. BusH and Sxives for Casks, J. Silvester, Lon- 
don. 

4898. Enornes, M. P. W. hg ed eee. 

4899. Busties, G. McDonald, Lon 

4900. Bustuss, G. McDonald, tendon. 
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4901. Conveyine Evectric Currents, R, E. B. Cromp- 
ton, London. 

4902. Presszs, A. Haigh and J. B. Fortune, Keighley. 

= — Raitway Cars, E. C. Ibbotson, 

ma 

4904. Screws for Furnace Ferpinc, T. Andrews, 
London. 

4905. i Doors, J. 8. Tait, Newcastle-on- 
T 


'yne. 
4906. FasTENER for Dress Bets, T. Brookes, Birmir g- 
4907. PICKERS for Looms, J. Curtis.—(H. Stancliffe, 


Russia.) 
4908, SToves, W. P. Thompson.—(G. W. Lénholdt, 
Germany.) 
4909. Riverrinc Macuine A. and W. Purvis, Glasgow. 
4910. Spoor for Tareap, A. L. Burgess, Guernsey. 
4911. Heaps of Surps, John Martin, London. 
4912. Puttey Racks, R. Dawson, ag hm 
4913. Giazineos, C. F. Elliott, Liverpool. 
4914. Timz Recorper, W. E. Bland.—(W. G. Pavey, 
Madras ) 
4915. BorLer Lins, F. and 8. H. Smith, Manchester. 
4916. Kwittine MacHINEs, W. Rothwe » Bolton. 
4917. Carrrinvogs, P. A. L Bir 
4918, Lawn-TENNIs Bats, A. J. Altman, Loudon. 
— Disp.ayine Carns, I. Greenbury, Edinburgh. 
. LETTERS, . Fentiman, London. 
‘on, MertaL WARES, W. K. Deykin and C. Preston, 
Birmingham. 
4922. Orrery, W. Parkes and T. Hadley, Birmingham. 
4923. Compass Carns, Sir W. Thompson, Glasgow. 
4924. Mou.pine, A. Hutchison, London. 
4925. Wavine the Hair, A. Kaufmann, Eltham 
4926, PnotocrapHic Piates, T. H. Powell, London. 
4927. Burners, L. W. Day, Devonshire. 
4928, WARPING Macuines, W. G. Bywater and T. 7. - 


Beanland, Leeds. 

4929. BLowER, R. “Corker, 8. Leversidge, and J. W. 
Jackson, Rotherham. 

4930. Firrina for CaNDLEsTICK, J. H. Stone, Birming- 


ham 

4931. House of Mystery, A. J. Short, =a 

4982. Torcues, H. H. Yates, Birmingham. 

4933. Coacn, J. Roberts, Liskdatines 

4934. ProrecTine Pants, R. Bessel, Glasgow. 

4935. Decoration of TABLES, &e., J. ‘McDougall, 
Glasgow. 

4936. ConsTRUCTION of Pitt Boxes, W. H. Hartley, 
London, 

oF. Liquip Fue~ Apparatus, J. R. Fothergill, 


mdon. 
4938, ApsJusTABLE NaILLess Horsesnoe, R. Beckett, 





m 

4939. Fastentnc Broocues, E. T. Hughes.—(L. Flaum, 
Bohemia. 

4940. Maxine Savcces and Conpiments, L. E. Black- 
well, London. 

4941. Makino Suoar, P. Litwinenko, London. 

4942, — for Maxine Suaar, P. Litwinenko, 

mdon. 

4913. TuyerE Iron, 8. Keartland, London. 

4944. Process for TREATMENT of ‘SEWace, Cc. Johnson, 
London, 

4945. Spirit Motors, C. Wells, London. 

4946. Bricks, R. C. Clunis, London. 

4947. Drain Pipes and PIPE Joints, R, C. Clunis, 


London 
4948. Taps for Barres, E. W. Field and T. E, Neal, 


mdon. 

4949. Taps for BarReEts, E. W. Field and T. E. Neal, 

London. 

4950. ADVERTISING TABLETS and the Like, R. H. 
Hepburn, London. 

4951. GLoves, 8. Davis and F. Moore, London. 

4952. Or Lamps, A. G. Beale, London. 

4953. WaGon-CoUPLING Apparatus, A. H. de Wind 


fast. 
pe — Batrery Casss, H. F. Price, 
4955. Propucrna poy oa Brin’s Oxygen Company 
and . Murray, 
4956, TREATMENT of orem. | C. Jones, London. 
4957. Bripezs, W. Lindsay, London. 

4958. SasH-BaRS for GLazeD StructuRES, W. Lindsay, 
London. : 
4959. Preparine LeaTHER, F. Weintraud.—(C. Wein- 

traud, jun., Germany.) 
4960. ADMINISTERING Se zcrmcrrr to Animas, G. M 





4855, VentiLators, G. Connell, London. 


Lawrance, London. 
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4961. Kerries, H. H. Lake.—(G. Dakin and H. L. 
Drullard, United States.) 

4962. Apparatus for DELIVERING Goons, 8. 8. Allin, 
London. 

4963. ArTiFic1aL Musk, A. Baur, London. 

a - *- guia Giass Door Koss, E. ‘Le Lacheur, 

4965. Apparatus for Raisinc Beer, F. Walter, 
London. 


4966. Estimatinc Acipity in Mitk, J. Gray and T. 
Clement, jun., Glasgow. 

4967. PROPELLING VESSELS, P. G. 8. Canavesio and M. 

Cossovich, London. 

4968. WasHING Devices, K. A. Lingner and G. W. 
Kraft, London. 

4969. Maxine Gas, P. Tarrington and D. 8. McDonald, 

ndon. 
22nd March, 1889. 

4970. Screws and Nuts, D. and R. N. 
London. 

4971. Gotr Tex, F. Colsell and C. Hall, Earlswood. 

4972. Encrves, A. Gough, jun., London. 

4973. Suarixe the FLANGES of GLANDs, W. Asquith, 


Gracey, 


4974. i Enoines, G. Holcroft and J. Grundy, 
wy 

4975. Crzaninc Bows of Tosacco-prpes, E. Aykroyd, 
Bradford. 

7 | aa Encive Vatve Gears, R. Middleton, 


4977. Boots and Sos, W. H. Stevens, aateera. 

4978. Sconmve Games, J. Anderson, G 

4979. Braces, T. L. Johnson, Warrington. 

4980. RivETTING Macuines, W. F. Gilmer, re 

4981. Kwirriye Macuines, G. Percival and G. 
Merne, Cork. 

4982. — Extinovuispers, G. Foggo and E. Rutter, 


4983. _ Escape, C. Lippit, J. Ashton, T. Jones, 
and J. and H. Dawson, London. 

4984. Securtine Hanpies to Curiery, J. Meeson, 
Sheffield. 

4985. Hooxs, H. Hutchinson and F. Madgin, New- 
castle-on-Tyne. 

4936. ELEVATORS, 8. Eddington and J. E. Steevenson, 
Chelmsford. 

4987. Brick MovLpinc Macuines, S. Eddington and 
J. E. Steevenson, Chelmsford. 

4988. "ATTACHING HanpD es to Winpow C.eanens, F. D. 
Nawell, Manchester. 

IxpicaTine the Sreep of Macuines, H. 8. 
Barron, London. 

4990. Steam GENERATOR Furnaces, P. McGregor, jun., 
London. 

4991. Soapine Fasrics, J. Yates and G. Kay, London. 

4992. Removine the Waste of ConpEnsaTION from 
Stream Pipes, J. Yates and G. Kay, London. 

4993. Meta.iic Pipe Joints, H., J., and A. Coulthurst, 
London. 

4994. Ramway Caarrs, H. H. Perry and T. 0. Jocob- 
sen, London. 

4995. Frxine Cycie Tires, F. G. Whittle, London. 

4996. PaPEeR-CUTTING KNivgs, H. Y. Dickinson, 
London. 

4997, Printinc Music, C. Rhodes, London. 

4998. MaGneTo-ELEcTRIC Macuines, G. Bowron, 
London. 

4999. Bearines for Swiye Basins, &c., J. T. Bolton, 
London. 

5000. Mincrine Macuines, T. Williams, jun., London. 

5001. FURNITURE Castors, A. T. Eloure, London. 

5002. ~y Writers, A. J. Boult.—(C. Spiro, United 
State 

5003. Suearrmnc and Puncuinc Macuines, A. F. 
Pasquier, Liverpoo 

5034. Pipe Stapies, W. P. Thompson,—{G. Teutsch, 
Switzerland.) 

5005. Borer Tuse Stoppers, W. Dover, Liverpool. 

oy Brake Apparatus, J. Nelson, London. 

. Teapots, &c., H. Schomburg, London. 

3008. Turixc CYLINDRICAL Staves, C. Werner and 
R. Pdtzsch, London. 

5009. BEEHIVEs, W. Dixon, London. 

5010. GALVANOMETERS, F. V. Andersen, London. 

65011. Icnrrion ARRaNnGeMENTSs for Gas Enoines, J. 
Atkinson, London. 

SHoE-Makinc Macuines, A. Kuhnt and R. 
Deissler, Berlin. 

5013. Hot-RoLtinc Psotocrapus, N. 
Engler, Germany.) 

5014. Switcues, C. J. Van Depoele, London.—[Date 
applied for under Section 103 of the Patents Act, 
1883, 22nd August, 1888, being date of application in 
the United States. ] 

5015. Seat Locgs, E. Meise, London.—[{Date applied 
for under Section 103 of the Patents Act, 1883, 12th 
a 1888, being date of application in the 
United States.] 

5016. he -rops, &c., W. H. Dawson, London. 

5017. AncHors, W. H. Harfield, London. 

5018. Srezam STEERING Gear, W. H. Harfield, 
London. 

5019. GamBrets, J.J. Walker, London. 

5020. Cabinet BUTTON Fasteners, A. E. Walker, 
London. 

5021. ennee Aymats, W. Evans and F. Burgon, 

mdon. 

5022. Ssow Piovens, P. Graeb, London. 

5023. Fork CLEANING APPLIANCE, F. D. Newham, 
London. 

5024 Mo.itirpLe Hyprant Compination, T. and I. 
Warbey, London. 

5025. Cisrerns, G. B. Jerram, London. 

5026. CoLLaPsiBLe Packinc Boxes, P. Rees and J. 
Tillett, London. 

5027. MERCURY, G. W. Webber, J. T. Niblett, and T. 
A. B. Carver, London. 

(28.Lusricatine Compounn, J. Annall, London. 
£0:9. Coanpeiers, J. Sanders, London. 

5030. Suzer Trovens, W. P. Birch, London. 

5031. EXPLOSsIvEs, P. de Montravel.—(0. 
Belgium.) 

5032. CoLourinc Matrers, J. Imray.—({Za Société 
Anonyme des Matieres Colorantes et produits Chimiques, 
de St. Denis, France ) 

5033. CoaTixe Corre, J. T. Barnes, London.— [Date 
applied for under Section 103 of the Patents Act, 
1883, 25th August, 1888, being date of application in 
the United States.) 

5034, Surps, W. Biising, London. 

5035. Revo_vine Case for Exsusitine Corton, J. Wil- 
liams, London. 

5036. Batt Bearine for Bicycies, &c., 8. J. Leach, 
London. 


Browne.—{ H. 


Mavaut, 


23rd March, 1889. 


5037. Porirication of MoLten Tix, D. Owen, London. 

6038. Ber Freepers, J. ~~ 5 Banbury. 

5039. CoupLers for Hosg, D. L. Broughton and B. E. 
Smith, Birmingham. 

6040. Auromatic Bastine of Beer, D. H. Croll, Ross. 

6041. CLosz and Oren KiTcHEN RANGES, w. Dick, jun. o9 
and J. Clegg, Glasgow. 

5042. Gotr CLuss, W. Park, jun., Glasgow. 

5043. REVOLVING Gas Lamps, J. Horrocks, ‘Southport. 

6044. Extractine Corks from Borties, J. W. Newall, 
Manchester. 

6045. Deracnep Metat Distrisutor for FLUsHinG 
Croset Basins, H. Enoch, Cheltenham. 

5046. Guarp Carvine Fork, E. Ambrose, London. 

5047. Winp Motors, W. J. 8. Barber- Starkey, Man- 
chester. 

5048. Movuitps for Forminc Borties, D. Rylands, 
Barnsley. 

5049. Pic a Carrier and Breaker, R. B. Sparrow, 
Askam-in-Furness. 

5050. TasLe Covers, T. B, Martindale and J. B. Geake, 
London. 

5051. Conwectinc Buuinps, &c., to: Rotters, A. Parker 
and C. Taylor, Birming ham. 

5052. Maxine Butter, r McIntyre, Glasgow. 

5053. WITHDRAWING SUPPLY of WATER to Cocgs, J. W. 
Black, Glasgow. 





5054. Testrxc Drains, T. Kemp, London. 
5055. Urizisine, &c., Le Branc Waste, H. Kenyon, 
Clayton. 
5056. Fronts of Suops, J. Greenaway, London. 
5057. Linive Borers, &c., E. Parti nm, Manchester. 
5058. Vatves for CISTERNS, T. Buchan, Edinburgh. 
5059. Tappinc Barrexs, F. Nuttall, Oldham. 
Sarety Lip and SURE-acTING Lusricator, H. 
Potts and W. C. Readhead, Sunderland. 
"a. vce for Human Wear, D. G. Hoey, 


sous. Sess Yarn Mats, E. Hodder and R. Swain, 
London. 
5063. Megasurtnc Euecrricat Currents, E. H. 
Hungerbuhler and J. T. Todman, London. 
5064. ManuracTure of Packixe Caszs, &c., F. Page, 
Grimsbury. 
«> ne of Rance Kwnoss, C. T. Finch, 
le. 
entt, Gocuame for Lycanpescent Ex.ectric Lamps, P. 
9 * Newton.—(4. Swan, United States ) 
5667. Paotomerric Apparatus, J. Methven, London. 
5068. Automatic Sas Fastener, R. H. Blyth, 


on. 

5069. Cummm~ry Cows and VentrLators, A. R. Liddell, 
London. 
70. Motor, C. Wells, London. 
71. Securine Tarpautins to Suips’ Harcues, J. 
Simpson and A. Durkie, London. 

5072. Gas or O11 Motor Enornes, &c., J. Southall, 
London. 

5073. VentiLation of Sewers, G. A. Wallis, London. 

5074. Apsustinc Revo.tvinc Brusnes, T. H. Massey 

d E. B. Staniar, London. 

5075. Mixx Cans, I. A. Hattersley, London. 

5076. Winpow Sasu Fasteners, F. Fry, London. 
77. Esector Mecuanism of Dror Down SMALL 
Arms, W. H. Brighton, London. 
78. Propucine Fixep Deposits of HomoGENEOUS 
Tron, A. E. Barthel, London. 

5079. Periopipes of Pueno ts, B. Willcox.—(The Far- 
benfabriken vorm Friedrich Beyer and Co., Germany.) 

5080. Meta Boxes, F. J. King, London. 

5081. Rotary Brusu and Dust Co.uector, J. Robert- 
son, London. 

5082. Treatinc Merats, E. C. Miller.—(The Magnolia 
Anti-Friction Metal Co., United States.) 

5083. Water CLosets, W. mn, London. 

5084. Erecrric Ciocks, A. J. Boult.—(R. Pouwchard, 
France.) 

5085. Naruinc Boots and Soks, T. Brining and G. 
Lister, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


395,671. Prre Courter, C. G. Thayer, Dunkirk, N.Y. 
—Filed February 15th, 1888. 

Claim.—(1) In a flexible pipe coupler, the combina- 
tion, with convex heads and means of securing the 
heads to pi pe ends with tight joints, of a sleeve having 
concave ends that fit the convex heads, and a spring 
located longitudinally in the sleeve and heads, which 
is so secured to the heads as to hold the parts together 
elastically, substantially as set forth. ox In a fiexible 
metallic pipe coupler, the combination, with elbows, 
heads having convex or spherical faces, and a sleeve 
Piece interposed between the heads having concave 
ends that engage the convex or spherical ends of the 
heads, of a spiral spring, and a means for connecting 
the spring to the ae ‘substantially as set forth. (3) 
In a flexible metallic coupler for pipes, the combina- 
tion, with elbows or sockets, perforated balls or oblate 
— and a sleeve ving cupped ends that are 

adapted to form tight joints with the convex surfaces 
of the balls or spheres, of a spiral spring which by its 
retractile Ant, holds the parts together and permits 
a flexing movement in any direction, substantially as 
set forth. (4) Ina flexible metallic coupler for pipes, 


the combination, with heads adapted to connect with 


[395.671] 





the ends of steam conduit pipes, the heads having 
convex or spherical faces, of a sleeve or short cylinder 
having concave | ends, ~~ a spiral spring which holds 
the st b: force, substan- 
tially as set forth. (5) es sem sp coupling, the combi- 
nation, with pipe elbows, semi-spherical heads mounted 
thereon, and a sleeve with concave ends adapted to 
receive said heads, of a spring, and means for longitu- 
dinally adjusting and securing this spring to the heads 
= —— thereby regulat the tension of the 
tantially as : forth. (6) In a flexible 
westalike ph pipe coupler, the combination, with spheres 
Semel of sheet metal that may be struck, spun, or 
otherwise made to afford true convex surfaces, of 
sleeves inte: between those vblate or true 
spheres to joint with them, and a spiral spring that is 
secured within the abutting spheres, and sleeves to 
hold them together by its contractile force and permit 
a flexible movement of the joined parts in any direc- 
tion, substantially as set forth. 


395,785. Ixsecror ror BuRNING PeTROLEUM IN 
Furnaces, H. - Hyland, Pittsburg, Pa.—Filed 
August 26th, 188 

Claim.—{1) The Snhiinettio’ of a casting having an 
ann steam _ chi , &@ casting having an oil 

‘hamb d by and having an air space 

between oe iid steam chamber, a nozzle ha 

no, and a flange provided with nipples ee 
ei angles to the nipples on the nozzle, and said 
nipples having communication with said oil and steam 
chambers, and a nozzle or casting D?, covering said 
nozzle and flange and having a contracted exit open- 
ing. (2) The combination of a casting having an 
annular steam chamber, a casting having an oil 

cama partly inclosed by said steam chamber, a 

nozzle having nipples, and a flange provided with 

nipples arranged at right angles to the nipples on the 
nozzle, and said nip communicating with said oil 
and steam chambers, and a nozzle or casting D2, cover- 
ing said nozzle and flange and having a contracted 
exit opening. (3) The combination of a casting having 











~ annular steam chamber provided with pains, © 
having an oil chamber, a — having nipples 
pronto at right angles to the ni on the steam 
chamber and communicating with, e oil chamber, a 
casting covering said nipples, Sad a costing secured to 


395,785] 





the nozzle and having two or more partitions, which 
form mixing chambers for each set of steam and oil 
nipples. 


395,735. Supe Vatve, 7. 7. Brown, Chicago, Ill.— 
Filed March 21st, 1888. 

Claim.—(Q1) The combination, with a slide valve 
formed with a cored exhaust in its face and a 
cored chamber on each side of the same connected by 
passages with the face of the valve, and also with its 
exhaust passage, of a cored rock valve seated in the 
main valve across the auxiliary passages, and a stem 
for operating this valve connected to an adjustable 
point upon the valve chest, whereby the throw of the 


(395, 735] 





wuaiery valve is adjusted to suit the stroke of the 
main valve, substantially as and for the purpose set 
forth. (2) The a with a slide valve formed 
with suitable main and auxiliary exha: ust passages, 
and a rock valve seated in said au passages, of 
an operating arm on this rock henge and a guide for 
the arm swivelled upon a sliding rod past which the 
auxiliary valve is carried by the stroke of the main 
valve, and means, substantially as described, for 
moving said rod to increase or diminish the throw of 
the auxiliary valve inversely to the adjustment of the 
main valve, substantially as and for the purpose set 
forth. 
396,066. Vice, J. A. Blake, Watertown, N.Y.—Filed 
August 16th, 1886, 

Claim.—(1) Ina vice, and in combination with the 
screw thereof, a divided nut ayy of two ver- 
tically-moving motions, each having a rigid part ex- 
tending below the —% and an opener, as the bar F, 
working in recesses in the sections, substantially as 
described. (2) In a vice, the two half-nuts arranged 
to move in — lines and provided with the shanks 
ne 3 x inclined channels, the sliding bar 
carryin, a A or inclines, and the clamping 
screw, S meek and arranged for ration, substan- 
tially as shown and described. (3) Ina ice the two 
half-nuts arranged to move in parallel lines and pro- 
vided with the aepedio’ shanks, _o <4 
carrying the two wedges for engaging w e 8) 
and todas the half-nuts to move simultaneously in 


396,066 





opposite directions, a re’ ring applied in con- 
nection with said bar, wea te che ping screw mounted 
in the sliding vice bar, combined sub- 
stantially as shown and described. (4) In a vice, = 
in combination with the screw thereof, a divided n 
having one section constructed to rise and the fo 
to fall, and each section having an inclined ve, the 
two grooves running in opposite directions and their 
central lines c g each other, a slide working 
between the sections, provided with studs working in 
said grooves, whereby the one section is raised and the 
other lowered, substantially as described. 


396,112. Hypravutic Excavator, W. P. Rice, Cleve- 
land, Ohio.—Filed June 4th, 1888. 

Claim. ” (1) In hydraulic , the bi 
tion, with a scow having a slui y, of an inducti 
pipe attached to the scow and ] into said sluice- 
way by means of a turntable joint consisting of drum 
D3, set in the frame D?, and having trunnions d? d2, 
playing in boxes dd on said frame, by which said 
induction pipe may have imparted to it a side-swing- 
ing motion, substantially as and for the purpose speci- 
fied. (2) In hydraulic excavators, the combination, 


396,112] 











with a scow having a slui pipe 
attached to the scow and leading into said sluiceway 
by means of a turntable joint, su ey ,* a 
described, and a second joint consisting of ell E, 
attached to a neck D4, of the drum D3, and thes shell F, 
hinged at E2 to the shell E and having the induction 
ripe C secured to said shell F, wh the 

pipe may have vertical movements imparted to it, 
substantially as and for the purpose i's (3) In 

hydraulic ve the ——— 


y, of an inducti 








induction pi foot C2, of the 
pipes IJ, eating hate saa feet from a force pump 
on the scow, one of said curv. pro- 
vided with a’nozzle K, an into the axis 
of pipe C for inducing a asian wu - aren, and 
the other Pi = curved and 

portion of the foot C2, anc provided th downwardly 





vesfgrtins jet nozzles NN, for disin ting the 

constructed and ooent substan’ as and 
for the purpose specified. (4) I ydraulic excavators, 
the combination, with a scow ha a alu pro- 
vided therein, of an induction pipe connected with 
said sluiceway by means of a turntable joint, whereby 
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———— 











said pipe is swung from side to side, a eine» be awe 
mi ie is also raised and lowered, pes 
with force pumps on the scow and eading into: into the 
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foot, said foot poring ae plough pointe and the nozzles, 


and a mechanism for movement 
to the induction pene Seb ‘ operate substan- 
tially as descri! and for the purpose set forth. 


396,121. Taermo-macwetic Moror, N. Tesla, Smiljan, 
Lika, Austro-Hungary.—Filed March 30th, 1886. 
Claim.—(1) The combination, with a swinging body 
under the i of , of a burner or other 
source of heat acting to vary the magnetism, and a 














spring or other power to move the swinging body in 
e opposite direction to the action of the magnetism, 
substantially as described. (2) The combination, with 
two or more armatures connected to an other, of 
to infl such ar rners or 

other sources of heat to vary the magnate action and 
cause the armatures ot move, substantially as set forth. 
306,163. ApsusTaBLE Scarrotp, M. Kull, Newark, 

N.J.—Fuled August 2ist, 1888. 

1» J The adjustable scaffold herein described, 








consistin, notched tongued standards secured to 
bases an ooiiel with fixed bands, grooved co 
dards ada) to ‘h said bands and vertically 


adjustable on sain fixed standards, and metallic loops 
for geen dee adjustable standards when in position, a 


adjust canoks ol i ee ed d a 

e 8 'y as and for ur 

poses set forth. (2) er an ay At scaffold, the 
396,163 























combination, with a base or su and a fixed 
notched standard, of a vertically-adjustable notched 
standard, a metallic band id rigidly secured to said fixed 
standard and provided with notches d d to hold said 


adjustable standard, and adjustable metallic for 
7 ae ee said adjustable standard when in tion, 
s shown, and for the set forth. 
@) Ina yo an m adjustable’ cenit scaffold, the com tion, with a 
ay aunt rt and a fixed notched s ,of a 
vertical], ustable or gs standard, a metallic 
band fixed standard and 
vided Siavtcomane aaaee eelive said adjustable standard, 
adjustable metallic loo) oe Ae | = adjustable 
standard when in the 


pa ged of said canna ot oa yet Tabetentially as and 
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DEFENCES OF OUR COALING STATIONS, 


—_———- 


No, IV.—THE CAPE OF GOOD HOPE. 


nto we have confined our description of the 
na stations to such places as bear a relative im- 
rtance only, having regard to their position in the 
chain of fortified forts connecting the extremities of the 
British Empire, or having reference to the passing trade 
or commerce which their situation commands. Now, 
however, we are dealing with the entrepéts of a vast 
South African colony, which, from its prospective 
features, bids fair to become the most prosperous 
federation under the flag of Old England. 
The Cape of Hope is strictly limited to a 
pinsula at the south extremity of the os Colony, 
about thirty-two miles in length, having Table Bay on 
the north and False Bay on the south-east. But it is 
practically the centre of the entire 
situation, as it contains the only really 





nearly so. Hence the efforts of the engineers have been 
concentrated at Cape Town in ing the place 
unapproachable from the north-west, west, or south-west. 
With this end in view, forts have been constructed 
towards Mouille and Green Points, commanding all the 
approaches towards the north and west, and a very 
powerful work has been erected at Sea Point, bearing 
west and south-west. There is also in course of con- 
struction upon the Lion’s Rump another defensive work, 
which, from its position and “ high command,” will fairly 
sweep the seas within range of its guns. All these per- 
manent works are indicated upon the map. For the 
armament of these works and of the forts at Simon’s Bay 
a quantity of heavy guns has been sent out, including 
some of 9in. and 10in., which are muzzle-loaders, and four 
9°2in. steel breech-loading weapons of the most recent type. 
These last, which are of twenty-two tons weight, fire a 





projectile of 380 1b., and have a penetrative power which 


in Moucrieff implacements, but that delay has been ex- 
perienced in ing the mountings. This is to be 
deplored, as guns without carriages are of no use what- 
ever. Every effort should be made to complete the 
works odie armament forthwith, both at Table Bay 
and Simons Bay. It is somewhat of a reflection upon 
the home Government that the works appear more 
forward than the armament. Some six-pounder Hotch- 
kiss quick-firing guns are under order for this station. 
Ample means are forthcoming in the Cape Colony for the 
provision of isons to work the guns and man the 
various defences. There are 1500 local mounted riflemen 
and police, all excellent and practised shots, with eyes 
accustomed to aiming drill. Then there is a corps of 
trained volunteers, 4600 strong, and ample reserves of 
able-bodied colonists, who would come out toa man at the 
first note of an alarm of war. Hence, although we have 
to confess with regret that as yet we have to speak some- 

what in a future tense as to the com- 

pletion of the Cape defensive works, 








cod and secure anchorage for a fleet, 
although efforts have been made arti- 
ficially to render certain other har- 0 
bours available in this respect. A sum 
of over £2,000,000 has been spent 
upon the roadsteads of the Cape 
Colony, but with little practical effect, 
except at Table Bay. Around this 
spot, therefore, centres all attraction. 
The only natural harbour is at Sal- 
danha Bay, a little to the north of 
Cape Town. This isthe more remark- 
able as it is in a coast line of nearly 
1200 miles. But the absence of natural 
and land-locked harbours, und the 
presence of a rugged, impracticable 
coast, simplifies to a great extent the 
process of defence, as will be shown 
later on. 

The Cape Colony is in an excellent 
commercial position, having an import 
and export trade of nearly thirteen 
millions sterling, almost exclusively 
with Great Britain. The public debt 
is very small when compared with that 
of New Zealand and other colonies, 
As there are 1600 miles of railway 
completed, paying a dividend of 4} per 
cent, per annum, this condition is most 
creditable. When the line is carried 
right through to Delagoa Bay, which 
is a project almost certain of accom- 
plishment — — it being 
already finished so far as Kimberley, 
there is little question that the traffic 
will be enormously increased. The 
diamonds produced from the vicinity 
of Kimberley in 1887 were valued at 
£4,242,000. Excellent dock accommo- 
dation exists at Table Bay, the largest 
graving dock being 500ft. in length by | 
70ft. in breadth, with 26ft. of water 
over the sills. The position of these 
docks is just within the shelter of the 
breakwater, and is indicated upon the 
accompanying map, The coal depdts 
are in the same situation. The break- 
water extends out for a distance of over 
3000ft., with a light at the extremity. 
It protects between thirty and forty 
acres of the bay from the severest 
winds. There are, also, extensive float- 
ing basins. Table Bay is partially 
connected with the naval establish- 
ment at Simons Bay—upon the other 
side of the isthmus—by a railway; 
but this is not quite completed to 
Simons Town itself. Why, it isa little 
difficult to understand ; as, in the event 
of a blockade of the naval position, 
communication with Table Bay by rail 
would be essential. 

Until quite recently nothing was 
done for the defence of the Cape 
Colony beyond the erection of a few 
incomplete works for Simons Bay, and 
the introduction at Table Bay of a 
number of ponderous muzzle-loading 
9in. and 10in. guns, which were left 
lying upon the shore in situ, as they 
arrived, to be covered with drifted 
sind. The only vestige of fortification 
then existing at Cape Town was an 
old brick curtain to the east of the 
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still we can point to a fairly strong 
existing line of defence in the force 
just enumerated. But there remains 
much to be done. 








CANALS AND INLAND NAVI- 
GATION. 


By W. H. WHEEteEr, M. Inst. C.E, 
lb No, IV. 

Can canals be made to pay.—The 
question now remains to be considered 
whether canals can be adapted to mo- 
dern requirements at a cost that will 
pay a reasonable amount of interest 


<a) jane on the outlay. If the outlay is not 


excessive there can be little doubt that 
in certain situations the advantages 
which water traffic offers are so great, 
and the expense of working so small, 
as compared with railways, that im- 
proved canals would form a safe and 
remunerative investment. If it can 
be shown that they will not pay their 
way, it isa proof that inland naviga- 
tion is not wanted, and may be looked 
upon as a thing of the past. The 
situations where canals are most likely 
to succeed are those where they con- 
nect large manufacturing industries, 
or coal or iron mines, with the sea 
coast. The statistics of France and 
Belgium show that even when State- 
aided and freed from tolls, canals can- 
not compete with railways, except 
under special circumstances. Their 
success depends entirely on their being 
made the cheapest means of transport. 
Cheapness and facility of transport 
develope traffic. There are many 
minerals and heavy goods manufac- 
tured in such situations that cheap 
transit by water alone makes trade in 
them profitable. Coal, salt, iron ore, 
stone for building and road repairs ; 
clay, for pottery, produced in out-of- 
the-way places, may be worth trans- 
port if carried at low rates; and heavy 
castings and low class goods may still 
be manufactured in inland towns for 
export if they can be conveyed at 
lower rates than it will pay a railway 
to carry them. Even in agricultural 
districts, where the canals pass through 
districts not provided with railway 
accommodation, it should be to the 
advantage of the agriculturist to be 
able to convey his corn, roots, or other 
produce by water and receive back 
manure from the towns, and coals. 
Whoever has traversed the canals in 
Holland and seen the barges along the 
canals delivering manure for the fields, 
or carrying the produce to market, 
cannot but wonder at so many of the 
canals of this country being allowed to 
go tosuch utter ruin—a consequence 
that not only affects the value of the 
land in the matter of cheap transit, 
but, by neglect of the waterways and 
weirs, damage the drainage, causing 
floods and loss of crops and produce. 
It has already been shown that the 














town, which had originally mounted 
some old cast iron ordnance; and the 
castle, an antiquated structure, simi- 
larly armed. An excellent pit had been built to the north- 
west of the town, but it had not received any armament, 
Now, however, efforts are being made at both points of 
the peninsula to overtake the arrears of work so lon 

neglected. A number of officers and 100 men o 
the Royal Engineers have been despatched to super- 
intend the labours of 500 convicts and a number of 
other labourers on the defensive works both at Table 
Bay and Simon’s Bay. The permanent works at the 
latter place have been remodelled, and are to mount Qin, 
and 10in. guns, all, we believe, of muzzle-loading 
principle. The fortified spots are indicated upon the 
map. False Bay being of considerable dimensions, some 
ten or twelve miles across to the cape opposite the Cape 
of Good Hope, it is clearly impossible to seal its entrance. 
Attention has, therefore, been confined to permanent 
works which command the anchorage at Simon’s Town, 
All around the peninsula to Table Bay there is deep 
water—ten fathoms—quite close to the shore, but a sea 
breaking upon it which makes landing impossible, or 


| pierces 19in. of armour plate. Their range is fully six 

miles, so their zone of fire will practicaly embrace all 
the approaches to the harbourand the shores from Brighton 
right round to the breakwater; and Cape Town is so 
happily situated within the western limb of Table Bay 
that it is absolutely secure from all possibility of being 
shelled, even by vessels possessing guns of superior range 
to those in the ports—an unlikely contingency—owing to 
the distance that intervenes betwixt it and the outside 
coast. North of Table Bay the water adjoining the beach 
is shallow, hence vessels could not approach by hugging 
the shore. But in order absolutely to obviate all chance 
of an attack for bombarding purposes from the north, it 
appears to us that advantage should be taken of the 
position upon Rabbit Island for the erection of a redoubt 
with a couple of long-range guns. We merely offer this 
asa suggestion; there may be reasons for its never having 
been brought forward. As, however, matters at present 
stand, it seems a likely place for an auxiliary battery. 
We understand that the heavy steel guns are to be mounted 





first outlay and cost of management 
on acanal is much less than that of 
any railway. Even adding the cost of 
adapting the canals to steam and a larger class of craft, 
the canal has still a large balance in its favour, and if 
only sufficient freight is available, the transit by canal 
is much less than that by railway. The enormous 
quantity of goods carried by some of the more im- 
portant canals in this country shows that they still 
supply a want, and are a necessity. Mr. Marshall 
Stevens, in his paper read before the British Association 
at Birmingham, stated that more fine goods are carried 
between Manchester and Liverpool upon the Bridgwater 
Canal, than upon the lines of any of the three competing 
railways, notwithstanding that the rate by water is the 
same as by rail. The tonnage on the canal amounts to 
60,000 tons per mile a year. On the Birmingham Canal 
during the recent depressed condition of trade, 7,000,000 
tons of goods passed over it in one year. The Weaver 
has 265 vessels trading on the river, of which 65 are 
steamers, and carry 1,300,000 tons a-year, in addition to 
the ordinary canal boats. The whole of the salt taken 





to Liverpool for shipment, amounting to 800,000 tons, is 
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carried down the Weaver, none ae. taken yp ere 
The tonnage carried on the Trent and Mersey Canal, not- 


withstanding the great number of railways with which it 
has to compete throughout the whole district which it 
traverses, amounts to over 1} million tons a year. In 
France, the tonnage on the canals and navigable rivers 
amounts to 9,300,000 tons a year. About 1} million tons 
of coals are carried from Belgium to Paris by water. On 
the canalised part of the Seine the quantity carried 
amounts to nearly three million tons. The average 
tonnage per mile per year on the canals in the North 
of France is 166,350; for those connected with the 
Seine, 318,182 tons. In a oe of France, owing 
to less coal being carried, the traffic does not average more 
than from 30,000 to 40,000 tons per mile a-year. The 
outlay required in altering and adapting canals to efficient 
waterways must depend so entirely on the circumstances 
of each canal that no general estimate can be given. The 
average original cost amounted to about £3400 per mile, 
the cost of the main lines being about £10,000 a-mile. 
The exorbitant prices paid by many of the railways for 
the purchase of the canals will add greatly to the diffi- 
culty of acquiring these for a reasonable amount for any 
scheme of amalgamation. Beyond the purchase of the 
canal will be the cost of altering and enlarging the 
locks, or providing inclined planes or lifts, widening and 
deepening the waterway, putting in dwarf walling for the 
sides, erecting new bridges, and other works. Mr. 
Abernethy, in his evidence before the Commons Com- 
mittee, gave an approximate estimate of £12,000 per mile 
for altering the Leeds and Liverpool Canal, 142 miles in 
length, to the same capacity as that of the Aire and 
Calder system. An estimate was also put in which had 
been made in 1847, for enlarging the Trent and Mersey 
Canal so that barges would pass through it of sufficient 
size to navigate the Mersey. The length of this canal is 
forty miles, and the estimated cost of alterations £80,000, 
or £2000 a-mile. Mr. Conder stated before the Com- 
mittee that he estimated the cost of altering the waterways 
to adapt them for boats carrying 100 tons each would add 
about £6000 to the cost of purchase. Mr. E. J. Lloyd 
estimated the cost of alteration from £10,000 to £12,000 
per mile. If the results attained on the first-class canals 
of this country are to be taken as a guide, the prospect 
held out for the improvement of other canals in similar 
situations is certainly encouraging. There were certain 
canals the proprietors of which were not frightened out 
of their property by the advent of railways, but at once 
set to work to _ wo and adapt them to the altered 
circumstances, and to put them in such a condition 
as to allow of their competing successfully with 
their new rivals. Such navigations as the Weaver, the 
Aire and Calder, the Leeds and Liverpool, and the Bridg- 
water have been able to more than hold their own. 
It is difficult to ascertain the dividends which have 
been paid on the Aire and Calder, but it is admitted that 
a large poceeetian of the £600,000 which has been spent 
on works has come out of profits. It was stated 
before the Commons Committee that the dividends 
amounted to 100 per cent., although no direct evidence 
on the subject was given. This was probably calculated 
on the amount of the old shares created in 1698. Recent 
dividends are reported to be at the rate of 21 per cent. 
The Birmingham Canal was guaranteed for some years 
4 percent. on the nominal value of the capital, the original 
£100 shares having been doubled from time to time till 
they stood at £3200, making the dividend on the original 
capital 128 percent. The dividend on the Leeds and 
Liverpool is stated to be 18 to 21 per cent., the £100 
shares being now worth £432. The Trent and Mersey 
get 5 per cent. on a nominal capital of £900, the original 
value being £100, equal to 45 percent. On the other 
hand, the Thames and Severn Navigation has paid no 
dividend since 1864. The Bridgwater Canal shares of 
£3 10s. paid stood at £7 10s. before the purchase of this 
aig. ser by the Manchester Ship Canal Company, and 
the dividend was at a higher rate than of any of the rail- 
ways with which it competes. The Coventry Canal £100 
stock was worth £240; Ashton and Oldham £100 stock 
£185; and Loughborough Canal £100 stock £140. It 
is difficult to trace out the amount of dividend paid 
on the original cost of the canals. The percentage of net 
revenue shown is calculated on the nominal value of the 
capital, which in the independent canals has been increased 
from time to time by large additions for works paid for 
from revenue, and in the canals held by railways by the 
extravagant sums given for the purchase in ake to buy 
off opposition. The Crawford Canal, which cost £46,000, 
was bought by the Midland Railway Company for 
£220,000. It paid 18 per cent. on the original capital, 
and hardly any on the larger amount since it has been in 
the hands of the railway company. The Bridgwater 
Canal was some years ago bought by a syndicate of rail- 
way owners for £800,000. The amount lately paid by 
the Manchester Ship Canal Company for this undertaking 
was £1,710,000. 


Projected Canal schemes.—Since the Manchester Ship 
Canal scheme was started, several projects have been 
brought forward for the construction of new, or the 
improvement of the old canals, The most comprehensive 
is that advocated by Mr. S. Lloyd in a pamphlet entitled, 
“A National Canal between the Four Rivers.” | The pro- 
posal is to unite the Thames, the Severn, the Mersey and 
the Trent, the point of junction being placed at Birming- 
ham. A project for uniting Birmingham with the 
Humber was brought forward last year, and the usual 
parliamentary notices were given for an Act to incor- 
porate the Birmingham and Humber Navigation Com- 
pany, but the Bill was not proceeded with. Another 
project has been mooted for improving the canal com- 
munication between Birmingham and Liverpool by en- 
larging the existing canals and utilising the navigation of 
the Weaver. The estimated cost of this scheme has been 
put down at £1,600,000, and an income of £400,090 a year 
anticipated. Another scheme is for opening out the water 
communication with the Bristol Channel ports. This 





scheme was reported on last year by Mr. G. W. Keeling, 
C.E., at the request of the Sharpness Dock Company, and 
has been very favourably entertained at Birmingham. 
The project was fully described and illustrated in THE 
EncinzEr of the 24th of June, 1887, and it,is therefore un- 
mores say more than it consists in enlarging the 
nase orcester and Birmingham Canal thirty miles in 
ength to Worcester, so as to make it capable of takin 
vessels of 200 tons from Worcester tothe Bristol Channel. 
Subject to some dredging, the waterway is already capable 
of taking vessels of this class. The estimated cost of 
widening the canal, providing hydraulic lifts, new locks, 
&e., is £600,000. If the outlet to the Severn is extended 
53 miles down from Sharpness to Shepherdine so as to 
_ 23ft. at high water of neap tides instead of 15ft., a 
urther estimated expenditure of £340,000 will have to be 
incurred. Including the purchase of the Sharpness Docks 
and Gloucester and Birmingham Navigation Company, 
the total capital required would be £2,000,000. The 
Great Western Ship Canal is a project for facili- 


tating the e of ships from the Bristol Channel 
to the English Channel, and saving the e round 
the Land’s-end. The scheme is divided into two 


rts—one, the construction of a deep-water harbour at 

rean Down, near Weston-super-Mare, for which an Act 
was obtained in 1861, and the works commenced, but have 
been since suspended owing to the death of the con- 
tractor who undertook to finance and carry out the works; 
and the other, the construction of a canal from this harbour 
to the estuary of the Exe. The estimated cost is three 
millions. There is no prospect of the canal scheme bein 
gone on with at present. A plan showing the direction o 
the canal was given in THE Encringer of October last. 
The Sheffield and South Yorkshire Canal is a nary for 
opening up the waterways between Sheffield and the 
Humber, so as to allow of vessels of from 200 to 300 tons 
to navigate between Sheffield and Goole and Hull. 
Notices have been given of the intention to apply to 
Parliament in the present session for powers to incorpo- 
rate a company for the purpose of promoting this canal, and 
for providing for the transfer to a body of trustees or 
commissioners of the undertaking upon terms prescribed 
by Parliament. The existing navigations are to be trans- 
ferred to the new company, and powers are to be taken 
for making new docks and improving those already in 
existence. The river Dun navigation, the Dearne and 
Dove Canal, the Sheffield and Tinsley Canal, and the 
Staniforth and Keadby Canal, which are now under the con- 
trol of the Manchester, Sheffield, and Lincolnshire Rail- 
way Company, are to be severed from that company. This 
project has been decided on after numerous public meet- 
ings held at Sheffield and Rotherham, and a report 
obtained from Messrs. Hawksley and Mr. Abernethy as 
to the practicability of the scheme. The following is the 
route proposed, and the navigations which would have to 
be enlarged:—The Sheffield and Tinsley Canal, the 
navigation of the Dun from Tinsley, the Staniforth and 
Keadby Canal to the Trent near Keadby; also the 
Dearne and Dove Canal from Barnsley to the river 
Dun. It is proposed to make a new canal from 
Tinsley, and to bring the navigation to a terminus near 
the largest and most important works in Sheffield, 
and there to construct a dock. The existing canals and 
works are to be widened and deepened, and the bends cut 
off in the River Dun Navigation. It is proposed to make 
the canal 80ft. wide, with an available depth of 13ft., 
sufficient to allow of the passage of steamers of 500 tons. 
The total length is sixty miles, and the estimated cost 
£1,000,000. 








THE FRICTION OF SLIDE VALVES. 


Mr. Bruce last week in his letter dealing with Morton’s 
valve gear, quoted a passage in our article on the friction 
of slide valves, page 238, inadvertently no doubt, ina way 
conveying a wrong impression. Speaking of Joy’s valve 
gear, we referred to the fact that although the die blocks 
in that gear were placed at a disadvantage, they worked 
with little or no wear and tear. Mr. Bruce seems to 
think that we said that the sliding die was a disadvantage 
of Joy’s gear. We meant nothing of the kind. Indeed, 
the whole context of Mr. Bruce’s letter goes to put 
sliding dies in a very favourable light. The circumstance 
that the wear is so small, tends, we think, to show that the 
views held by Mr. Aspinall are correct, and that it is possi- 
ble to overrate slide valve friction. At the same time, as 
we have already pointed out, the behaviour of slide valves 
is quite anomalous, and it is impossible to speak with cer- 
tainty about them. All that is worth knowing has been 

thered from experience, theory being entirely at 

ault. In the course of the discussion which fol- 

lowed the reading of Mr. Aspinall’s paper, Mr. Stroudley 
cited certain curious facts. In 1855 he had a great deal 
of trouble with some locomotives in which the bearing 
surface of the slides was too small. He devised the plan 
of drilling two rows of holes down the sides of the valves, 
and filling them with pure block tin. Then he had no 
more trouble. He did not add that he has since carried 
out the same system on the London and Brighton Rail- 
way with very great benefit. The curious part of the 
whole matter is that the tin does not remain long in the 
holes. Its fusing point is not very far removed from 
the temperature of the steam, and in some way it gradually 
disa It might be imagined that boring the holes 
would suffice without any tin, but such is not the fact. 
The tin appears initially to play some not understood 
in getting up the surface of the valve, and prevent- 

ing cutting and scoring, and this once done, the valve will 
run a long time without much wear. Mr. Stroudley 
gives the wear as x of an inch, representing one pound 
of metal in a phosphor bronze valve for 14,460 miles, 
the wear including the refacing of the valve. This is for 
Class B engines, with the slide valves under the cylinders. 
With a brass valve the distance run was 7000 miles. 











“There is,” said Mr. Stroudley, “extreme difference in 
the wear of valves, dependent, no doubt, on the nature of 
the metal in the cylinders, as well as the care exercised 
by the driver, the extremes varying from 7000 miles to 
as high as 77,000 miles per pound of metal worn and 
turned off the face. Phosphor bronze is nearly twice as 
durable as the ordinary brass valve.” There seems to be 
no doubt that without any reason easily discovered a brass 
valve will sometimes begin to cut, and cause enormous fric- 
tion; and for this reason many engineers prefer cast iron 
valves. Mr. Cross cited a case in which some locomotives 
with lgin. valve spindles of the best Yorkshire iron broke 
these spindles. Cast iron was substituted for brass in the 
slide valves, and there was no further trouble. So far as 
we are aware, no one has yet tried a wrought iron or steel 
valve. Wrought iron hoops run admirably well on cast 
iron sheaves, provided they are properly attended to for 
the first few hours; and there is reason to believe that the 
same success would attend the use of wrought iron or 
mild steel slide valves. Perhaps some of our readers 
can supply information on this point. On the North 
London Railway, with 160 lb, pressure, cast iron slide 
valves are used, because they work with much less 
friction than brass. The wear is, according to Mr. 
Park, three to one in favour of the cast iron valve. 
They are made of one part No. 1 Carron and No. 3 
Cleator hematite and two clean scrap. The 
average mileage, if properly lubricated, is 82,000, with a 
wear of ,yin., whereas brass valves are completely worn 
out with the same mileage. 

As was to be expected in the course of the discussion, a 
good deal was said incidentally about balanced valves ; 
no one liked them or had a good word to say for them, 
The fact is that to construct a good balanced valve is an 
extremely difficult problem even where there is plenty of 
room available, and in a locomotive, where there is very 
little room, it is next to impossible. All the parts have to 
be very strong; much stronger than would be thought at 
first sight. Let us suppose, for example, that the plan 
used at one time on the Great Western Railway is 
adopted. In this a piston is secured by a link to the back 
of the slide valve, which it tends to pull off its face. Let 
us assume that only the exhaust bridge area is to be 
balanced. That will measure about 13in. x 34in. == 45°5 
ajeare inches, and this multiplied by 160 Ib., the pressure 
of the steam, gives 7280 lb., or considerably over three 
tons. The pins in the link coupling the valve and piston 
have a certain amount of motion, and they are badly 
placed for lubrication. The load ought not to exceed 
500 Ib. per square inch of surface, but this would need 
15 square inches of bearing on the pin. A pin 2in. in 
diameter and about the same length, giving virtually 
about 4 square inches, is the most that can be got in. 
We need scarcely say that the whole affair cuts itself to 
pieces quicker than the slide valve could. When balanc- 
ing rings are used as at sea, it commonly happens that as 
the rings have no motion in the slide valve, they set fast, 
and become entirely inoperative, letting the steam blow 
past them. Some form of elastic communication between 
the slide valve and a balancing plate is the thing wanted; 
but although it can be provided on a large scale 
in big marine engines, it has never yet been pro- 
vided in a locomotive in such a way that it has given 
contentment, principally, as it seems to us, because 
there is not enough room. It seems to be likely, 
however, that if a pressure of 2001b. is used, balanced 
valves of some kind must be adopted.’ If only perfectly 
clean steam was supplied to the cylinders, it would be 
possible to fit them with solid piston valves “lapped ” in 
which would be as tight as any slide valve, and quite free 
from friction. They would practically wear for ever 
But a dose of dirty water instead of clean steam, or a 
handful of cinders, drawn in when running without steam, 
would do great mischief. There is, however, a possible 
way out of the difficulty which might be worth trying. 
Let the valve cylinder . cast on a chill, so that the 
inside would be excessively hard. It could be, however, 
bored and ground out without much trouble by special 
tools, just as chilled rolls can be turned, by those who 
understand the work. The valve might be made of a 
mixture of tin and copper, bell-metal, very little softer 
than the chilled cast iron. Special arrangements would 
be necessary to prevent the bell-metal breaking. Once a 
good job was made of a piston valve of this kind, it ought 
to last practically for ever, because it would be almost 
impossible for anything to gain access to the surfaces 
which would cut the excessively hard metal. 

In marine work the conditions are in certain respects 
more trying than they are in the case of a locomotive. 

e distances traversed continuously are much greater, 
and it is almost impossible to supply any lubrication, 
because oil is so injurious to the boilers. ‘The slide valve 
has to all intents and purposes disappeared, as far as the 
high-pressure cylinders of triple-expansion engines are 
concerned, and in many cases piston valves are used on 
all the cylinders. They are a necessary evil, but no one 
seems to be able to dispense with them or suggest any- 
thing better. 








THE Hupson River TUNNEL.—Writing upon the fact that this 
tunnel, which has lain incomplete so long, is about to be completed 
on Mr, J, E. H. Greathead’s system, and under Sir John Fowler 
and Mr, B. Baker as consulting engineers, the American Building 
and Engineering Record says:—‘‘Some American engineers may 
regret that this work is to be conducted by foreign engineers; but 
if the British put their money into it they should control its expen- 
diture. There was never any lack of confidence in the ability of 
the real engineers connected with this work, though there has 
been a decided distrust of the soundness of the working plans oe 

and insisted on by its projector, who, by the way, is descri 

in the prospectus as a civil engineer. While confident that English 
engineers can with advantage learn many things from us, it is no 
doubt equally true that we can learn much from them, and it 
should from that standpoint be rather a matter for congratulation 
than otherwise that such an important and difficult work is to be 
executed in a place so well situated for observation by two of 
England’s most distinguished engineers. If we American engineers 
are none the wiser for such an object lesson, it will be either 
because we ‘ know it all’ or can learn nothing.” 
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HALLIDAY’S HIGH 


AND LOW-PRESSURE FILTERS, CREWE. 


MESSRS. J. HALLIDAY AND CO,, MANCHESTER, ENGINEERS, 


HALLIDAY’S HIGH AND LOW-PRESSURE 
FILTERS. 


Tue engravings above illustrate an installation of the high- 





pressure self-cleansing filters made by Messrs. Joseph Halliday | patent lubricator, manufactured by Messrs. Arch. Smith and 











HYDRAULIC LUBRICATOR. | working, and (C) the supply shall cease with the stoppage of the 
| machine. 

These requirements are, it is claimed, fully met by the lubri- 

cator under notice, which depends for its action upon two dis- 

tinct principles operating simultaneously to the desired end. 





THE accompanying illustration shows Stevens and Major's 


2 and Co., Manchester, and erected by them at Crewe for the ' Stevens, Battersea. The need for some efficient method of lubri- 
a London and North- The first is the lower specific gravity of oil, causing it always to 
float upon water; and the second, the slight elasticity of the 


Western Railway & 
Company, under the 
siperintendence of 
Mr. F. W. Webb, M. 
Inst. C.E., chief engi- 





a neer of the locomotive 
es department. Each QiQZS=7 ere 
Re: filter consists of two 
2 cylinders, 4ft. dia- 


meter, 4ft. 9in. deep 
inside, made of steel 


lubricant and its reservoir. The lubricator consists of a simple 
metallic reservoir A, Fig. 1, with a drain cock at the base, and 
at the top a charging valve B, and a regulating valve C, com- 
bined in one casing D. E is the hydraulic supply pipe to the 
| machine, the flow through which may be in either direction. 
mom mmm Fig. 2 
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MAN 





1 hin. j a See 
plates jin. in thick Fara mata 


ness. The bottom 
plate is dished, and is 
made of jin. steel 
plate. The top plate is Zin, in thickness, bolted to the 





cylinder with jin. bolts, placed 2}in. centre to centre. The 
interior of the cylinder is filled with animal charcoal 
of graduated sizes, as shown in the small engraving in the 
corner illustrating one of the cylinders in section. It will 
be seen that each cylinder is fitted with discs or plates to keep 
each size of charcoal in its proper place, the whole being fastened 
with stay bolts through the cylinder, screwed up at the top. 
The water enters from the left-hand side of the filter through 
a four-way valve. This is to reverse the stream of water. 

There is also a three-way valve similarly lined with gun- 
metal, for carrying away the mud when the filter is washed out. 
The pipes and valve are 5in. diameter inside. The four filters 
with eight cylinders receive the water from a 12in. main at a 
pressure varying from 50 Ib, to 70 lb, per square inch, and pass 
40,000 gallons per hour of filtered water into a 12in, main, as 
shown. The pressure in the supply and delivery main does 
not vary more that 1 Ib, to 1} 1b., showing that the filters do 
not materially alter the pressure. They are, we are informed, 
working in every way satisfactorily. The space occupied by the 
four filters to deal with 40,000 gallons per hour is 40ft. long, 
6ft. wide, 6ft. 6in. high actual. A room giving ample space 
would be 45ft. long, 10ft. wide, and 12ft. high. 

The low-pressure, or gravitation filter, is illustrated by the 
accompanying section. It is for cleansing river water in large 
quantities, where space is available, and there is no artificial 
pressure. The water enters at F, and passes into the bottom E 
of the filter. It then passes upward through the filter bed and 
out over the wall B at the right-hand side, filtered. The 
dimensions of the filter bed are, of course, determined by the 
quantity of water to be filtered. The filter is made in the 
simplest form, and consists of a brick chamber, cemented to 
make it tight. It has two partition walls, as shown, and a per- 
forated bottom is carried on girder or joist irons. A sluice 
valve is fixed under the filter bed at A, so that the filter can be 
flushed out at will. The wall B divides the unfiltered and 





HALLIDAY’S LOW-PRESSURE GRAVITATION FILTER. 
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cating the slide valves of high-pressure hydraulic machinery is 
fully realised by all who have had charge of such plant. To 
enable the valves to be easily manipulated, the bearing surfaces 
are usually cut down to the finest possible amount, with the 
natural result of rapid cutting away and loss of water. In many 
situations, such as docks and scattered railway depots, it is con- 
venient continually to use new water, allowing the exhaust to 


Fig. | 
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| By opening the valve C, free communication is made between 
| the pipe E and the oil reservoir A by means of the passage F. 

If the valve B is opened, communication is established between 
thecharging funnel and opening G and the reservoir A. The lubri- 
cator is always fixed below the pipe to be fed. To charge, first 
shut pressure off from A by valve C, open valve B, and fill up 
with oil through the funnel G and passage F. Then shut B, 
and open the valve C, using the latter asa regulator. The oil in A 
is now slightly compressed by the hydraulic pressure exerted by 
water from the pipe E, the container A is also slightly 
expanded; water flows in to fill up the space so pro- 
vided, sinks to the bottom of A, while the oil floats up to the 





run to waste; and with the public supply companies this course 
is unavoidable. Under these conditions a thorough system of 
lubrication is still more essential, and the lubricator should be 
so designed that (A) it may be recharged without shutting off 





filtered water, forming a reservoir for the latter at C. At D is 
the filtered water delivery pipe. 


pressure, or stopping the machine, (B) the lubricant may flow to 


the valves in small regulated quantities when the machine is | small annular opening of the valve C. Upon drawing off a charge 
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THE LONDON ELECTRIC SUPPLY CORPORATION, DEPTFORD. 


(For description see page 293 ) 
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Fig. 2— VIEW IN PART OF BOILER HOUSE, FEBRUARY 5th. 











FORTY-SEVEN TON GUN, H.M.S. EDINBURGH. 


(For description see page 288.) 
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RAILWAY MATTERS, 
ic railway, three miles in length, to be con- 
Rs; egaunes, Michigan, will be work 
ten miles away from t! ' 
Two transfer tables in use on the Pennsylvania Railroad 
at Altoona, one worked yt 7 -ropes and electric motor, 
and the other by @ wire rope, are illustrated by the Railr 


Gazette. 


Tr has now 


¥ a concn, after considerable discussion as to its relative 


merits and those of its competitors, 


Tux Forestry Department of South Australia has been 
sked if it can supply 500,000 railway sleepers, for which the 
Eg tian Government has invited tenders, If the contract is 
obtained by South Australia, it will provide work for 300 men for 
at least three years. 

Tur recent floods on the Chenab river have been 
more disastrous to the bridge works even than the flood of three 
weeks ago. The Indian Kngineer of the 13th ult, says:— “It has 
not only completed the destruction of the pile bridge which was 
then wrecked, but has swallowed up the embankments and rails 
and sleepers leading thereto, ‘Fortunately the piers of the main 
bridge are advan enough to be perfectly safe.” 


In concluding a report on an accident which occurred 
on the 12th February at St. Vigean’s Junction, near Arbroath, on 
the Dundee and Arbroath Joint Railway, when an engine left the 
rails, Major Marindin says:—‘‘I recommend the company to 
improve the curve at this junction, for at the point where the 
engine left the rails the radius is only 8} chains, instead of 10 chains 
as it was returned when the line was opened ; and although proper 
check-rails are provided, such a curve is too sharp for a running 
junction, especially where the speed is not limited by any regula- 
tion.” This is not the only place where curves of such small radius 
ought to be enlarged. It is impossible to get safety with rigid 
wheel bases on such curves, 


Six directors of the Hull and Barnsley Railway have 
issued a joint circular to the shareholders, They state that ‘their 
jicy is to continue the independent life of the company until 
are terms are obtained for the ordinary shareholders than those 
which the minority of the board have hastily and illegally endea- 
voured to force on the company, or until a reduction of interest on 
the debentures and debts of the company and its permanent inde- 
pendence with profit to the proprietors is secured. They add that 
there is not the slightest prospect of legislative sanction being 
obtained to the making over of the undertaking to the North- 
Eastern Railway Company, in face of the statutory prohibition and 
strong opposition, The only chance of the success of such a pro- 
] would be the thorough conciliation instead of the alienation 

of the powerful interests affected. Until this is done, the contest 
would be hopeless and expensive.” 


A report is published on a collision which occurred on 
the 14th February, at Elgin Station, on the Highland Railway, 
when an engine, one Great North of Scotland composite and 
one Highland composite carriages, and Great North of Scotland 
brake-van, when entering the station on the down loop lineat about 
4.19 p.m., came into collision with an engine, which had 
arrived at Elgin a few minutes previously as pilot in front of the 
3.35 p.m, up passenger train from Keith, and which, having been 
uncoupled from the train, was on its way to the sidings at the 
west end of the station, and had fouled the down loop line. The 
right leading corners of the two engines met, and No, 33 engine was 
driven back on to the train engine of the Keith train—No, 55—which 
also had been uncoupled from its train and was following the pilot 
engine. No vehicles left the rails; three passengers and three 
engines were injured. Major Marindin, for the Board of Trade, 
says :—‘‘ This collision took place during the performance of an 
operation which is of daily occurrence. Owing to two out of the 
three vehicles composing the down train being Great North of 
Scotland stock, fitted with the Westinghouse brake only, the 
automatic vacuum brake on the Highland carriage could not be 
made use of, Both these companies run through carriages between 
Inverness and Aberdeen, and if they cannot agree to adopt the 
same pattern of continuous brake, all such carriages should be 
fitted with both the brakes in use. 


In reporting on the accident which occurred on the 21st 
of January, at Haugh-head junction, on the Hamilton and Lesma- 
hagow branch of the Caledonian Railway, when as the 5.8 

nger train—consisting of a tank engine and eight vehicles— 
| Glasgow to Lesmahagow, was running round a curve at 
Haugh-head junction, the engine, the five vehicles next to it, and 
the leading wheels of the sixth vehicle, left the rails. Major- 
General Hutchinson says the engine ran about fifty-eight yards after 
leaving the rails, and was then stopped by the earthen buffer-bank 
at the dead end of a siding connected with the line from Mother- 
well, But for the engine having come in contact with this buffer- 
bank the consequences of the accident would not have been so 
serious, as the vehicles would probably have then kept their posi- 
tion, and the action of the brakes would have prevented any 
telescoping. As it was there was no time for the brakes to be 
brought fully into action before the engine was stopped. In con- 
clusion he says, ‘‘ From a careful consideration of the evidence and 
circumstances connected with this accident, I have formed the 
—— byw it was caused by » —T Lsiervy - > A the right 
wheels of the engine against the check-rail op the V crossing, 
25ft. next beyond the diamond crossing, breaking this ekeck-rail 
about 4ft. before the V point was reached, and thus allowing the 
left wheels of the engine to take the wrong or left side of the V 
point, This outward pressure, due to too high a — of a heavy 
engine round a sharp curve, accompanied also ps by oscilla- 
tion, “om § ues a strain on the check-rail which it was unable to 
withstand,” 


Eary on Saturday morning last another serious acci- 
dent occurred on the main line of the Manchester, Sheffield, and 
Lincolnshire Railway Company at Penistone. A great many ex- 
cursion trains were run to London on Saturday, conveying people 
to the boat race and the football match for possession of the Hoglish 
cup. Among them was this Manchester, Sheffield, and Lincoln- 
shire train from Liverpool, Southport, and Wigan, The train ran 
somewhat behind time, but all went well until Penistone was 
reached. Speed was reduced in passing through the station, and 
was being made up again, when, at the Huddersfield junction, only 
a few yards on the Sheffield side of Penistone station, the engine 
left the metals. It is said that the accident was caused ws Pn 
breaking of the leading axle of the engine, The driver and fire- 
man both state that they heard a loud crack immediately before 
the engine ran off the line. It ploughed up the permanent way for 
thirty yards, The driver applied the brakes and stuck to the 
engine, as did his fireman. th escaped in a marvellous way ; 
they were thrown violently off their platform, but fell amo e 

i wires, and were unhurt. The mail—King’s-cross to Man- 
chester—had already slackened s preliminary to stopping at 
Penistone, and the driver was able by a severe application of his 
brakes to avert a collision, though so narrow was the shave that 
the engine of the mail actually struck the other. The excursion 
train was fitted throughout with the automatic brake. The 


been definitely decided to use the Westing- 


carriages did not immediately follow the engine off the rails, but 
kept the line for some distance. Then the tender turned sideways 
and fell over, The front carriage broke its couplings and stuck 
across the line on the opposite side, while three or four more 


e line. the flow stated, 


From the Thames, 49°33 per cent.; from the Lee, 37°37; from 
springs and wells, 13°09; from ponds, 0°21. 


matic brake as the standard brake upon the trunk lines ree = “The Elastic Equilibrium of Arches forming Arcs of 
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NOTES AND MEMORANDA. 
A sEAM of natural gas, with a daily flow of 14,000,000 


Tue relative proportions of the supplies of water to 
London in February from the several sources were as follows :— 


A RECENT number of the Comptes Rendus contains a 


es,” by M. Ribiére. Two typical cases are worked out mathe- 
matically, which offer a complete solution of the problem of the 
elastic equilibrium of circular vaults, 


THE average daily supply delivered from the Thames 
to London during the month was 77,231,638 gallons; from the Lee, 
58,510,945 gallons; from springs and wells, 20,488,634 gallons; 
from ponds at Hampstead and Highgate, 327,407 gallons. ‘The 
last is used for non-domestic purposes only. The daily total was, 
therefore, 156,558,624 gallons for a population aggregating 
543,660, representing a daily consumption per h of 28°24 
gallons for all purposes, 
AMERICAN millers, who have only one kind of wheat to 
grind the year round, and those devotees of single wheat milling 
who would let the baker do the blending, will be interested to 
know that it is not an uncommon thing in English mills for millers 
to grind a mixture of six different kinds of wheat. At this 
moment a miller of our one says the Miller’s Gazette, is 
as a mixture of Californian, Hungarian, Russian Azima, 
e Agatch, Kurrachee, and English, divided into eighteen parts, 
and is getting a yield of 71 per cent. on the uncleaned wheat. 


At a recent meeting of the Paris Academy of Sciences, 
@ paper was read on “ The Essays that have been made to Explain 
the Fundamental Principles of Thermodynamics by Mechanical 
Laws,” by M. H. Poincaré. The paper deals mainly with the views 
developed by Helmholtz in his memoirs on the statics of the mono- 
eyclic systems, and on the principle of least resistance—Crelle’s 
ournal, vols, xcvii. andc. Nature says M. Poincaré accepts the 
mechanical explanation as satisfactory forthe reversible ph " 
but shows that it is not applicable to those of the irreversible order. 


A wRITER much quoted in the United States, Mr. E. N. 
Dickerson, says:—‘“In the history of the development of the 
steam engine one curious phenomenon deserves to be mentioned, 
and that is the attack upon James Watt and his laws of steam by 
the Government of the United States during the rebellion, when 
vast sums of money were expended in building steam engines, At 
that time the Government officially pronounced its judgment of 
condemnation upon the laws of Watt, and published that judgment 
ina book which was distributed to the engine builders and engineers 
of the country as the authoritative decision of the United States.” 


In the March number of Petermann’s Mitteilungen Herr 
Otto F. Ehlers give an account of his ascent of Kilimanjaro last 
summer. He found the wall of ice which was seen by Dr. Meyer. 
He states that so far as he could observe he could see no trace of a 
crater, while the masses of ice and snow lay in quiet wave-like 
lines, with much fresh snow. The height he estimates at over 
19,690ft. He makes the extraordinary statement, says Nature, 
that traces of elephants, buffaloes, and antelopes were met with at 
a height of about 16,000ft., where also he found the last traces of 
vegetation. 


At a recent meeting of the Berlin Physical Society, 
Dr. Wolff gave an account of the results of a long series of measure- 
ments which he had made on galvanic cells, consisting of zinc and 
zinc sulphate or chloride and a second metal, either copper, silver, 
oriron, By determining the electro-motive force of each cell and 
the simultaneous heat-production—by means of an ether calori- 
meter—he endeavo to prove that the source of the current 
energy in each case is due to the combining of oxygen with the 
several metals, copper, silver, or iron. He hence considered him- 
self justified in giving the name ‘‘ oxygen elements” to the above 
class of galvanic cells, 


Accorpixe to Mr. G. Gore—“ Proceedings” Royal 
Society, 44, 294-296—the effect of dissolved substances on the 
electro-motive force of a magnesium platinum couple in distilled 
water can be easily shown by balancing one couple against another 
through a galvanometer, the salts experimented with being added 
to one of the couples. The plates must be cut from the same piece 
of metal, and immersed at the same time in separate quantities of 
the same water, The results are compared with those obtained by 
means of a thermopile. The minimum point of charge depends on 
the couple and liquid used, temperature, and particular galvano- 
meter. The latter effect is probably dependent on the inertia of 
the needle. The minimum point is dependent on the free chemical 
energy, and, with certain exceptions, on the chemical heat of the 
substance dissolved, 


In a paper on the metallurgy of bismuth, contributed in 
the ‘‘Proceedings” of the Royal Society, Mr. E. Matthey describes 
how, in order to separate gold and silver from bismuth, he adds 
2 per cent, of zinc to the molten metal, allows the mass to cool 
gradually, and removes the surface crust. This process is repeated. 
The whole of the gold and silver is found in the skimmings. ‘The 
bismuth meray A so obtained is fused in a crucible with borax. The 
ld sinks to the bottom, being at the same time freed from any 
metals by the action of the bismuth oxide. The slag is 
again fused with addition of bismuth to separate the last traces of 


gold, The author separates bismuth from lead by means of re- 








temperatures than bismuth itself. Bismuth holding 12 per cent. 
of lead contained only 0°4 per cent. after four crystallisations, 


is a recent "aad on “ Magnetisation of Iron at High Temperatures,” 
by J. Hopkinson, F.R.S. He says: ‘‘I have recently been making 
some determinations of the curves of magnetisation of ironat varying 
temperatures up to that at which the iron ceases to be magnetic. 
The method of experiment was identical with that which I used 
for a sample of nickel about a year ago. The temperatures are 
estimated by the resistance of a copper secondary coil, and as there 
may be some uncertainty as to what temperatures the several 
resistances correspond with, I give in the curves which follow the 
resistance observed as well as the temperature estimated. He 
gives curves illustrating what has been long known, that rise of 
temperature causes increase of induction if the magnetising force is 
oak but diminution of induction if the force is great. Regarding 
the iron as made up of magnetic molecules the axes of which are 
directed to llelism by magnetic forces, the results are expressed 
by saying that the magnetic moment of the molecule diminishes 
with rise of temperature, at first slowly, but very rapidly as the 
int is —— at which magnetism disap; ; on the other 
d, the facility with which the icles are directed continually 
increases, at first slowly, but at high temperatures very rapidly. 
The effect is that at a temperature of 720deg. C. an erne y 
small force is competent to turn the axes of nearly all the molecules 
ina direction parallel to the magnetising force.” In another paper 
he says:—‘‘ At 737 deg. C. all traces of magnetism disappear, but 
before this point is reached, viz., 727 deg., its permeability in- 
creases with great rapidity toa very high figure, when it suddenly 
drops to unity. In a subsequent paper, read March 2lst, he 
showed that the resistance also makes an abrupt change at 
the same temperature, which is that of recalescence, as discovered 
by Barrett.” He tested a sample of manganese steel, and found 





peated crystallisations, — of bismuth and lead melting at lower | fitted by Messrs, Bradford and 


In the “ Proceedings” of the Royal Society, vol. xlv., 


that at no temperature above the normal temperature does it | field, have recentl 


MISCELLANEA. 
Tux sale is announced by Messrs. Wheatley Kirk, Price, 


by water-power | cubic feet, has been struck near Columbus, Ohio, At least this is | and Goulty of the property of the Elieson Electric Company, con- 
sisting of motor cars, engines, fixed plant, and machinery, and 
also of British, foreign, and colonial patents. 


Ay interesting biography of Mr. W. Arrol, the well- 


known contractor who built the new Tay Bridge, and is building 
the Forth Bridge, is published with a portrait in the British Work- 
man, Like most other men of remarkable ability in the industrial 


world, Mr. Arrol owes everything to his own exertions, 


On Tuesday 250 turnpike gates on the South Wales 
roads were e free of toll under the provisions of the new Local 
Government Act, and nearly 1000 miles of highway were thus 
thrown open. This relieves the users of the roads of an annual 
burden of £25,000, and puts it on to everybody in general. 


WE are informed that Messrs. W. and J. Galloway and 
Sons, of Knott Mill Ironworks, Manchester, have been awarded 
the first order of merit, with — mention, for their well-known 
Galloway boiler, tubes, &c. is boiler has furnished steam for 
the Sedeenses Exhibition, and has given great satisfaction. 


Tue Crystal Palace authorities are publishing a 
‘*Popular Handbook to the Crystal Palace,” with an outline of 
—— for season 1889, and with map and illustrations, 
The Palace ought to attract large numbers; but as no one can 
spend a day at the Palace without light refreshments, some decent 
attention to the café department would probably pay better than 
many more expensive innovations, 


On Tuesday afternoon three firemen on board the 
steamship Advance at Penarth Docks were raking out the fire, and 
apprehending an explosion of one of the boilers, they gave warning 
and rushed away. The end of the main boiler was immediately 
blown out, and one of the men named Miller, a native of Birken- 
head, sustained such injuries that he died in a few minutes. Great 
damage was done to the ship. 


Tue Sheffield United Gaslight Company is about to 
apply to the Board of Trade for a provisional order for permission 
to erect a gasholder to store three million cubic feet of gas. It is 
necessary, it appears, to get the provisional order because of 
the opposition of the residents in the locality selected ; out of some 
800 inhabitants, a dozen have decli to acquiesce, and the com- 
pany must therefore seek the sanction of the superior authority. 


Tue Gas Engineer's Magazine for April publishes a 
useful article on special rates charged for gas for gas engines, and 
gives a table showing the special rates allowed by German gas 
companies, and the number of gas engines in use. From the table 
it appears that twelve companies abate from thirty to forty-seven 
per cent. of the usual rates, fifteen companies abate between 
twenty and thirty per cent. Only two companies make no abate- 
ment, and no large engines are in consequence in use in those 
towns, namely, Hamburg and Stuttgart. 


Tue Secretary of State for Foreign Affairs has received 
from her Majesty’s minister at Lisbon a copy of a Government 
notice—Portaria—dated the 19th instant, directing the civil 
governor of Lisbon to put up for sale by public competition some 
manganese and lead mines, of which a list is given, situated in the 
district of Lisbon, and which have been abandoned. The sale wil! 
take place at the office of the civil governor on the 2nd May, sub- 
ject to the conditions stated in the Portaria, which can be seen on 
personal application at the commercial department of the Foreign- 
office, 


Mr. Cuartes Mayne, of the engineer and surveyor’s 
department, Hornsey Local Board, has been appointed engineer 
and surveyor to the Municipal Council of Shanghai. There were 
150 applications for the post. Sir James Brunlees, F.R.S.E., 
acting tor the Council, forwarded to them the names and testi- 
monials of three candidates, the final appointment being made by 
the Council at Shanghai. This is the second assistant from the 
same office who has recently obtained an official appointment, Mr. 
R. H. Dorman having also secured the appointment of county 
surveyor to Armagh. 

Tue following firms have renounced their space at the 
Paris Exhibition for various reasons:—The Anglo American Brush 
Corporation, because they are so busy that they cannot get their 
exhibits ready in time; the Cumberland Ironmining and Smelting 
Company, because they cannot obtain sufficient space in the 
grounds for their intended pavilion ; and Tangyes Limited, because 
a large pillar would completely block the view of their stand. 
Mr. J. Aylmer, who rendered such signal service to English 
electricians at the Paris Electrical Exhibition in 1881, is Sécrétaire 
délegué of the British Commission at this year’s Exhibition. 


Tue firm known as Rigg’s Technical Education Ap- 
pliances, —_—- Bae ven 8 agen a catalogue of 
models of parts o! ildings, machinery, apparatus, theoretic 
mechanics’ models, and sets for illustrating applied mechanics 
including to be built up for illustrating mechanical move- 
ments and mechanical forces. Ap) tus for teaching plane and 
solid geometry, sound, light, and heat are also illustrated and 
described. Many of the mechanical models and details are made 
from Willis’s ‘‘ Mechanics” and Goodeve’s and other treatises. 
The apparatus ought to make teaching very easy, but the prices 
almost all appear to be high. 


A PUBLIC steam laundry has just been opened at Hert- 
ford for the town and district, replete with every appliance and 
convenience for carrying on a extensive business. It has been 
as = machinery for washing, 
drying, ironing, and mangling, their most recent appa- 
ratus. The revolutions of the hydro-extractor are about sixteen 

rsecond. The boiler is of 20-horse power, with a chimney 5éft. 
in height. The electric lighting is upon the incandescent system 
worked by a vertical engine of wer nominal, The work, 
with entrance, lodge and stables, has carried out by a local 
builder, Mr, H. Norris, from designs by Mr. William White, F.S.A. 


Tue following quick exchange of letter correspondence 
between New York and London was effected last month on the 
Southampton route. The mails from New York of the 13th of 
March were delivered in London by the Norddeutscher Lloyd liner 
Lahn, v4 Southampton, early on the morning of Thursday, the 
2ist. The letters being distributed in the City by the first 
delivery, many of them were replied to by bankers and merchants 
on the same morning in time for the outgoing steamer Trave, 
which left Southampton on the evening of that day. This steamer 
reached New York Friday morning, and merchants in that city 
were thus enabled to receive on the 29th of March replies from 
London to their letters of the 13th. 


One of the largest, if not the largest, wire ropes ever 
made for use in this country was last week despatched from the 
works of Dixon and Corbitt and R. 8S. Ne and Co., of the 
Teams, Gateshead. Its length is 4560 yards, and its circumference 
Sin. It weighs over twenty-three tons, and occupied three large 
railway trucks, This rope has been made for the North British 
Railway Company, and is to be used for drawing the trains from 
their Queen-street station, Glasgow, to Cowlairs. A wire rope has 
been used for this purpose some years, but this is the first one 
made on Lang’s patent. This make of rope has been proved to be 
superior to any other for haulage and incline work; and we have 
no doubt will do credit to the makers. We understand that this 
firm, with a view to extend their business in the South Wales coal- 
established a manufacturing branch at the 
Windsor Rope Works, Cardiff. 
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HER MAJESTY’S BATTLE SHIP EDINBURGH. 
CONSTRUCTED AT PEMBROKE DOCKYARD, 


(For description see page 288.) 





= = = — 








i} il 








Sevan MERTEN NTT 




















|—t- 


















































Sar x0 Es 








if 






889, 





— 





SurrPLeMENT TO THE ENGINEER, Aprtt. 5, 1889.) 





HER MAJESTY’S FIRST-CLg. 


CONSTRUCTED ay 














lm <i 


2) W yiae si 








SuprtemMent TO THE ENGINEER, Apriz 5, 1889. 





T-CLA@ BATTLE SHIP EDINBURGH. 


XUCTED ar iM pROKE DOCKYARD. 



























































Aprit 5, 1889. 


THE ENGINEER. 


291 








FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


RIS.—Madame Boyveau, Rue de la Banque. 
PeRLIN.—ASUER and Co., 5, Unter den Linden, 
VIENNA.—Messrs. GeRoLp and Co., Booksellers. 
LEIPSIO.—A. TwieTMevER, Bookseller. 

NEW YORK.—Tue Witmer and Rogers News Company, 
Beekman-street. 
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PUBLISHER'S NOTICE, 





* With this week’s number is issued as a Supplement a Two-page 
Engraving of Her Majesty's First-class Battle Ship Edinburgh. 
Every copy as issued by the Publisher contains this Supple- 
ment, and subscribers are requested to notify the fact should 
they not receive tt. 








CONTENTS. 


Tue Enoineer, April 5th, 1889, PAGE 
DEFENCES OF OUR COALING Srations—Care or Goop Horr. No. IV. 
(Ilkustrated.) .- 26 os oe ce ce oe oe oe oe oe oe oe 
QaNALS AND INLAND NAVIGATION .. 4. «see ce ce oe oe 281 
Tue FricTION OF SLIDE VALVES .. .. 2. se oe ce ee oe 282 
Ha.upay's Hicn anp Low-pressure Fitters. (Illustrated.).. .. 
Hypravirc Lupricator. (Tustrated.) = wd ae 


OsteND AND Dover Mart Boats. (lllustrated.) .. .. .. .. .. 284 
Lonpon Execrric Suppty Corporation, CENTRAL Station, (Illus.) 286 
47-Ton Guy, H.M.8. Epinpuron. (Illustrated.) .. .. .. .. «. 287 
A New Cavcutatine Supe Rute.. .. .. .. . 288 
Barwa MARTMMB 2c 1c ce ce te te ce ce oe ce oe 0s Se 
Noves AND MEMORAMDA 4. 26 22 6s 00 co ce 0s ce ce oo 900 


Rc: ailisk he a0, be on, 60. 00 ee. 60: os +. 289 
HM. Barr.e-suiP Epinsunou. (Illustrated.).. .. .. .. .. «. 200 
Leapino ArticLes—Shipbuilding aes forthe Navy... 291 


omotives : Home and Foreign 292 
The Penistone Railway Accident—Lighting Railway Carriages .. 293 
Tar Dertrorp CENTRAL Station oF THE Lonpon ELecrric SupPLy 
CoRPORATION ae ae ey eee ee eee ore” are 
Ho.prast Rotter Cap anp Centre Swart. (Illustrated.) .. .. 294 
Tar Forwarp Gas Enaine. (Illustrated.) bn: ’oie.. db! Law Uae Cee ae 
Letrers To THE Epitorn—Engineers in the Navy—John Ericsson — 
Fan Efficiency—Storm Waves at Lighthouses—Arithmetical 
Systems—The Isthmus of Cantyre .. .. .. .. 1. 1s ee 
Tae CrystaL Patace Paoroorapuic Exuieition, (lllustrated.) .. 297 
Tue InsTITUTION OF CrviL ENGINEERS... .. .. .. «2 os oe oe 298 


Royal Honours to the “* Royal 


pe, ea errr ae 
Tue Iron, CoaL, AND General Trapes oF BirmincHam, WOLVER- 

BAMPTON, AND OTHER DISTRICTS.. .. «2 «2 os os ce oe oe 298 
Nores FROM LANCASHIRE .. «2 os 0s of of os 


Nores FROM SAEFFIELD .. .. «6 os os 
Nores From THE NortH OF ENGLAND... .. 
Notes FRoM ScoTLaAND “Se ae ee 
Notes From WALES AND ApJorntna CouNnTIES .. 
Nores FROM GERMANY gas ee oe oe ne 
Launcnes AND TriaL Trips .. .. 
New COMPANIES .. «2 «e co os 
Tue Patent JOURNAL .. eo ee ee ce ce es 
Sarzcrep Ammnicaw PaTEwTs .. .. 2. «2 «2 oc os cc 0s oo SOB 
PaRaGRAPHS—The Hudson River Tunnel, 282—Completion of the Eiffel 

Tower, 288—Association of Municipal and Sanitary Engineers and 

Surveyors, 293—Test for Cast Iron, 294—Naval Engineer Appointments, 

205 Tides in Natural Gas, 295—The Sanitary Institute, 296—Welded 

Water Pipes, 296—Ship Lighting, 296—Narrow Escape of a Mail Train, 





ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
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MEETINGS NEXT WEEE. 


Tue InstiTuTion or Civit Enorveers.—Tuesday. April 9th, at 8 p.m.: 
Ordinary meeting. Paper to be read, with a view to discussion :— 
“ Armour for Ships,” by Sir Nathaniel Barnaby, K.C.B. 

Institution oF EvecrricaL Enoinerers,—Thursday, April llth, at 
8 p.m.: Ordinary ~ae. Paper to be read :—‘‘ On Underground Con- 
duits and Electrical Conductors,” by Mr. John B. Verity, Member, 

Society or Arts.—Monday, April 8th, at 8 p.m. — Cantor lectures: 
* Instruments for the M t of Radiant Heat,” by Mr. C. V. Boys, 
A.R.8.M., F.R8. Lecture II[I.—Thermo-piles and thermo-elements— 

‘8 ar t—Hutching’s instrument—Professor Forbes’ 
instrument—The advantage of reducing the size of the bars— Details of 
manipulation in the case of very small The construction of galvano- 
meters to be used with thermo-piles and for some other purposes. 
Tuesday, April 9th, at 8 p.m.—Applied Art Section: “ Architecture in 
Relation to Tondompe,” by Mr. H. H. Statham; Mr. E. C. Robins, F.S.A., 
will preside. Wednesday, April 10th, at 8 selena? | meeting: 
“The ny Functions of the County Councils,” by Sir Douglas 








Roya InstituTion.—Friday, April 12th, at nine o'clock, the evening 
urse will be given by the Right Hon. Lord Rayleigh, F.R.S., on 
** Tridescent stals.” Afternoon lectures at three o'clock :—Tuesday, 
April 9th, ‘‘ Before and After Darwin, II. Evolution,” by Mr. George J. 
Romanes, F.R.8. Thursday, April 11th, “Houses and their Decoration 
from the Classical to the M val Period,” by Professor J. Henry 
Middleton, M.A. ——* April 13th, ‘“ Experimental tics— 
Polarisation; Wave Theory,” by the Right Hon. Lord Rayleigh, F.R 8. 

Society oF ARcHITECTs.—Tuesday, April 9th, at seven o'clock, at 
St. James's Hall, Piccadilly, W. The Architects’ yy Bill Com- 
mittee will explain the amendments made in the Bill to be introduced 
to Parliament during the coming ,» and a di i arise 
thereon. 

Norrs-East Coast InstTITuTIOn OF ENGINEERS AND SHIPBUILDERS.—The 
eighth eral meeting will be held in the Lecture Hall of the Literary 
and Philosophical Society, Newcastle-upon-Tyne, on Monday, April 8th, 
at 7.50 p.m. Discussion on Mr. J. B. Dodd’s paper on «* Corrosion and 
Pitting in Marine Boilers.” Paper on “The Proper Capacity of Air 
Pumps,” by Mr. J. H. Hamilton. 








DEATH. 


On the 28th ult., at 20, Park-place, Cardiff, Joun McConnocute, 
M. Inst. C.E., aged sixty-six. Friends will please accept this intima- 
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TO CORRESPONDENTS. 
Registered Telegraphic Address“ ENGINEER NEWSPAPER, 


*," All letters intended for insertion in Tok ENoIneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

J. A.—A letter lies at our office for this correspondent. 

- R.—We do not believe that boilers are burst by the access of cold water 
when a ship is sinking. No doubt, in the case of the Belgian mail packet, 
the steam pipe was broken, and, very probably, the boilers unseated and all 
connections wrenched away. 





PIGGOTT’S HAND FREEZING MACHINE. 
(To the Editor of The Engineer.) 


Sir,—We require the name of the makers of Piggott’s hand freezing 
machines, E. F. 8. 
London, April 8rd. 


THE STRENGTH AND DIMENSIONS OF LEATHER BELTS. 
(To the Editor of The Engineer.) 


Str,— We should be glad if you or any of your readers could furnish us 
bir good and trustworthy formule for calculating the driving power of 
ts. 


, B. anp T, 
Rochdale, March 28th, 








TUBE FLANGING MACHINE. 
(To the Bditor of The Engineer.) 
Sir,—Would you kindly allow me to ask your readers if they know of 
a maker of flanging machines for tubes capable of turning same on tubes 
from 2in. di ter and ds? J. 8, 
April 4th, 
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CUTTING A PROPELLER SHAFT. 
(To the Editor of The Engineer.) 

Sir,—Could any of your correspondents kindly advise me on the 
following work ?—What would be the best and cheapest way to cuta 
propeller shaft through the solid, say, 18in. to 24in, diameter, sup- 
posing none but hand tools—ratchet braces and so forth—were available? 

ould it be possible to use dynamite? It could be so arran; that an 
explosion would not hurt the vessel; and if an explosion could be used, 
could I get the name of any person or firm who would undertake such 
work ? Sorals, 

Birmingham, April 2nd. 
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SHIPBUILDING BY CONTRACT FOR THE NAVY. 


A NoTEwortHy feature in the plans at present before 
Parliament for augmenting our naval strength, especially 
when viewed in comparison with normal naval pro- 
grammes and with preceding special schemes for adding to 
the Navy, is the separation of the contract from the dock- 
yard work so far as regards the methods to be adopted for 
raising the money to meet the votes. Of the total esti- 
mate of £21,500,000 required for the completion of their 
lordships’ shipbuilding programme, £10,000,000 is for 
contract and £11,500,000 for dockyard work ; but while 
the latter sum is to be provided in increased votes for 
shipbuilding to be placed in the estimates during the five 
financial years ending the 31st March, 1894, the former is 
to be issued out of the Consolidated Fund during the next 
seven years. The methods adopted to meet the financial 
requirements of the two cases are suggestive of some of 
the differences between the two systems of obtaining ships 
for the fleet. A vessel which is being built at a royal 
dockyard can be pushed on or delayed to suit the financial 
exigencies of the situation, but the money instalments 
upon a contract-built ship must be met immediately the 
become due. It may happen that the contractor will 
hasten on the work so as to earn instalments sooner than 
was originally anticipated, and it may with greater pro- 
bability happen just the other way. The method of 
meeting the expenditure on contract work now proposed 
by Mr. Goschen has at least one merit which was 
lacking in previous systems. Under ordinary circum- 
stances the vote for shipbuilding by contract has hitherto 
been included in the annual estimate, and has been based 
upon the supposed capabilities of the contract builders in 
advancing the work entrusted to them to be done; it 
being obviously wholly out of the question to think of 
writing to a private shipbuilder to check the progress on 
one of her Majesty’s ships because the contract vote was 
nearly exhausted. It has, consequently, been the practice 
to ensure that the sum asked of Parliament for that pur- 
purpose was fully large enough to meet any possible 
demands. But while this has been so, it has unfortu- 
nately happened in most years that the private ship- 
builders have not earned all the money voted by Parlia- 
ment for contract work. The balance remaining unearned 
in such cases is always paid back into the exchequer, and 
appropriated to the reduction of the national debt. It 
cannot be alleged that the surplus is improperly or waste- 
fully applied; but, at the same time, such a diversion of 
money from one channel of appropriation to another is 
necessarily objectionable and misleading. Sums thus 
appear in the Navy votes every F ag as being granted for 
shipbuilding which do not adda ton to the fleet; and 
hence the Navy is supposed by many people to cost more 
than it really f Fe The dockyard vote is of course not 
different from the contract vote, so far as regards the 
possibilities of the case; but, as a matter of fact, it rarel 
or never happens that any of the former sum goes back 
into the exchequer, while some of the latter is returned 
every year. The Admiralty can exercise some control upon 
the rate of expenditure in the national establishments, 
but none at the works of private shipbuilders. 





It has hitherto been usual, towards the close of a finan- 
cial year, to point out, in a semi-official manner, to con- 
tractors whose work has been in arrears that they should 
make an effort to earn all they can of the sum voted by 
Parliament for contract shipbuilding before the 31st 
March ; the object of this intimation being, as already 
pointed out, to spend upon shipbuilding as much as pos- 
sible of the money voted for that service. But that such 
a course should be at all necessary seems absurd, and can 
only be explained by the operation of the most blind and 
unreasoning red-tapeism. Money voted by Parliament 
for any pu should surely be expended as at first 
intended, and if not earned by a contractor in one finan- 
cial year it should go on to the next. To insist upon 
money, whether for dockyard or contract work, being 
all expended by a certain day or else handed over to some- 
body else, is simply to encourage wastefulness and ex- 
travagance. Work unduly hurried in order to earn an 
instalment before a certain day is often work scamped ; 
and the manceuvres executed in a royal dockyard with a 
view to just make both ends meet on the 3lst March are 
as often attended with loss to the country. 

It is no doubt the case that Mr. Goschen’s scheme for 
dipping instalment payments on contract work from out 
of the Consolidated Fund during the next seven years 
has its raison @étre rather in politico-financial exigencies 
than in a desire to assimilate national expenditure to 
ordinary business notions; yet, at the same time, the 
departure is to be hailed with satisfaction, and it is to be 
ho it will enjoy permanency. However objection- 
able it may be in the eyes of some people to commit 
Parliament to sanctioning a shipbuilding scheme five 
years in advance, by so voting money now as to deprive a 
future Parliament, with a possibly different political com- 
plexion, from exercising due control upon the then current 
shipbuilding policy; yet, on the other hand, it should be 
remembered that a modern battleship of the first class 
cannot be built in less than three years, and when once a 
contract is given to a private builder there is no escaping 
payment. The rate at which that builder earns the 
several instalments is his affair, provided the ship is 
punctually delivered. Hence the fund from which the 
payment proceeds should be always available from the 
commencement of the work to the finish. This is pro- 
vided for in Mr. Goschen’s scheme, and if it receives the 
sanction of Parliament an important step will have been 
made towards attaining a business-like system of pro- 
cedure in the Admiralty contract department. 

In regard to the general question of dockyard versus 
contract shipbuilding for the Royal Navy, much may be 
said on both sides. On the one hand, it must be borne in 
mind that our national shipbuilding establishments 
represent an enormous sum of money, and consequently 
they should be fully employed in order to give the nearest 
approach to an adequate return for the capital invested 
in them. Moreover, they require an expensive official 
staff to direct the various civil and military departments 
of the State concerned in the construction, armament, 
navigation, and general employment of the fleet. These 
charges have to be borne under any circumstances, and 
their incidence per ship is clearly minimised by building 
simultaneously as many vessels at each dockyard as it is 
able to produce. There is no present economical advan- 
tage in building a single ship by contract so long as 
either of the royai dockyards has room for another keel 
to be laid down. But, on the other hand, if our private 
shipyards are to be depended upon as sources of strength 
in an emergency, they must be possessed of the necessary 

lant for building ships of war, and their workmen must 

familiar with the details in the constructicn of such 
ships. But private shipbuilders will not possess them- 
selves of such plant unless they are provided with a 
reasonable amount of regular employment for it, nor can 
their workmen be trained without opportunities being 
afforded tothem. Hence upon these grounds there is an 
advantage found in giving a proportion of each year’s 
shipbuilding to be built by contract. 

Claims for turning out the best work are preferred by 
both parties; but upon careful examination it will, we 
think, be found that the performances of each are gene- 
rally satisfactory, and their various excellences are about 
balanced. The private shipbuilder in most cases produces 
with the greatest rapidity, while the royal dockyards turn 
out, upon the whole, the best finish. ‘The dockyards can 
always be relied upon for good work ; but to insure such 
a result in a contract-built ship, it is in many cases 
essential that there should be close and competent super- 
vision. The private shipbuilders can be generally 
depended upon for rapid progress, but to secure the same 
result in a royal dockyard it is necessary that the officials 
should be specially energetic, and it is desirable that they 
should have had opportunities of studying the practice 
and methods of the private trade. There can be little 
question that the royal dockyards have derived more 
benefit from the occasional training its officials get when 
employed as surveyors of contract work than from any 
other source. 

The speed attained in the construction of the Nile and 
Trafalgar may chiefly be attributed to the adoption of 
methods of work learned in this way from the private 
trade. In making this statement it is not intended to 
detract in any way from the great credit due to Professor 
Elgar for the results achieved since he has been director 
of dockyards. On the contrary, we consider that Professor 
Elgar has been chiefly instrumental in assimilating so 
much that he knew to be worth copying from the pract ice 
of private shipbuilders. The building of war ships in mer- 
cantile a has therefore been in many ways ad van- 
tageous to the public service. A loud outcry was raised by 
certain shipbuilders a few years ago against the Admiralty 
system of eae the building of ships by contract, it 
being = that the intermediary surveyoror “overseer,” 
who st between the Admiralty and the shipbuilder, 
was entrusted with powers of an arbitrary character, 
which were too frequently exercised to the disadvantage 
of both parties, The functions of the “overseer” have 
since then been somewhat curtailed, but in view of the 











292 


THE ENGINEER. 


Apri 5, 1889, 








fact that he is selected by reason of the possession of 
certain essential qualifications, and that he is their 
lordships’ agent upon the spot, it is difficult to understand 
how he can usefully serve the Admiralty without 
exercising his judgment upon the many points that come 
under his attention. Unless he is allowed reasonable 
discretionary power to approve or reject arrangements 
or workmanship, he becomes simply a_letter-writin 
detective. An officer entrusted with the building an 
outfit of ships of war at a royal dockyard should surely 
be qualified to represent the Admiralty at a private ship- 
yard. The Admiralty overseer has done a good service 
to mercantile shipbuilding, and in that way has rendered 
some return for the benefits conferred by the private 
trade through him to the dockyards. Wherever ships 
are built in a private yard for the Royal Navy, the 
standard of quality in the workmanship is at once raised. 
The “overseer” will have nothing but the best, and 
workmen employed upon ships of war soon drop their 
slipshod ways, and afterwards aim at higher ideals of 
finish than they were previously accustomed to. The 
country may rest satisfied that a ship built by contract 
for the Royal Navy will be well built, the guarantee for 
this being found in the thorough-going system of super- 
vision applied by the Admiralty to such work. Hence, if 
the prices paid for the contract portion of the new ship- 
building programme are reasonable, there will be no 
cause for objecting to so large a fraction of the total 
tonnage being entrusted to private shipbuilders. Com- 
petition in an open market should insure the fulfilment of 
this condition also. 


ROYAL HONOURS TO THE “ROYAL.” 


Iv addition to her Majesty’s gracious acceptance of the 
Presidency of the Royal Agricultural Society for the 
current year, the Queen, represented by the Prince of 
Wales, has honoured the greatest agricultural association 
in the world, and one of the most useful of English insti- 
tutions, by entertaining its Council at a banquet, which 
was given at St. James’s Palace on Tuesday week, to cele- 
brate the Society’s entry upon its year of jubilee. In 
reality it will be fifty-one years on the 9th May since the 
Society was founded under the name of the English Agri- 
cultural Society ; but the first two years of its life are not 
to be counted, and in reckoning the jubilee year we have 
to assume that it had no existence till it blossomed out, 
under a Royal Charter, as the Royal Agricultural Society 
of England, on the 26th March, 1840. This is somewhat 
confusing, because, while the Society is nearly fifty-one 
years old in one sense, it is only forty-nine in another 
sense, and yet we are constantly reading about its fifty 
years of life. However, this is a mere trifle, and it is 
only necessary to understand that the Association, as the 
“ Royal,” entered on its fiftieth year of life last Tuesday 
week. After all, the Society may well make the most of its 
title, for it has derived great benefit during its existence 
from the patronage of the Queen and the active services 
accorded to it by the late Prince Consort and the Prince of 
Wales. A striking illustration of her Majesty’s popularity, 
and of the loyalty of her people, is afforded by the 
announcement that 1969 new members have joined the 
Society since the Queen’s acceptance of the presidency was 
made known. The late Prince Consort was once President, 
and the Prince of Wales has honoured the Society in the 
same way three times—in 1869, when the show was at 
Manchester ; in 1879, the Kilburn year; and in 1886, 
when the summer meeting was at Norwich. During the 
current year the Prince acts as Deputy-President for her 
Majesty. 

The Society began in a small way, as far as its shows 
were concerned, but was not long in attracting a goodly 
number of members, of which it had 4595 in 1841. The 
present number is not far from 11,000, and we have no 
doubt that this round number will be passed before the 
great show opens at Windsor. There is a little conflict 
of evidence as to the number of entries at the first show 
of the Society, before it became the “ Royal,” held at 
Oxford in 1839. Mr. Clarke, the secretary, in an article 
published in “ Vinton’s Agricultural Almanac” for the 
current year, says there were twenty exhibitors of imple- 
ments, and about a hundred entries of live stock ; whereas 
a writer in the Times, who quotes extensively from a new 
memorandum which Mr. Clarke has prepared, says there 
were fifty-four implements and 251 head of stock. Now, 
if there were twenty exhibitors of implements, there were 
probably more than fifty-four implements. At Cambridge, 
in the following year, thirty-two exhibitors of implements 
put in an appearance, and a report of the meeting states 
that “ beyond controversy, such a selection of implements 
was never before collected in one showyard.” When the 
second show was held at Oxford, in 1870, there were 359 
exhibitors of implements, and 7851 exhibits. Owing to 
increased strictness of the regulations as to the admission 
of articles in the implement department of the showyard, 
which recently threatened to become much overgrown, 
the number of exhibits has been reduced, and only 4717 
appeared at Nottingham, though the number of exhibitors 
was 368, or nine more than those who contributed over 
3000 more exhibits at the Oxford show in 1870. As to 
live stock, the 100 of 1839 had grown into 2900 in 1879, 
when the show was held at Kilburn. That is the maxi- 
mum up to the present time; but, in all probability, 
Windsor will beat the record. The prize money at the 
first show of the Society amounted to £890, while at 
Windsor it will be £12,000. At the Kilburn show, which 
was international, the prizes amounted in value to 
£12,650. On that occasion there were no fewer than 704 
exhibitors in the implement department, including those 
who showed miscellaneous exhibits, as usual. 

At the Kilburn show a comparative museum of ancient 
and modern farm implements was one of the attractions, 
and it would be interesting to see at Windsor a set of 
representatives of the principal implements and machines 
shown at the first show of the Society, to compare with 
modern. exhibits of the same type. We should see some 
striking changes in the construction of implements of old 
types, though for many in common use at the present 





time there would be no counterparts among the repre- 
sentatives of the first show. Fixed engines and threshing 
machines were coming intocommon use in 1839, but there 
were no elevators, portable steam engines and threshing 
machines, oe or mowing machines, steam ploughs or 
cultivators, two-furrow or three-furrow ploughs, hay and 
straw trussers, cream separators, nor, we Sion horse- 
rakes.! This list might be greatly extended by the inclusion 
of implements and machines of less common use than those 
named above. Drills, horse-hoes, and haymaking machines 
had been introduced before 1839, but were of somewhat 
primitive construction. As for steam engines and thresh- 
ing machines, we need not say that great improvements 
in their types and construction have been made during 
the last fifty years. To the promotion of these, and many 
other improvements, the Royal Agricultural Society has 
contributed in no mean degree. In the past the Society 
has held many great and expensive field trials, and it is 
only recently that these competitions have fallen into 
com tive insignificance. That nothing of the kind 
should be held in connection with the Jubilee Show is 
regarded very generally as a great mistake. But, apart 
from the trials, there is always a great deal of competition 
among manufacturers in the Royal Showyard, and the 
Society has stimulated the improvement of implements 
and machinery by simply affording the best means for 
their extensive and effective display. 

The charter of the Society contains a full list of the 
objects of its founders, and it is worth while to quote 
them in order to see how far there has been an attempt 
to realise them. They are set forth as follows:—“ First, 
to embody such information contained in agricultural 
publications, and in other scientific works, as has been 
proved by practical experience to be useful to the culti- 
vators of the soil; second, to correspond with agricultural, 
horticultural, and other scientific societies, both at home 
and abroad, and to select from such correspondence all 
information which, according to the opinion of the 
Society, may be likely to lead to practical benefit in the 
cultivation of the soil; third, to pay to any occupier of 
land, or other person who shall undertake, at the request 
of the Society, to ascertain by any experiment how far 
such information leads to useful results in practice, a 
remuneration for any loss that he may incur by go doing; 
fourth, to encourage men of science in their attention to 
the improvement of agricultural implements, the construc- 
tion of farm buildings and cottages, the application of 
chemistry to the general purposes of agriculture, the 
destruction of insects injurious to vegetable life, and the 
eradication of weeds; fifth, to promote the discovery of 
new varieties of grain and other vegetables useful to man 
or. for the food of domestic animals; sixth, to collect 
information with regard to the management of woods, 
plantations, and fences, and on every other subject 
connected with rural improvement; seventh, to take 
measures for the improvement of the education of those 
who depend upon the cultivation of the soil for their 
support; eighth, to take measures for improving the 
veterinary art, as applied to cattle, sheep, and pigs; 
ninth, at the meetings of the Society in the country, by 
the distribution of prizes, and by other means, to 
encourage the best mode of farm cultivation and the 
breed of live stock; tenth, to promote the comfort and 
welfare of labourers, and to encourage the improved 
management of their cottages and gardens.” It could 
scarcely have been supposed, when these objects were 
framed, that one-half of the ninth—the improvement of 
“the breed” of live stock—-would occupy more attention 
and have more money devoted to it than all the rest 
together. The respective positions of these objects 
certainly do not indicate their comparative importance. 
The first has never been directly carried out, unless 
to a very limited extent in articles written for the 
Society’s Journal, and of the second, we have seen no 
fruits. Nor do we remember any instance of the third 
object being followed, though in recent years the much 
more excellent way of conducting field experiments on its 
own account has been taken by the Society. The encou- 
ragement referred to in the fourth object at one time or 
another, directly or indirectly, has been afforded to the 
several purposes indicated. The fifth and sixth objects 
have met with very slight attention, and it is certainly 
one of the great defects of the Society that it has done 
next to nothing towards improving the plants of the 
farms, while expending so much of its energies and funds 
— the improvement of live stock. For agricultural 

ucation the Society has done a good deal—not so much 
through its scholarships and certificates, as rewards of 
successful results in examinations, as by means of its 
excellent Journal, its experimental farm, its laboratory, 
and the reports of its departmental committees, which 
deal with chemistry, veterinary science, entomology, plant 
diseases, manure, food, and seed adulteration, and other 
subjects. Thus the seventh and eighth objects have been 
creditably carried into effect, especially as a good deal of 
money has been spent at various times on the veterinar 
department of the Society. The first part of the ninth 
object is met by the prizes offered every year, as a rule, 
for the best cultivated farms, and we have already alluded 
to the second division of this object as absorbing more of 
the Society’s money and energies than all the rest of the 
objects together. As for the last object, we do not know 
of its having been attended to in any way ; and while the 
management of labourers’ cottage is scarcely within 
the province of any association, unless of a domestic or 
sanitary character, the garden comes more within the 
scope of a horticultural than of an agricultural society. 

A jubilee is an occasion for rejoicing and congratula- 
tion, rather than for criticism and exhortation. Believing 
that the Royal Agricultural Society of England has done 
an immense amount of good, and that few, if any, of the 
corporations of the country are better deserving of com- 
mendation, we heartily join in the chorus of praise which 
accompanied the banquet, and will accompany the 
great show in Windsor Park. The Society has been as 
successful as it has been useful, and “nothing succeeds 


1 See Toe Enorneer, vol. lxvii., and vol, xlv, 
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like success.” Even the policy of taking a handsome 
revenue from implement exhibitors, and handin nearly 
all of it over to breeders of live stock, may possibly have 
contributed to the popularity of the Society, though that 
is not our opinion. Nevertheless, amidst all its triumph, 
or after the scenes of rejoicing are over, it is not too 
much to hope that the leaders of the Society will take 
time to consider whether its work in the second fifty 
years of its life cannot be made more comprehensive, 
more proportionate, and more valuable than that of the 
first period has been. 


LOCOMOTIVES—HOME AND FOREIGN, 

To English eyes something willalways be found in foreign 
locomotives that appears strange and defective in design, 
It is beyond question that much that we regard as objec- 
tionable is the result of the proclivities of the designer, 
For example, the outside gear so held in favour in France 
is not adopted because it is necessary, but simply because 
French locomotive superintendents like to have their ex- 
centrics and links where they are always in evidence and 
accessible. We in this country know that valve gear 
“seared made does not demand any special inspection to 

eep it in order; it will give no more trouble than a big 
end or an axle-box, or any other part of the mechanism, 
It is known that the more direct is the connection between 
the excentrics and the slide valves the less will be the 
cost of the engine, and the wear and tear. But on the 
Continent, in order that the excentrics and links, 
or their equivalent, may be put outside, the direct- 
ness of action is given up, and bizarre devices are em- 
ployed to drive the slide valves, compared to which the 
American rocking lever is simplicity itself. However, 
when we have made every allowance for the influence of 
individual proclivities, there remains peculiarity of con- 
struction, for the adoption of which another cause must 
be sought, and this cause is in nine cases out of ten con- 
nected with the fuel used. 

The locomotive engine is a very complex machine. 
Each function depending for its due performance on some 
other function or factor, endless modification is possible ; 
but so closely interwoven are the parts and duties of the 
whole structure, that it is impossible to make any serious 
modification in one part alone. In this country the 
only fuel used is good coal, for the most part large 
and free burning, and moderately bituminous. Such 
coal can be readily burned in a rectangular box, 
on a comparatively small grate, carrying a thick fire. 
But on the Continent, in many places, a _ very 
different fuel is used. Let us, for example, take 
Belgium. The lecomotive coal used is very small—slack, 
in fact. It cannot be burned save on a large grate, 
and the fire must be thin. The result is that the whole 
aspect of the engine has to be changed, in order that a 
sufficiently big grate may be got in. Such an engine, for 
example, as Mr. Stirling’s, on the Great Northern, could 
not be run with Belgian slack, nor would it be possible to 
get a sufficiently large grate while retaining drivers 8ft. 
in diameter placed in such a position that the fire-box is 
— between them. There are engines running in 

elgium with fire-grates nearly 70 square feet in area, or 
more than three times that of the biggest English 
grate used. As an example of the latest practice, we may 
mention a Belgian locomotive which will be exhibited at 
Paris, and which we shall illustrate in due time. 
This is an express engine carried on eight wheels. 
The two pairs in the centre are coupled drivers, 
There are besides two leading and two trailing wheels 
of less dimensions. The fire-box is of very peculiar 
shape, consisting of one wide part and one long part, not 
unlike the letter. The stem of the T goes between 
the trailing driving wheels, reaching nearly to the 
axle, the grate being a little over 3ft. wide and about 
6ft. long. The head of the T crosses behind the 
hindmost pair of driving wheels, and is nearly 5ft. square. 
The cylinders are inside, and the leading driving axle is 
cranked, not the trailing axle. This is done to Act 
another 18in. or so of length into the grate. The 
cylinders are thrown forward, of course, in front of the 
normal smoke-box, but the smoke-box is lengthened 
about 3ft., on the new American system, and includes 
the steam and exhaust pipes. The chimney is square in 
section, and of enormous size. The aspect of the engine 
is quite unlike that of an English express engine. It 
must not be condemned for that reason. Onthe contrary, 
we must consider why this particular form has been 
adopted. ‘The first and most prominent reason is, of 
course, the coal. The engine has to haul very heavy 
trains at a high speed—they run very fast in Belgium— 
with coal which would all pass through a $in. mesh sieve ; 
and we are far more disposed to admire the ingenuity of 
the designer than to condemn the design. If we turn to 
the United States, we find that the necessity for burning 
anthracite has led to the adoption of remarkable engines. 
Huge grates are essential, and their presence modifies 
almost every feature in the machine. 

There is some reason to think that considerable igno- 
rance exists in the United States concerning English 
railway practice. The details of that practice cannot be 
Jearned from books, even if there were any of importance; 
but there is really no large and comprehensive modern 
treatise on the English locomotive. Possibly nearly all 
that has been written with advantage concerning the sub- 
ject will be found in our own pages and those of our con- 
temporaries. But American engineers see what we write 
through their own glasses; and attach meanings to words 
which they are not quite intended to convey. If, for 
instance, we speak of the permanent way of our great 
main lines as being superlatively good, the American engi- 
neer, who has not been in this country, forms an estimate 
of quality which in no way does justice to the facts. In 
other words, what is superlatively good in the United 
States would not infrequently be regarded by an English 
engineer as second-rate. An interesting example of the 
line of American thought in this direction is supplied by 
an article which appeared a fortnight ago in the pages of 
the Railroad Gazette. It will be remembered that 
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Mr. Webb has sent a compound engine, built at 
Crewe, to the United States. Now American locomotives 
always have either a bogie or a pony truck in front, and 
‘American railway men arenever tired of asserting that Eng- 
lish engines lacking the bogie could not get round American 
curves, the popular notion being apparently that English 
railways are gy hon straight. r. Webb’s engine, the 
Pennsylvania, has been running from Altoona to Gallitzin, 
up steep inclines. Our contemporary says: “ While 
passing round curves the ge showed no more tendency 
to grind or bind on the track than the average American 
locomotive ; but one could see that she had been designed 
for very smooth roads. This was evident from the 
shortness of the springs and the consequent rough riding 
when passing over the proverbially good track of the 
Pennsylvania Railroad.” This is a naive admission. A 
railroad which is regarded in the United States as a 
model line, is a rough road compared with our own Lon- 
don and North-Western. 

Mr. Webb’s engine is apparently supplying certain 
instructive lessons. They have not yet oo how to 
prevent smoke by the use of a brick arch and the admis- 
sion of air through the fire door. These things may do in 
England, butnot in America. Ourcontemporary canscarcely 
restrain the expression of his surprise at the performance 
of the English engine. “One of the most noteworthy 
features,” he writes, “of the action of this engine, and one 
which should give us all food for reflection, is the action 
of the fire under the infrequent blasts from the exhaust 
nozzles. The number of blasts ina given time is just one- 
half of those from the common locomotive having the 
same size of drivers and running at the same speed. The 
reason of this is that there is only one low-pressure 
cylinder. With these infrequent blasts, and with a low 
force of blast scarcely audible in the cab, the fire burned 
brightly, and supplied sufficient steam for the locomotive 
te exert its full power on the very steep grades at that 
part of the line between Altoona and Gallitzin before and 
after reaching the Horseshoe Bend, This locomotive is 
fitted with a er, | fire-door, and the very small 
amount of smoke issuing from the top of the stack showed 
the advantage of admitting air to the fire-box above the fire 
and deflecting it downwards upon the bed of incandescent 
coal.” Thus, then, it appears that after all coal burns in 
much the same way at both sides of the Atlantic, and that 
we really do know how it ought to be burned. 

It is to be hoped that American locomotive superin- 
tendents who have not the opportunity of visiting this 
country, and learning for themselves by personal observa- 
tion what an English locomotive is like, will avail them- 
selves of all that the Pennsylvania can teach them, and 
that isa good deal. We have a very high appreciation of 
the talents of American engineers, and we know that their 
practice is often condemned in this country when cir- 
cumstances are to blame and not the men. But after all 
is said that can be said in this direction, the fact remains 
that American engineers are greatly disposed to think that 
they have nothing to learn. The English engine will, 

rhaps, induce a change of opinion. It will not be the 

ault of our contemporary, we think, if it does not. We 

cannot better conclude this article than by quoting the 
last words of his disquisition, which run as follows:— 
“The tender is a model of economical design, and presents 
to the mechanical department of our American railroads 
a design which is easily repaired, readily accessible at all 
times, and one which will curves readily, and ride 
like a passenger car. While we do not believe that this 
locomotive as a whole, or in any large collection of its 
parts, will be adopted by American railroads as a standard 
design, we do think that the study of the elements of 
her design will lead to new inventions, and prevent 
our own mechanics from falling into grooves of opinion, 
which is the way of all mankind when left to its own 
admiration.” 





LIGHTING RAILWAY CARRIAGES, 


Ir is satisfactory to find that the profitable results of the 
working of our railways last year has induced some of the com- 
panies to expend a little money in providing their customers 
with a light which will be some comfort and inducement to 
passengers and credit to the railways. We hear that the enter- 
prising directors of the Great Eastern have doubled their oil- 
gas works on the Pintsch system, so that the Great Eastern 
Company has now producing power sufficient for lighting from 
one thousand to twelve hundred carriages. People travelling 
north will also be glad to learn that the North-Eastern Railway 
Company has had a similar oil-gas works erected by the Pintsch 
Lighting Company at Newcastle, capable of supplying one 
thousand iages, and at first two hundred and fifty 
ef the North-Eastern carriages and forty-three of the East 
Coast Joint are to be fitted. People travelling by the Mid- 
land Railway from the Lancashire and Yorkshire stations in 
Manchester and Liverpool to the St. Enoch’s station of the 
Glasgow and South-Western at Glasgow, and the Waverley 
station, ap tae will be glad to find that the Midland Com- 
pany has ordered fittings for the whole of this stock. We are 
also pleased to learn that the Great Western Company is moving 
in this very necessary direction, and although only making a 
beginning with the main line carriages, that is very acceptable, 
especially asthe one hundred and forty high-roofed carriages 
originally designed by the late Mr. Armstrong are to be fitted 
with the means of giving a really good light. 


THE PENISTONE RAILWAY ACCIDENT. 


PENISTONE maintains its evil reputation in the railway world’ 
The accident which befell the Liverpool to London excursion 
train iast Saturday morning was more remarkable for what was 
avoided than for what happened. The latter, of course, was 
grave enough in its results—one passenger killed and many 
injured, with serious destruction of rolling stock. But what 
would it have been had the night mail from London dashed into 
the wreck? The driver sta’ that on approaching Penistone 
both signals were off ; he was then running thirty-five miles an 
hour. Just as he got under the distant signal it was thrown up. 
For the moment he could not tell whether it was thrown up in 
the usual way of working or to stop him ; but, looking to the 
home signal, he saw that thrown up, and at once applied the 
brake, reducing the speed to about five miles, at which rate he 


man was equally alert and cool. At 3.13 he received the signal 
from Barnsley junction, “ be ready ” for the mail, and “on line” 
came at 3.17. A noise drew him to his cabin window. At that 
moment, though he had not taken the mail “on line,” his signals 
were off for it. He immediately threw up both signals, and 
almost as he did it, got “train on line” from Barnsley junction. 
The driver, foreman, and guard of the excursion train behaved 
equally well. Indeed, the Manchester, Sheffield, and Lincoln- 
shire Company has cause to congratulate itself on the 
intelligent and deliberate carrying out of instructions by 


than “a gentle tap ”—distinct enough, however, to batter in the 
plates of the tender. 
was suggested : “ What is the life of an engine?” That which 
drew the excursion train was a six-wheeled coupled engine, 
made by Neilson and Co., of Glasgow, and had run no less than 
1,619,414 miles. It was thoroughly overhauled in December, 
1888, when it was fitted with a new steel driving axle. There 
were three axles on the engine, and it was believed that the 
leading axle—which broke—had been in ever since the engine 
was built. The jury found that the breaking of the leading 
axle of the engine was a pure accident, for which no one was 
to blame. Major-General Hutchinson is holding the Board of 
Trade inquiry, which is stil] proceeding. 








THE DEPTFORD CENTRAL STATION OF THE 
TONDON ELECTRIC SUPPLY CORPORATION. 


No. IL 


In October last! we published a general account of the 
Deptford central station of the London Electric Supply 
Corporation. At that time the erection of the machinery 
had not commenced, but great progress had been made 
with the remarkably fine buildings for containing it and 
the boilers, and the powerful overhead cranes were being 
placed. We may save our readers trouble by recalling a 
few of the main facts and figures connected with this 
central station, which is not only the largest in the 
world, but it is designed to contain and employ the 
largest engine pores yet contemplated, and therefore 
to supply the largest number of lights. The system 
pF 5 is that of Mr. S. Z. de Ferranti, who is the engi- 
neer to the Corporation, and under whom the Grosvenor 
Gallery Company, now incorporated with the London 
Electric Supply Corporation, has for a long time success- 
fully supplied about 33,000 lamps from the Grosvenor 
station. The present buildings at Deptford are designed to 
contain engines and boilers of 43,000-horse power, ground 
being reserved for 80,000 more when wanted. The 
main building covers an area of 210ft. by 195ft., which is 
divided into a splendid pair of engine and machine 
houses, each 195ft. by 66ft. covered by roofs designed by 
Mr. Max am Ende, the ridges being 100ft. above the 
ground; and a pair of similarly colossal boiler-houses 
195ft. in length and 70ft. in breadth. The preliminary 
arrangements are being made for 250,000 lamps, but an 
ultimate output is provided for in the contemplated 
arrangements of 2,000,000 lamps. 

The annexed outline plan gives some idea of the rela- 
tive areas of the parts of the building and position of the 
machinery. The rectangles B and C, Fig. 1, represent the 
positions of what are called the small engines and dynamos, 
the erection of which is now almost completed. These 
engines are 1500 horse-power compound, of the Corliss 
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vertical type, built by Messrs. Hick, Hargreaves and Co., 
and have cylinders 28in. and 56in. in diameter, and 4ft. 
stroke, the working pressure in the boilers being 200 1b. 
per square inch. The engines will be seen in the engraving 
on page 286, which was taken about two weeks ago, 
since which rapid pro has been made, not only 
in their completion but in that of the dynamos, 
only the driving pulley or drum and armature centre 
of which can be seen. One of the engines received steam 
on Wednesday of last week, and has been running a 
little without load. The dynamos, which are Mr. 
Ferranti’s alternating current machines, designed for an 
electro-motive force of 10,000 volts and of 1250-horse 
power, are very rapidly being put together. They will 
each be driven by forty 5in. ropes direct from the great 
fly-wheel which is seen between the engine standards. 
Some idea of the very fine character of the building may 
be gathered from the very small part which is seen in the 
view on page 286, which, it must be noted, is only that 
containing the engines B B and machines C C in the plan 
Fig. 1. e columns which divide the large engine-house 
into two, and support the line of rails upon which the 
big cranes run, and seen on page 286, are marked 
HH in the plan. Each of these machines C C is 
intended to supply 25,000 lights. Each of the rectangles 
marked A and A! on the plan shows the position of com- 
bined engines and dynamos of 10,000-horse power each, 
which are to be made and placed as the demand arises; 








struck the tender of the excursion “a gentle tap.” The signal- 


those marked A? will be placed first, and are now actuall 
in the builders’ hands. space on the plan marked 

is for condensers for the engines, and the spaces marked 
D D! and D?! are those to be er by the boilers, 
which will ultimately be erected in batteries two storeys 
high. Only those of the lower storey at Dare at F eqgune 
completed, and those at D! are nearly so. The en- 
graving, Fig. 2, is from a sketch taken in February last 
when those at D were being erected. It will be observed 


its officers, There was no stupidity or flurry, and the mail | that the columns of the buildings have been designed and 
came within touch of destruction without any further result | arranged so that the framework ca 


ing the boilers can be 


fitted to them so as to make building and fittings 


At the inquest on Tuesday the query | all parts of one whole, just as is the case with the. build- 


ing, columns, cranes, and machinery of the 7 of 

the station. Above the battery of Babcock-Willcocks 

boilers—shown in Fig. 2, page 287—-will be seen the floor, 

which will carrya second battery ; and immediately opposite 

those shown are the second batteries marked D1, on the 

little plan, Fig. 1. The space overhead between, spanned 

by girders, will be filled in with arches and concrete. The 

engraving, Fig. 2, is given only to afford a general idea of 

the battery of six boilers, and does not, of course, pretend 

to accuracy in detail. An engraving, which we shall 

publish in another impression, will show this battery in a 
finished state. It may be mentioned in passing that the 

check valve used on the feed pipes to these boilers is one 
designed by Mr. Ferranti, and made by Messrs. Dewrance; 
and has as its special object the ready removal of the valve 
and valve seat without the removal of any pipe or fittings. 
The unprecedentedly high electro-motive force which is 

to be employed will, of course, be confined to the mains 
between the central station at Deptford and what are to 
be known as distributing stations. Here will be the 
transformers, which are also Mr. Ferranti’s design. These 
transformers will convert the 10,000 volt current to a 
2400 volt current, and this will be supplied to the trans- 
formers in the buildings of the users of the light. This 
may be illustrated by the accompanying diagram, Fig. 3, 
in which the circle on the left hand represents the dynamo 
at the central station. The centre line from it represents 
the sending conductor, and the two lines the return con- 
ductor, between the central and a distributing station. The 
main conductor consists of two concentric copper tubes, the 
inner one being thickly coated with an insulating com- 
position, and the outer one passed over and drawn down 
upon it until it is tight. The outer tube, the return, is 2,;in. 
in outside diameter, and ;#,in. in thickness, and the inner 
tube is 1,3;in, in diameter and ,;in. in thickness, the sec- 
tional area of the two tubes being about the same. The 
outer tube will not be generally covered. Even if 
it became necessary to insulate, no danger would 
result from contact with the return near the central 
station, as only the difference between the potential 
at that point and the earth current from a dis- 
tant earth would be felt by anyone touching the 
exterior return conductor, for the fall in voltage is 
only about 10 per mile. As far as danger is concerned 
there is, therefore, no need of fear. The insulation of 
the inner tube has been tested by a Wimshurst machine 
giving sparks over 10in. in length, but it has not yet 
been found that the hundreds of thousands of volts so 
obtained has any effect on the insulation. The diagram 
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Fig. 3 refers only to one distributing station, at which 
the electro-motive force falls from 10,000 to 2400. From 
the latter are led wires which connect with the house 
transformers which reduce it to 100. The 10,000 volts 
thus only pass from the dynamos to the distributing 
stations, and cannot by any means affect anything beyond 
them. No difficulties which cannot be surmounted, and 
that without any noteworthy departure from the lines 
and details already laid down and fixed upon, are antici- 
pated, or are likely, although, of course, it is admitted 
that the jump from 2400 volts, as used at the Grosvenor, 
to 10,000 volts is a big one, and one which is in the 
nature of an experiment. Mr. Ferranti is to be most 
sincerely congratulated on the design of the Deptford 
buildings and machinery and apparatus, and his enter- 

rising and courageous departure from beaten tracks has 

fore met with a success which we may expect to be 
repeated at Deptford. 








ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
SuRVEyoRS.—The seventh examination of candidates for the offices 
of municipal engineer and surveyors to Local Boards, carried out 
under the auspices of this Association, was held at the Institution 
of Civil Engineers, Westminster, S.W., on Friday and Saturday, 
the 29th and 30th ult. The written portion of the examination 
was taken on the first day, while the greater portion of the second 
day was occupied with the vivd voce. Eighteen candidates pre- 
sented themselves for examination. The examiners were :—(1) 
aie. as Applied to Municipal Work, Lewis Angell, 
M.LC.E., Borough Engineer, West Ham, Past President; (2) 
Building Construction, Clement Dunscombe, M.I.C.E., City 
Engineer, Liverpool, member of Council; (3) Sanitary Science, 
H. P. Boulnois, M.I.C.E., Borough Engineer, Portsmouth, Vice- 





1 Tue ENGINEER, vol, Ixvi., p. 855, 


resident, and superintending examiner; (4) Public Health Law, 
. Jones AMLCE, Surveyor to Local Board, Ealing, W. 
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HOLDFAST ROLLER CAP AND CENTRE SHAFT. 


THE present method of fixing iron shafts into wood rollers is 
admittedly unsatisfactory, and Mr. Thomas Isherwood, of 
Ramsbottom, Lancashire, has made an improvement of a very 
simple and effective character. The frequency with which shafts 
work loose arises from various causes, among which are undue 
strain on the shaft ends, carelessness in handling the beams 
when they are being conveyed from one room to another, and 
extreme temperature. In the cases of beams which have not 


through-going shafts this defect is often met with, and 
although plugging is resorted to, the beams can never be made 
Clipping, or splitting at the ends, is 


to run quite true again. 





also a frequent source of annoyance and trouble, especially in 
rollers used in machines in which the material extends the full 
width of the roller. With the object of overcoming these 
defects, Mr. Isherwood has recently introduced the new hold- 
fast roller cap and centre shaft here illustrated, for use on 
all kinds of rollers, beams, and shafts. In the annexed 
illustrations, which show the application of the invention very 
fully, it is shown as applied to warpers’ and weavers’ beams, 
with and without through-going shafts, but its application 
is not limited to these beams, it being also suitable for 
rollers used in washing, wringing, mangling, calendering, and 


Fig. 3 Fig. 4 
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other machines. Figs. 1 and 4 represents a short length of a 
roller, with a through-going shaft, but without the flanges and 
rufiies. That portion of the shaft which projects is made 
square, to admit the cap A, which has in its centre a 
square hole of corresponding size. The roller is turned down 
a little at the ends, and receives the flanges of the cap A. 
When this latter has been adjusted, the screws G are 
inserted to prevent the cap from revolving. Close to the cap, 
a lock nut E is screwed on to, the shaft, which firmly holds the 
cap in its proper place. One of the other diagrams, Fig. 2, shows 





@ portion of a roller with the shaft not through-going. In this 
instance, in order to make a firm connection, a square nut K is let 
into the roller at the point L, into which is screwed the end of the 
shaft or pivot, the hole made for inserting the nut being plugged 
up with hard wood. In other respects the method adopted 
here is the same as with a through-going shaft, with the excep- 
tion that two grooves are cut in the roller end to admit of the 
projections N, which substitute the screws G before referred 
to. The cross section in the centre shows the nut K in 
dotted lines, and also the projections N. In Fig. 3 the cap is 
represented as forming part of the ruffle, so as to dispense with 
screws or plugs for fastening the ruffles. 

It is claimed that rollers with the shafts attached on this 


principle will last much longer than ordinary rollers, and the | 


test of daily use has proved the success of the invention. 








Tests FoR Cast IRoN.—English foundrymen are, according to 
the American Manufacturer, quite generally introducing what is 
known as the Keep tests for cast iron. ‘‘In carrying ont these 
tests, 151b. of metal are melted in a plumbago crucible in a fire- 
brick furnace, driven by a blast at a pressure of 24 ounces per 
square inch, and three sets of test bars are run for each melting. 
One bar is }in. square, and is cast with the ends against a chill 
exactly 12}in. apart. Another bar is cast with this, and is run 
from the same gate, it being lin. wide and y,in. thick, and is run 
against chills in the same way as the square bar. When the bars 
have been trimmed and both bars and chills have attained the same 
temperature, the shrinkage is measured by inserting a wedge 
between the end of each bar and its chill. A third bar iscalled the 
fluid strip, the pattern of this being lin. wide, 12in. long, and ;$;in. 
in thickness. This is run from the end and is poured first, but 
the strip rarely runs full, and its length in inches is taken as a 
measure of the fluidity of the metal. The fourth bar is called the 
crook strip, and is 12in. long, lin. wide, and ;$%;in. in thickness, 
On the centre of one side there is a rib ;4)3;in. high, }in. wide at 
the base, and 7; wide at the top. The unequal shrinkage of the 
thin fiat strip and of the taper rib causes a slight curve in the test 
piece, and this, when measured, affords valuable information as to 
the 1 nape of the iron, and is called the crook. The first and 
second bars are tested for transverse strength and resistance to im- 

The first test is made by a gradually applied weight, the 
deflection being measured at the same time. The resistance test 
is made by subjecting the bar to a series of blows from a 25 lb. 
weight until it breaks the fall, being at first 4in., and increasing 
from this onward at the rate of hin. at a time.” 





THE FORWARD GAS ENGINE. 





WE illustrate a new gas engine of the high-pressure or 
compression type, constructed by Messrs. T. B, Barker and Co., 
Birmingham, and known as the Forward gas engine. The 
engine has essentially two novel features, to which several 
advantages in construction and working are directly due, and 
others indirectly. The first of these is the employment of a 


Fig! 




















Yy at 
ONO) id 
Qo! p 4 
@ 0 " ’ It 
4 Ne eZ" 

















































































We give perspective and detail engravings of the engine and 
indicator diagrams. The details of the parts specially to be 
described are given in Figs, 1 to 6, and side and elevations in 
Figs. 7, 8,and 9. Fig. 1 represents in end elevation the novel 
details; Fig. 2 is a side elevation of the same; Fig. 3 is a vertical 
longitudinal section ; aud Fig. 4 a plan of the same. Fig. 5 is a 
horizonial section taken through the line A of Fig. 1; and Fig. 6 
is an elevation of the rotating disc valve mentioned, Figs. 5 and 6 
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DETAILS OF THE FORWARD GAS ENGINE. 


slotted or ported dise valve, with intermittent motion, for 
effecting the ignition of the charge; and the second is 
mechanism for giving this valve its motion in such a way that 
it is controlled by the governor, so that when the latter acts to 
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being drawn to a larger scale than the other figures, The 
rotating disc valve is marked a ; it is situated at the rear of the 
water jacket, a’, Fig. 3, of the cylinder or combustion chamber a* 
of the engine. The valve shaft uw is actuated from the main 
shaft of the engine by gearing of the 
ordinary kind—see Figs. 7 and 9. The 
mechanism for actuating the rotating 
disc a consists of a pawl / gearing with the 
teeth e on the periphery of the disca. The 
pawl J is carried by the lever n to the end 
of which it is jointed. The lever n is 
actuated by a crank u' on the end of the 
side or valve shaft u. 

The gas is admitted into the mixing 
chamber by means of the tappet valve r 
operated upon by the lever 0. The lever o 
receives its motion by means of the cam s 
on the side shaft u operating upon the 
lever o*, the levers o and o* being at oppo- 
site ends of the shaft o!—see Fig. 2. The 
slots or passages in the rotating disc a, 
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constituting small gas chambers, are best 
seen in the section Fig. 3 and elevation 
Fig. 6, where each slot or small gas cham- 
ber is marked f g. The mechanism for 
operating the rotating disc a and for arrest- 
ing its action through the action of the 
governor is best seen in Figs. 1 and 4. 
The operation of the parts of the rotating 
disc @ and appliances for effecting the 
ignition of the explosive gaseous mixture 
in the cylinder a* is as follows :—The 
cylinder a* being charged with compressed 
explosive gaseous mixture, the port d 
opening into the cylinder a? is also charged 
with the said gaseous mixture. The disc a 
is by the intermittent motion imparted to 
it brought into position at the required 
time for igniting the gaseous mixture in 
the cylinder a’, as best seen in Figs. 3 
and 5, The slot or small gas chamber f 4 
in the dise a which is approaching the port d 
receives inflammable gas from the fixed gas 
duct j! in the cover b—-see Fig. 3—the pas- 
sage j° in the rotating disc a being brought 
opposite during the motion of a and com- 
municating with the duct or curved slot j! 
in the cover b, The slot or small gas 
chamber f g receives atmospheric air to 
form an inflammable mixture with the gas 
in the small chamber through the duct f* 
in the fixed cover b, which duct f? commu- 
nicates with the port g of the small gas 
chamber f 9. 

It will be seen, by reference to Fig. 3 
that the port f of the small gas cham- 
ber f g communicates through a port f? in 
the fixed cover } with the chimney z. By 
the action of the ratchet motion the small 
gas chamber f g in the disc a, having been 
charged in the manner described, is carried 
rapidly forward, and the gaseous mixture 
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cut off the gas it also stops the motion of the valve. The valve 
is thus not only stationary whenever the gas is cut off, but no 
igniting gas is used except when an ignition is usefully required. 
From the very slow and occasional movement of this igniting 
valve, which takes the place of the ordinary constantly 
reciprocating valve, it will be understcod that not only is wear 
practically nil, but necessary lubrication is very small, especially 
as more than half the valve is always exposed to the cooling 
influence of the atmosphere, 


therein is ignited by the fixed relighting 
gas jet h'. The ignition of the charge in 
the small gas chamber f g takes place immediately before 
the passage h—see Fig. 5—comes opposite the port d 
into the gas cylinder a*, The h coming oppo- 
site the port d, the flame in the small gas chamber fg 
ignites the gaseous mixture in the port d and the engine 
cylinder a®. It will be understood that by the motion of 
the disc a the duct j' is cut off from communication with the 
| duct j* immediately before the closing of the small gas cham- 
; ber fg in the disc a is affected. The passage h opens into the 
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port g of the small gas chamber f y immediately after the small 
gas chamber and the port f* are closed, the duct i communi- 
cating with the port d a little befure the port communicates 
with the port d to effect the detonation of the gaseous mixture 
in the gas chamber or cylinder a’, 

To bring the rotating disc a to rest, when by the action of 
the governor the engine is not being charged with gas, the 
pawl l, by which the intermittent motion of the disc a—see 
Figs. 1, 4, and 9—is effected, is held out of gear with the ratchet 
teeth e of the disc a, when no combustible gaseous mixture 
enters the cylinder a* by means of a bolt q, which takes into a 
slot g' in the pawl 7. The bolt q is carried by the lever p, 
which lever is actuated by a cam p! upon the lever o—best seen 
in Fig. 4—the lever o being attaci-ed to the rock- 
ing shaft o', and operated by the cam s—see Fig. 2 
—acting upon the lever o*,and through the shaft o', 
lever o, and cam p' upon the lever p carrying 
the bolt g. The lever pis held in position by a 
spring p-. Upon the lever o moving so as to open 
the gas tappet valve r, the cam p! operates upon 
the lever p, causing the bolt q¢ to be disengaged 
from the slot g', when the pawl J by its weight 
falls into gear with the teeth e on the rotating 
disc a. misaleather pad on the pawl /, which 
prevents the noise which would otherwise be made 
by the falling of the pawl / upon the teeth e. 

The action of these parts is as follows:—When 
the governor of the engine runs above the normal 
speed, the cam s no longer operating on the lever o*, 
the lever o retires from the gas tappet valve r, 
and the said valve r is closed, the cam p! is at 
the same time withdrawn from the end of the 
lever p, and the bolt q engages in the slot g! and 
the pawl / by the action of the spring p*, and the 
said pawl is held out of gear with the ratchet 
teeth ¢, and no motion is communicated to the 
rotating disc a and no gas is being supplied to 
the engine. When, by the diminished speed of 
the engine, the governor balls fall, the lever o 
is operated upon by the cam s, and the lever o 
again operates upon the gas tappet valve r, 
thereby admitting gascous mixture to the cylinder 
and releasing the pawl 7, which again gears with 
the ratchet teeth ¢ and cummunicates the re- 
quired intermittent motion to the rotating disc a 
as before described. 

The diagrams, Figs. 10, 11, and 12, are from a 
number taken during a test of an engine in June, 
1888, Fig. 10 may be taken as a normal full load 
diagram; Fig. 11 gives a Jarge number of dia- 
grams, successively taken to show variation of 
charge and pressure on combustion, with change 
of speed; and Fig. 12 is a diagram taken with a 
light spring, with no load on the enyine, and only 
of the pumping and compressing stroke. 

_ These diigrams are of considerable interest. 
From Fig. 12, which gives the compression curve 
for air under the con:litions, we find that the pres- 
sure rises much mor rapidly than is explicable, 
according to our information as to the volume 
swept through by the piston, and the volume 
of the combustion chamber, and the clearances 
and port spaces. The adiabatic curve for the charge com- 
pressed through the range which obtained, would give a con- 
siderably lower final pressure, and hence it is clear that 
heat must _have been communicated to the compressed 
charge previous to ignition; and if this is so, then it is a ques- 
tion whether, considering the heating of the air as it entered 
the cylinder, there was admitted a sufficient weight of air for 
the best results, or whether a stronger mixture was not used 
than was necessary for the most economical results. 

Turning to Fig. 10, and making an assumption for the specific 
heats of the products of combustion of the gas used at Bir- 
mingham, and taking the volumes of the cylinder and clearances 
as before, then it appears that the pressures during the working 
expansion, as shown by the indicator, are considerably higher 
than would attend adiabatic expansion ; and hence heat must, 
it would seem, be communicated to the expanding charge some- 
how, and perhaps by combustion, not completed at the com- 
mencement of the stroke. If this is so, then it would again 
appear that a stronger mixture than the most economical was 

ing used. Heat from clearance space walls may account for it. 
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The engine to which the figures relate had a cylinder 7‘Olin. | 
diameter, or 38°77in. area, and 15‘lin. stroke, and the clearance 
spaces were 256 cubic inches. 

These matters are not touched upon in a report on some tests 
made of one of these engines last year by Professor R. H. Smith, 
but they are of much interest in connection with these engines. 
It must be pointed out, however, that, whatever the diagram 
indications, the gas actually used by this engine is very small 
per brake horse-power ; although, if Professor Smith’s estimate 
of the heat carried away by the jacket be taken, it will be seen 
to be about the same as in the Otto and other engines. With 
an engine giving 4°8 brake horse-power, the thermal units esti- | 
mated to be carried away per minute, 499°6, were equivalent to 
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11°6 of horse-power, or 2°46 times as much heat was going to 
| the jacket water as was converted into work. The indicated 
| horse-power when the brake horse-power reached 4°8 was 5°54, 
| so that the mechanical efficiency was 86°7 per cent. The gas 


| consumption was 115°2 cubic feet per hour, or 1°92 cubic feet | 


| per minute. 

The consumption of gas per brake horse-power was thus 23°79 
cubic feet per brake horse-power, and only 20°79 per indicated 
horse-power. The ignition gas is probably less than is used by 
any other engine, as it was only 1°57 cubic feet per hour, or 
0°032 cubic feet per brake horse-power per hour, or 0°028 per 
indicated horse-power. 

Regarding the calculations concerning the indicated horse- 
power, it must be remarked that Professor Smith says: “The 
negative part of the indicator card is comparable with the 
power spent by a steam engine in driving its feed pump, and, if 
condensing, its circulating and air pumps ; these are not usually 
subtracted in considering the effective-power and steam or fuel 
efliciency of a steam engine ; the corresponding subtraction for 
the gas engine has therefore not been made here,” This, of 
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course, makes the indicated horse-power slightly higher than it 
would be, and the mechanical efficiency higher. We will, there- 
fore, in returning to the diagrams and the heat expenditure, take 
the brake horse-power for guidance. If we assume the Birming- 
ham gas used to have had the mean value of 620 units per 
cubic foot, then the 1°92 cubic feet used per minute would 
represent 1190 heat units, or 920,000 foot-pounds, or 27°8 
horse-power. Of the work represented by the gas con- 
sumed then, we have as brake horse-power 17°3 per cent. 
Of the heat represented by the gas, 42 per cent. is carried away 
by the jacket. Taking, then, the value of 1 cubic foot of Bir- 
mingham gas as 620 units, then we have for the Forward engine 
the following approximate account of the heat expended :— 
Per cent. 
Heat represented by work done .. .. .. 173 
:, Heat carried away by jacket water .. .. 420 
Heat rejected in exhaust, &c.(bydifference) 40°7 
These figures, it will be seen, are not very near 
to those obtained from the Otto engine, but the 
actual gas consumption per brake horse-power 
may be taken as nearly identical. This may 
be seen from the table of the results of the 
Society of Arts’ trials, which we published on 
page 177 of THe ENGINEER of the Ist of March, 
1889. The Otto engine at South Kensington 
used 20°55 cubic feet of gas per indicated horse- 
power, and 23°87 per brake horse-power, or, 
including igniting gas, 20°76 and 24°10 cubic feet 
respectively per indicated and per brake horse- 
power. On the other hand, the Forward gas 
engine used 20°79 cubic feet per indicated horse- 
power, and 23°97 cubic feet per brake horse- 
power, or, including igniting gas, 20°82 cubic feet 
per indicated horse-power, and 24°0 cubic feet 
per brake’ horse-power. The consumption was 
thus less than that by the Otto engine. This, it 
must be remembered, was obtained with an engine 
of only one-third the power of the Otto engine, 
so that the Forward engine compares very favour- 
ably with the Otto, and ranks as one of the most 
economical gas engines in the market. The fol- 
lowing figures are from the report mentioned :— 


are 2g Half load. 

Duration of test .. .. .. 85am... 56 min. 
Revolutions per minute .. 17686 .. 1i7 
Brake horse-power .. .. 4°807 .. 3084 
Explosions per minute .. 58°95 .. 57 78 
Revolutions per explosion.. 3 ve 3064 
Mean effective pressure, Ib. 

persquareinch.. .. .. 66°59 45°57 to 65°54 
Indicated horse-power .. 5°54 3 894 to 5°60 
Mechanical efficiency.. .. ‘S677 “551 to “792 
Working gas, cubic feet per 

MTCC et ce vo o>, SES? a0 98-28 
Working gis, in cubic feet, 

perexplosion .. .. .. °03255 .. *02885 
Working gas, cub. feet per 

explosion per lb. per sq. 

in. of m. eff. pressure .. 000489 .. ‘0004325 to *000622 
Lighting gas, cubic feet per 

RCTS (xa. 60 . ain’ ed! SE has 1044 
Working gas, cubic feet per 

hour per B.H.P. .. .. 28°97 .. 31°865 
Working gas, cubic feet per 

hour per I.H.P. os ee 20°79 .. 17°55 to 25°24 


Concerning the difference between the actual 
and theoretical diagrams for the gases concerned and the heat 
passing away in the exhaust, it must be remarked that there is 
at present room for a good deal of investigation. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—John Murdoch, fleet engineer, 
John Moysey, staff engineer, and John M‘Carthy, chief engineer, 
to the Excellent, additional, all to date April 6th ; and John H. 
Slade, chief engineer, to the President, additional, for Royal 
Naval College, re-appointed on promotion, to date March 26th. 


TIDEs IN NaTURAL Gas.—Perhaps nowhere in any gas belt is 
there so great peculiarity as exists in the flow of gas at Montpelier 
Indiana. Six hours out of the twenty-four the gas runs down to a 
minimum, and six hours out of the day the gas reaches maximum. 
When the supply is at low ebb the valves are turned wide open to 
get a sufficient supply. The New York Herald says:—When the 
gas is at highest the smallest turn of the key is enough to supply 
thedemand. That the movements are co-instant with the ocean 
tides is evident ; but whether or not the same influences are the 
cause can only be a matter of conjecture. 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opini 
Correspondents. | 


ENGINEERS IN THE NAVY. 


Sin,—I observe in your impression of March Sth a letter from 
Professor Hele Shaw, which, standing by itself, is calculated to 
mislead, no doubt unintentionally on the Professor's part, any 
engineering student who may be considering the advisability of 
joining the Royal Navy. The assistant engineer certainly starts on 
£109 10s. per annum, but out of that he has to buy an expensive 
outfit and to pay his mess, servant, &c. If he is lucky enough to 
pass into the first class he will be sent to college for a course of 
study, but he will find himself relegated toa se) te mess as a 
person unfitted to mess with other officers at the college. The 
Admiralty may perhaps tell him that it is only a separate mess, in 
so far that it is found necessary to divide the college into a senior 
and junior mess, but they will forget to inform him that all other 
officers of equal rank to the assistant ineer, such as sub-lieu- 
tenants and lieutenants of marines, mess in the senior mess, 

If an assistant engineer should not be so fortunate at to pass in 
the first class he will be sent to one of the reserves, from whence in 
due course he will be en toa commissioned ship. He will 
now probably find himself in a gunroom mess, where he will have as 
his associates boys of from fifteen to eighteen years of age. Supposing 
the assistant engineer joins the service at the age of twenty-two, 
he will at about twenty-seven or twenty-eight years of age be 
promoted to the rank of engineer. He now will be in receipt of 9s. 
se day, and will hold the relative rank of with “but after’ a 
ieutenant, until he has served for six years in that rank, when he 
will be allowed to commence to count his time for seniority. To 
realise the full meaning of this with ‘‘ but after” in rank, it is 
necessary to understand that for six years the engineer practically 
stands still and counts no seniority, so that every sub-lieutenant 
and every who is promoted during that time becomes the 
engineer's senior officer. Anyone who has the slightest knowledge 
of the Navy knows what this matter of seniority means both with 
regard to status and privileges. After about fifteen years’ total 
service the engineer may, providing he passes his examination and 
his conduct is entirely satisfactory, reasonably expect promotion to 
chief engineer, when he will rank with ‘‘ but after” a lieu- 
tenant of eight years’ seniority, but again he is not allowed 
to count his seniority for another four years. His pay as 
a chief engineer commences at 13s. or 14s. per day, and 
rises gradually up to 22s. per day, which is the maximum pay of a 
chief engineer. ese increases in pay cover a further period of 
eleven years. The £600 per annum mentioned by Professor Hele 
Shaw is only obtainable by chief inspectors of machinery, and as 
there are only five officers holding that rank, and nearly 700 below 
that rank, the intending candidate can judge what are his chances 
of ever reaching £600 per annum. Throughout nearly the whole 
of his service career he will find himself the worst paid officer, age 
for age, in the Royal Navy. Take one example: The fleet-pay- 
master or fleet-surgeon at the age of fifty receives 33s. per day, 
whilst the fieet-engineer, of similar age, whose duties are far more 
arduous, and are of far more value in a man-of-war, which is essen- 
tially a fighting machine, receives 22s. per day. It is true the 
chief engineer receives charge pay varying from 1s. to 9s. per day, 
but this is only paid to ships in commission. The total c y 
for the Navy amounts to £18 3s. 6d per day, and the total aber 
of chief engineers is 250, therefore the average addition to these 
officers’ pay is 1s. 5$d. per day. The whole of the engineer officers 
of the Navy at the present moment are in a state of extreme dis- 
content both with regard to their pay and treatment, and I leave 
it to any intending candidate whether it is a wise step to take to 
join a body of officers who, without exception, are longing and 
looking forward to the day when they can retire, and leave a 
service they are thoroughly disgusted with. 

April 2nd. CuigF ENGINEER, R.N, 
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JOHN ERICSSON. 


Str,—Your leading article this week under the above heading is 
certainly in complete disagreement with one in another American 
journal besides that actually quoted by you. The Engtneering 
News of March 16th has an article, which, after declaiming in no 
stinted language against the pitifully small ripple in the current of 
life in that country caused by the death of one who, it asserts, was 
“* by far the greatest of living engineers,” remarks :—‘‘It is ques- 
tionable if, keeping in mind also Ericsson’s unusually long profes- 
sional career, there be not a certain sense in which he may even be 
regarded as the greatest engineer who ever lived; in the sense, 
that is, of having combined great and era-making achievements, 
with that all-roundness in design and in practical work which 
marks the difference between the professional engineer and the 
mere inventor.” And it then proceeds to argue that Ericsson had 
not only the quick insight of the inventor, but that he worked out 
his results scientifically, with a practical knowledge of engineering: 
‘*and that hence not only do his inventions cover a very aay 
broad and varied field, but they were very unusually and speedily 
successful.” You, on the contrary, have endeavoured to prove 
that most of his inventions were practical failures, and have cited 
a number of examples—with many of which such was undoubtedly 
the case—asserting that nearly everything he produced was 
ephemeral in its character ; and, while holding that Ericsson was a 
most remarkable and original genius, do not hold that he was, in 
the proper sense of the term, a great engineer. 

In this matter, as in so many others, may not both views to a certain 
extent be correct, although apparently so contradictory and opposed 
to each other? And is it not true of Ericsson, as of nearly every other 
great inventor, that most of his inventions failed, whilst a few were 
eminently successful! Take, for example, the one upon which the 
Engineering News lays the greatest stress, namely, the design of 
the Monitor. You state that no Monitors are built now, that as 
sea-going ships they were entirely useless, that it is impossible for 
a crew to live for any time on board them, and that in anything 
like a sea their guns cannot be fought. But ery ba is unfair, even 
in contradicting extravagant claims, to say that Ericsson’s ‘‘ combi- 
nation of ignorance and genius happi 2, succeeded beyond all 
expectations,” and to deny that he made thereby a permanent 
mark in naval construction. Most people would more probably 
agree with the Engineering News in asserting that ‘‘it does not 
admit of question that its—the Monitor’s—design and construction 
in so short a time was the greatest service ever rendered by an 
engineer to his country;” and consider that as the Monitor suc- 
ceeded in what it was designed to effect, it was in the highest 
degree a successful invention, however imperfect for application 
under other circumstances. Again, take the case of the locomotive. 
You argue, from the breaking down of the celebrated Novelty, that 
one of the greatest defects in Ericsson’s character as an engineer, 
namely, inattention to details, was manifested. But r bering 
that the engine in question was one of entirely new construction, 
and was built in less than seven weeks’ time, is it not rather won- 
derful that it worked at all? Are there any new motors at the 
present day that succeed on the first trial ? 

But the invention which probably illustrates the genius of Erics- 
son in the most marked manner was the hot air engine, and the 
scale upon which he endeavoured to carry it into practical effect. 
It is true that his engine was not even so successful as that of 
Stirling, who has the prior claim in this matter, although Ericsson’s 
invention was in all likelihood quite ind dent. As long as this 
engine worked it did so with a consumption of fuel less than that 
of the best modern steam engines; and I venture to think your 
assertion that Ericsson was quite unable, from lack of consideration 
for detail to see that it could not be made to answer on a large 
seale, does not fairly put the case. Had the engine not been a 
marvellous example of detailed thought it would never have worked 
at all, and its failure was due not only to the cause which you state, 
viz., the difficulty of lubricating the cylinders, but to the yielding 








and consequent lea of the huge wrought iron cylinder bottoms 
14ft. in diameter. Of both of these kinds of defects there are fre- 
quent illustrations in our own day, in the case of machines which are 
new departures, though designed by engineers whose claim as 
‘*practical” men could not be disputed. The truth is that Ericsson 
had, in the heat engine, taken up one of the most difficult of all pro- 
blems, and it seems as unjust to make his want of success in bringing 
that engine into common use an argument against his practical skill 
as an engineer, asit would be to abate in any way our admiration for 
the practical genius of the late Sir William Siemens because he 
worked so many years and spent so much money on the same sub- 
ject without ever bringing it to a successful result, Many of the 
problems which Ericsson took up were not those which a mere 
money-grabbing inventor would have had anything to do with, but 
such as he took in hand were carried to a point which it is difficult 
to believe would have been surpassed by any other man. In the 
only great problem of a comparatively simple mechanical nati 
viz, that of the screw propeller, Ericsson showed poate 
genius of the highest order; and I poet d fail to follow your state- 
ment that his screw propeller, for example, was admirable simply 
as a propeller, but it was not admirable as an appurtenance to a 
ship. Thus the Princeton was most successful in point of speed, 
which reached thirteen knots—at that time considered very high— 
and her commander, Captain Stockton, was most enthusiastic in 
her praise. The appurtenance of the six steamers built next year 
proved so satisfactory that nine were thus fitted the next year and 
thirty the year after. The number of blades was ultimately 
reduced, but in its essential features Ericsson’s screw is much as the 
screw of the present day as that of Mr. F. P. Smith, the English 
farmer. 

I fear this letter is a long one, but the subject justifies some 
consideration. When we think that the great Swedish inventor 
was born while James Watt was yet engaged in some of his later 
inventions, and in the same year as Robert Stevenson, that he wasa 
competitor in one of the greatest events in the history of engineering, 
viz., the locomotive trial at Rainhill, that he expended energy and 
ee in trying to induce our Admiralty to adopt, in the form 
of the screw propeller, what has been of vast importance to this 
country both toits Navy and mercantile marine—of course in vain— 
thus taking a prominent part in two of the greatest triumphs of 
mechanical science ; that he may be said to have designed and 
built the first turret ironclad war vessel, and had the courage to 
design and make the large wrought iron guns of the Princetown, 
which, however disastrous in their first trial, were truly forerunners 
of our modern ordnance—when we think of this and much more 
that Ericsson did, it is worth while to try and learn correctly the 
lessons which are taught by his life and character. 

University College, Liverpool, H. 8S. HELE SHaw. 

March 30th. 





Smr,—In your article on Ericsson, it seems to me that you have 
given him more credit for the Monitor than he deserves. That he 
invented the combination of a ‘‘ cheese on a flat board” is likely 
enough, but he did not invent the turret. That was invented by a 
man named Timby, and the builders of the Monitor, Messrs. Winslow, 
Griswold, and Bashnell, paid Timby 5000 dols. — for each 
turret fitted to an American ship. Timby took out his first patent 
in 1841. He says that he took out his patents in 1862, covering the 
broad claim “ for revolving towers for offensive or defensive war- 
fare, whether placed on land or water.” Extracts from the Patent- 
office records show that a caveat was filed January 18th, 1843, and 
a patent was issued September 30th, 1862. In that year he says 
that he entered into a written agreement with the contractors and 
builders of the original Monitor, John F, Winslow and Jobn A. 
Griswold, of Troy, N. Y.; C. S. Bushnell, of New Haven, Conn., 
and their associates, for the use of his patents covering the turrets, 
by which they agreed to pay him, and did pay him, 5000 dols. as a 
royalty on each turret constructed by them. 

Captain Ericsson was exceptionally fortunate, in that he was rich, 
or, at all events, always had the command of money ; this enabled 
him to test his inventions on a sufficiently large scale to attract 
much attention. Take, for instance, his caloric engine ; little would 
have been heard of that had it remained a little affair, but an 
inventor who can command a big ship and four cylinders l4ft. in 
diameter is sure to attract notice. Ericsson was a very clever man 
in more ways than one. LOUuISIANA, 

Charing-cross, April 3rd. 


FAN EFFICIENCY. 


Sm,—I read Mr. Fllis’s letter in your last “x with 
much pleasure ; he perfectly my meaning. If Mr. Bower 
will Loy es at my letter, he will see that he is talking of one 
thing and I am talking of another; and there is, so far as I can 
see, no contradiction, save in deductions, I have shown that the 
energy in any given length of the evasé chimney varies as the 
velocity of the air in that section. Mr. Bower holds that the 
energy in any unit weight of air, say a pound, varies as the _ 
of the velocity. There is no contradiction whatever, that I can 
see. To say there is, sounds as though I having said there were 
lions in Mr. Bower said there was sand in the desert, which 
my statement contradicted. How far the fact that the energy in 
any section of the chimney varies as the velocity may affect your 
correspondent’s arguments I must not stop to consider. 

Let me, before quitting the subject, endeavour to put the results 
of the discussion before your readers as they strike me. 

I asked a question, not as a catch question, but because the 
precise case had turned up. How was the efficiency of a fan to be 
measured by the discharge in the chimney? It is an open secret 
that the matter will probably be heard of in a court of law at no 
distant period, and it is not impossible that I may yet meet your 
correspondents in court. 

The result of the discussion in your pages is, firstly, no intelligent 
explanation which could be taken in by a jury composed principally 
of engineers and mining men, or, at least, men more or less familiar 
with machinery, has been offered to account for the action of an 
evasé chimney. 

Secondly, two highly competent professors disagree, and practi- 
cally leave the subject where they found it. 

irdly, a highly competent mathematician, Mr. Bower, flatly 
contradicts both Dr. pe and Professor Unwin, and draws up a 
very satisfactory, complete, and convincing explanation of what 
takes place, which has only this fault—that it is, according to 
Professor Unwin and Dr. Lodge, quite opposed to facts. 

My own conclusion about the matter is that further investigation 
of the whole subject on a large scale is needed ; that we are quite 
in the dark as to why an evasé chimney does good; that the value 
of the said chimney is very much over-rated—more, a great deal, 
depending on the ratio which the opening out of the fan bears to 
the inlet into it than on the shape of the chimney; and that, lastly, 
I really think that the discussion cannot fail to have done good, in 
that it has revealed the depth of our ignorance concerning fans and 
their mode of action. A Miner. 

April 2nd. 





STORM WAVES AT LIGHTHOUSES. 


Sirn,—Having observed a diagram and some paragraphs about 
storm waves, in THE ENGINEER of last week, in an article on 
lighthouses, I venture to intimate that a good deal of indefiniteness 
seems still to exist in writings giving descriptions of sea or storm 
waves. It seems to be accepted that they are similar to waves in 
a tank or pond, produced by im of a falling body, which might 
be called dead waves or the oscillatory kind; but the sea waves are 
very different, as they are full of life and motion, imparted to them 
by fresh winds and gales without intermission. 

It is stated by Sir James Douglass that a storm wave rose 70ft. 
up the body of the Bishop lighthouse last November, and the 
spray went higher to the lantern, and it is left to be inferred 
that this was a huge and unusual wave. Now, instead of this being 
the explanation, it should be considered only as the launch of the 





wave, or the surf roller that impinged on the rock and 

of the tower. In the open sea the wave that rl ob groocage 
launch roller would have been only about 10ft. to 12ft, bigh, as 
measured from a ship away from the coast, , 

As the surf spray ascended 120ft. up, so the length of the open 
wave would have been 240ft., which would give a height of real 
wave of only 12ft., reckoning wave height at one-twentieth of the 
length on an average. A similar occurrence is reported from 
Dunbar during the last gale of March 20th, when the surf roller 
rose 90ft. up above the harbour wall in a clean sheet before break. 
ing. Here, then, the length of the wave in the open would have 
been 180ft. at least, and the height only 9ft., or one-twentieth of 
the length, which is about the average of storm wave heights in 
closed seas. If the obstacle against which the wave impinged was 
more slanting than a wall or lighthouse, such as a sloping beach 
then the wave launch would reach still further, but with a greater 
velocity, say, to three-fourths of the wave length, and return in 
the same period to the surf. 

The whole body of storm wave would seem to be rolled horizon. 
tally along the surface of the sea at rates, say, of fifteen miles per 
hour ; and this, multiplied with the mass of sea-water in the seller, 
would give ample scope for the exercise of the imagination upon 
the force and destructiveness of storm waves on a coast. 

April 4th, W. J. Back, F.R.M.S, 





ARITHMETICAL SYSTEMS, 


Str,—Mr. Anthony 8. Bower has quite an original method of 
reading the letters of your correspondents, ‘' Suggestion” in 
his letter says, page 274, .‘‘ Suppose we have a radix of 8 or 16, and 
let Mr. Bower amuse himself again by translating his examples 
into scales with those radices, and he will not find such a great 
danger of wasting .” He is not happier in his characterising 
as absurd the words of another correspondent, who, when a ruing 
with ‘‘ Radix,” 7 ‘Making the hundredweight equal to 100 Ib, , 
and the ton equal to 2000 lb.,” while he himself says, ‘‘ Americans 
have made their ton = 20001b., and their hundredweight = 100 1b,” 

But Mr. Bower thinks it inconsistent to have degrees of prefer- 
ence for certain numbers as a radix. One may not prefer 8 to 10 
and 12to8. But if Mr. Bower does not like these things put in 
this way, and as appears from his epistles on fan efficiency that he 
much prefers algebraical forms, let him write it down as a ratio, 
Perhaps it will appear quite clear in the following form :— 

eee all of Advantage of — of 
8 2 


as radix as radix as radix 
3 Bankers’ “a English 
** comprehension * Physicist artisan 


But Mr, Bower winds up by recommending engineers in an engineer- 
ing journal to read a book on the subject written by a banker, 
Engineers are a long suffering people. 

Finally, Mr. Bower does not see any necessity for changing our 
system of right angle division, and he thinks the navigator a very 
naughty person for using the knot instead of the foot, and 
oracularly adds, ‘‘ The foot is just as good.” Mr. Bower is fond of 
working examples, so here is one for him. Find the difference of 
latitude and longitude of Liverpool, latitude = 53° 24’ 40” N., 
longitude = 2° 58’ 55" W., and New York, latitude = 40° 42’6” N.,, 
longitude = 73° 59’ W. 

‘‘Radix” is quite right in saying that in electrical engineering 
we use the CG.3, but he must add, so long as it is in the hands of 
the physica! people. Directly the matter goes into the hands of 
the mechanical engineer—that is, as soon as machines are to be 
made—the engineer’s units are used. The dimensions of dynamos 
are in feet and inches, 

Mr. King must see that it is not merely a child’s question, and 
that not the simplest, but the most complex radix should be 
adopted if everyone is to be suited. Gro, HALLIDAY, 

April 4th, 





THE ISTHMUS AT CANTYRE, 


Sir,—In your correspondence on arithmetical systems one corre- 
pondent wrote incidentally on an isthmus to shut out the Gulf 
Stream at Cantyre, to reclaim shallow submerged land in the 
Loughs and the Irish Sea. Surely this would be a momentous 
matter, to make the two islands integral, and compensate for the 
encroachments of the sea along the eastern coasts of England and 
Scotland. Of the value of the reclaimed land we may form a 
rough estimate by recent sales of a foreshore in the Isle of Man, 
which fetched £12,000 an acre for building upon, Would Mr, 
King tell us more of his great project ! C, RENNIE. 

April 2nd. 











THE Sanitary INstTITUTE.—The next Congress and Exhibition 
of this Institute will be held in Worcester at the end of September 
next. Arrangements are in progress, and will be published shortly. 


WELDED Water Pires.—-Messrs. Thomas Piggott and Co., of 
Spring Hill, Birmingham, have just secured an order for about 
1 tons of their patent wrought iron welded water mains, for the 
conduit of water for a new waterworks in South America. The 
length of this pipe line is eleven and a half miles, and l4in. dia- 
meter is the size required ; but each 14in. pipe can be nested with 
others of very slightly larger diameter, so as to make the whole 
nest ship at weight and not measurement. It is interesting to 
notice that welded pipes, freight included, came out in this case 
much cheaper than rivetted pi owing to it being possible, as 
there are no projecting rivet heads, to nest them more closely. 
The competition, therefore, was with cast iron pipes at about the 
same price per foot run; but a saving of nearly ¢ tons in weight 
made in transport alone an economy of some £9000. Besides this 
there would only be about one-half the number of joints to make. 
These considerations practically and speedily decided the matter in 
favour of the newer system. 


Suir Lichtinc.—Messrs. W. H. Allen and Co., of York-street 
Works, Lambeth, have just completed the lighting of a large 
passenger vessel, built by Messrs, Laird Brothers, Birkenhead, for 
the Compania Sud Americana de Vapores, The vessel, named the 


Imperial, is one of 2000 tons burthen, propelled 5 Bay! of 
4000 horse-power, and is specially built for the trade between Val- 
paraiso and Callao, The boat is fitted with the most modern 


appliances, and the saloon is lined with maple and satinwood, 
beautifully ornamented with carvings, and luxuriously upholstered. 
The electric light has been provided for every part of the ship, 
from the masthead to the coal bunkers, and employs over 230 glow 
lamps of the Edison-Swan type. The al lights are considerably 
stronger than can be provided by the oil lamps, and are so 
fitted that oil can be substituted . — at a ees notice, 
Special brackets are supplied for loading purposes, In the engine- 
room, bunkers, and helds plugs have been inserted so that the 
current may be tapped, and a powerful —_ concentrated in any 
given spot for temporary purposes. The elegant electroliers for the 
saloon and social hall have been designed to suit the fittings and 
furniture, and are adapted both for oil and electricity. The lamps 
exposed to rough usage are enclosed by damp-proof bell glasses, 
. Cockburn’s slate 





and these are protected by strong wire cages 
switches and inn boxes have been plentifully'used throughout, 
each state-room being separately cted. The conduct ranch 


into six circuits from a six-way slate switch board, and a second 
board with the main fuses and fitted with a voltmeter is placed on 
the return circuit. All the wires are enclosed in w casings, 
The Kapp dynamo is compound wound, and capable of feeding the 
whole of the lamps at the low speed of 280 revolutions per minute. 
Itis driven direct by an Allen twin engine at a steam pressure of 160 1b, 
The engine and dynamo are so fitted as to work without vibration, 
and no sparks are visible at the brushes, The installation has been 
superintended throughout by Messrs, Allen’s electrician, Mr. J. W. 





Kempster, and gave universal satisfaction on the trial. 
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THE CRYSTAL PALACE PHOTOGRAPHIC 
EXHIBITION. 


the possessor can write with anything hard which comes handy | t 
—a stone, a key, the upper end of a penholder, or anything 
No. I else; and as he writes, the letters appear as if written in the 

eae ys ordinary way with a black-lead pencil. In reply to our question | t 
‘Aw examination of the photographic exhibits at the Crystal | if this were a novelty, or some little-known old discovery 
Palace reveals that a preponderance of the actual novelties or of | resuscitated, he stated that it is quite new, and was found out 


he infant is sufficiently pleased and soothed by these perform- 


ances, the exposure of the plate is effected. It is said that one 
tiresome brat having caused the waste of half-a-dozen plates, 


he photographer told the fond mother that if she would leave 


the roora for five minutes he would induce the child to sit still, 
and this was done with a successful result. After leaving, the 


the comparative novelties, so far as this side of the Atlantic is | by accident. On being asked how the paper was prepared, he | mother said, “ Johnny, what did he do when I left the room ?” 


concerned, consists of American inventions on sale by English responded to the effect that it was a secret which must be 

firms. A point of more interest to the readers of these pages | confined evermore to his own bosom, though these were not his 

is that the exhibits afford an opportunity to say much about | exact words. The same firm has on view some improvements 

miniature cameras, such as engineers might like to carry in their - the clamping portions of limelight burners for the magic- 
ntern, 


pockets or portmanteaus, to take views of constructions which 
please them, without incummoding themselves with heavy or 


bulky baggage when travelling. The novice who wishes to do | iris diaphragm. This diaphragm is so popular that probably in 


something in this way should first have clear ideas as to what 
class of apparatus he prefers. If he cares nothing about photo- 
graphy, and wishes to give no time to it, but merely to get a 
quick record of what he sees, more or less perfect, he can buy 
small cameras which require no stand, and while held in the hand 
will take “snap-exposure”’ pictures when the light is good; then, 
after having exposed his plates or films, he can bring them home 
and pay the vending firm to develope the negatives and to pro- 
duce ordinary prints or enlarged prints therefrom. There are 
several cameras in the market answering this purpose, occupying 
less than a cigar box in space, and needing no more skill on the 
part of a purchaser with the ambitions stated, than to be able 
to hold them horizontally, to point them to the object, and then 
to pulla string. There is another class of cameras somewhat 
larger and of box form, called “ detective’ cameras, which are 
ordinarily used while carried under the arm and made to look 
like paper parcels, or like little leather bags, or other innocent 
belongings, with which “ instantaneous pictures”—as they are 
called for convenience—can be taken in the open air without the 
person photographed knowing the fact. These cameras, used at 
the seaside in the autumn, are said to have produced pictures 
which have caused divisions in families. An artistic 
defence for this rather sneaking method of working is, that 
natural attitudes and expressions of countenance can usually 
only be obtained when the individuals before the lens do not 
know that they are being photographed. Pictures with quick 
plates, especially when taken by novices, are pretty certain to 
be of worse average quality than if slow plates be used, requir- 
ing, say, from one to five seconds exposure. In such case the 
camera must be fixed on a stand or other firm support. A 
walking-stick stand is handy to carry, but likely to be useless 
when there is any wind above a gentle breeze. Unless the 
operator wishes to photograph moving objects, probably most 
satisfaction in results will be given by a little camera used on 
the top of a proper and firm stand. The plates, especially for 
outdoor work, should be slow ones; slow plates have a tendency 
to give richer gradation of light and shade. The plates should 
be thickly couted with emulsion; the thinly coated plates 
usually give poorer images, often blurred by light which, after 
passing through the film, is reflected back upon it from the back 
of the glass plate. 

The first stall, beginning at the southern end of the Palace, 
is that of Mr. Jonathan Fallowfield, who, as well as other 
exhibitors, has placed on view Ashford’s stand—made by Smith 
and Pattison, of Chicago. Instead of the upper part of each 
leg forking into two portions, it forks into four for attachment 
to the head of the stand, and it has no screws about it; the 
former point increases steadiness, and the latter is convenient 
for bringing it rapidly into action. Mr. Fallowfield also exhibits 
a print burnisher, made by the same Chicago firm, in which the 
upper steel roller is nickelled but not polished, and the lower 
one is burnished nickel-plated steel; by this plan it is claimed 
that a good grip is obtained of the print passing through. The 
burnisher also has a system of four rollers, by which it is 
claimed that more latitude is given in elevating and depressing 
the top roller. 

Mr. Tylar exhibits a lens shutter, by which a person in front 
of the camera can take his own portrait by pullinga string when 
nobody is present to take off the cap of the lens for him ; it is 
a simple little thing likely to be sometimes useful. 

Messrs. Ross and Co., the opticians, exhibit a new bellows 
camera for 74in. by 5in. plates, which when closed is but 1fin. 
thick by 8}in. square ; it weighs 3 1b, 9}0z., including the brass 
turntable in its base-board. The camera is represented closed 
in Fig. 1, and open in Fig. 2; it is a complete tourists’ camera, 


Fig. | Fig. 2 





which can be used with different lenses, and has a rising and 
falling front and all necessary motions ; it is not a one-lens fixed 
focus camera, like the miniature cameras previously mentioned. 
Its double backs weigh 11 oz. each ; they are made in a solid 
piece, and the two plates are placed back to back with a thin 
partition between, then are pushed down into solid slide. 
Messrs. Ross and Co, also make many of their different lenses 
to screw into one flange on the camera, which is a great con- 
venience to the tourist, the lenses fitting into one flange varying 
from 3in. to 15in. in focus, and their covering power varying so 
as to suit plates from 3in. by 3in. to 18in. by 16in. in dimensions. 
The name of the firm is a guarantee of good workmanship. 

Mr. Walter Lawley exhibits a useful shutter working inside 
the _camera, also some tourists’ cameras in leather cases, 
specially constructed for compactness and convenience in 
travelling. Among the exhibits of Messrs. Mayfield and Co. is 
a little camera of ebonite, for taking magic-lantern views on 
plates 3jin. by 3}in. It is about the smallest and lightest 
camera of the kind made. Messrs. Sands and Hunter have on 
view an improved instantaneous shutter, with Waterhouse 
diaphragms. Messrs. George Houghton and Son exhibit print 
and other washing apparatus, and miscellaneous articles; and 
Mr. J. R. Gétz a camera with a specially firm support to its 
swing back. Messrs, John Eede, Butt, and Sons exhibit 
picture frame mouldings, the novelty in which is that they are 
all of honest wood, carved by machinery, and contain no 

compo.” Woods of different colours are used in the orna- 
mentation of some of the frames. Messrs. Gouch and Co. 
exhibit picture frame mouldings, and the Photographic 
Artists’ Co-operative Supply Association miscellaneous articles. 
The Paget Dry Plate Company exhibit screens covered with 
beautiful photographic transparencies, taken on some of their 
plates; Mr. Walter Tyler optical lanterns, and Messrs. J. 
Theobald and Co, miscellaneous articles. 

On the stall of Messrs. D. Noakes and Son something remark- 


time all the chief photographic opticians will be obliged to fit it | i 
to their lenses. 


J. W. Skinner, A. R. Wormald, and Spicer Brothers have a 
variety of exhibits, and Mr. J. H. Steward has on view Pro- 
fessor Fleming's explosive gas tester, a little instrument for col- 
lecting a little gas from the high-pressure oxygen or hydrogen 
bottle, to see if the makers of the gas have accidentally sent 
out an explosive mixture. The recent fatal explosion in Dublin 
has helped to draw attention to simple and handy devices of this 
class. The gas bottles sent out are often not sufficiently dis- 
tinctively marked. 

Messrs. Mawson and Swan exhibit Templeton’s oxyhydrogen 
lamp for photomicrography, also for surgeons and dentists, as 
shown in Fig.3, It has a small plano-convex micro condenser, and 


Fig. 3 





the rays are passed through a solution of alum to absorb the heat. 
A parallel motion bracket keeps the lamp always horizontal. 
The gas is supplied from a 40ft. steel cylinder tested to 3000 lb. 
to the square inch, and a Beard’s regulator is used for auto- 
matically regulating the pressure of the oxygen.. In fitting up 
the apparatus the Beard’s regulator A, with pressure gauge 
attached, is securely and firmly screwed on to the oxygen 
cylinder B, and the india-rubber pipe C is slipped on and 
wrapped with wire. The black tap D on the left side of lamp 
is connected to the small nozzle E on the bracket by means of a 
short piece of india-rubber pipe F. The other end of the india- 
rubber C is connected to the bright tap G on the right side of 
the lamp. One of the limes is placed on the pin inside the lamp, 
and the position of the lime is adjusted to a quarter of an inch 
from the nozzle. The hydrogen or coal gas is turned full on by 
means of the tap on the bracket H, and then the black tap D 
partially opened and the gas lighted at the nozzle, to allow the 
lime to be warmed up. While the lime is warming, the valve K 
on the oxygen cylinder is opened by means of the key; the 
black tap D is then opened full and admits the oxygen by means 
of the bright tap G very slowly and gradually, until the yellow 
flame disappears and a bright white light appears. When the 
lamp is temporarily turned off, the oxygen is turned off by 
means of the bright tap G first, and afterwards the hydrogen 
or coal gas lowered by means of the black tap D; a small jet is 
kept burning on the lime. When the lamp is not required for 
some time, in addition to turning off oxygen at bright tap G, 
the valve on the oxygen cylinder B is securely closed by means 
of the key, and the hydrogen or coal gas shut off at the tap H 
on the bracket as well as at the black tap D. The lime when 
removed is kept in a tightly stoppered bottle until required again. 
Messrs. Mawson and Swan also exhibit a camera stand of an 
old-fashioned type, with a folding head, and cylindrical 
mahogany woodwork ; this class of stand first appeared half a 
generation ago, and several experienced photographers still like 
it better than many new ones. An obvious defect in it is that 
bamboo rods are not substituted for those of mahogany ; there 
is nothing to equal bamboo for lightness and strength in tourist’s 
camera stands, but cylindrical rods do not lend themselves 
readily to the construction of folding stands. In Collins’ bamboo 
stand, the smaller rods are made to slide down into the larger 
ones. Messrs. Mawson and Swan also exhibit some compact tin 
stills by Bracher for distilling water for photographic purposes. 
Messrs. W. Watson and Sons exhibit a high class tourist’s 
camera, which shuts into small compass, is quickly erected and 
adjusted, and has an ingenious and novel device for holding the 
camera front to the base board. This firm has recently started 
a factory in Fullwood’s Rents, Holborn, in which good old 
mahogany is stored long before the planks are cut up, and then 
the various wooden parts of cameras are made and stored long 
before they are fitted together, so that any tendency to warp is 
pretty sure to be discovered before the camera is made. The 
same firm exhibits a remarkably firm four-fold stand, which 
when shut up measures but 16in. in length, so is readily packed 
away in baggage. The more folds a stand has, the more should 
would-be purchasers test it in advance for firmness. One 
advaritage of an exhibition like that at the Crystal Palace is, 
that in a short time the works of different makers can be 
examined and compared. 
Messrs. Marion and Co. have a large collection. One striking 
novelty is a shutter intended to aid in the photographing of 
children, and invented by Mr. Percy Graham. It is a kind of 
doll’s house which fits on the front of the camera. By pneu- 
matic means the photographer causes a window in the house to 
open, and a lively cuckoo looking like a canary to come out and 
utter its well-known cry. While the child is still for an 
instant, staring at this unexpected phenomenon, the photo- 
grapher by means of another pneumatic tube releases the lens 
shutter and takes the portrait. If photography be a high art, 
it is not specially manifest in the taking of children. One device 
is for the artist to put a red Punch’s cap on his head, jump up 


The response was, “ He said to me, ‘ Sit still you little devil, or 
I'll knock your head off,’ and so, Ma, I sat still.” 


Messrs. Marion and Co,’s metal miniature camera is made in 


five sizes ; the smallest takes plates but 1}in. square ; the largest 
size is half-plate; the smaller sizes are held in the hand in use, 
Messrs. R. and J. Beck exhibit their lenses fitted with the | the larger can be affixed to stands. They are made of ormulu 
metal—“ gilding metal ”’—oxidised, and are not liable to warp 


n hot or damp climates, The slides are like those of ordinary 


cameras, except that they are of metal and have no hinge. 
Messrs. Stanley, R. W. Thomas and Co., J. Mothersill,| These cameras have a good rectilinear lens, with rack _and 
pinion; in short, are useful, serviceable instruments, little likely 





to get out of order. One of them is represented in Fig. 4. 
One advantage of metal dark slides is, that they occupy little 
space. Fig. 5 represents a detective camera sold by Messrs. 
Marion and invented by Mr. McKellen, of Manchester, who 
has gained a reputation for originality of ideas in camera 
making; in fact, he invented the type of tourist’s cameras, 
now becoming universal, in which the camera bellows folds down 
upon the base board. One feature of Mr. McKellen’s detective 
camera is, that the operator sees at its full size the picture he is 


Fig. 5 


























about to take ; this is done on the principle of the old camera 

obscura, in which a mirror reflects the image upon a piece of 

ground glass ; in the camera is mechanism by which the mirror 

is got out of the way at the moment of making the exposure, and 

the image falls upon the sensitive plate. Messrs. Marion and 

Company give the following instructions for using the instru- 

ment:— (1) Turn the camera up, the handle being at the 

bottom. (2) Wind up the mechanism as far as it will go by 

gently turning mill-head A; this operation covers the lene, 

brings the mirror into position, and also sets the shutter ready 
for use. (3) Open the aperture in front by placing the eyelet in 
leather strap on pin B ontop of camera. (4) Open the lid E up 
on its hinges. The image may now be seen on the screen. (5) 
To get correct focus, turn the pinion head C until the picture is 
sharp on the screen. ‘The camera may be used without 
each time focussing. Turn 16 of the rotating stop into the 
lens, focus an object about 20ft. off; this same focus will generally 
serve fairly well except for very near objects. However, the best 
plan is to focus each time for different objects. The range of 
focus of lens is from 5ft. to long distances. The user must bear 
in mind that he sees on the focussing screen the exact image that 
will be produced on his plate; therefore, if the image on the 
screen be in any way imperfect or distorted, he must correct it 
by shifting his position, or moving the camera and re-focussing 
till there be no distortion, and 
till the image be sharp and clear. 
The camera may be used under 
the arm, held in the hands,”or 
held against the chest,care being 
taken that it be held steady and 
horizontal. The object or objects 
to be photographed being 
focussed on the screen perfectly 
sharp and without distortion, 
push the pin upwards, which 
projects near A ; this releases the 
spring blind shutter, and the 
exposure is made.” 

Messrs. Marion and Co, also 
exhibit Gale’s “cyclone camera,” 
a little instrument designed to 
resist rough usage and to with- 
stand the shaking given when 
carried on cycles, vehicles which 
are death to photographic appa- 
ratus and lenses if they have any 
physically weak points. 

The same firm exhibits Dr. 
Krugener’s book camera, by which 
ladies in church can, if so wickedly inclined, get pictures of 
their neighbours’ bonnets. The instrument is shown in Fig. 6, 
with all the lettering which is on its cover. The device for 
changing the plates is a clever one, but is, we believe, of English 
origin. The camera holds twenty-four plates 4cm. or lin. 
square, and all the exposures are made without its being neces- 


Fig. 6 











able is to be found in the shape of pocket notebooks, in which | and down, clapping his hands, and crowing like a cock. When 


sary to open the instrument. By pulling the string J. the 
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shutter is set; by pulling M it is released and the exposure 
made; by moving a rod in and out by the knob I the plates are 
changed. X is a second shutter protecting the lens from light 
until just before making the exposure ; the knob K helps to 
release the plates should any accidentally stick. A double com- 
bination rectilinear lens is used, made of new Jena glass. The 
instrument altogether is designed with considerable ability. 

A novelty of Messrs. Marion’s is a portfolio for large prints, 
which when shut down forms a card table or writing desk at 
will, and in any position is an elegant drawing-room article of 
furniture. It is worth examination, and displays cleverness of 
design ; but we have not space to go into its details. 

Messrs. Samuel Fry and Co. exhibit a camera of the Blair 
Camera Company, Boston, U.S., which has a turntable in its 
base to which the legs can be attached, and also permits the use 
of a stand with an ordinary head. Mr. J. Lancaster and Son 
exhibit their marvellously cheap apparatus, and the Polytechnic 
School of Photography an electric. lamp for enlarging, with 
special adjustments for keeping the light exactly in the optical 
centre of the condensers. This instrument was made by Messrs. 
Newton and Son. The School also exhibits a stand to facilitate 
photography on board ship. Thecamera is fixed on the head of 
a pendulum, which can swing in all directions. The lower part 
of the pendvlum oscillates in a vessel containing glycerine or 
other viscous fluid. 

The London Stereoscopic Company has on view some American 
cameras with turntable fronts attached to the bellows, enabling 
the back to be turned round to put the plate on end, thus dis- 
pensing with the reversing back. The advantage of this is that 
the camera is of less size for a given size of plate. The pattern 
of the instrument differs in several ways from that of English 
cameras. The same firm also exhibits negatives on Carbutt’s 
transparent celluloid films, which seem likely to prove power- 
fulrivals to glass plates fur tourists’ work, should they become 
sufficiently inexpensive. 

Mr. R. Abraham exhibits lithographic and other apparatus, 
and Messrs. A. and M. Zimmermann chemicals. Mr. W. C. Hughes 
exhibits optical Janterns, also metallic mats as in the old glass 
positive days, but to go round lantern slides to hold on the 
covering glass, so as to save the sticky, tedious work of binding 
them with paper. Messrs. B. J. Edwards and Co. show photo- 
graphs taken by means of their dry plates, and Mr. J. W. 
Hunter some wheel print trimmers, which cut clean edges much 
better than do knives. Mr. Swift and Mr. W. Wray exhibit 
lenses. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE DISTRICT DISTRIBUTION OF STEAM IN THE 
UNITED STATES. 

At the eighteenth ordinary meeting of the session, held on 
Tuesday, the 26th of March, Sir George B. Bruce, the President, 
being in the chair, the paper read was on “The District Distri- 
bution of Steam in the United States,” by Dr. Chas. E. Emery, 
M. Inst. C.E., of New York. The author stated that in the 
United States the comparatively new industry of the transmission 
of steam underground from a central source of supply for a 
distance of a mile and upwards, and its distribution to buildings 
‘on tap,” the same as gas or water, had already been developed 
to an extent, and had achieved an importance, not generally 
known. The paper referred to the distribution of steam with 
imperfect apparatus to detached buildings in the United States 
Naval Academy at Annapolis, as early as 1853, and cited the patent 
of Mr. Birdsill Holly, in 1877, which provided for a series of 
stuffing boxes separately anchored at the ends of pipe sections of 
about 100ft., with service outlets in the stuffing boxes, from each 
of which steam could be delivered from a stationary point as 
readily as from a steam boiler. The author had designed and con- 
structed the steam plant of the New York Steam Company, which 
had in use a length of about five miles of main steam pipes, much 
of which was ldin. and l6in. in diameter. The steam was 
distributed at the high pressure of 801b. per square inch from a 
boiler station in which the boilers were arranged in four storeys at 
the sides of central fire-rooms, and the products of combustion 
were discharged into two chimneys. The plant was designed for 
boilers of 16,000-horse power, 12,000-horse power being in 
position. In constracting the street work the author dispensed 
with stuffing boxes, which were undesirable on account of the 
constant attention required to prevent Jeakage, and designed and 
applied a special expansion joint, for which the word “‘ variator” 
had come into use. This joint was provided with diapbragms of 
thin corrugated copper, pase on radial backing plates 
spanning the annular space represented by the exposed radial 
length of the diaphragm. Steam plants on this plan were in 
regular use in twenty-three cities in the United States. Two 
companies started in opposition to the Holly Company had failed, 
and three others, licensed under the patents of that company, had 
been suspended on account of financial difficulties. Ball joints 
were used at every street corner, and finally on the back of each 
expansion joint, provided with a single diaphragm, whereby 
slight changes in line or grade could be readily made even 
with the large pipes, and all strains prevented in connecting 
them. The pipes, in lengths of about 16ft., were generally 
provided with flanges, whereby they were readily lowered into 
and adjusted in the trenches; and the joints, both flat and 
ball, were made with gaskets of thin corrugated copper covered 
with a coat of wong and squeezed flat in place by the use 
of heavy flange bolts. A duplicate system of pipes for return 
water was laid in the same trench with the steam pipes. The 
larger pipes were supported by piers capped with stone placed 
about loft. apart ; independent brick walls were built at the sides; 
the space between the pipes and walls was then filled with mineral 
wool, and the conduit thus formed covered with cross planks and 
roofing paper. At the dips in the pipe traps were placed to carry 
off the water of condensation, and there were traps for draining 
the pipes and blow-offs, to which access was obtained from man- 
holes. The expansion joint developed considerable thrust, which 
was received on large castings anchored in the brickwork. The 
main outlets, which were placed in the stationary bodies of the 
expansion joints, were each 3in. in diameter, and generally closed 

..with a screw plug, which could be removed through an ordinary 
gate-valve, while steam was on, by a special tool, and a steam 
supply for 80 to 100-horse power could be obtained in a few 
minutes. Most of the large og were made of lap-welded wrought 
iron tubing jin. thick, which was rolled into flanges with an 
improved boiler-tube expander. Losses by condensation in this 
system of steam distribution were, contrary to general belief, very 
small. A formula was given for calculating the sizes of pipes. 
The causes and the prevention of ‘‘ water rams,” which were 
injurious to underground steam pipes, were discussed, and the 
system used for settling with the consumers was explained. To 
avoid the confusion of a pound pressure with a pound weight, a 
pound of water evaporated into steam was called one kal, the price 
of which was charged from 30 to 70 cents per thousand kals to the 
consumers, according to the quantity used by each. 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN. —The thirty-sixth anniversary dinner will take place on the 
27th April, at the Cannon-street Hotel—chairman, Mr. Allen Ran- 
some, M.I.M.E. ; deputy-chairman, Mr. T. B, Lightfoot, C.E. 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, March 23rd, 1889. 

A NEw process for making steel by forcing natural gas through 
molten steel in a Bessemer converter is attracting a good deal of 
attention from manufacturers of steel, especially those manufac- 
turers who do not believe in spending a great deal of money on 
eee se supposed to be the t that are likely to be reached. 

periments are now in p that are awaited with great 
interest. Several new steel works are to be erected this year to 
meet the growing demand for steel of all kinds. The shipbuilders 
are calling for very large supplies, and some works have contracts 
for deliveries which run from two to six months ahead. The 
demand for structural iron and steel continues quite active. The 
om is — due to the fact that quotations for plates 

nd angles have been reduced to 1°85c. The event of the week has 
been the rumoured consolidation of three large Western steel rail 
mills, with a combined capital of 20,000,000dols. The proposition 
has been made and favourably considered by the managers of the 
respective works. It is to besubmitted on May lst to a vote of the 
stockholders, and it is thought by outsiders that the consolidation 
will be effected. The interests of these mills are identical, and by 
uniting them they will secure themselves from the a competition 
which bas heretofore been maintained among them. Within the past 
few days specifications have been received in this city for large lots 
of building and structural iron. Nine—possibly ten or eleven— 
railroad bridges are to be erected this summer, and but very little 
material has been already purchased for them. The structural 
ironmakers think they will have a very good year. Railroad build- 
ing has not started up very well this year owing to a variety of 
causes, almost all of which may be removed within the next ninety 
days. The railway managers are endeavouring to harmonise their 
interests and to act in harmony with the interstate commerce law 
requirements. As yet a good many difficulties are in the way. 
Until this vexing railway question is settled to the satisfaction of 
all concerned a great deal of work will be kept in the background. 
There is a probability of a renewal of the war of rates. Jay Gould 
is now in the South-west, but his properties have been seriously 
affected by the unfavourable agricultural conditions there. Hun- 
tingdon and two or three other magnates are endeavouring to 
bring about such a combination as will place the various systems in 
the South-west in permanent harmony. This railroad question is 
arresting a great deal of work that is contemplated, and in the 
mean time only moderate expenditures will be made in the way of 
new tracks or new rails. TheSouthern States between the Atlantic 
coast and the Mississippi River are buying a great deal of material 
in a small way; nearly all of the railroads there are improving 
their road beds, and building new bridges, and extending their 
mileage in one way or another. Some of them are double tracking 
portions of their road. Another excellent demand in the South 
comes from the builders of new industrial and manufacturing esta- 
blishments ; car works, machinery of all kinds, is in demand, from 
the heaviest down to the smallest engines for cotton manufacturing 
establishments. Almost every week a delegation of investors 
pass some portions of this prospecting section, and very few 
go away without making investments often running into 
the millions. The absorption of capital in this section has been 
going on for years, and still there are opportunities there for more. 
The Southern pig iron makers are succeeding very well, but are 
not as yet able to crowd our Pennsylvania iron out of the market. 
Still, the record of idle furnaces shows that they are accomplishing 
something in that direction. The latest summary of production 
of pig iron shows that there are now 280 furnaces out of blast. Of 
these, 109 are but small charcoal furnaces, that do not count for 
much; ninety-seven are anthracite furnaces, and these are in 
Eastern Pennsylvania, many of them old-fashioned, and even 
without Southern competition would not be in operation; the 
remaining seventy-four are bituminous furnaces, many of them 
new. All of the new furnaces building are of the very best. 
They are located where the supply of ore and fuel can be had at 
lowest cost, and where labour is cheap. The furnaces are of 
immense capacity, and iron can be made at a lower price than 
ever before known. The Eastern rail mills are bringing a great 
deal of their ore from Cuba. Two companies—the Bethlehem and 
the Pennsylvania companies—have obtained in the past four years 
320,000 tons of ore from the south-western portion of that island. 
The average is about 64 per cent. iron. The proportion of silica is 
0006; sulphur, -001 to ‘094. The stocks of American petroleum are 
anes rapidly, and the exports are heavy, but prices do not 
advance, 








Narrow Escape or A Mart Trarn.—-A striking instance of the 
use of efficient brakes, and consequently of the necessity for their 
wide adoption, occurred on the 24th February, on the Sind-Pishin 
Railway. As the mail train from Quetta was running between 
Mudgorge and Mangi down a gradient of 1 in 40, the leading 
wheels of the tender left the rails. Fortunately the train was 
fitted with the Westinghouse brake, which, owing to its great 
power and promptness of application, quickly brought the train to 
a stand just as the middle pair of wheels were also mounting the 
rails. Considering the nature of this frontier line, and the number 
of bridges and tunnels on it, a derailment in the fore part of the 
train is a more than usually ugly incident, and the passengers, as 
well as the Government, may congratulate themselves on the fact 
that this particular train was so well prepared for the emergency. 


PRESENTATION TO Mr. Winpsor RicHarDs.—On Tuesday 
evening, a number of the friends of Mr. E. Windsor Richards met 
at the Great Northern Hotel, King’s-cross, for the purpose of pre- 
senting to that gentleman a magnificent diamond brooch for Mrs. 
Richards, as a token of their esteem and of their appreciation of 
his having been made a director of Messrs. Bolckow, Vaughan, 
and Co., on the occasion of his giving up the position of general 

of that y to become general manager of the Low- 
moor Ironworks, in Yorkshire. Among those present were Mr. 
E. P. Martin, of Dowlais; Mr. James Riley, of Glasgow; Mr. 
Benjamin Walker, of Leeds; Mr. Kean, of Birmingham, &c. In 
the course of the evening complimentary allusions were made to 
the ful manag t of the great undertakings of Bolckow, 
Vanghan, and Co. by Mr. Richards, and wishes were expressed for 
his continued success in his new and less arduous position at 
Lowmoor. 


THE JUNIOR ENGINEERING Socrety.—On Friday last a paper 
was read before this society on “‘ Injectors,” by Mr. Sidney Bould- 
ing, Grad, Inst. M.E. The author first referred to the original 
invention of Giffard, and traced its subsequent progress as exem- 
plified in the modifications and improvements which had been 
effected in the instrument from time to time. An investigation 
into the theory of the injector followed, and the reJation between 
the jet of water and the jet of steam, with various lifts of water 
and pressures of steam, was considered. By the aid of models and 
sections some of the leading types of modern injectors were 
described, including the influx, Hall’s, Madan’s, exhaust steam, 
Gresham’s, and the Hancock inspirator. The author proceeded to 
refer to the principal causes of failure of the working of injectors, 
and alluded to the great importance of attention being given to 
their proper attachment to the boiler. The wearing of the nozzles 
and tubes was d , and specimens of these parts of the in- 
jector were exhibited, and showed the peculiarity of the fitting and 
screwing that occurs through the action of the jet. The applica- 
tion of the principle of the injector to other purposes than that of 
the feeding of boilers was finally treated, amongst the more recent 
of which were noticed Gresham’s steam sanding apparatus for loco- 
motive driving wheels, Morton’s ejector condenser, and Hancock’s 
ejector, which latter had been successfully applied to the charging 
of ee pumps. An interesting and prolonged discussion 
ensued. 




















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(rom our own Correspondent.) 


THE market has been steadied since last week by the decision of 
the Sheet Iron Makers’ Association concerning production and 
rices. It had been thought that the association, in face of the 
essened demand and standing mills at the ironworks, would deter- 
mine to curtail production. They are, however, determined upon 
no such course, and have expressed the view that no change is 
necessary in the policy hitherto pursued as regards output or prices, 
This decision has been come to in the belief that the decline in 
demand will be only temporary, and that an improvement will 
soon make its appearance, when the mills will again have sufficient 
work to keep them fully going. The market has been strengthened 
by the resolution, though when first made known it occasioned 
some surprise. 

‘ Already, however, events are indicating that the Makers’ Associa- 
tion is, perhaps, not far wrong. There is intelligence by cable of 
an alteration for the better in the Australian market. The intelli- 
gence is that at Melbourne an improvement has occurred in the 
condition of trade, and prospects are more cheerful. This news, 
to the sheet ironmasters, and indeed to the whole Staffordshire 
district, if it is maintained, is of much importance, since it fore- 
shadows the probable distribution, before very long, of fresh orders 
by merchants, For these orders the trade is now waiting with 
eagerness, 

rices are maintained at the former figure of £7 per ton for 

sheets, singles, and £8 10s. for lattens. 

The quarterly meetings are due a week hence, and a good deal 
of anticipation is entertained respecting them. This afternoon— 
Thursday—in Birmingham, pig iron buyers who have not yet con- 
cluded their purchases over the coming three and six months were 
anxious to settle supplies before the quarterly meetings come 
round. ‘There was, therefore, to-day a very strong market for 
pigs, and sellers commanded the situation. They were all the 
more resolute in asking advanced prices because of the further 
advances announced this week in the Scotch and Cleveland 
markets, and the stronger prices of hematites on the West and 
North-east coasts. 

Finished iron prices are a good deal hampered by the marked 
firmness in pigs. The demand is not such as to enable finished 
ironmasters to command the higher prices which the advance in 
pigs necessitates, and makers find it difficult to determine what 
to do for the best. Quarter day is certain to show a very stiff 

ig market, and should boast higher values for rolled iron, but 

ow to get this more money is not easy to see. 

Best thin sheet makers kee exceedingly busy, alike on iron and 
steel sheets. Orders are in ener North America, Australia 
Russia, Southern Europe, and elsewhere, and makers cannot keey 
pace with the demand. When the Baltic ports are open there 
will be additional pressure. Prices are very stiff, and Messrs. E. P. 
and W. Baldwin quote: Shield brand, £11; Severn, £12; best, 
£13; best best, £14; and treble best, £15 per ton. These prices 
are subject toa hant ission of £1 per ton. Charcoal 
sheets are £19 to £24, also subject to merchants’ commission, and 
the firm notes an exceptionally large d d for charcoal sheets at 
date, for America and elsewhere, notwithstanding their high price. 
The firm states that for best stamping purposes people will have 
them. The absence of corrosion, which is a characteristic of char- 
coal iron, as compared with stcel, is a strong recommendation. 

Rather better reports are possible this week of the state of the 
plate trade, boiler plates being in increased demand, at, for good 
qualities, £8 10s, to £9 and £9 5s, per ton. Locomotive tube 
plates are £8, and boat plates £7s. 5s, upwards, 

Considerable activity is noticeable among some of the good 
quality bar makers, but it is believed that much of this activity is 
at prices less than those now current. £6 10s. to £7, and on to 
£7 5s., at the figures at which current sales of best bars are being 
made, while common remain at £5 10s. upwards. Hoops and gas 
tube strip are rather quiet, though there is more doing in the 
former than in the latter. 

The large business doing in pigs supports prices, and consumers 
have to give sellers’ quotations. Hematites are particularly strong, 
in consequence of the great demand in the steelmaking districts, 
and are quoted 57s. 6d. to 60s. for forge and foundry sorts. 
Hematites were quoted this — Thursday — afternoon in Bir- 
mingham at 53s. 9d. to 55s. for forges, while Ulverston hematites 
were 60s. The new Gellivara hematites from Swedish ore are 55s. 
to 55s. 6d. Staffordshire best pigs are 55s. for hot-air and 85s. to 
87s. 6d. for cold-air. Medium imported and native pigs were 45s. 
per ton delivered to works, and common 36s, 3d. upwards. 

Steel keeps in excellent demand, and native makers are busy. 
Steel sheets, singles, rolled down from blooms in Staffordshire mills, 
are £8 10s.; doubles, £9 10s.; and lattens, £11. Steel gas strip is 
£7 10s, to £7 15s, The Lillesha!l Iron and Steel Company quote 
blooms, £5; plating bars, £6; steel wire rods, £6 10s. ; tank plates, 
£7 10s.; and wagon plates, £7 lis. 

There was some discussion on Change this afternoon concerning 
the latest developments of the proposal for a tin-plate syndicate, 
and satisfaction was expressed that at a meeting of the makers this 
week it should have been determined that in view of the immense 
increase in the consumption of tin-plates, consequent upon the 
system of supplying exporters at lowest possible prices, the meet- 
ing declined to entertain any scheme which would interfere with 
the absolute freedom under which trade had hitherto been success- 
fully conducted, The meeting was, however, by no means unani- 
mous. This decision was arrived at in the form of an amendment 
to a resolution in the syndicate’s favour, and the amendment was 
carried only by 28 to 21, most of those present not voting. 

The fall in the copper market will materially assist the Indian 
trade, and good orders are now expected by Birmingham manufac- 
turers to be promptly forthcoming from India for brass and copper 
goods, The demand for this class of manufactures during the 
existence of the copper ring had dwindled almost away. 

The coai trade is in a state of very considerable uncertaint, 
week on account of the resolutions passed by the National Miners’ 
Conference in Birmingham last week. It was there resolved that 
the various districts represented at the conference should pledge 
themselves to ask their employers for an advance of 10 per cent. 
on the present rate of wages during the next fortnight; that 
another conference should be held that day three weeks, and that 
in the meantime each district should take action to ascertain what 
steps should be taken to enforce the securing of the advance. 
Upon the question of restricting production, it was further 
determined ‘‘That in the opinion of this conference the working 
bours of all underground workmen and boys should not be more 
than eight hours per day, and only five days per week, and the 
conference hereby recommends the workmen in all districts now 
represented to annul their contracts with a view to the arrange- 
ment coming into operation on August Ist, 1889,” Colliery owners 
are uncertain whether the colliers definitely intend to carry out 
these resolutions, especially that relating to the ten per cent. 
advance. The next three weeks will probably show what course 
the men really intend to pursue, and it will be a period of some 
anxiety to masters. Meantime owners are unprepared to contract 
forward with ironmasters for supplies of fuel, and prices are strong. 

According to Mr. Wilson Lloyd, the new cbairman of the South 
Staffordshire Mines Drainage Commission, the working of the 
Black Country’s huge deposits of ‘‘drowned out” coal may be an 
accomplished fact earlier than was expected, At the meeting of 
the board on Wednesday he said that a new level was to be driven 
which would open up mines having a rateable value of £20,000 per 
annum, and that the Commissioners were also considering the 
unwatering of the thick coal in the Wednesbury, Darlaston, and 
Bilston districts. On the other hand, Mr. W. Bassano, an old 
member, asserted that the new Commission is simply continuing 
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the work of its predecessors, and that the driving of new levels is 
useless until the water is pum out of the deep mines. 

ineers and machinists are fairly busy, and some of the heavy 
ironfounders have taken orders which will last them several months. 
For the lighter products of the ironfoundries there is not a great 
demand at date, but improvement is expected as the building 
season advances, ’ oy 

Of very satisfactory ficance touching the present position of 
trade is the pressure o work which is being experienced by the 
railway carriers. The traffic with the manufactories is just now so 
large that carrying companies find their resources severely taxed. 
The continued increase in the goods traffic receipts at the local 
railway stations is a further satisfactory feature. 

Considerable interest is manifested locally in the announcement 
from London, that a few members of the House of Commons are 
endeavouring to ameliorate the condition of the chainmakers of the 
Cradley district by establishing a small co- — factory at an 
expense of about £2000. Itis also stated that if the experiment 
succeeds it will be largely extended. 

The two chief Wolver'! ya plate lock firms—Messrs. Spink 
and Sonsand Messrs. Dews Brothers—have granted their men an 
advance of 10 per cent., to take effect from Saturday, the 6th 
inst. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—The threatened agitation amongst the colliers for a 
further advance of wages necessarily tends to produce an un- 
settled feeling, not only in the coal trade, but in all branches of 
industry that are large consumers of coal, and consequent! 
vitally interested in a possible further advance in the price of fue 
The probability of an upward movement in manufacturing classes 
of fuel has been freely talked of during the past week, and, as a 
result, there has been a general reluctance on the part of iron- 
masters to commit themselves to forward engagements. Except 
that supplies of slack are below the requirements of consumers, 
there is, Lcooler, not present actual scarcity of coal, and whether 
any material upward movement in prices will be practicable 
remains to be seen; but the —— question, not only in the coal 
trade, but in other branches of labour, is so uncertain an element 
in the future as to render the outlook rather an anxious one, and 
it is to be hoped the men will have sufficient good sense not to push 
forward demands that may imperil the present very healthy 
prospects of trade. 

The Manchester iron market on Tuesday brought together a good 
attendance, and there was a strong tone all through, with a further 
upward movement in some instances, For pig iron there were con- 
siderable inquiries both for home and foreign uirements, but 
many of the makers are so heavily sold that for the present they 
do not care to commit themselves to further engagements. Local 
makers are indifferent about booking further orders, and prices 
are little more than nominal, 46s. to 47s., less 24 delivered equal 
to Manchester, representing about the figures at which orders 
might possibly be placed. e same remarks apply to district 
brands ; Lincolnshire makers, with one or two exceptions, have 
very little to offer, and Derbyshire iron is practically out of the 
market, For delivery equal to Manchester, 45s. 6d. to 46s. 6d., 
less 24, may be given as about the current rates for Lincolnshire, 
with Derbyshire found ranging from 47s, 6d. to 48s, for the 
cheaper brands, up to ., less 24, for the best makes, and fully 
2s, per ton above these figures being asked for forward delivery. 
Outside brands have also stiffened up considerably, good foundry 
Middlesbrough being firm at 47s. 10d, to 48s. 4d. net cash, delivered 
equal to Manchester ; whilst the prices now quoted for some of the 
Scotch brands are really prohibitive so far as this market is con- 
cerned. There has been a continued strong hardening tendency 
in hematites, and good foundry qualities, delivered here, are not 
quoted under 58s, to 58s. 6d., with some makers asking 60s., less 2}. 

In the finished iron trade there is a moderate business doing, 
with a strong, hopeful tone generally, and it is only in exceptional 
cases that bars can be bought at anything under £6 per ton deli- 
vered in the Manchester district. bipping inquiries for hoops are 
beginning to come upon the market, and £6 to £6 2s, 6d. is being 
quoted for delivery equal to Manchester. Sheets are, perhaps, not 
in quite so pressing demand as they were, but they remain firm at 
£7 10s. to £7 12s. 6d. delivered here. 

Steel plates have been in active request for boiler-making pur- 
— and makers’ quotations are now firm at £9 to £9 5s., de- 
ivered in the Manchester district, with orders very difficult to 
place for —— like early delivery. 

The metal market continues in a very unsettled condition, espe- 
cially as regards the raw material; whilst in manafactured goods 
consumers are buying only from hand to mouth. Prices, which 
have been steadily easing down of late, now average 7}d. per lb, 
for seamless locomotive tubes, 8}d. for brased and seamless copper 
tubes, 6d. for brass wire, and 8d, for copper wire, delivered in the 
Manchester district. 

Reports from all important centres of the engineering trade 
continue very satisfactory. In all branches works are fully engaged, 
and in most cases they have sufficient orders either in hand or 
immediately in prospect to insure a continuance of activity for the 
remainder of the yas This general activity generally is creating 
a pressing demand upon labour, and to quote from the remarks of 
the secre of one of the workmen’s trades organisations, no 
— skilled and efficient workman has any need to be out of 
employment more than two or three days, 

_ Messrs. B. and 8, Massey, of Openshaw, near Manchester, have 
just introduced a patent compound steam forging press, which will 
no doubt prove a very useful tool for forging and working metals, 
in the place of hydraulic machinery, where comparatively only 
moderate pressures are required. In this machine there are two 
B irnoneed pose one above the other, the lower piston having a 
piston- working through the upper one. Steam is admitted 
direct from the boiler into the dr herve and the valves are soarra: 

that the pistons can be worked either together or separately. us 
for light work one cylinder can be used without the other, or whilst 
one piston closes a pair of dies, the other piston can drive a punch 
through the article which is held fast in the dies. They have just 
completed the first of these steam forging presses for use in their 
own works, and with steam at 601b. to the square inch the press 
exerts a pressure of 100 tons, The cost of these machines is very 
moderate as compared with hydraulic presses. There being an 
entire saving of engines, shafting, pumps, and hydraulic tubing, 
all that is needed is a pipe direct from the boiler. As only so 
much steam is used as is needed to move the tools the required 
distance, the cost of working is very little, and there is no 
vibration or noise in working, and no foundation is required. I 
was shown at the works excellent specimens of forging produced 
by this machine, and which are being sent to the Paris Exhibition. 
Amongst these were the standards and base plates for a steam 
hammer entirely in steel and flanged in a most perfect manner 
there being no welding whatever, and the whole operations had 
been done ina few seconds, The plate had also a round hole 
to receive the anvil, which had been pressed through as truly 
cylindrical as if bored out by a machine. Other specimens included 
a 2iin. bolt, with square head and deep square neck, head full 
sizes every way, formed ina moment at one squeeze in cast iron 
dies; several double-throw cranks bent out of a straight bar, 
cylinder covers flanged out of thin steel plates, levers, handl 
screw keys, studs, &., formed in dies, and also some weld 
articles which could not be welded in an ordinary hydraulic press. 

Visiting the works of Messrs. Holden and Brooke, Salford, I saw 
several two-way 6in. steam valves made on their patent ‘‘Simon ” 
principle. The feature of this patent is that the valve itself is not 
only held on its seat when shut by the steam pressure, but is also 
lifted from its seat at opening by steam pressure, and not by the 
exertion of the operator. Externally there is a hand wheel as 
ordinarily, but in the “Simon” valve, the raising of the spindle ig 





really effected by the steam itself lifting the main valve. The 


power required to open an o' 6in. valve is very considerable 
when steam is on the valve, but in the ‘‘Simon” type I understand 
that a 6in. valve is opened with no more exertion than is required 
to open a lin.; not only this, but the valve being separate and 
independent from the spindle, seats itself tightly. I was also shown 
at these works several large lots of “ Influx aiidading and other 
injectors destined for locomotives for the Victorian, the New Zea- 
land, and some of the South American railways. I learn that, as 
the result of competitive trials, the ‘‘Influx” injector is coming 
steadily into favour with engineers on foreign and colonia! railways, 
it having been found to be uniformly reliable under varying condi- 
tions. ay + Bangs firm’s injectors have been supplied to one of 
the leading Indian railways, and highly favourable reports are just 
to hand as to their reception on the Japanese railways. 

At a meeting of the South Lancashire and Cheshire Coalowners’ 
Associations, held at Manchester on Tuesday, Mr. Hewlett, of the 
Wigan Coal and Iron Company, brought forward for special con- 
sideration the advisability of inserting in all coal and slack contracts 
for the future, a clause providing that the contract price shall rise 
and fall in proportion to the rise and fall of wages. Mr. Hewlett 
explained at length the proposal which he had submitted to the 
Association, and the question led to considerable discussion. The 
general feeling of the meeting was strongly in favour of some such 
clause being inserted in contracts for the future, and a resolution 
embodying the proposal was, I understand, practically agreed to. 
The question was, however, I believe, allowed to stand over for the 
present before any definite steps in the matter are taken, as there 
are one or two of the leading firms in the district who have not yet 
given any really decided opinion upon the matter, and the coal- 
owners in Yorkshire and other districts are also being consulted as 
to the steps they would be prepared to take in conjunction with 
the coalowners of Lancashire. That some such arrangement 
should be arrived at would certainly seem to be very necessary 
in view of the further agitation for advanced wages going on 
amongst the men, but for the moment the matter remains prac- 
tically in abeyance. 

In the coal trade house fire qualities are rather easier, but all 
other descriptions for general manufacturing purposes are in 
steady demand, and maintain late rates. At the pit mouth best 
coal ave 10s., second qualities about 8s,, common round coal 
from 6s. 3d, to 6s. 9d., burgy 5s, to 5s. 6d., and slack from 3s. 6d. 
for common sorts, up to 4s, to 4s. 6d. for the best descriptions, 
For shipment there is a fair demand, and good qualities of steam 
and forge coal are steady at about 8s, per ton, delivered at the 
ports on the Mersey. 

Barrow.—The hematite pig iron trade is brisk and steady, and 
the demand from all sources is large and full. This remark applies 
principally to Bessemer qualities of pig iron, which are in large and 
increasing request on the part of steel makers, both for immediate 
and for forward delivery. Prices have received a further impet 


time and a-half, whilst others pay time and a-quarter. The men 
desire to be paid time and a-quarter for the first two hours, and 
time and a-half for work after on that occasion, so that each day 
will stand for itself; double time to be paid for Sunday labour. 
Iron moulders in the Sheffield district are paid 36s. per week. 

The buoyant condition of the iron trade is ca South York- 
shire ironmasters to turn their attention to forges which have been 
disused for several years. Two large firms contemplate reopening 
their forges, which will find employment for a large number of men 
in a district in which the iron and steel trade has been almost 
extinct since the blast furnaces were blown out. The principal 
ironworks in this neighbourhood, as well as those in Derbyshire, are 
at present fully employed. All the heavy establishments at Bright- 
side and Attercliffe are running full time. In fact, a leading offi- 
cial of a large railway com stated the other day to me that 
he had never known Sheffield so busy since the Franco-German 
war, and that gentleman had the best ble opportunities for 


udging. 

. Mr. William Parrott, one of the officers of the Yorkshire Miners’ 
Association, addressed the Manvers Main colliers the other night, 
and as he had come straight from the national conference at Bir- 
mingham, his remarks have exceptional interest. A resolution was 
proposed in favour of the motion passed at Birmingham, to secure 
an advance of ten per cent. on the present rate of wages. This 
resolution was ded by a miner, who stated that the colliers at 
the present day ought to be getting 574 per cent. more to place 
them on a similar footing to that they occupied sixteen or seven- 
teen years ago. Mr. Parrott, in supporting the motion, intimated 
that the conference had been adjourned for three weeks, the 
interval to be utilised ., each representative calling meetin 
to make the demand. o doubt some of the masters would 
give the advance, and at their next conference measures 
would be taken with regard to those who refused it. Those who 
were successful among the men would, of course, have to help 
those who were not so fortunate. There was no question whatever 
of trade having improved. There had been a tremendous increase 
in the output of coal last year as compared with the previous twelve 
months, and he could not recall any year when there had been so 
large an increase in the output. e extra tonnage was close upon 
eight millions—not including tke ironstone, &c.—as compared with 
the year 1887. Mr. Pickard, M.P., would write to the secretaries 
of the South Yorkshire and West Yorkshire Coalowners’ Associa- 
tions, and he hoped the masters would at once see their way to 
give the advance without making it necessary for the men to tender 
their notices, ’ 

A large order for table cutlery has just been placed in Sheffield 
by an Oregon firm, The oa I am told, reaches nearly 3000 
dozen, the cutlery being intended for the use of dining cars and 
refreshment dining-rooms on a leading Oregon railway. COHEN 

Makers of spindle and other steels of special sorts required in 
the L hire trades are exceedingly busy, thus showing that the 
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during the week, and have now reached 49s, 6d. per ton for 
Bessemer in mixed Nos, net, f.o.b., while some makers quote as high 
as 51s, 6d. per ton. No. 3 forge and foundry iron is quoted at 49s. 
Hematite warrants, which have been inore active lately, are at 
49s. 3d. The cause of the increase in prices is attributable to the 
fact that the temporary stop) of the furnaces at Millom and 
Askam has reduced supplies in the market by 5000 tons per week, 
and the further fact that the consumption generally is increasing, 
with improving prospects both for the spring and the summer 
trade. Stocks show a further depreciation. The output of the 
district is still on the increase, and additional furnaces have been 
lighted this week, while others are being prepared to be put in 
blast at an early date. At Millom, where one of the six 
furnaces have been kept in blast, and worked since the 
commencement of the strike by non-union men, a second 
furnace has been lighted this week, a contingent of workmen 
having arrived from Scotland and elsewhere to take the 
place of those on strike. As some trouble was anticipated with 
those on strike, an extra strength of policemen to the number of 
thirty bave arrived, and comparative order prevails, although 
some smashing of windows has taken place, but not on a large 
scale. The steel trade is very busy in all departments, and all the 
special products of this district are in large demand. Rails are an 
exceptionally brisk trade, and makers’ books are as full of orders 
as they can well be, while inquiries are coming to hand for large 
consignments as well from home as from foreign users. Prices are 
firm and steady at late rates. In steel shipbuilding material there 
is a brisk business doing, and makers cannot cope with the demand 
with the present facilities of output. Billets and blooms are in 
brisk demand, and orders are plentiful for tin bars, hoops, forgings, 
and castings, Indeed, the mills throughout local works are very 
fully employed. Iron shipbuilders and engineers are busy, 
worn | since some of the new orders lately booked are sufficiently 
vanced to enable engineers to proceed with the erection of the 
machinery in the holds of recently launched vessels, Iron ore isin 
full demand, and ordinary qualities are at the advanced price of 
from 10s. 6d. to 13s. per ton net at mines. Coal and coke are 
steady at full prices, and further increases in prices are expected. 
Shipping is better employed, and there are indications of a good 
trade throughout the year at improving freights. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

SLACK and engine coal went up 6 per cent. on April Ist. This is 
the third advance within a short period in this class of coal, 
making it 1s. per ton dearer than at the inning of the year. 
There is an extensive demand, not only | y, but also for the 
cotton mills of Jancashire. Steam coal, which is now making 
7s. 6d. per ton at the South Yorkshire pits, is in active request, 
and the price, it is expected, will go half a crown higher when the 
Baltic ports are re-opened. Coalowners decline to enter into con- 
tracts at present prices. Most of the large companies, both in 
slack and engine coal, have protected themselves by contracts. 
House coal remains unaltered, and & coal is in very much the 
same position as it was last year. Next gas coal contracts will be 
taken at higher prices, 

Sheffield travellers who have recently returned from Ireland 
continue to give gratifying reports of the condition of business in 
that country. They find orders given more freely, and payments 
made with much greater larity. There are evidences, too, 
that the visitors are likely to be in much larger numbers this year. 
There is no doubt that confidence has been in a large measure 
restored. 

In the silver-plating trades there has been rather a falling off 
since the commencement of the year, but an extraordinary demand 
is noted for spoons. A leading firm had orders for over 5000 dozen 
of plated spoons in one week, and a single order represented over 

a dozen. Both the Irish and the Scotch markets are fertile in 
orders, 

Our leading edge tool firms are hard pressed for deliveries, 
Brisk business is being done with all markets, and particularly 
with Germany, in the higher grades of goods, The German houses 
continue to command the leading markets of Southern Europe, to 
which they send large quantities of high-class goods made in Shef- 
field. But it is not known that the majority of the finest edge 
tools, which they order from this town, are used by the Germans 
themselves in the production of the inferior articles with which 
they flood, singularly enough, even the markets of England, as well 
as of America, the Colonies, and many important foreign ports. 
There is also a fine trade doing in carvers’ tools, the Americans, 
Germans, and Austrians being the principal customers. The 
Australian season for sheep shearing is now on. A novelty 
recently brought out by Messrs. Ward and Payne, to which the 
have given the name of Conqueror, isin exceptionally good demand. 

Tn the iron trade the moulders are agitating for a uniform rate 
of payment for overtime. Some firms, it seems, pay at the rate of 


revival extends to soft as well as hard goods. : ne 

I spent the early hours of Saturday morning at Penistone, picking 
up details of the wreck of the Live’ l and London excursion. 
The terrific force of the engine when the axle broke and it left the 
rails was significantly shown, not only by the destruction of the 
rolling phe. age by the condition of the permanent way. Steel 
rails, made by Cammell and Co. at the works immediately opposite 
the spot the train ‘‘spread-eagled,” were twisted like wire. The 
rails were in 25 yard lengths, and 75lb. to the yard; yet these 
massive steel products were bent in all sha One rail was 
curved like a letter S, and another resembled a huge horseshoe. 
They stood the test bravely, not a splinter of the steel peeling off 
or starting under the tremendous strain. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE iron market held at Middlesbrough on Tuesday last was 
well attended, and the tone was very animated. Buyers were 
more anxious than ever to place their orders, and a large business 
might have been done had sellers evinced their usual willingness to 
do business. The prices asked were, however, in most cases 
simply prohibitive. It is somewhat difficult to arrive at the actual 
present value of pig iron. On Monday No. 3 g.m.b. was sold for 

rompt delivery at 38s. 64. per ton. Tuesday 39s, was the 
Cou quoted by merchants, but makers would not take a penny 
less than 40s., and that has been paid for favourite brands. Forge 
iron is very scarce, and the price has advanced to 38s. The pros- 
pects of producers are already exceedingly good, but it is fully 
expected that they will further improve when the reduction of 
stocks effected during last month has been ascertained and made 
known. 

Warrants are steadily a in value. The price on Tuesday 
last was 39s. 3d. per ton, or 1s. 3d. more thana week previously. 

The stock of pig iron in Messrs. Connal and Co,’s Middlesbrough 
store is again decreasing. The quantity held on the 2nd inst. was 
247,709 tons, or 2818 tons less than on the 26th ult. The decrease 
during last month was 1410 tons. At Glasgow they hold 1,031,957 
tons. The decrease there was last week 225 tons, and last month 
2129 tons. 

The shipments during March were much better than during 
February. The totals reached were as follows, viz.:—Pig iron, 
87,314 tons; manufactured iron, 23,865 tons; and steel, 25,902 
tons. The aggregate quantity was 137,081 tons, as against 89,707 
tons for February. The chief items as regards pig Iron were :— 
Scotland, 37,283 tons; Wales, 11,425 tons; Holland, 12,515 tons; 
Germany, 8607 tons ; France, 5878 tons; and Belgium, 2580 tons. 
As regards manufactured iron and steel, India 22,832 tons. and the 
Argentine Republic 3712 tons, 

There is no falling off in the demand for finished iron and steel. 
The prices quoted on Tuesday were as follows :—Ship plates, £6 5s. 
per ton; common bars, £5 15s.—2s. 6d. advance—and angles, 
£5 15s.—2s. 6d. advance—all f.o.t. at makers’ works, less | = 
cent, discount. Steel plates have advanced from £7 5s. to £7 10s. 
per ton, at which figure some sales have been effected. 

A meeting of the operative members of the Board of Arbitration 
for the North of England manufactured iron trade, and of delegates 
elected by the various works in the district governed by the deci- 
sion of the Board, was held at Darlington on the 30th ult. to con- 
sider the recommendation of the joint sliding scale committee 
appointed at the annual meeting of the Bo: held on the 20th 
January. It was reported that the committee in question had held 
two meetings, and had decided to r d the adoption of a 
scale on the basis of 2s. above shillings for pounds, short weight. 
Such scale was intended to come into force on the Ist July, 1889, 
and to continue to the last Saturday in July, 1891. It is to operate 
so that the ascertainment for each two months will regulate wages 
for the two months commencing after a month’s interval from the 
conclusion of the period on which the ascertainmentis made. After 
considerable discussion the following resolutions were adopted :— 
(1) That this meeting approves of the recommendations of the sliding 
scale committee, and each delegate pledges himself to place the same 
before his constituents, and urge upon them their adoption ; (2) 
that this meeting recommends the operative representatives of the 
Board of Conciliation and Arbitration to request the employers to 
take joint action with them in applying to all employers and work- 
men not connected with the Beard to become members of the 
same. The practical effect of the first of these resolutions will be 
to settle the variations in wages for the next 2} years, a matter 
of the utmost importance to employers and workmen, and all 
others interested in the manufactured iron trade. The effect of 
the second resolution will be, it is hoped, to induce those firms who 
are now standing aloof from the operations of the Board to join 
it, and so strengthen its authority and power. d . 

While the ironworkers are thus settling matters with their 
employers in a sensible and business-like way, the same can by no 








means be said of the steelmakers. This, at all events, oe to 
some of those who are employed at the Darlington Steel Worl s, 
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About six months since, after a series of disputes and strikes, a 
sliding scale was drawn up by Mr. Dale, acting as arbitrator, and 
accepted by both employers and employed at these works. The 
operation of the scale seems to have disappointed the men. They 
cannot understand the absence, so far, of any advance, notwith- 
standing that quoted prices have risen so much. The manager's 
explanation is, that the execution of old low-priced contracts was 
so much delayed by the previous strikes that the company has not 

et been able to profit materially by the advanced prices. This, 

owever, does not satisfy the men, who have no notion of suffering 
in good times for the follies committed in previous bad times. 
Those known as the hot-bank men, about twenty in number, 
refused to go to work on Monday last. Notwithstanding every 
effort made to bring them back to reasonable conduct and loyalty 
to the arrangement they had themselves agreed to, they have so 
=> refused to work, and their places have had to be supplied by 
others. 

It is reported that the Tees Side Iron and Engine Works Com- 
pany has decided to blow in forthwith two of their blast furnaces, 
which have lately been re-lined and fitted with regenerativestoves. 
It is expected that their production, as soon as they are fully at 
work, will be about 1000 tons per week of Cleveland iron. 

There seems to be a slight lull in the coal trade of the North, 
and a tendency to rather lower prices, notwithstanding that the 
conference of miners held in Birmingham last week, decided to 
claim a further advance in their w of 10 per cent. The ten- 
dency to slackness is believed to to some extent due to the 
strike at the blast furnaces in West Cumberland, which is still in pro- 
gress, and which has thrown a considerable quantity of coal back on 
the market. Again, the London gas companies, which are very 
large consumers of coal, are reducing their stocks to a minimum in 
anticipation of the abolition of the London coal dues. Of course, 
these circumstances are exceptional, and after a time will cease to 
operate. But in the meantime they are having a certain effect, 
and are opportune in so far as they tend to strengthen the em- 
ployers in their resistance to the fresh demands of the colliers. 

The enormous majority by which Lord George Hamilton’s reso- 
lution, authorising the expenditure of £21,500,000 on the building 
of new warships was carried in the House of Commons, shows that 
it was approved by a majority of all parties and sections of the 
House. The Government programme may be therefore considered as 
accepted by the nation, and the work will be commenced forthwith. 
This will tend to enhance the value of iron and steel and skilled 
labour of all kinds. The shipbnilding to represented by this 
sum is about equivalent to what all the — of the country can 
turn out ina year. As the expenditure will be spread over four 
years, it may reasonably be expected that the demand for ship- 
building will, during that period, be increased by 25 per cent. This 
is quite enough to raise prices to an extent of which we have 
hitherto had scarcely any fm nag on and something approaching 
to — has been colloquially designated a boom may now be 
expected. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THE Glasgow pig iron market has continued very strong this 
week, with a further advance in prices. The amount of the busi 
ness done has not been very large, but as sellers are very cautious, 
a moderate demand has only been met at gradually-increasing 

rices. Scotch warrants are over 45s., at a figure which few were 
inclined to believe they would attain at this season of the year. 

The past week’s shipments were 6695 tons, as compared with 
6024 in the corresponding week of last year ; and of the total, 2685 
tons were sent coastwise, 1222 to the United States, 1170 to Aus- 
tralia, 200 to Germany, 170 to India, 110 to Holland, 100 to South 
America, and 100 to China. The shipments are now expected to 
increase inamount. There is no change in the number of furnaces 
in blast. A small quantity of pig iron continues to be taken out of 
the warrant stores. 

The prices of the special brands of makers’ pigs have again been 
advanced. Gartsherrie, f.o.b. at Glasgow, oe ton, No, is now 
at 53s.; No. 3, 5ls.; Coltness, No. 1, 56s.; no No. 3 on offer; 
Langloan, 55s. and 52s. 6d.; Summerlee, 55s. and 52s. 6d.; 
Calder, 53s. and 49s. 6d.; Carnbroe, 48s, and 46s.; Clyde, 49s. 
and 47s.; Monkland, 46s. 3d. and 45s.; Govan, at Broomielaw, 
46s. and 45s.; Shotts, at Leith, 53s, 6d. and 50s. 6d.; Carron, 
at Grangemouth, 53s. 6d. and 48s. 6d.; Glengarnock, at Ardros- 
san, 52s, and 46s. ; Eglinton, 45s, 6d. and 44s. 6d.; Dalmel- 
lington, 46s, 6d. and 45s, 6d. 

The demand for hematite pigs is very brisk, and prices of this 
kind of iron advance to a greater extent than Scotch ordinary. 

The Scotch malleable iron trade is in a very satisfactory condition. 
In the last week or two makers of plates and sheets have been book- 
ing good orders, in some cases the fresh work received being greater 
than formerly in a similar period. Several firms are quoting prices 
that are regarded at present as prohibitive from the point of view 
of purchasers, as they are 20s. above the current quotations. The 
explanation of this is that the firms in question are so full of work 
that they do not care whether they add to it or not. An attempt 
was made early in the week to raise the price of malleable iron 
generally by 5s. a ton, but one or two houses looked upon the pro- 
posal as premature, and they thought they should wait the result 
of the approaching quarterly meetings in England. In the mean- 
time, some firms are quoting the 5s. advance. 

There is no slackening of the course of business in the steel trade. 
Indeed, various important additional orders for shipbuilding steel 
have been placed, and the prices are very firm. In not a few 
instances shipbuilders are being kept back with their work through 
the impossibility of receiving delivery of steel. 

There is a marked improvement in the coal trade, the demand 
for shipping coal having expanded in a very gratifying manner, 
while the inquiry for steam coals for vessels’ bunkers has also 
increased, and the consumption of furnace coal! at home is ter 
than ever. Prices of some qualities of coals are somewhat higher, 
while those that are not raised are firm at about the top quotations. 
* During March seventeen vessels, of an aggregate of 22,338 tons, 
were launched from the Clyde shi 8, compared with twenty 
vessels, of 26,540 tons, in March, 1888. The new vessels launched 
in the first; quarter of the year number thirty-seven, with an 
aggregate of 54,758 tons, against forty vessels of 45,733 tons in the 
corresponding period of last year. Of the vessels launched in the 
past month thirteen were steamers of 15,400 tons, and four sailing 
vessels with a tonnage of 6938. There are 124 vessels in course of 
construction, being two more than at the end of February. 

There is comparatively little business in copper, on account of 
the metal not being available except at prices which consumers are 
not prepared to pay until they are assured as to the course to be 
adopted with regard to the syndicate’s stocks, Early in the week 
ingot copper advanced from £47 to £49 perton. Consumers admit 
that they have short supplies, and that in a more settled condition 
of the market their orders would be increased. 

The present prices of Carron pig iron are as follows:—No. 1, 
selected, 54s. per ton; No, 3, 49s. per ton, f.o.b, Grangemouth, or 
f.o.b. Carron Works. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE buoyancy in the coal trade continues, and once again the 
— reached at Cardiff last week the satisfactory total of 
200,000 tons, One or two little difficulties still remain in the way 
n some quarters, and the principal of these is the demand for 
weekly payment of wages. A strong objection to this is that an 
increased staff would be -required to “measure up.” Probably a 
compromise ought to be effected in this way: weekly payment on 
account, and monthly settlements. In the old iron-mining days it 
‘was customary to pay on aécount, leaving the residue for a certain 
time that the weather might scale off the shale from the “ mine,” 





and when the settlement came it was nothing unusual for a miner 
to get his £20 and even £30. In this way the plan acted like a 
savings bank, and similarly the provident of the colliers might 
approve of it as acting in the same way. 

here are some objectionable features in connection with the 
advances at some of the steam collieries, which are nothing less 
than incitements to further grumbling and outbreak. I refer to 
the payment by certain collieries of 10 per cent., as against the 
74 per cent. of the Association. Coalowners will find it more politic 
to work in unison, and not tv anticipate the advance, which in all 
likelihood will soon come generally. Coal is showing a tendency to 
rise, and in local quarters it is 2s. higher per ton this week than 
last. The general rate, however, of steam and house coal is, 
though firm, not in excess of last week. Best steam is at 14s.; 
seconds, 13s. 3d.; Monmouthshire, 12s. 3d. 

House coal is in very good demand. Best Rhondda sells from 
12s. 9d. to 13s.; small is quickly bought up at 8s. 9d.; small steam 
is very firm at last prices, 

An upward tendency seems to be prominent all around. Coke 
is very active at 16s. and 18s., and still more could be sold. Patent 
fuel is brisk at lls. 6d. Pitwood at 16s. 3d., but as the market is 
getting stocked this may decline 3d. 

Iron ore sells largely ; Newport and Cardiff, 13s, 6d. Many of 
the leading steel works are busy increasing stocks. 

The animation in the iron and steel trades continues unabated, 
and, in addition to large supplies from local works, Barrow, Work- 
ington, and Middlesbrough are figuring as important contributaries. 

ere is an effort being made to start a steel works’ movement 
for Cardiff, but one would like to see a start made by Pentyrch. 

The prosperity in the steel trade may lead to various revivals, 
and capital, instead of being employed in illusory syndicates, might 
readily find good practical employment in this direction. 

Last week there was a serious breakage at Treforest Works, en- 
tailing considerable loss. The breakage at Dowlais, at the Bessemer 
mill, is now repaired. Cyfarthfa, on a recent visit, presented a 
gratifying spectacle, every department was in full work; and rails, 
steel bar, pig, keeping the works, railway, and canal in a state of 
action comparable with the best days of the Crawshays. Latest 
quotations are :—Welsh bars, £5 to £5 2s. 6d.; sheet iron, £7 15s. 
to £8; steel rails, £4 10s. to £4 12s. 6d. for heavy; light, 
£4 17s. 6d. to £5 15s. Bessemer blooms, £4 12s. 6d.; bars, 
£5 2s. 6d.; Siemens, £5 7s. 6d. 

These may be regarded as average prices, but not for any per- 
manence, as the market is distinctly up. In a question of pig a 
few days ago there was a distinct advance. Large stocks are accu- 
mulating at Cyfarthfa, which bid fair to last but a little time. 
Hematites are up ls. 3d. this week. The tin-plate syndicate 
movement is at an end. 

This week a very large meeting, called by Messrs. Fowler and 
Co., Westminster, was held in Swansea, when the question of con- 
solidating the tin-plate manufacturers was keenly discussed, and 
rejected by a majority of seven. This was a small majority, but it 
was noticed that many adverse to the syndicate did not vote, and 
evidently regarded the measure as one impossible to be carried. 

Some incisive questions were put at the meeting, one whether or 
not the inspiration to start a syndicate came from America ; 
another, ‘‘ what would prevent fresh capital coming into the field 
and starting new works?” The Lianelly manufacturers decided 
against the consolidation last week. 

At the Exchange, Swansea, the tin-plate business 
and not only were prices fully maintained, buta 
was shown to book forward except at an appreciable advance. 
Steel bars being up 5s. has necessitated this. Market quotations 
were—cokes, 13s. 3d. to 13s. 6d.; Bessemers, 13s. 9d. to 14s.; 
Siemens, 14s. to lds. 3d. Tin is at £94 10s, 

Quotations on Change for coke were 17s. 6d. to 18s. 6d. furnace, 
14s. to 14s. 6d. foundry, ore 13s. 9d. to 14s. 

Theseventh annual report of the Newport Shipowners’ Associa- 
tion shows a certain degree of retrograde. 

Thus coal has fallen off 229,663 tons, iron exports 110,477 tons, 
iron ore 55,182 tons. Thisis traceable, according to the report, 
to various causes, principally the Ebbw Vale strike; next the 
dispute between Sir Geo. Elliott and thé Powells Duffryn; next the 
por rate on Monmouthshire coal to Cardiff, and lastly, an 
objectionable rate of ld. per ton for night shipping at the 
Alexandria Dock. 

In patent fuel and in pitwood the report shows an improvement. 





was very brisk, 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE iron trade progresses steadily, and if the weather would 
but become a little more spring-like, both the aspect of the market 
and those connected with it would exhibit a more cheerful tone 
perbaps. Nevertheless, anticipatory of the coming busy season, 
the orders that have already been given out have helped to main- 
tain prices firmly. The collapse of the copper syndicate appears, 
unlike an ill-wind, to be going to do good to somebody, for it is 
causing the public to inquire what these syndicates are, and what 
they mean; and the members of such syndicates, in this country 
at least, and perhaps in others as well, are beginning to think it 
just possible that Government may interfere with their arrange- 
ments, which, at any rate, will have the effect of keeping them 
within reasonable bounds, and prevent them rushing up prices to 
an unwarrantable figure. There is, however, one principal branch 
of the iron trade of which complaints are beginning to be heard— 
namely, the export trade in ~ 19 According to the free traders, it 
was likely to be so, and by reference to statistics, it would appear 
they are for this time pretty correct in their conclusions, for 
taking the years 1860 to 1878, during all which time the import 
duties on iron and iron goods were being reduced or taken off, 
the export in rails increased from 1270t.. in 1860, to 297,000 in 
1878. Now, the protectionists here have an axiom that the higher 
the protective duty is the more of their surplus output they will 
be able to export, because, having received such high prices for 
inland sales, they can afford to export at an extremely iene rate, 
but the statistics tell a different and a remarkable tale, for from 
1878, after which date protective duties were here introduced, the 
export fell with fluctuations from the figure given in 1878 to 
114,846 t. in 1888, and this year it will in all probability be less in 
volume, many works having changed this manufacture for girders 
and other heavy sections of iron and steel. 

The Austrian-Hungarian market, thanks to the more temperate 
weather, shows a very firm tendency ; girders and construction iron 
are in full request, and prices have got up to their old level. Also 
the trade in merchant iron is very brisk, principally caused by the 
demand made by the constructive works on the town dealers ; also 
the opening of water carriage is having its influence. 

A portion of the old Sig] locomotive factory in Vienna has been 
taken up for the manufacture of certain portions of the large order 
for repeating rifles for Germany. 

The Belgian iron market has further improved, inasmuch as the 
demand for finished iron and steel has increased, and prices have 
remained firm, which is particularly the case with iron plates and 
iron girders. 

The French iron market seems to have taken a turn for the 
better in so far as there is a little more life in most of its branches 
and in the several districts, while-employment is gradually 
becoming more general. The prices are still depressed, particu- 
larly in Paris, yet a firmer tone seems arising. The Rhenish- 
Westphalian iron market was very active during the week ; the 
demand for all articles has rather increased than the reverse, and 
in some cases was so brisk that it could only be satisfied with diffi- 
culty. Iron ores are firm as ever, especially as the output has 
slightly declined through many miners Sohne at present engaged in 
their own small agricultural pursuits. Under cee circumstances 
the prices of the Siegerland and Nassau ores as well as the 
Lorraine minettes are firm and paying, but unchanged. All 
kinds of crude iron are in very full demand ; prices are firm and 





rising. The spiegeleisen b has suffered little change, The 
demand from abroad is less than it was; but as the inland works 
absorb the whole of the present ge pao this has had no in- 
fluence on prices, which still are M. 63 for the 10 to 12 p.c. grade 
up to M. 74 for that containing 20 p.c. Mn, The demand for forge 
iron seems to increase from day to day, as the forges are consuming 
great quantities at the present time, and prices, which in many 
cases exceed the list quotation of the combination, are willingly 

id. There is again a talk of a rise in coke, so that it is far more 
ikely that forge iron will soon get dearer than the contrary, as 
many people had hoped. As for the other sorts, the English competi- 
tion takes care that they do not get beyond a certain level, which has 
equalised the price in the two countries, and leaves no profit for 
the furnaces on this side the water. Basic, for instance, stands at 
M. 47 p.t. here; Bessemer pig has latterly been more sought after, 
not but that the business does not leave a good deal to be desired, 
and if the price has gone up, it is more out of sympathy with the 
other raw iron sorts than on its own account or of any very active 
demand. In foundry pig there is no change to note, prices remain- 
ing M. 55 to 65 p.t. for the three numbers. Luxemburg forge is 
noted M. 36 to 37 p.t. The crude iron production, including 
Luxemburg, for the month of February, 1889, was 334,912t., 





of which 155,060 t. was forge and _ spiegeleisen, 33,69] 
Bessemer pig, 105,630 t. basic, 40,531 t. foundry pig. The 
output in February, 1888, amounted to 338,841 t. From 


Me 

January Ist to February 28th, 1889, the outturn was 702,023 t., 
against 685,803 t. for the same period last year. The malleable iron 
branch has shown great activity during the week, and as the season 
advances it is certain that the works will even be more fully 
employed than they are at the present moment, although very con- 
siderable orders in sectional iron and girders are already under 
execution as fast as the works can turn them out, and what is more 
satisfactory is, that deliveries for abroad are at last taking place 
almost in the same proportion as for home consumption; nevertheless, 
the foreign demand is not so considerable as it might be, 
but better prices are being realised. Until the end of the half-year 
most of the works have a sufficiency of orders booked, prices 
are firm, with a tendency to rise, and should coke again be raised 
there would be no help for it but a further slight advance in 
wrought iron must take place. Tbe season is now on when hoops 
are in active request ; besides this, there is the circumstance that 
the warehouses are all bare, so that the business therefore is ex- 
tremely brisk. The prices are very firm, also rising. The great 
activity in the plate mills continues unchanged, and the prices are 
very firm, but do not pay very well just now on account of the 
dearness of the raw materials ; also the boiler plate trade is ex- 
tremely active. No wonder that the plate mills have been 
well occupied at remunerative prices all through the year 
1888, for it was the best year the German shipbuilding 
yards have ever experienced, namely, thirty-six large vessels were 
constructed ; at Hamburg, 7; at Stettin, 5; Flensburg, 7 ; Ros- 
tock, 4; Liibeck, 3; Kiel, 7; Geestemiinde, 1; Bremerhaven, 1 ; 
Pappenburg, 1. In spite of Germany claiming now to be the 
second largest shipbuilding country in Europe, the above figures 
only show how infinitesimal the quantity constructed is compared 
with that of other nations, especially if compared with the activit 

in the shipyards of England. For instance, of the 928 vessels built 
in all the shipyards of Europe, in 1888, with nearly a million tons 
registered, 8 per cent, of the number and 92°5 per cent. of the 
tonnage fell to England’s share ; whilst Germany participated in 
the European shipbuilding in 1888 with 7°3 per cent. and 4°4 per 
cent. respectively. 

In sheets there is nothing new to notice. ‘The same may be said 

as regards the wire market ; the trade is small in all kinds, and the 
prices may be said to be bad. The constructive works are in the 
same position as last week, the refrain being still too low prices in 
comparison to what keen competition leaves as the price of the 
finished goods. 
The following are the present list pie p.t., free at works :— 
Good quality merchant bars, M. 130°50 to 133; angles, 138; gir- 
ders, 133 to 127; hoops, 132°50 to 137°50; better qualities, up to 
140; basic and Bessemer steel bars, M. 145; boiler plates, M. 180; 
tank ditto, 155; Siegen thin sheets, 160; heavy plates of steel, up 
to 170; iron wire onl common quality, 114 to 120; in steel, 110 to 
115 ; drawn iron or steel wire, 125 to 130; wire uails, 135; rivets, 
165 to 170; steel rails, 120 to 128; mine rails, 110 to 115; steel 
tires, 220 to 235; axles, 225 to 230; complete sets of wheels and 
axles, M. 315. 

At the Hague, on the 13th ult., an order for 121,000 steel 
sleepers for the West Coast of Sumatra, weighing about 4750 t., 
was awarded to the Gute Hoffnungshutte in Oberhausen at 2°55 
guiden, f.o.b., Rotterdam or Amsterdam. Five other works, 
Belgian and German, tendered, the highest price reaching 3°50 
qlems a-piece. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Schlesinger, Davis and Co,, Wallsend, have launched an 
iron screw steamer, the Ringmoor, for the Ipswich Steam Shipping 
Company, Ipswich; her principal dimensions are as follows :-— 
Length between perpendiculars, 142ft.; breadth moulded, 21ft.; 
depth, moulded, 10ft. 8in. The vessel has been built to the highest 
class at Lloyd’s, and specia 7 arranged for the conveyance of 

hinery. A dation for the captain, officers, and a few 
passengers has been provided under the raised quarter-deck aft, 
the forecastle being fitted up in a neat and substantial manner for 
the crew. The vessel will be rigged as a fore-and-aft schooner, 
and will be fitted with triple expansion engines and steel boiler of 
sufficient power to drive her at a d of 10 knots when loaded, 
by Messrs. Ernest Scott and Co., Close Works, Newcastle. 

Messrs. Simons and Co., Renfrew, launched complete on the 
19th ult. a patent stern-well hopper dredger. It is named the St. 
Andrews. The icular feature of this dredger is the bucket 
ladder working through an opening in the stern instead of the bow 
as is usual, e advantages thus gained are improved s; and 
steering qualities, besides allowing of the construction of the 
forward part of dredger of greater strength to withstand heavy 
seas. Patent steering gear is fitted on the bridge forward, where 
an uninterrupted view ahead is obtained. The hoppers have a 
capacity to contain 500 tons of material, and the buckets will raise 
that quantity in little over an hour. The ladder will mg toa 
depth of 43ft. under water level. The engines, made by the 
builders, are two pairs of compound surface condensing, and along 
with two steel boilers, are placed forward. The vessel is propelled 
by twin-screws. The dredging and wesery ae og took place last 
week on the Clyde, with results considerably in excess of the 
specification. It thereafter proceeded to the river Medway, where 
it is to be employed. 

On Friday, the 29th ult., the Blyth Shipbuilding Company, 
Limited, of Blyth, launched a fine cargo steamer for Messrs. Dent 
and Co., Newcastle and Blyth. The leading dimensions of the 
vessel, which is built to Lloyd’s highest class, are as follows:— 
Length, 260ft.; breadth, 36ft. 6in.; depth, 19ft. 4in. The vessel, 
named the Crown, has been constructed of steel, with cellular 
bottom for water ballast, web frames, &c., and her deck arrange- 
ments consist of a long raised quarter deck, with short poop aft, 
where accommodation wm pwovnees for captains, officers, &c., a long 
bridge extending from after end of engine-room to the fore side of 
foremast, and the crew are comfortably berthed in the fore part, 
and the engineer in the after part of this bridge. There is also the 
usual forecastle, The vessel has been built to comply with the 
Board of Trade requirements for carrying grain in bulk. There 
are four large cargo hatches, each having a powerful steam winch 
for working the cargo. A patent windlass for working the stock- 
less anchors and steam steering gear is placed amidships, and a 
powerful screw gear aft. The engines are triple expansion, and 
will be supplied by the North-Eastern Engineering Company, Walls- 
end, with cylinders 20in., 33in., and 63in., by 36in. stroke, and 
160 Ib, pressure, 
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NEW COMPANIES. 


TE following companies have just been regis- 
tered :— 

bion Waterproofing Works, J. Mandleberg 
a and Company, Limited. 

is com was constituted by articles of 

nie op 9th ult., and was registered as 
a limited co meer on the 23rd ult., with a capital 
of £190,000, divided i 7000 £7 per cent. cumu- 
lative grolonencn and 12,000 ordinary shares of 
£10 each. wopeees ro acquire the business of 
Messrs. J. a eberg and Co., of the Albion 
Rubber Works, Pendleton, Manchester. 10,004 
shares are taken up, and are allotted as follows: i— 





*G. C. Mandleberg, P dleton, facturer of 
waterproof art! 9 

*H. L. aetasend. “Pension, manufacturer of 
waterproof artic 

*s. L. ye "Foudieten, ‘manufacturer of 
waterproof articles . 8834 


T. Ashton, Princess- street, | Manchester, cashier... 1 
G. Milner, 59, Mosley- -street, — cotton 


manufacturer 
*W. Laverton, 107, Portland- street, "Manchester, 


merchant. 
E. G. Gray, Seedley, Manchester, secretary .. tis 1 

The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk and Mr. J. R. 
Hampson ; qualification, £250 in shares or stock ; 
remuneration, £ per annum each, with an 
additional £100 for the chairman, 





Alston’s Automatic Trading Company, Limited. 


This company was istered on the 25th ult., 
with a capital of £2100, in £1 shares, to adopt 
an agreement of 19th ult. between George Roland 
Alston and Wm. Turner (unregistered), relating 
to certain inventions, particulars of which are 
not given in the memorandum of association, 
The subscribers are :— 


J. c- Josolyne, 68, Carlisle Mansions, Victoria- 


rect 
H. as Bristow, Woodlands, Westcombe Park, 
oan ‘ - 
C. Judson, Hurstpierpoint... 
Ww. Turner, Upper Tooting law student 
E. o. Alston, 60, Longridge-road, Earl's Court, 
a 
G. R. Alsto: on, 63, Queen’ Victoria- street, “engineer 
A. p = 10, Oldfield-road, Stoke enpeeina 
er eo ee oo: 00 08 


Registered without special articles, 


et 





Planet Electrical Engineering Company, Limited. 


This compa red on the 26th ult, 
with a capital of £20, £90,008 in, £5 shares, to carry on 
the business of an electric light company in all 
branches, The subscribers are :— 


mam, 
R. Cecil Batley, Crewkern, solicitor .. 1 
J. FO acai 2, Great hanes -street, ‘.w., 

cler! 1 

H. E. Moojen, 18, Broadway, Streatham. solicitor 1 

Hy T. T, Webster, 7, Great St. Helens, solicitor .. 1 

Mansions, 1 

z. J Sch 2 oe, 2 2, Victoria Mansious, secre neue 1 
AL Shephard, 2, Victoria Mansions, electrical 

engineer .. .. oe ee © jones 1 


Registered without pect artistes, 





Abingdon —_— Company, Limited. 

This company w istered on the 28th ult., 
with a capital of £45, , in £9 shares, to manu- 
facture arms and breech actions, and materials 
for arms of all kinds, and also ammunition, ful- 
minates, and explosives, The subscribers are :— 


*W. %. Scott, Ed, wre Birmingham. . 1 
“Hi, ~ oe Solihull, a chartered 

. ee 1 

J. Wilson, Acocks Green, Worces 1 

‘ Smith, Han gg atimasifaciure 1 

Woodward, Knowle, Warwi oe 1 

c, Con S Birm ham, gun Saacliitiee.” 1 
Edgbaston, ‘Birmingham, 

pa MB hey acompany .. 1 


The number of directors is not to ‘be less than 
three, nor more than five ; the first two subscribers 
and T. H. Mabbutt are the first, the latter being 
. pointed managing director; qualification, fifty 

res; remuneration, £150, plus an additional 
£30 for each 1 per cont. divi dividend declared. 


Halifax Mutual Electric L Light and Power Com- 
pany, Limited 


This omenny was red on the 27th ult., 
with a capital of £20,000, in £5 shares, to pro- 
py and supply electricity for lighting and dant 


subscribers are :— 


Shares, 

mS Halifax, cotton spinner oe 1 
Se ed. se 1 

“Ault Cleckheaton, cardmaker .. oe 1 

i ‘Brown, Hi ~— EY eb we da | 60 1 
A. Fletcher, jax, draper oa ’e . 1 
G. A. Blackburn, Halifax, grocer 1. |. 1 
R. Needham, Halifax, draper .. .. .. 1 


The ber of direct a a not to be lees than 
three, nor more than seven; the first three sub- 
seribers are the first. The company in general 
meeting will determine no FEUREROENTION, 


Von Dahmen Safety “Dynamite and Explosives 





Company, Li 
This company was red on the 28th ult., 
with a capital of £100, in £1 shares, to acquire 


the invention of Baron Von Dahmen, of Vienna, 
for certain improvements in the manufacture of 
‘safety dynamite,” and other nitro-glycerine 
compounds, and the French patent ot English 
provisional specification for the same, The sub- 
scribers are :— 


id 8. Stewart, 61, Lancaster-gate 

W. Thom: mas, Aberdare. . oa. xe <a on 

The number of directors is not to be less than 
three, nor more than nine, the first being the sub- 
scribers; qualification, 200 ordinary shares; re- 
muneration, £150 per annum each, with an addi- 
tional £150 for the chairman, and for third and 


*Lord H. Brudenell Bruce, M.P., 36, Eaton-place 1 
—— Cory, ee near Swansea, colliery 
1 
*Colonel N. J. Filgate “R.E., 106, Jermyn-strect 1 
“ee | . ences, P., 3 » Rnaresborongh-plac, 
1 
*Admiral W. H. Stewart, Gc. ‘B.; “oa, “Chester. 
ce, Eaton- wes oo 
*E. G. Sheward, 6, E., 110, Cannon-street * 1 
1 
1 


THE PATENT JOURNAL. 
Contain Hep Os vee the Commissioners of 


Application for Letters Patent. 
*.* When patents have been ‘‘ communicated” the 
“name and address of the communicating party are 
printed in italics. 

25th March, 1889. 


5086, ConvERTIBLE CuatR, H, T. Baker, London. 

5087. Musica Hanp-press for Crackina Nuts, W. 
Littlejohn, Hull. 

5088. Process to Manuractrure Sopa, J, Plummer, 


Edinburgh. 
5089. Rotvers for Rotuine Iron, &c., J. Smith, 
Barnsley. 
5090, Hy Coup Stores, A. W. Shaw and A. G. Christiansen, 
Ave! 
5091. Can for Conveyance of Miix, 8. M, Wilmot, 
Bristol. 


5092, Construction of Streets, &c., F. F. Abbey, 
Huddersfield. 

5098. Evecrric Batrerizs, W. J. 8. Barber-Starkey, 
Manchester. 

5094, CoIn-openaTING, B. Green, London. 

5095. PLates, ~ of Sxconpary Barreriezs, T, J. 
m, jun., Du 

5006. FiyiNa Enowe, J J. K. Smithies, Essex. 

5097. Weicuine Packages of Mercuanpisz, J. Hark- 
ness, Liverpool. 

5098. CLeanina Waterways, J. Leaand E. H. Wynne, 
Liverpool. 

5099. roeee for Catcuinc Vermin, e., L 


Lon 
5100. Valve Gear, W. R. Cummins, Glasgow. 
5101. Preventing Trovser Kwees Bu.uine, G. R. 
Stokes, Staffordshire. 
5102. CompineD Neepixe and Piyers, R. Pangbourne, 


Riley, 


York. 
5108. Drivisc Fiy-wnee.s, J. P. and H. G. Binns, 
‘ax, 
5104, eg a with Trains in Morion, A. E. 
Lewis, London. 
a Sewixa Macuines, J. Leigh and W. Ormston, 
ms 
5106. Paste for Potisninc Merar, K, C. Howarth, 
Liverpool. 
ay 2 ELecrro Aurirgerovus Ores, E. M. H. Andreoli, 


don. 
5108, - zeae Main, J. Somerville and A. Allan, 
mdon, 
5109, Cop-winpinc Frames, J. E. Dow.—(?. 8. Swan 
and J, Baxter, India. 
5110. Beamina Yarns, J. E. Dow.—(P. & Swan and 
ia. 
51ll. ANNOUNCING Discuarce of Fire Sprinkvers, D. 
Levison, C. M. Dorman, and R, A. Smith Man- 
chester. 
5112. Banos, C, W. Formby, Maldon. 
5113. Coupiines for Raitway VEHICLES, F, W. Latter- 
mann and A, Eckhardt, London. 
5114. DispLayina Puorocrarus, &c., I. Greenbury, 
5115. Ho.pinc Prates for Suearinc, W. Davies, 
tockton-on-Tees. 
5116, Barrery AccumuLator, T. Pease, Liverpool. 
5117. Lockine Motor Parts of Macuines, R. Moore, 

. H. Murton, and W. 8. Varley, Keighley. 

5118. Foipino Cuair, G. , London. 
5119. Matcs-Box, 8. Johnson, Essex. 
5120. Woop Screws, A. Reid, London. 
5121. Staves for BaRRELs, &., J. Anthon, London. 
5122. CoLiar Stuns, &c., L. x. de Hoven and C. Page, 


London. 

5123. Seams, E. H. R. Evans, London. 

6124. Currixc Macuinsg, J. Stechelbach ‘andJ. Beerger, 
London, 

5125. Sizune of Paver, W. H. Caldwell, London. 

5126, Stixrvur, 8. Newman, London. 

5127. Razor, £. J. Davis, London. 

= a R. Rienessl and G. E. von Medvey, 

5129. Expvosives, Sir F. A. Abel 
Lond 


jon. 
5180, Currine Fires, A. Goldenberg, London. 
5181. Transrormers, A. I, Gravier, London. 
5182, Os, T. H. Gray, London. 
5188. Cement, C. J. Howe, Carlisle. 
5134. Trays, G. H. Turnb London. 
5185. TYPE-WRITERS, E. Fitch, London. 
26th March, 1889. 
5136, Type-writers, G. W. N. Yost, London. 
5187. InpIA-RUBBER TriREs, J. Moseley and B, Blund- 


stone, Manchester. 
5138. Furnaces, A. W. Turner and G. Tomkinson, 


and J. Dewar, 


5139. CARPENTER’S Puanes, A. E. Ragg, Jersey. 
5140. Conpuctors for Execrricity, 3. W. Baynes, 
Bradford. 


= SypHons, W. Devoll, Erdington, near Birming- 
~ham, 


5142. Execrricat Distrisution, 8. C. C. Currie, 
Birmingham. 
5143. APPARATUS for Reramixe Heat, J. Hibberson, 
effield. 
5144. Centra, Drarr Lamps, H. B. Barlow.—(C. S. 
Upton, United States ) 
5145. Manvuracture of Gas, J. H. R. Dinsmore, Liver- 


poo! 

5146. Gas-rireD Steam Generators, J. Jackson, 
mdon, 

5147. yg 7 gue of SprnpLes and FL yers, J. Ley- 


5148. SpRixo Tham, L. Stein, Lond 

ay Lowen for a Tuses, J. Burkhardt and W. H. 
ac on. 

Vewirian Buinps, 8. Taylor and W. M. Miller, 


on. 
=” — ACCUMULATOR or CYLINDER, A. Gibb, 


on, 
ee Execrrica, Lamp Giope Houper, E. Atkins, 
4 Tanorts for RirLe Practice, G, Backhouse, 


5154. Water Merers, F. Gutzkow, London. 
5155. Povariscors for the Usk of Brewers, J. Ander- 


ton, Birmingham. 
= Liquip Vatves for Propucer, J. W. Wailes, 


vi 
5157. Cement, J. W. H. James, Liv 1. 
5158. ATTACHING WHEEL GuaRDs to Veuicies, J. W. 
Fair, Portsmouth. 
5159. ‘DRop-pown Smati-arms, &c., T. Woodward, 


rm: m. 

6160. TeRMinaL SHackves for Wires, J. Pigg, New- 
castle-on-Tyne. 

"— he gaaaa of Meta. Caszs, T. 8. McInnes, 

sie "Sapenme Hanpuies to Picks, E. W. Hodgson, 


jun. 
5108. ‘Fivsuine Sypuon, T. Hilton, Manchester. 
5164. Oraans, G. W. Scribner, Chatham. 
5165. Gas Enaines, H. H. Lake.—(The Secor Marine 
Propeller Company, United States.) 
5166, Currmnc Hoves in Merat Piates, H. H. Lake.— 
(C, Sullivan, United States.) 
5167. Barret Wasuine Macuines, H. H. Lake.—(H. 
EB, Klamt, United States.) 
a ee VisRaTION in Bicycigs, D. Mitchell, 


5169, Tan T. Mitchelhill, Glasgow. 
— Game for AMUSEMENT, J. Garrow and J. McKen- 


e, Glasgow. 
5171. Pens, T. F. Bourne, Richmond, N.Y.—[Date 
applied for under Section 103 of the Patents Act, 
1883, Ist September, 1888, being date of application 
in the United States.) 


5173. Mountina of Paotocraras, D. K. Zumwalt, 
-_ aaa H. H. Lake.—(J. 2. Williams, United 


sn , = of VenTILaTinc Apranatus, T. F. 
Wintour, Ryde. 
5176. Buscenecay InsTatiations, &c., E, A, Sperry, 


ae See Warm Appiications to the Bopy, 


5178. Prorecrine Yonesus, &c., J. Samuels and C. H. 
Evans, Tottenham, 

5179. Umprecras, &€., E. Greenfield and T. H. Cole, 
London. 

5180. Harr Pixs, R. Lunham, London, 

5181. Gases, h, London. 

5182. FILTERING APPARATU H. l. Pincus, London. 
5183. Gas Motor mdon. 

5184. Postrace Stamp Fixing pment W. G. Bow- 
yer, London. 

5185, Makino Cement Prrxs, H. Ghurshkovitch, 
London. 

5186. Dampinc Warps in Looms for Weavina, J. W. 


on. 
ae te Reconpixa Sounp through Water, W. Walker, 





5188, Sasu Fasteners, F. W. Newman, London. 

5189. Mats, D. McLuskey, G Glasgow. 

5190. Siac, St. G. T. C. Bryan, ‘London. 

5191. Rotumsa Wacon Ax es, T. 

Fisher, London. 

5192. SypHon Borries, J. K. Welsh and G. Brownen, 

London. 

5193. Sprines for Seats of Bicycues, W. Starley and 

T. Groves, London. 

a Lee Fountains for Docs, 8. M. Robinson, 
on. 

5195. [now and Steet, J. Lones, C. Vernon, E. Holden, 

and R. Bennett, London. 

5196. Carnriace Steps, T. C. Clark and J. Webster, 

London. 

5197, GeneratTinG Steam, J. C. Mewburn.—(La Société 

des Générateurs a Vaporisation Instantanée (Systeme 

Serpollet), France.) 

5198. Orpnance, B. T. Babbitt, London. 

5199. Yaa for AgRIAL Proputsioy, F. T. Millet, 

mdaon, 

5200. Serine Ciasps for Hotpine Papers, L. Stein- 

berger, London. 

5201. Sonim for Trouser Bracegs, L, Steinberger, 

London. 

5202. Inpexes, &c., J. P. Findley and 8. H. Kunes, 

London. 

5203. ManuracturE of Hook Naits, W. Boecker, 

mdon. 

5204. DistrisuTinGc VaLves, H, H. Lake.—(7. Tripp, 

United States.) 

205. Biovks of Terra-corta, H. L. Doulton and 8. 

H. Leech, London. 

5206. Weavino CHENILLE, 8. Pitt.—(H. Skinner and E. 

Tymeson, United States. 

5207. DeveLoPMENT of 

London. 

5208. ManuracrureE of Matcugs, &c., C. R. E. Bell, 

ndon. 

5209. ELecrrical. ALTERNATE CURRENT Motors, M. H. 

Kilgour, London. 

5210. Construction of Scarroips, &c., F. Triibert, 


McBride and E, 


'HOTOGRAPHS, M. Andresen, 


London. 
5211. CompLetinc Puorocrapss, K. Ramspeck and B, 
Schiifer, London. 
5212. Apparatus for Recreation, &c., W. B. Hunt, 
London. 
5213. VeLocipepes, I. W. Boothroyd, P. L. C. Renouff, 
and M. D. Rucker, London. 
5214. Fire-escares, R. J. Sutherland, London. 
ae > ppeenene Fire EXTINGUISHERS, O. Pierce, 


5216. "Gematininnen. Screens, Buinps, and Pang.s, E. 
Smith, London. 
= Arracuixe Sree. Strips to Bopices, T. Troward, 
mn 
2 CoLLAPsIBLE Opera Grasses, C. 8. Pocock, 
md: 
5219. — AL of ExcavaTeD MATERIAL, F. Nouailhac- 


. Dalgety, Londo 
ba Maxvracront of pommel Activ, M. Cannon, 
5222. Unirinc the Enps of Hose Pirss, T. Sutcliffe, 
Liverpool. 

— apes of Mrrats from Orgs, E. B. Parnell, 
5224. Boxes for Recervine Farss, G, W. Webster and 

W. Taylor, London. 

5225. Opraininc Cu.orineg, R. Dormer, ae 
5226. Macuinery for Maxine BaRreLs, W. 


London. 
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5227. Bicycue, 8. J. Rose, Witne 
5228. Seema OmNIBUSES, Toancans, &c., J. Thewlis, 


. Vale, 


5229. nl Macurmery, W. E. Hickling, ey 
5230. OZONE-PRODUCING APPARATUS, H. A. B. H. de 
Vars, London. 

5281. Gioves, F. J. Parkes, Birmingham 


5282. CoNsTRUCTION of ices, J. 8. .* Ashforth, 


an eee 
Scissors os -” ee W. B. Hatfield and C. 
*fvin eld, Sh 
5284. con een = —, W. H. R. Kerry, Liver- 


sabe t Sarery CarriacGe Bexts for Inrants, H. M. 
Peak, Liverpoo! 

5236. PorTABLE Fire-escaPe, H. Bennett, Durham. 

5287. og tH ES — LOADING SMALL- 
ARMS, 

5238. Penciis, &c., A. Cerf, Brighton. 

5289. PLOUGHSHARES, A. i Harrold, London. 

5240. Composite Packie for HicH-PRESSURE ENGINE 
Guanps, O. Phalp, Cardiff. 

5241. Maonets, &c., P. M. Justice.—(E. M. Greene, 
United States.) 

5242. Deavine with Forornos, P. M. Justice.—(F. W. 
Taylor, United States.) 

wr BLACK-EDGED ENvELoPEs, C. Blanke, Man- 


ester. 
5244. Ancnors, 8. D. Gibson, Birmingham. 
5245. Wrxpow-sasH Fasteners, B. Pitt, Bristol. 
5246, Fixine the Teets for PaRaLiEeL-Lirtine Dra, 
fs and W. T. West, Lincoln. 
5247. Dryina CARDBOARD or Paper, F. Weyland, 
London. 
5248. Matrresses, &c., G. H. Harrap, Manchester. 
5249, TUBE-CORRUGATING Macuine, J. 8. Taylor and 
8. W. Challen, Birmingham. 
5250. GARMENT Outs, &e., G. R. McDonald, London. 
5251. GENERATING and STORING ELRcTRIc ENErGy, R. 
Kennedy, Glasgow. 
5252. CoupLines of Rattway Wacons, F, G. Gunhouse 
and eye Halifax. 
5253. Looms for EAVING, G. Halstead, Manchester 
5254, Dress Hooxs and Eygs, C. Houghton, London. 
5255. Door-FasTeners, &c., W. W. Howlett, Hanley. 
5256. REGENERATIVE CHAMBERS for Furnaces, W. J. 
Dunnachie and W. Jardine, @ Ww. 
5257. TaKING ADMEASUREMENTS of the Face, H. Davis, 
Birmingham. 
5258, BILLIARD Tastes, W. H. Hudson, Manchester. 
ye em Securine Carp Fittets, G. H. Schofield, Man- 
chester. 
= Fasteners for Winpow SasueEs, A. E. Carpenter, 
mdon. 
5261. CoLtectixnc orr the Rarn-waTeR from Um- 
BRELLAS, F. Strasser, London. 
O. and E. Kreuzer, 


5262. ARRANGING ALARUMS, 
on. 
5268. TicHTzn1nc Corps, &c., of Wrxpow Burnps, O. 


5265. LoW-PRESSURE STEAM-TRAP Apparatus, G. F, 








subsequent years £200 and £400 respectively. 


5172. “= H. H. Lake.—(H. H. Unz, United 


6266. Fastenixo Wirpow Sasues, H. C. Knowles 
London. 

5267, Srani C. Hartridge, London, 

5268, Segucsseee | Borrizes for Pazserves, J. E 

Austin, 


5269. Bohumion,, Ft Cavill, 
i Waeer-reep Sewino Macuixes, W. Jones 


5271. Cenrrirvuca, Exuavsters, D. A. Garcenot, 
5272, Opewino Rattway-cargiace Wixpows, L, J. K. 
T 


5278. WATER ‘Gacea E. Wittie Heinze, i 

5274. Woopen Cases, E. 

5275. ADJUSTABLE PULLEY mate : Peeen, London. 

5276. ng poo Carpine Excine Besps, &., R. Cun- 

, London. 

5277. “honsw Prore.iers, M. Vogelgesang and J. H. 
Bonn, London. 

5278. Vatves and Cocks, W. Jones, London. 

5279. Drepoine Apparatus, H, J. Coles, London. 

5280. om ee for Borries, Jars, &c., T. Turner, 

Lon 

a. Cuimney and VextiLatinc Cow s, P. R, Smyth 


iw. 
ag Ex.ecrric Time Inpicator, A. H. Gladwin 


on, 

es Treatinc Empuysema, P. A. Newton.—(A. Stein- 
Germany.) 

aoe’ Wate Apparatus, H. Trott, London. 

3286. SoorHine Paps for Inrants, Thompson, Walters, 

and Co. and L. Walters, London. 

5286. Crusnine or Putverisinc Ores, W. H. Coward, 


5287. Opera Grasses, &c., 8. J. Levi and E. Carré, 
Londo: 


n. 
5288. Gas Burners or Lamps, F. and R. Manoschek, 
London. 
5289. Expiosives, H. R. von Dahmen and A. Strauss- 
Collin, London. 
5290, MeraL Scapsarps for Sworps, &c., W. Lorenz, 
London. 
5291. SyNCHRONOUS ALTERNATING CURRENT MoroRs, 
C. Zipernowsky, M. Déri, and O. T. Blathy, London. 
bar ee Oczan CunRENTS, A. W. Clayden, 

ni! 

5293. Conversion of ELectric Currents, T. H. Hicks, 
London. 
5294, CLeaninG Meta.s, 8. Mellor, F. Beaumont, and 
E. Rawcliffe, London. 
5295. Paotocrapuic Cameras, L. E. and F. L. Perken 
and A, Rayment, London. 
5296. Sewine Macuines, C. W. Vosper, London. 
5297. EXPANSIBLE and CONTRACTIBLE Stup, H. W. 
Pickering, London. 
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5298. CARRIAGE and other Lamps, J. Thorne, London 

5299. CarryinG TareRs, J. Tomlinson, Liverpool. 

5300. ELectric Bett PusHes, K. Garbe and K. 

Ross, London. 

5301. Motor Enoings, W. P. Theermann, Manchester. 

5302. Directine the Passace of Casxs, W. Fitz-G. 

Barry, Kilkenny. 

bay a and Cap LeatHer Banps, T. 8. Fox, Man- 

cheste! 

= Avromaric Cottectinc Box, J. Williams, Man- 
ester. 

= Suipsuitpinc, W. R. B. Chamberlin, East- 


urne, 
5306. InpicatTinc VARIATIONS of TEMPERATURE, F. N. J. 
MacVicars, London. 
5807. Frames for Pitz Fasrics, A. Shaw, Halifax. 
5308. Smoxine Pires, &c., H. Lee, Bi ham. 
5809. CIGARETTE-MAKING AppLiances, T. H. A. Evans , 
London. 
5810. Locks, J. Kaye, Bradford. 
5811. Locks, J. Kaye, Bradford, 
= Smoke PREvENTER, T. oa, Nottingham, 

3, Jet Bracevets, W. F. and J. E. Turnbull, Bir- 
- ‘ham. 


5314. Horse Cotiars, G. M. Mountford, near Crewe. 
5315. Hanoine Cornice Poss, G. Brown, Glasgow. 
5816. Corkscrews, F. H. Harrison, oo 
5317. “S110” Frame or Casino, J. C. Stephens and 
ak , ls ag] = we 
18. Guipine Hoists, ullett, Birmingham. 
5819. WasHinc Tus, E. Taylor, Blackburn. 
5320. Taprinc Apparatus, J. Miley, Manchester. 
5821. Diccinc Lanp by Steam, &c., J. 8. Talbot, 
Donh St. Mary. 
5822. Ostarsinc Keapines from Inpicators, T. J. 
Murday, London. 
5822. Boys’ CLoruine, J. Barnes, Halifax. 
5824. Easxts for ExnisiTinc Portraits, &c., J. Price, 
ey. 
5825. Automatic Sarety VaLve, A. McMaster and J. 
G, Tinley, Holywood. 
= Heatine Liquips by Steam, T. F. Shillington 
J. A. Hanna, Belfast. 
5827. Borter Tunes, A. Rollason and A. C. Chapman, 
Newcastle-on-Tyne. 
5828. TuRBINE WaTER Motors, R. G. Morton, Glasgow. 
5829. Curninc Corns, &c., on the Foor, A. G. Speight, 
London. 
5830. Pexrect Moutupisce for Cigars, J. E. Rickards 
London. 
5831. Cuzgse, &c., Presses, E. Sudall, London. 
5332, Suive Vatves, T. Scanes, London. 
5333. STAMPING UP SHEET Metat, P. Mallet, London. 
5834. Raitway TRENAIL, J. Wood, London. 
5335. Soren for STacE ILLusions, C. H. Baines, 
on. 
. PREVENTING CORROSION of PROPELLER BLADES, 
J. ‘Verity, London. 
a Cameras, W. H. Smith and W. 
» Lo 
5838. Expanpinc Pap for Rupture, W. Dyer, Kings 


5839. RIFYING Sea-waTer, V. B. Lewes, London. 

5840. AmmoniacaL Catcic Puospuate, G. A. H. Gabet, 
London. 

5341. Porassic and Sopic ALKALiEs, G. A. H. Gabet, 
London. 

5342. Facititatinc the Raisine of Lone Lappsrs, A. 
Haghe, London. 

5843, Rartway Trucks, W. and T. Leaney, London. 

= Compounp as Susstirute for Ivory, &c., F. 


» London. 

5845, Orn LAMPS, W. ” Lighbody, London. 

5846. MakING ScREws, W. Hillman, London. 

5847, PERPETUAL CALENDERS, H. H. R. Hughes and J 

ig, London. 

5348. Megasurinc Evecrrica, Currency, W. E. 
Ayrton and J. Perry, London. 

5849. CoLOURED Sga.ine Wax, J. Freemont, London. 

5350. AUTOMATIC LIGHT-EXTINGUISHING CANDLESTICKS, 
T. Jones and E. J. Ashton, London. 

5851. Makinc Box Pizes, J. Lones, C. Vernon, E. 
Holden, and R. Bennett, London. 

5852. Sanp Movu.ps for Castine Pipss, &., J. and A. 

. Mees, London. 

5858. Soap, W. G. Smith, London. 

5354. Puriryine Water, T. L. Seaton, London. 

5855. Puriryine Water, T. L. Seaton, — 

5356. Cookep Foon, H. W. Hart, 

5857. Mgasurine ELEcTRIC ENERGY, J. ra Rathbone, 
London. 

5858. Lawn Tennis Bats, W. H. Power, London. 

5859, Roastine Grain, &c., A. Perry, Londo: 

5360. PorTaBLE CAMERA, i Germeull Beunend, 


= 5 Sewine Macuines, J. Moss and C. Branston, 

mdon. 

5862. TRANSFERRING Patrerns to JacquarRp Carpe, 
T. I. and T. 8. Birkin and R. Weiss, London. 

5368. Cement Packina, B. Rhodes, London. 

5364. Coverep Disues, J. Slater, London. 

5365. Curr PRroTecrors, % B. Miller, London. 


Kreuze di 
9006, Guanes - ol for Sttver, &c., T. Lambert, | 53866. Furnace GRaTEs, . Lineker and J. Fletcher, 
London. London. 


5867. LEATHER Purses, A. Ross, London. 





Ekelund, London. 


5368. Disinrectine Paint, H. E. Kent, London. 
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5369. Escapement in the Cuecx Action of Pianos, 

J. H. Lamb, London. 
5370. Genie SmoKeY Cuneys, J. Carter, London. 
5371. Wasninc Macuings, C. R. Nixon, London. 
5872. MeasurneMENT Guns and Rir.es, W. 

Birmi 
5873. VessELs for Hotpinc Corrosive SUBSTANCES, 

P. W. Turner, Glasgow. 

5874. ~-—gaaames PRINTING, W. W. J. Nicol, Bir- 


53875. 2. Fomtrouo, &c., C. L. Hoelen and F. Bishop, 


on. 
5376. Putters, G. Hurdle, Southampton. 
77. EvecraicaL ewe InstRomENTS, F, King and 
W. P. Mendham, Bristo! 
=. — Cuecks, H. on B. Haines, United 
tates. 
5879. Eve-ciass Poisuers, E. E. Thorpe, London. 
5380. Bive for Launpry Purposes, G. R. B. Kempton, 
London. 
5381. Biowrne Fans, E. Williams and W. H. Holland, 
irmingham. 


P. Jones, 


irming! 
5382. —_—- Fives of Steam Borcers, E. R. Joicey, 
ndon. 
5383. Bu.tiarp Tasies, T. E. Raper and J. R. Raper, 
Manchester. 
5384. Bawp Saw Macurnes, W. Heathman, Tanto. 
5385. Sewmse Macurves, C. Mundy, G 
5386. Emsromperep P. and O. Das, H. Sertetim, 
London. 
5387. Beit Puiieys, W. Begg, Glasgow. 
= Removine Curt from Wire Cuors, W. Begg, 
iw, 
5389. ArriFiciaL Fue.t, A. J. Boult.—(H. G. Weber, 
United States.) 
5390. Rartways, W. P. Thompson.—(D. D. Kemp and 
J. H. Edwards, United States.) 
5391. Mernop of INsvLaTING ELEcTRIC Wirss, H. 
Aron, Liverpool. 
ay —eeee Cus, H. T. and H. G. Nadin, 


5393. "Tax? No Fares on Pusiic Veurcwss, C. F. Hall, 
Liverpool. 

5394. Apparatus for Cueckinc Fares, W. Scholes, 
Liverpool. 

5395. Sarery Devices for Trams, A. J. Boult.—(M/. 
Miller, Austria.) 

5396. Se.r-actine Larues for Turninc Huss, W. Hill- 
man, London. 

5397. Gas Motor — Te A. 8. Nelson and J. G. 
McMillan, G 

5398. Lock Taps, W. Cowell and W. W. Chapman, 
Newcastle-on-Tyne. 

5399. LEs to 
ton, London. 
5400. Sarery Wixpow Fasrenines, W. J. Thomas and 

W. Strong, 
5401. Pare’ for SmoKrNe Topacco, &c., W. Hughes, 


5402. Speen Recorpers, E. E. Wigzell, London. 
5403. RoLLerine Sane. for Sprixcs, W. Boyes, 
Birmingham. 
5404. CoupLtinc Box for Rotiisc MILLs, V. Shervey, 
ristol. 


EVENT “ CLoupiNG,” T. M. Hough- 


—_ Makino Canpvesticks, C. R. Clark, Stoke-on- 
rent. 
ss Automatic CanDLe Shape Howper, R. Rayner, 


wx 7 = A. C. Cockburn and H. W. Handcock, 


5408. Fitters, W. W. Fyfe, London. 

5409. ProrocRaPHic Pictures, J. Hancock, New- 
castle-on-Tyne. 

5410. Wire-weavine Looms, W. E. Heys.—(N. Green- 
ing, France.) 

5411. SELF-RELEAsING SHack.eE, L. C. F. Coelho.—(S. 
de Castilho, Brazil.) 

5412. Comprvation of IncREDIENTs for Mortar, T. K. 
Ferguson, London. 

5413. a Braces for Trousers, H. Schoppmann, 

mdon. 


5414. 7 “PRESSURE ConveRTeRS, C. R. Bonne, 

oa. P _— Sreamsuips, &c., E. Reddiess, 
md. 

5416. a Fire-Bars, G. F. Calderwood, 


Manchester. 
5417. Barus, A. F. Knobloch, London. 
5418. TRANSPARENT PRINTED Paper, W. L. Wise.—(J. 
M. Badon, Belgium.) 
5419. Lavies! Hats and Bonnets, &c., E. A. Asser, 
mdon. 
5420. Looms, M. Macllwraith, A. L. K. Gilchrist and 
Ww. Macllwraith, te 
5421. ImPRovep Cam, J : Bowley.{£. J. Way, 
Transvaal. 

5422. Havtace Cups, T. Andrews, T. Guthrie, and R. 
B. yur, Manchester. 

5423. a for Execrric Conpuctors, F. King, 

mdon. 

5424. Manuracture of Metat Buttons, E. Bermaud 
and Co., London. 

5425. RECEPTACLE for Hire Orrra-Giasses, P. Everitt, 
London. 

5426. Stays, W. H. Symington, London. 

5427. Corsets, W. H. Symington, London. 

5428. y= ~ haga Turninc CurisTmas TREEs, J. C. 
Eckardt, Be: 

5429. eee hi Mius, R. Haddan.—(M. L. Utzon, 
Denmark. 

5430. AUTOMATICALLY Exaisitine Pictvurss, C. Lautz, 
London. 

5431. Vion Bows, A. Kessler, jun., London. 

5432.-Prres for SMOKING ToBacco, &c., T. Collieu, 
London. 

54338. — hc of Vessers and Boats, G. Zanni, 


5434. ~—_ Motive-power Enoixe, J. Holcroft, 
London. 


5435. OPERaTiInc Musica, Devices, A. Myall (The 
Patents Investment and Manufacturing "erie, 
United States.) 

5436. Sweermeats, J. F. Deshusses, London. 

5487. INTRENCHING Toot for ARMY PU RPOSES, T. Brown, 
London. 

5438. APPARATUS for Castine Incots, &c., M. Scott, 
London. 

5439. Composition of Po.isnixa Paste, A. C. Furse, 

on. 

5440. Door Spruxos, R. Morris, London. 

5441. Warmina, &c., G. Fry, London. 

5442. Musica Boxes, ee Lochmann, London. 

5443. Meters, G. Teideman, London. 

5444. Groves, H. Urwick, London. 

5445. Currinc GeLatine into Siicxs, P. C. Chenaillier, 
Loudon. 

5446. Markinc Lawn-Tennis Courts, J. Le Messurier, 
London. 

5447. Optarninc Licut, W. Boggett, London. 

5448. HanpLes for WHITEwasH Brusues, B. Lamb, 
London, 
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5449. Cameras, H. J. Allison.—(C. P. Stirn, United 
States.) 

5450. Dress Suirr Tipy, F. W. Mugford, Essex. 

5451. a for Water Gavor Trzes, G. H. Wall, 

ndon. 

5452. STRETCHING Facrics and SELvepees, J. Ashworth, 
London 


5453. Treatinc and FinisHine Faprics, R. Ashworth, 


Heyw 

5454. WATER Ve.ocirepes, E. K. Dutton.—(J. W. 
Dolliver, United States.) 

5455. Currie Pie Fasrics, W. Gadd and O. Drey, 
Manchester. 

5456. Pickine Sticks for Looms, R. Dean and M. 
Johnson, London. 

5457. Rarcway Burrers, A. E. Morgan, Birmingham. 

5458. Mugs for Srixwixo, W. Hurst, London. 

5459. TENTERING or DRYING Macuints, J. and W. 
Horton, London. 


5460. Fenpers for Frrepiaces, R. Peel, London. 

5461. Suppiyine Arr to Furnaces of Steam Boi.ers, 
L. R. Ingham and M. Dean, Accrington. 

5462. Envevorgs, C. Barnett, Godalming. 

5468. Gas-cooxrinc Stoves, J. Greenall, Manchester. 

5464. INK-DiIsTRIBUTION RoLLERs, J. 8. Howden, 
Liverpool 

—* Cups or Suspenpers, H. Whitfield, Birming- 


5466. TANDEM AERIAL Raitway, W. Leggott, Hull. 

5467. ConvERTING RECIPROCATING into CrRcULAR 
Moriox, H. M. Lucas, Birmingham. 

5468. MODERATING Daaveur ef AIR, 8. Flood, Devon- 


5469. Gueseane for Bunes, J. Schlesinger.—(H. L. 
Gates, United States.) 

5470. Lamps for Vetocrrepgs, A. C. Davison, cane, 

5471. Vatves for Water, Sir W. Thomson, @ 


5472. a EARTHENWARE whilst being lll 
H. T. Arrowsmith, Longport. 
5478. “Guat 8s Hacxineo Knire, J. Clark, London. 


5474. Fianoixc the Enps of Prrzs, J. Wotherspoon, 
Glasgow. 

5475. CoLLapsiIBLe Tap, J. Wotherspoon, Glasgow. 

5476. Gux Mountines, J. Vavasseur, Lopdon. 

5477. Covertne the Foresicut of a Ruirie, J. E. 
Martin and D. Reid, Glasgow. 

5478. Umprevuias, A. Hervier, London. 

5479. Waistcoat, J. Brust, London. 

5480. Frre-escape Batconiss, A. St. G. Cuff, London. 

5481. Locks, J. E, ., and T. 8S. Elgood, London. 

5482. Papiocks, H. P. Lavender, London. 

5483. BREECH-LOADING FirE-arnMs, T. Bergmann, 
London. 

5484. Srurrinc-Boxes, R. Marshall and E. FitzGerald, 
London. 

5485. Apaprinc FrrE-aRMs to MINIATURE AMMUNITION, 
R. Morris, London. 

5486. Wasn Basins, R. Morris, London. 

5487. Inkstanps, J. Eisenmann and W. Stranders, 

ndon. 
a Cares, &c., Blundell Brothers and G. Layton, 
5489. . songgameal Cramminc Macuine, H. and F, Neve, 


5490. Gecvnase Door Knoss, T. A. Taylor.—(W. 
Douslin, New Zealand. 

5491. PortaBLe Letrer Batances, L. H. Pearce and 
G. Jackson, London. 

5492. Routine Macuunes, E. Knights and H. Capsey, 
London. 

5493. Hanp Guarpbs and Cases for UMBRELLAS, &c , H. 
H. Knight, London. 

5494. Acruatine the Conrro.Liinc Vatves of FLuIp 
Pressure Morors, F. 8. Snowdon, London. 

5495. SicNaLirno on Sreamsuips, R. R. Little, J. Hall, 
and T. er, jun., London. 

5496. Raisine Liqurps, M. W. Household, London. 

5497. Forcise Hor Liquips, M. W. Household, 
London. 

5498. Couptincs for Ramtway Carriaces, A. T. 

t, London. 

5499. Lacs and Pros used in Looms, K. Jowett, 
Keighley. 

5500. Steam Traps, W. Watson, London. 

5501. SHow Carps, R. W. Carter, C. Maw, and J. 
Thompson, London. 

5502. Batt Puzzie, L. Mortimer, London. 

5503. Exp.osive Compounns, E. Liebert, London. 

5504. Nrrro-GLycerine, E. Liebert, London. 

= Rorary Apparatus, J. B. Stoner, London. 

5506. WasHinc Macurves, W. Shedlock, London. 

5507. Recorpinc Speecn and other Sounps, J. Gale, 
London. 

5508. GLOVE-FaSTENING Device, H. B. Braver and J. 
Richter, London. 

5509. ELectric Arc Lamps, H. E. Fenner. London. 

5510. Hyprav.ic Foroinc Presses, C. Davy, London. 

5511. Osrarstne Execrricity, W. t, ondon. 

5512. Basket Caairs, E. W. Futvoye, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


396,148. Support ror SprnDLes anp Rives oF Rinc™ 
Spinwinc Macuines, &c., EF. Dummer, Auburndale, 
Newton, Mass.—Filed August 8rd, 1887. 

Claim.—{1) The combination, with a spindle, a 
spindle-bolster, and means for supporting said bolster 
ina yielding or flexible manner, of a ring, and con- 
nections yo said bolster and ring, whereby the 

to gyrate or vibrate with the bolster 
en Be og substantially as specified. (2) The com- 








bination, with a spindle, a spindle-bolster, and means 
for supporting bolster in a yielding or flexible 
manner, of a ring, and sliding connections between 
said bolster and ring, ey: 4 4 rin, ms 4 is caused to 
gyrate or vibrate with th spindle, sub- 
stantially as set forth. (3) The. somtuation of a fixed 
support, a spindle, a spindle bolster, means for con- 
necting said bolster with said fixed su papers in a yield- 
ing or flexible manner, a ring, sliding connections 
between said bolster and ring, and a rail movable in 
the direction of the =——_ of the spindle and con- 
nected flexibly with = an substantially as set 
forth. (4) The combination, with a ae a spindle 
bolster, means for supporting said bolster in a yield- 
ing or flexible manner, a ring, and sliding connections 





| sens or stand contain: 


pean fs said bolster and ring, whereby the ring is 
to gyrate or vibrate with the bolster, of a sup- 
ing a chamber for oil enclosing 


| the bolster and the bearings of said sliding connec- 


tions, substantially as set forth. (5) The combina- 
tion, with a spindle, a spindle bolster, means for sup- 
porting said bolster in a yielding or flexible cas are 
a ring, and connections between said bolster and 
whereby the ring is caused to vibrate or gyrate wi 
the bolster, of a support or stand containing an oil 
chamber enclosing the bolster, substantially as set 
forth. (6) The cunidestion of a spindle, a yieldingly 


, oF fiexible supported spindle bolster, rods adapted to 





move longitudinally and in the direction of the} 

of the spindle, bearings for said rods fixed to 
spindle bolster, and a fixed to said rods, A 4 
stantially as set forth. (7) The ines of a 
spindle, a bolster eee fs meus, tole 
adapted to move lo: 








thereon and provided with the rack M, of the pivotted 
es F G, secured to the — C on sy sides of 

said potted binding I, exten from said 
es, an — K, ex tween the opposite 
sides of | the bin: posts, om thereby mechanically 





the Hength of of ocd spi ndle bearings for said rods fixed 
to the spindle Fe Ree to said rods, and 

receptacles for ry into “whi said rods extend, sub- 
roe lly as specified. 


$96,206. Hyprautic Va.vE, 7. W. Heermans, Chicago, 
JU.—Filed June 22nd, 1888. 

Claim.—{1) The combination, in a hydraulic valve 
ap) tus, of two valves, a lever fulcrum to both said 
ves, a pilot valve, and a floating lever having a 
movable fulcrum and queens the pilot valve and 
connected to the first named lever, substantially as 
described. (2) The combination of two valves, ane 
controlling the inlet and the other the exhaust open- 
ing, pistons connected to said a a lever fulcrumed 
to said valves, a pilot valve controlling the 
bth ns eg of water to said pistons, and a floatin ng lever 
having a movable fulcrum and operating said pilot 
valve, and connected to the first-named lever, sub- 
stantially as described. (3) The combination of the 
casing 2, divided the partitions 7 and 8 into three 
chambers poe ie eB with the inlet 3, cylinder 
ing 5, and exhaust 4, respectively, the valves 9 
2 10, seating in said partitions, the pistons 11, con- 
nected to said valves. the pilot valve 25, admitting 


water to veal pistons, the lever 18, connected to pistons 
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9 and 10, the floating lever 21, connected to the lever 
18 and the valve arm 24, and having the movable 
fulcrum 84, substantially as + ogeene 4) In a 
hydraulic motor for elevators, t tion, with 
the inlet and exhaust valves oa fluid motors for 
operating them, and an oscillating pilot valve for con- 
trolling the flow of liquid to said motors, of a lever 
having suitable pivotted connections with said inlet 
and exhaust valves, said connections serving alter- 
nately as fulerums for the lever as the valves are 
moved, a floating lever pivotted at one end to the 
piston valve to oscillate it, and connected at its other 
end to the first-named lever by a pivotal connection 
constructed to permit an 
movement of said floating lever, and a connecting ~ 
to which power is applied, attached to the floating | Sm 
lever between the ends of the floa lever an 

stops ted to the pilot valve and the 
floating lever to limit their relative movements, sub- 
stan ly as descri 


ann.oe0. ELectro-pynaMic Macuine, C. Coerper, 
Cologne, Prussia.—Filed February 15th, 1888. 
Claim.—{1) The combination, in a dynamo machine 
for the electrical transmission of power, of a shaft or 
axle, an armature and field magnets on said shaft or 
axle, one of the elements of the dynamo yo 
either the ay ae or field magnets, being loosel 
mounted on the | axle, and a brake ar 
check mechanism applied to the loosely mounted 
element and mre Phy ~ locking the same in a position 














of rest, substantially as set forth. (2) In a dynamo 
machine for the electrical transmission of power, the 
combination, with a shaft or axle, of a field magnet 
mounted rigidly on said shaft or axle, an armature 
applied loosely on the shaft or axle, and a brake 
or other check mechanism applied to the armature and 
capable of locking the same in a position of rest, sub- 
stantially as set forth. 


396,314. Commutrator Brush CaRRIER FOR ELECTRIC 
Motors, C. J. V. Depoele, Lynn, Mass. —Filed 
February 8th, 1887. 

Claim.—In an electric motor, the combination, with 

a circumferentially — lever, insulated commu- 

tator brush carrying votally mounted with 

respect to said lever, taouhete connections extendin 
between the pivotted frames for moving both simul 
taneously, and a double set of commutator brushes 

cured in said frames and adapted to be Setecbangedhhy 

brought into operative relation with the commutator 

cylinder by the movement of either one of said frames, 
and to be moved about the commutator, as desired, by 


the movement of the hand lever, substantially as 


[396,314] 





described. In an electric motor, the combination of 
the hand lever C, radially movable upon the beuring B 
and around the armature s haft, the pivotted commu- 
tator brush carrying frames F 6, secured to said lever, 
links K, nt between the said pivotted frames, 
an auxiliary hand lever L, extending ~ botgeoabs from the 
frame G and provided with a latch s to 
engage the notches of a rack yoy rc, 
whereby when the handle L is moved to yah or left 
of the bar C the brush frames will be rocked 
and the set of commutator brushes controlling the 
desired direction of rotation be brought into operative 
position upon the commutator, substantially as shown 
and descri In an electric motor, the combination 

bearings 


| of the lever C, pivotted upon one of the main 





ag ry substantial! as shown and 
described. ' ” 


$396,321. Secrionat Jack, J. H. Baird, Ookville, Conn. 
—Filed June 2nd, 1888. 

ee a new ‘manufacture, a lif jack com. 

interchangeable sections of varying lengths, 





each section having a poet and hub, as shown, and 
a top section adapted to any section of the 
series and provided with a of g screw of ordinary 
construction. 


396,451. Muxripe-Cytinper Enoing, C. C. Abve, 
Brooklyn, N.Y.—Filed January 24th, 1888, 
Claim. —() A multiple-cylinder engine having the 
me and shaft- ~y 4 = one piece and 
t 


e crank, valve, and cylinder chambers open to each 
other. (2) A multi yy pe es ay 
shaft provided with a crank and a valve around the 


shaft and between the crank and the es -trans- 
mitting end of the shaft. (3) A multiple-cylinder 
engine having a shaft with a single crank, and a valve 
around the shaft and between the crank and the 
bearing of the shaft. (4) A multiple-cylinder engine 
having a balanced valve surrounding the driving 


a 







Co 


= 
I 
== 


shaft and provided with an annular distributing 
ting with the cylinders. A multi- 
ple-cylinder engine ha a valve with an inlet port i 
around its periphery 0 into an annular chamber 
within the valve, a port p in the periphery cpesing 
from the annular amber, and an ex t port p’ 
yt mateo in the yo in same << with port p, aa a 
— = from the exhaust 
A ee, A malipl-lindr ong der enene iating an er 
Sarat i eet aetna asain 
an to su’ e cylinder 
tubes oo , which are held t in position at the outer 
ends by close oe contact and at the inner ends 
by projecting lugs, whereby exhaust steam from the 
crank cham is permitted to circulate around the 
cylinders. 
396,626. Currer-nEaD, J. P. Thurman, Atlanta, Ga. 
—Filed February 17th, 1888. 
Claim.—A cutter-head consisting of the mandril A, 
sleeve B, and flanges C and D, in combination with 








the cutters ¢, secured to said Sane by means of bolts 
J, passing through the centres of said cutter and the 
—— eb y anes with washers G, substantially 


635. Stream Enoine, H. H. Westinghouse and F. 
M. Rites, Pittsburg, Pa.—Filed October 81st, 1888. 
Claim. —(1) In a compound engine, the combination, 
—e set forth, of a valve chest, a high- 
pressure cylinder communicating bya continuously 
ny port therewith, and a clearance chamber of vari 
le capacity which "communicates continuously with 


[396635] 
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the valve chest and high- 
In a compound engine, th 
as set forth, of a valve chest, a high-pressure ciate 
communicating by a continuously open port x port therewith, 
a clearance chamber which communicates continously 
with the valve chest and high-pressure cylinder port, 
-— an s ustable head or plunger adapted to traverse 

be fixed in different positions in the clear- 
ance no cube. 
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THE GUARANTEE SYSTEM IN IRELAND AS 
APPLIED TO RAILWAYS. 

Tux system of local public bodies guaranteeing a certain 
rate of interest on the capital necessary to make a rail- 
way or tramway is one which is nearly, if not altogether, 

uliar to Ireland, and not customary in this country, 
and for the reason that the necessity for it has not arisen 
in a country of enterprise and capital like this, Guaran- 
tees of this kind are given by Grand Juries of Counties 
and Town Commissioners of itary Districts, who derive 
their powers either from the special Act of Parliament 
authorising the construction of the works, or from certain 
Tramway Acts—Ireland—applicable to any particular 
case of light railways or tramways. There is no case, it 
is believed, where a Poor Law Board has given a guaran- 
tee. Promoters of a railway or tramway for which a 
guarantee is proposed to be asked get the approval of the 
various public bodies concerned in the proposed taxation, 
viz., Town Commissioners, Presentment Sessions, and 
Grand Juries. The disapproval of any of these bodies is 
enerally accepted by the promoters as final. In coming 
fore these bodies, the arguments used are in general on 
the following lines :—The amount of traffic expected is 
shown by evidence from similar cases elsewhere, from 
traders in the various towns who expect to use the 
line, and from those conversant with the district, as 
tending to show that little or no money will be called 
for on account of the guarantee; the increased price 
obtainable for stock is pointed out, which will follow 
the opening of the line on account of more numerous 
and a better class of buyers attending fairs and 
markets. It will be easily understood that when 
pigs, sheep, or horned cattle have to be driven ten or 
even thirty miles to a railway station, buyers will not 
care to attend, and, as a 
matter of fact, where such 
was the case, and there 
is now a railway, farmers 
find they get 5s. to 10s. 
per head for pigs, and 
10s. to £1 per ,head for 
cattle more than before 
the railway was open. 
Where, as is generally the 
case, the local authorities 
are composed of farmers, 
this kind of argument 
pays well. The relief of 
traffic on public roads 
running in the same 
direction is pointed out, 
and the consequent dim- 
inished cost to the rate- 
payers of upkeep; and 
cases can be instanced 
where the maintenance 
of such roads has been 
diminished to the extent 
of over £10 per mile per 
annum. Attention is di- 
rected to the facilities to 
be obtained for getting 
all kinds of goods from 
the cheapest centre, and 
for getting farm produce 
and other commodities 
to the dearest markets ; 
it is also pointed out that 
the valuation of the dis- 
trict through which the 
railway runs is increased 
on accountof the worksex- 
ecuted by thecompany,and 
that the local authorities will consequently getan increased 
amount of poor rates and county cess, often amounting to 
nearly the amount payable as interest on the guaranteed 
sum. In cases where there is already a railway the bene- 
ficial effects of competition are shown, and examples may 
be brought forward showing how railway companies who 
were using their monopoly in a selfish and tyrannical 
fashion, were only brought to a proper sense of their 
public duties by having a competing line made. The 
chief argument used in favour of such guarantees is, of 
course, that in practice the guaranteed interest will 
only be called on for the first few years, and that 
it is asked for simply to give the undertaking a 
fair start and to give investors confidence. This & 
however, scarcely been verified in practice, and part of 
the interest has been paid on many Irish guaranteed 
railways for the past ten or twelve years, in some cases 
nearly up to the full amount, but in others in annually 
decreasing amounts, raising the hope that eventually the 
undertakings will be self-supporting and paying. Up 
to recent years Grand Juries, acting on the principle that 
the railways onght not to be a perpetual tax on the com- 
munity, usually gave terminable guarantees; but of late, 
and particularly in the case of light railways and tram- 
ways, perpetual guarantees have been asked for and 
given. 

There are many objections to the giving of guarantees, 
one of which is the little control the Grand Juries and 
other guaranteeing bodies have over the quality of con- 
struction works executed, or in the management and 
working of the undertaking hereafter. This can be 
obviated by the guaranteeing bodies giving the guarantees 
subject to such conditions as they think necessary to 
insure the ee construction and working of the under- 
taking, such as the works to be superintended by officers 
appointed by the guaranteeing bodies, and the power 
retained of appointing directors, or enabling ratepayers 
to vote at shareholders’ meetings, as is laid down in the 
Tramways or Light Railways Acts. In the case of 
Parliamentary Bills such conditions are apt to be 
missed by our legislators, who look alone to the main fact 
that aguarantee is given ; and, withregard to Grand Juries, 
the difficulty of checking anything of this kind is con- 
siderable, as they meet only twice a year, and the mis- 











chief may be done whilst they are defunct. There are, how- | 
ever, often men of public spirit belonging to such bodies 
who are willing to give both time and money to insure 
attention to matters of this kind. To the credit of the 
members of the profession this paper is published; for, 
let it be said, that scarcely ever has complaint arisen from 
faulty construction; but, on the other hand, whether with 
or without good reason, there is considerable dissatisfac- 
tion existing as to the working of many of these guaran- 
teed lines by railway companies who have entered intoagree- 
ments to work “ee | lines on leases for long periods or in 
perpetuity. It is to be regretted that, where dissstisfac- 
tion has arisen on this point, the guaranteeing bodies did 
not take the precautions of retaining to themselves such 
rights and privileges as would be commensurate with the 
great stake they have inthe undertaking, instead of handing 
the rates over to the tender mercies of the promoters. In 
this connection it may strike one that the Board of Trade 
have powers to be exercised in such cases, and so the 
public are safeguarded, It must, however, be remembered 
that the Board of Trade is a body of considerable 
inertia, hard to be moved, and that much has to be 
suffered before a case for a Board of Trade inquiry can be 
obtained. Another objection to this guaranteeing system 
is that promoters are apt to be tempted to put forward a 
scheme which, although cheaper in first cost, is not the best 
in working practice; and this isa point which is not appre- 
ciated by a = who are not experts, and who are unable 
to estimate the effects of curves, gradients, gauge, and 
such like details in after working, and preference is 
consequently given to a scheme with a low first cost. 
The guarantee system has, no doubt, got its advantages 
in places where it is customarily applied, as without it 





many districts now well served with useful railways would 


Fife 
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perhaps still be without a single line, and no doubt the 
principle, where judiciously applied, is of great utility in 
a pastoral country like Ireland, of no great capital. 

Most Grand Juries in Ireland have given guarantees, 
some to a small extent and some very extensively. 
As an illustration of the working of the system in a 
county which has gone in extensively for it, we give 
some particulars of its working in the County Kerry. 
Every line in this county was constructed under a 
guarantee, except the Lartigue Railway—a short branch. 
The total mileage, with this exception, is about eighty- 
seven miles, of which about forty-nine miles are still being 
supported partially by guarantee ; on the remaining thirty- 
eight miles the tee was voluntarily given up on 
condition that other lines should be guaranteed, so that 
Kerry may claim her railways as due alone to the 
guarantee system. 

Excluding the Great Southern and Western Railway 
from the bounds of the County Cork to Tralee, which 
was a guaranteed line, but on which no guarantee ever 
was paid, there has been a sum of £475,000 expended 
in this county on railways, of which sum £218,000 was 
eine In 1888 the valuation of the guaranteeing 

istricts was £240,459, and the amount levied on foot of 
guarantee was £2591 for one half-year. In 1887 the 
railways paid £665 in the shape of poor rate for one half- 
year, and they paid £885 as county cess for one half-year ; 
or the total paid by the railways in 1887 for one half-year 
for all kinds of taxes, is—poor rate, £665 ; county cess, 


£885—£1550 ; deducting this from the £2591 levied for | Ty, 


guarantee, there is £1041 left, which represents the 
amount which the county really pays for railways in each 
half-year, which amounts to about 1d. in the pound per 
half-year on the guaranteeing districts. The figures for 
1887 are taken because those for 1888 are not yet avail- 
able. If, in addition to this, account be taken of the relief 
of traffic on public roads by railways, the amount really 
payable would be considerably less. 





Scrap Metat.—The Scrap Metal Company’s present selling 
Prices are as follows :—Old brass, £35; old gun metal, £45 per ton. 

onsumers continue to take good quantities of brass and gun metal 
at current rates and as copper remains comparatively steady, 
prices wi we expect be firm 
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Tue engraving below illustrates a draw-bar hook and coupling 
which has been designed to connect and disconnect railway 
wagons and carriages easily and effectually with an ordinary 
shunter’s pole, aud to do so quickly, without risk, and at the 
same time to provide a hook which will not accidentally and 
unintentionally unhook. The hook has been invented by Mr. 
W. A. H. Hosken, who is station master, Gosberton, Spalding, 
and has practical experience of the requirements. 

To connect wagons, the end link of the coupling simply 
requires lifting with an ordinary shunting-pole over the slot B, 
and, when dropped, immediately slides down the inclined plane 
at the back of the hook into the slot, and the wagons are effec- 
tually connected. This arrangement entirely prevents jamming 
of the coupling and the shunter’s pole in the draw-bar hook, 
often resulting in the end of the shunting-pole being broken or 
cut off with the rebound of the wag Amongst other advan- 
tages the angle at the back of the draw-bar hook on the inner 
side of the slot effectually prevents wagons becoming detached 
by a stiff shackle when bringing a train to a stand, as imme- 
diately the link resting in the draw-bar hook is from any cause 
pushed up the slot, it is forced into the angle at the back of 
the hook, and is a fixture till the pressure is removed by the 
train drawing forward again, when it immediately slides back 
to the hook bottom. Wagons fitted with the hook are very 
easily and quickly uncoupled, either at rest or in motion, as 
directly the link resting in the slot is lifted at the outer end by 
the shunter using his pole across the wagon buffer as a lever, 
it slides up the main slot and is turned by the shoulder Cat the 
back of the draw-bar hook into the upper opening B, when the 
weight of the coupling over the shunter’s pole pulls it clear, and 
the wagons are at once disconnected. The bottom of the slot is 
higher than the link-bearing surface of the ordinary draw-bar 
hooks now in general use, and consequently, when wagons are 
cross-coupled, both coupling chains exert a direct lateral pull- 
ing strain on the hooks, instead of an, upward strain in the 
manner usual when using, 
the ordinary draw-bar hooks. 
This arrangement prevents 
breaking the point of the 
draw-bar hook, and the end 
links of the couplings from 
bending and breaking. 
Wagons, whether single or 
cross-coupled, pull straight 
from the draw-bar, the hole 
in the draw-bar hook for the 
coupling link being pierced 
in a line with the axis of the 
draw-bar. To get the link 
into this hole a slot T after- 
wards filled up is made 
as shown in the separate 
engraving of the hook, Fig. 
1. At the lower part, D, 
the forging is thickened on 
both sides, thus providing 
two shoulders, upon which 
the link rests, and is pre- 
vented from swinging out 
of the shunter’s easy reach. 
The three short links in 
the centre of the coup- 
ling render it more pli- 
able, and enables wagons 
to be much more readily 
cross-coupled with a shun- 
ter’s pole than the ordinary 
couplings in general use. It 
can be fitted to any kind of 
draw-bar in general use 
without making any struc- 
tural alterations in the 
vehicle or draw-bar. It is 
claimed that wagons are as 
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single-coupled with an or- 
dinary shunter’s pole. The 
hook illustrated is now in 
actual use on two of the principal railways with very satis- 
factory results. 








THE ORMEA. 





A NOVEL specimen of marine architecture has recently 

been built in the Clyde district and tried upon the measured 
mile, with satisfactory results. We publish as a supplement 
profile and deck plans of this vessel. It will be seen that in her 
design provision has been made for a most unique association of 
Juxury and practical utility. The Ormea is a steel-built twin- 
screw yacht, of 307 tons Thames measurement, which, unlike 
other vessels built for pleasure, is provided with a bridge house, 
forecastle, and raised quarter-deck, very much after the fashion 
of the ordinary “ocean tramp.” Our illustration shows that 
she is abundantly furnished with saloon and state room accom- 
modation, while at the same time her outline and general 
appearance is suggestive of either a war cruiser or something 
suspiciously like it. In point of fact the Ormea is primarily a 
pleasure yacht, and secondarily she is a tug vessel and salvage 
steamer; while, in addition, she may be an armed cruiser for 
coast defence service, if wanted for such work. It is difficult to 
understand what operated in her owner’s mind to induce him to 
spend a sum closely approximating to £12,000 upon a vessel of 
this complex character. Mr. Hutcheson seems, however, to 
know what he is about, and it is quite possible therefore 
that ere long we may see the Ormea fulfilling duties of some 
kind or another for which no other existing vessel is so well 
suited. 
Opinions vary regarding the appearance of this strange craft. 
ose who consider the Salem, Skeandhu, and Capercailzie, 
which have during the past six months been illustrated in THE 
ENGINEER, to be the correct type of a pleasure steamer, and to 
represent what a steam yacht should be, will probably not admire 
the Ormea ; while those who look upon the Inflexible, Devasta- 
tion, and Ajax as “things of beauty” may, perhaps, cheerfully 
include the “tug yacht” in the same category. Certainly there 
isa substantial attractiveness about the Ormea which is not 
shared by most pleasure vessels, and it is very certain that life 
would be endurable on board such a vessel under circumstances 
of wind and sea, when the contrary would be the case in a more 
flimsy and less business-like craft. 

The Ormea is of the following principal dimensions :— Length, 
140ft.; breadth, 22°15ft.; and depth of hold, 12°5ft.; her under- 
deck tonnage being 249 tons, and her net register 130 tons. 
Her owner, Mr. William Hutcheson, is rear-commodore of the 
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Clyde Corinthian Yacht Club, and has caused her to be fitted 
up in the most complete and luxurious manner. One noticeable 
feature in this particular is the great variety of ornamental 
woods employed for decorative purposes throughout the several 
saloons and state-rooms, no two a ents being fitted alike. 
The ornamental woods include the following :—Rosewood, satin- 
wood, bird’s-eye maple, Hungarian ash, walnut, buhl-wood, 
plane-tree, mahogany, birch, teak, and oak. 

As already remarked, the Ormea is propelled by twin-screws, 
wd these are driven by two sets of inverted direct-acting triple- 
expansion engines of 650 indicated horse-power, made by 
Messrs. Muir and Houston, of Glasgow. The cylinders are 10in., 
164in., and 27in. in diameter, with a 22in. stroke, and each of 
the four-bladed screws is 7ft. in diameter, with a 9ft. pitch. 
Steam is supplied at 160 lb. pressure from two boilers, and the 
bunkers supply stowage for 130 tons of coal, which is sufficient 
to enable the vessel to steam 3900 knots at a 12}-knot speed, or 
5500 knots at a 10}-knot speed. In a trial run between the 
Cloch and Cumbrae lights on the Firth of Clyde, with 150 revo- 
lutions per minute, a speed of nearly 13 knots was maintained. 
The coal consumption at 9} knots is so small that it is com- 
puted the Ormea has a range of 8300 knots at that speed. It 
will be noticed by referring to our illustration, that besides 
having the unusual accompaniments in a yacht, of bridge, fore- 
castle, and raised quarter-deck, the Ormea has a stem which 
recedes slightly in ram fashion, while her stern is of a 
decidedly war-ship character, being almost a copy of that of the 
Galatea, built for the Royal Navy last year on the Clyde. 
Hence the rudder is protected in just such a way as would be 
desirable in an armed cruiser; a fact which lends countenance 
to the suggestion that the naval volunteers of the Clyde 
estuary are likely to have more to do with the Ormea than the 
salvage surveyors. Nevertheless, the existence of a towing bar 
and bitts show that service as a tug is contemplated, whilst her 
powerful centrifugal pumps and ample salvage plant indicate 
that her owner, like John Gilpin’s wife, “although on pleasure 
bent, has yet a frugal mind.” 

The Ormea is not only remarkable as a design, but historically 
conspicuous as being the first vessel built of iron or steel at 
Ardrossan. The Ardrossan Shipbuilding Company—which, by 
the way, has turned out an excellent job in the Ormea—are 
the successors to Messrs. Barr and Shearer, who for so many 
years carried on an extensive business in wood shipbuilding 
upon the same premises, making the Port of Ardrossan famous 
the world over for that class of shipping property. It is to be 
noped that the Ormea will prove to be the first of a long series 
of steel ships to be turned out by the new firm, the principal 
partners of which are Messrs, Aitken and Mansel, the well- 
known shipbuilders of Whiteinch. The design for the Ormea 
was prepared by Mr. R. Kent, of Ardrossan, and she is classed 
100 Al in Lloyd’s Yacht Register, with the distinguishing mark 
thus +, indicating that her scantlings qualify her for classifica- 
tion in the ordinary mercantile register. 








RAILROADS IN COLOMBIA. 





Tue following particulars, which are condensed from a recent 
consular report, are sent by our American correspondent, who 
has prepared the sketch map which we reproduce. 

The railway system of Colombia is as yet in its embryonic 
state, and slow in growth, the capital that might have built 
railroads and developed the natural wealth of the country having 
been mainly spent in fostering and suppressing political revolu- 
tions. The country has extensive mineral resources, and its 
forests contain much valuable timber. 

The Bolivar Railroad is the only line in actual service. It is 
in operation between Barranquilla and Salgar, the port for 
shipment, a distance of fourteen miles. A branch to a new 
pier at Puerto Colombia will make the line eighteen miles long, 
and will. give increased facilities for steamers; when this 
branch is completed, the Salgar portion will be abandoned. 
Both these places are on the coast, near the mouth of the 
Magdalena River, a river which is navigable for 800 miles, but 
the entrance to which is so dangerous, owing to a shifting bar, 
and the lack of any lighthouses or buoys, that it is styled a 
“marine cemetery.” There are seven lines of steamers which 
touch at Salgar twice a month. The railroad is owned by 
private parties, and is under American management. The 
rolling stock now in service is of English manufacture, but will 
be replaced with American when renewals are made. 

The Cauca Railroad, which was commenced in 1878, was to 
run from Buenaventura to Cali, a distance of seventy miles, has its 
terminus at Cardova, twelve miles from Buenaventura; it has been 
surveyed to Cali, but work has been suspended, and the line is 
now owned by the Government. The State Governments of 
Cauca and Antioquia were joint shareholders. The national 
Government agreed to contribute 3,000,000 dols.—half the esti- 
mated cost—and guaranteed an exclusive franchise for forty 
years. A pier for ships drawing 20ft. of water was to be built 
at the port of Buenaventura. Revolutionary troubles and 
failure in the payment of subsidies prevented the continuance 
of the work, and an amicable arrangement was made between 
the grantee and the Government, by which the twelve miles com- 
pleted became the property of the latter. The passenger fare 
for the seventy miles was to be 5 dols. and 3 dols. for first and 
second-class. 

The Jirardot Railroad is a Government enterprise. It has 
been completed from Jirardot to Portillo, twelve miles, and sur- 
veyed to Bogota, eighty miles. Work is progressing slowly, and 
there are many engineering difficulties, 6 per cent. grades being 
necessary at several points. As there is a good mule road, with 
cumfortable hotels, from Bogota to a point opposite Honda, it is 
considered doubtful whether the line, when completed, will pay 
operating expenses. 

The Antioquia Railroad is completed from Puerto Berrio, on 
the Magdalena River, to Pavia, thirty miles. The contract was 
made in 1874 for a line to Medellin, 125 miles; but in 1876 a 
new contract was made fixing the terminus at Barbosa, 100 miles 
from Puerto Berrio. The State of Antioquia was to contribute 
at the rate of 17,700 dols. per mile, but not to exceed a total of 
2,000,000 dols., upon which basis State bonds were issued. The 
grant was for fifty-five years, with exclusive privileges for thirty 
years, dating from March, 1883. The maximum fares were to 
be 12 cents, 8 cents, and 4 cents per mile for first, second, and 
third class. The line will have many severe grades, and the 
crossing of the central Cordillera at its greatest depression, 
5177ft. above sea level, will necessitate 6 per cent. grades. The 
works will include twenty-two bridges, 115 trestles, fifty-eight 
culverts, 4,135,288 cubic yards of earthwork, and 177,242 cubic 
yards of retaining walls. The original design of the projector, 
to open up the Magdalena River valley to the Pacific coast by 
connecting the Antioquia and Cauca Railroads, would develope 
valuable mineral regions, including 580 gold and silver mines 
constantly worked—some of them without machinery. 

The Dorado Railroad was built to connect traffic on the Upper 





and Lower Magdalena, which are separated by a series of rapids 
and falls. In 1872 the State of Tolima granted an exclusive 
right for a line from Caracoli to Honda, with a bridge across the 
river at Honda, and the National Government guaranteed 7 per 
cent. interest for twenty-five years on 210,000 dols., the esti- 
mated cost of the work. The preliminary surveys showed 
that the line could not be built for the guaranteed capital, 
and English capital could not be obtained, as the cost was 
estimated at 83,000 dols. per mile. A new concession was granted 
for a line from a port below El Dorado to Honda. The road 
has been completed to Yegnas, eighteen miles, and owing to 
revolutionary disturbances additional time was granted to 
extend it to Conejo. The national Government grants an 
exclusive right for eighty years, and a subsidy of 5833 dols. per 
mile as completed. The road has been in operation between 
Caracoli below Honda, and La Noria above Honda, since June 
Ist, 1882, uniting traffic on the upper and lower portions of the 
river. This is the most difficult part of the road, and cost 
64,000 dols.; the engineers estimate the cost of the remainder of 
the line at 16,000 dols. per mile. Nothing has yet been done 
towards the construction of the bridge at Honda, but it is stated 
that it will probably be built. 

The Santa Martha Railroad is built from Santa Martha on the 
coast, north of the mouth of the Magdalena River, to Cienegas, 
a distance of twenty miles, and surveys are. being made for an 
extension to Banco. The route south of Cienegas, however, is 
through swamp, jungle, and alluvial lands subject to overflow, 
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COLUMBIAN RAILROADS. 


and crosses many watercourses. The success of the line is con- 
sidered doubtful, the profits to be derived from copper mines 
to be developed being unlikely to cover the interest on capital, 
especially in the face of steamboat competition. 

A railroad from Puerto Wilches, on the eastern bank of the 
Magdalena, up the valley of the Sogomosa River to Bucaramanga, 
was projected about five years ago as a Colombian enterprise. 
The line was surveyed, and about a mile of track laid, but the 
revolution of 1884-85 caused its suspension. Both the State 
and the national Government contributed aid to the enterprise. 








BROWN’S SELF-REGULATING OIL CUP. 





It is an easily demonstrable fact that bearings can be run 
with a much smaller quantity of oil than is ordinarily fed to 
them. If the engineer was to stand by a bearing and administer 





hole Sdsy 


to it only that quantity of oil required to keep it in good con- 
dition, he would find that it would require only from one-fifth 
to one-tenth of that which he is in the habit of feeding it with 
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normally. Aslight change in the condition under which the 
bearing is at work, an increase of strain on a neighbouring belt, 
or the working in of a particle of grit might call at once for an 
increased allowance temporarily, and as constant observation is 
impracticable, a normal feed, considerably exceeding that ordi- 
narily required for perfect lubrication, is a practical necessity. 
The cup illustrated herewith is intended by its inventor, Gilman 
W. Brown, to overcome such a necessity, and to furnish auto- 
matically a supply of oil which will keep the bearing in proper 
running condition, and no more. He has, so to speak, furnished 
the cup with a set of brains by which it accomplishes the same 
result as aman would who stood with his hand upon the bearing 
and regulated the feed of the cup to its varying temperature, 
Its essential feature consists in the thermostatic bar A, which is 
composed of strips of brass and steel. By a simple adjustment 
the valve is so set that at the normal temperature of the room 
the cup, when opened, will feed at the lowest rate compatible 
with easy running of the bearing. If for any cause the bearing 
commences to heat, the difference in expansion of the brass and 
steel of the thermostatic bar will cause it to move outward at 
the top, carrying the valve upon its upper end away from its 
seat and increasing the allowance of oil, which will be again 
reduced when the temperature decreases, and at all times main- 
tained at the minimum, The feed may be stopped altogether 
when shutting down by simply turning one of the wings B down 
against the stop pin, and should the attendant forget to turn the 
cup on when starting no harm can result, as it would commence 
to feed automatically after the bearing had warmed up a few 
degrees. The design of the cup, asa cup, is excellent. Being 
unencumbered with brass trimmings outside, it permits an un- 
obstructed view of the oil from all directions. It can be readily 
filled and wiped out on the inside, and thoroughly cleaned in 
every respect, without removal from the bearing. The Crosby 
Steam Gauge and Valve Company, of Boston, are the general 
agents.—Electrical World. 








MILL GEARING. 


At the monthly meeting of the Leeds Association of Foremen 
Engineers and Draughtsmen, held on Thursday, March 28th, atthe 
Wheatsheaf Hotel, Leeds, the President—Mr. J. C. Moorhouse— 
in the chair, Mr, Alfred Towler, M.I.M.E., read a paper on “ Mill 
Gearing.” He introduced the subject by describing some of the 
earlier methods for the transmission of power. The old millwrights, 
he said, were possessed of great ability and ingenuity, and were 
the pioneers of modern engineers, civil and mechanical; but this 
fine old race to which we were so much indebted was rapidly passing 
away, and being succeeded by men of scientific culture who have 
less of the instinctive faculty as the result of increased theoretical 
knowledge. The invention of the steam engine and the ae 
ment of machine tools gave mill gearing a great impetus, and wood, 
which was almost the sole constructive material used, had beensuper- 
seded by iron and steel. Mr. Towler proceeded to describe various 
forms of teeth, their proportions and properties under various condi- 
tions, and also the effect of high s sand shock, Backlash, he said, 
was due to varying angular velocity caused by irregularities in the 
shape of the teeth pitch and pitch circle. This was attributable 
chiefly to the moulding department, in which there were practical 
difficulties in approaching perfection, some of which have been 
surmounted by cutting the teeth by machinery. This was being 
carried out toa very great extent in America, and there was un- 
doubtedly a growing tendency in this country in the same direction. 
Backlash increased with the velocity. Ultimately we reached a 
velocity at which it was unsafe to run toothed gearing, the back- 
lash becoming so great that the teeth literally hammered each 
other off. The maximum speeds at which it was possible under 
favourable conditions to run toothed gearing were as follows :— 


Ordinary cast iron wheels 1800 ft. per min. 
Helical 

Mortice o ye = —_ 0 
Ordinary cast steel wheels 2600 ” 
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Special cast iron machine cut wheels f ** 
The horse-power of toothed gearing could be determined by the 
following formula :— 


N uP. = ¥ (DR) P? BM P = pitch in inches, 

M = ‘15 for cast steel B = breadth in inches. 

M a » iron V = velocity in feet per min, 
M = 0 », wood R= revolutions per min, 


Main driving by belts, Mr. Towler said, originated in America, 
and it was in that country that the effect of the atmosphere on a 
broad flexible belt running at a high rege! on large drums was 
first ascertained and taken advantage of. e conditions favour- 
able to belt-driving were next idered, tog with the 
materials used in the manufacture of belts, their breaking and 
working strength. Leather, he said, had depreciated in quality 
and strength, as the result of the more rapid process of tanning, 
and although it was possible for it to attain as high a breaking 
strain as lb. per square inch of section, the ordinary leather 
strapping was not more than half that strength. Chain belts for 
high speeds over small pulleys were highly r ded, especiall 
where it was desirable to have a uniformity of speed and pressure 
on the bearings, as is the case with dynamos and modern corn 
milling machinery. The horse-power of belts could be determined 


by the following formula :— 
Single stra) Double stra 
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N H.P. = 3999 


D = Diameter of smaller pulley in inches. 

W = Width of strap in inches. 

A = Ratio of arc covered by strap to circumference. 

R = Revolutions of smaller pulley per minute 
Mr. Towler went on to say that the most modern form of main 
driving was by rope gearing. Previous to its introduction a want 
had long been felt Ce means of transmitting and distributing 
power noiselessly at higher speeds than it would be safe to run 
toothed gearing. Strap gearing, although well suited for the 
transmission of power at high 8 is, was equally unsuitable where 
the power required to be distributed to several shafts on account 
of the room taken up. In this respect rope — had achieved 
all that could be desired. Mr. Towler then described the various 
proportions of grooves for ropes of different sizes, the standard 
code which is 45 deg. Of the two materials used for ropes, 
viz,, cotton and hemp, the former was decidedly the better for 
mill gearing, because it was the least affected by atmospheric 
changes. Ropes gave the best results which were made with a 
central core, and had a working strain from one to two per cent., 
their ultimate breaking strength. The horse-power of ropes could 
be determined from the following formula :— 


+ +h, 








= @V(N -1) 
N.ELP. 2 —— sin — 
C = circumference of rope in inches, 


V = velocity of rope in feet. 
N = number of ropes. 

The author concluded his paper—which was illustrated with 
diagrams and templates—by generally comparing the first cost 
efficiency, durability, and maintenance of the three systems. 
Messrs. Moorhouse, Brayshaw, Atkinson, Elsworth, and Tempest 
took part in the discussion of the paper, and a vote of thanks to 
Mr. Son, proposed by Mr. Elsworth, and seconded by Mr. 
Tempest, followed. 
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THE LEGE TORPEDO. 


M. Lece has constructed a towing jsrtaae Lane from which 
he expects great things. Its cost is insignificant, of course, 
compared with a locomotive “ fish,” the principal mechanism 
being what is necessary to cause it to keep at any desired depth 
while being drawn along. The main part of the body of the 
fish is filled with cork, that being found a cheaper and more 
serviceable arrangement than any air-tight construction. The 
inventor proposes that at sea a torpedo boat should tow the 
torpedo at: the end of about 1000 yards of very fine wire, moving 
so as to place the torpedo on the far side of an enemy's vessel, 
and then hauling in so as to strike the ship on the far side 
below water. To the objection that the towing principle has 
been already condemned in the case of the Harvey torpedo, 
M. Légé replies that his arrangement is a much more perfect 
one, mainly because it can be carried out at a much greater 
distance. He states that he has practically proved that he can 
observe the line in which he is drawing the torpedo, and can 
strike even a small object with it. For ourselves, we could only 








admit the feasibility of this particular operation on its being 
shown to be so by a sufficient number of actual trials under 




















in the United States for £3 10s. 10d. and upwards, are manufac- 
tured in Canada—from Pittsburgh steel, on which duty has to 
be paid, and at substantially the same wages as in the United 
States—and sold for £2 18s. 4d. retail, thus showing excess of 
profit made by American manufacturers over Canadian manu- 
facturers, of 12s. 6d. on each plough. As the Canadian manu- 
facturer has to pay duty upon his materials and freight upon 
the same from Pittsburgh, the excess of profit to the American 
over the Canadian manufacturer must be much greater than 
the sum named. A Canadian farmer has just bought an 
American self-binding reaper—Walter A. Woods—laid down in 
an American city near the lines for £22 15s, 6d., while the price 
of the same machine to an American farmer would be from 
£31 1s. to £35 4s. In addition to the larger implements, agri- 
cultural or farmers’ hardware imported from the United States, 
such as forks, shovels, spades, &., bears a duty of from 35 per 
cent. to 70 per cent., though the printed tariff reads only 
from 30 per cent. to 35 per cent., the Custom-house officers 
having been instructed to advance prices on invoices in 
certain cases which brings the duty up to a very high rate. 
For instance, scythes, by means of a specific and ad valorem duty, 
have to pay from 60 to 70 per cent.; notwithstanding these 





factured here; manufactures of brass are imported from the 
United States. 

Canada: Later conditions of Hamilton, Ontario.—The United 
States Consul at Hamilton sends in a report that of the Ontario 
Board of Industries for 1887: The investigation may serve to 
throw light on the wage conditions here. An operative in the 
American nailworks testified that fifty hands are employed ten 
hours aday. The wages are higher than in Montreal or Pitts- 
burg, good nailers making from 14s. 7d. to 16s. 8d. a day. 
Twenty boys at 5s. 34d. per day are employed by the men, and 
no limit is fixed by the union for the proportion employed. 
Scrap iron is used in the manufacture of the nails. At 
the Ontario rolling mills 250 men are employed nine hours 
a day double shifts, and the hands are classified in the 
rolling mills as heaters, helpers, and rollers. The heaters make 
16s. 8d. to 18s. 10d. a day, and their helpers from 8s, 4d. to 
14s, 7d. a day. A roller makes from 20s. 10d. to 25s. a day, and 
his helper about 7s. 3d. Though the wages are paid on the same 
scale as in Pittsburg, the cost of living is cheaper in Hamilton. 
The Hamilton Iron Forging Company’s mill is in operation 
about ten hours a day double shifts, each man working about 
seven hours a day. The men are paid by the ton; heaters earn 
about 25s. a day, and rollers about 29s. 4d., helpers getting 


| from 7s. 3d. to 8s. 4d. There is no union among the workers 


and no difference in the pay of men working the day and night 
shifts. The company employs the heaters’ helps, and the lowest 
wages paid to unskilled labour is 4s. 94d. a day, whereas in the 
States they only receive 2s. 84d. About 2000 hands are 
employed in the foundries of the city. The skilled hands are 
moulders, patternmakers, scalemakers, and stove mounters. 
Moulders receive from 9s. 54d. to 12s. 6d. a day, patternmakers 
7s. 3d. to 10s. 6d., scalemakers from 6s. 3d. to 8s. 4d. Moulders 


| work nine hours a day, and the week hands fifty-nine hours a 
| week. At the Hart Emery Wheel Company skilled mechanics 


employed in making the wheels earn from 6s. 3d. to 8s. 4d.a 
day of ten hours, the material coming from the United States. 
A Burlington engineer gave in evidence that improved machinery 


| being introduced has not benefitted the skilled employé, and 


that the chances of his remaining in employment became more 
precarious every day. The financial 
condition of the working man had 
not improved during the past 
twenty-five years, and the condition 
of the farmer was worse. A machi- 
nist complained that, owing to the 
money going farther in England, the 
wages of the skilled makers in that 
country were practically higher 
than in Canada. The Dominion 








immigration agent testified that 
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service conditions, making proper allowance for the action of | 
rapid fire guns, which, we think, would limit the opportunities 
to occasions when there was not a full opening for their powers. 
M. Légé, however, has other proposals for harbour defence, 
which appear more easy to carry into effect. He has a system 
of torpedoes fastened on a line and moved so as to follow each 
other. These sink to the bottom and leave the channel open, 
unless the line is hauled, when they come up to the desired 
depth, and are drawn by endless lines so as to “ patrol” any 
given area. The most likely application, however, to meet a 
need is, we think, the issue of single torpedoes with lines, which 
at an hour's notice might be dropped near one side of a river or 
channel and worked by a man on the opposite side. It does 
seem possible that any wholly undefended channel might be 
rendered dangerous for the passage of ships at the shortest 
notice by the use of a few torpedoes thus carried on men’s 
shoulders and thrown in, and a man on the shore would 
generally escape the notice or attention that would naturally be 
bestowed on a boat. Fig. 1 shows the general form of the 
torpedo, Fig. 2 the torpedoes being hauled towards ships, and 
Fig. 3 a torpedo being pulled under the torpedo net of a ship. 
Torpedoes are shortly going out to Italy for trial of a pattern 
made of Delta metal to resist corrosion. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS, 


Canada: American agricultural implements.— The United 
States commercial agent at London, Ontario, reports :—Ploughs 
of American manufacture are among the most prominent of this 
class of imports. The Oliver chilled plough, made at South 
Bend, Indiana, and which is said to have the largest sale in the 
United States; the South Bend and the Syracuse ploughs are 
most in demand, and have the largest sale. An Ontario dealer 
offers to sell the Oliver ploughs f.o.b. at that city for £2 1s. 8d. 
in quantities. The retail price here is £2 10s. The same 
ploughs are sold in quantities at the factory, not for export, at 
£2 18s, 4d. each, and costs the American farmerat retail £3 6s. 8d. 
The South Bend plough costs retail here £2 5s. 10d. and at home 
£2 18s, 4d. The Syracuse plough costs here £2 5s. 10d. or £2 10s. 
and in the United States from £2 18s. 4d. to £3 6s. 8d. It is 
pleasing to observe how cheaply our manufacturers must be 
able to turn out these goods from the fact that the Canadian 
duty upon them is 35 per cent. ad valorem. Even admitting 
that the manufacturer makes no profit on his Canadian sales, 
these figures are of interest. 

&£a,4a.£2 & d. 
Price at which plough is sold in Canada .. 21 8 








Duty, 85 per cent. ad valorem and.. .. 

Re LAR oa - 014 7 
Profit to Canadian dealer probably .. 06 3 1 010 
Leaving cost to manufacture plough 1 010 


Retailed to American farmersat.. .. .. «- 8 6 8 
Profit to manufacturer on home sales .. .. 2 510 
The Canadian farmer has thus an advantage over his American 
neighbour in the purchase of necessary implements produced in 
his own country, and the latter, before purchasing his ploughs, 

might well figure as follows :— 


Price of plough retail in United States .. 
ice of same in Canada.. .. .. «. +. 
Freight to return same to United .. 
States, there being no duty on Ameri- .. 
can goodsreturned .. .. .. «2 «- 
Profit to American farmer by purchas- .. 
ing American made plough in Canada .. 012 6 
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Ploughs with tempered steel mouldboards and beams which sel] 


during the year just closed 7919 








THE LEGE TORPEDO. 


heavy charges, a comparison of the wholesale and retail prices | 
shows that American goods of this kind can be bought in Canada | 


as cheap, and in many cases cheaper, than in the United States, 
and that the American farmers are not receiving the full benefit 
of the low prices at which these goods can be produced in their 
own country. These benefits are reserved for the Canadians 
and other foreigners to whose markets we export goods, but 
existing conditions enable the American manufacturer to 
compel the purchase of his goods by the American farmer at 
exorbitant profits. So great has been this discrimination by 


American manufacturers in favour of foreign purchasers, that the | 


Canadian Customs authorities have come to regard with sus- 


picion the — on nearly all American invoices, as they cannot | 


understand why these goods should be sold to Canadians at so 


great a reduction from the prices at which they are sold at home | 


at the point of manufacture. In consequence, they have been 


largely adopting the plan of appraising these goods for duty at | 
the home figures. The result of this practice is that we are losing | 


our export trade to this and other foreign countries, the falling off 
of the American export trade to this port on dutiable articles for 
one year having been £43,689. The short-sightedness of our 
manufacturers in this respect, no less than the development of 
manufacturing in Canada, is closing this, as it does, other outside 
markets to our goods, and is driving us back to trade only with 
ourselves to the injury of our great agricultural interests, to the 
reduction of the wages of our working men, and the lessening of 
the products of our factories. 


Canada: Commercial economy of Hamilton, Ontario.—The 
United States Consul at Hamilton reports :—Near £41,400 worth 
of coal was imported in 1887, and a duty of £10,262 being col- 
lected upon soft coal. All local dealers have increased their 
storage room by building additional coal sheds. The removal 
of the duty on hard coals had no perceptible effect upon prices, 
the market being controlled by the coal combine and the coal 
exchanges in the principal coal markets. In city contracts for 
large orders the price is fixed by a committee of the Coal Ex- 
change in some instances, and when the price is fixed the con- 
tract may be awarded either by auction or drawing lots. Such 
a contract was sold by auction in 1887 for one leading city, and 
the premium paid divided evenly among the members of the 
association. The price for the Ontario Government contract for 
the insane asylums for 1887 was £1 0s. 9d. per ton of egg coal, 
then being sold at retail for £1 6s. 3d. a ton, but the contract 
was filled in the spring when business was dull. Builders’ hard- 
ware and tools and small agricultural implements are the chief 
importations from the United States. The English importations 
consist largely of merchant bar iron and cutlery. The United 
States importations are about equal in this part of Canada. 
The steady development of home enterprises like the Peter- 
borough Lock Company is reducing the importation of builders’ 
hardware. The American Screw Company, of Providence, has 
built a large factory here because of the low tariff on iron. The 
Hamilton Steel Wire Nail Company has been formed with the 
object of the manufacture of all standard sorts of barbed and 
common steel nails, brads, moulding nails, copper, iron, and 
steel shoe nails, and rivets. Six new machines of improved 
pattern, automatically fed, and manufacturing the nails from the 
wire, have been purchased in the United States. Bells for 
buildings and churches are imported from the United States. 
The domestic demand for bells would justify the establishment 
of a local foundry ; cast iron hollow ware, enamelled sheet iron 
vessels, and granite are imported largely from the States. 
The saws imported also from the States are mostly hand saws. 
There is a factory at Galt worked by an American company, and 
run to its full capacity in supplying circular and hand saws. 
Copper, tin, and zinc are generally imported in sheets and manu- 








immigrants, 59 of whom were 
mechanics, had come into his 
district, 5651, or 71°35 per cent., 
coming from Great Britain, and the 
remainder from Germany and the 
United States. 


Colombia: Trade of Carthagena. 
—The United States Consul at Car- 
thagena reports:—“ When the pro- 
posed public worksof re-opening the Dique Canaland constructing 
the Antioquia Railway are completed, Carthagena will regain her 
ancient prestige, and now is the time for American enterprise to 
make itself felt. Formerly the steamboats navigating Colombian 
rivers were bought in the United States. Now they are bought 
in England. One of the Carthagena companies has lately 
bought three first-class iron steamboats in England, and they 
are now running regularly from Carthagena to the head of 
navigation on the Magdalena River, vid the Dique. The latest 
one launched, the Pedro Velez, has horizontal compound 
surface-condensing engines, with two return tubular boilers, 
steam capstan, iron hull—divided into eighteen watertight 
compartments; length over all, 139ft. 6in.; beam, moulded, 
24ft. 6in.; depth, moulded, 4ft.; rooms on hurricane deck, 
electric bells, and all modern improvements. Total cost, 
finished and put together here, £14,000. Considering how 
much nearer the United States are to Colombia, and the great 
experience American builders have had in constructing steam- 
boats for shallow rivers, the sudden transfer of so important 
an industry from American maunufactories to British workshops 
deserves careful attention and study.” 


Norway: British manufactures in Tonsberg.—English manu- 
factures are well esteemed, and considerable quantities are con- 
sumed here, though they are not imported direct, but find their 
way to Tonsberg chiefly through wholesale houses in Christiania. 
At the same time, cheap German manufactures, pushed by 
energetic travellers, are sold in much larger quantities than 
British. 
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Crvin AND MECHANICAL ENGINEERS’ SocleTy.—A paper was read 
at a meeting of this Society, on April 3rd—the president, Mr. Mid- 
tleton, in the chair—by Mr. James Bateman, C.E., on “ The Road- 
stones of Somerset and Wilts.” The author spoke to the superi- 
ority of the wear of hand-broken stone, and regretted that the 
price paid for hand labour was so inadequate that it was difficult to 
obtain men to undertake this work in time for autumn repairs. 
He gave a description of the characteristics of the different stones 
in that district, and recommended the use of high-class materials 
such as the basalt of Cranmore, which can be delivered in London 
at the cost of 9s. 3d. per ton. 


DEATH OF A BoLtTON ENGINEER.—At Deane Churchyard, Bolton, 
on Monday, were interred the remains of Mr. John Musgrave, 
member of the firm of Messrs. John Musgrave and Sons, Limited, 
Globe Ironworks, Bolton, who died from a complication of ail- 
ments the previous Wednesday at Eastbourne, after a brief illness. 
The funeral was attended by the leading people in the district, 
including the Mayor of Bolton, and a large number of the employés 
from the Globe Works was present. The wreaths, crosses, and 
anchors, were numerous, and included one from Paron Ludwig 
Knoop, Moscow, and another from Baron Julius Knoop, Wies- 
baden. The deceased, who was in his sixty-ninth year, was the 
third son of the late Mr. John Musgrave, founder of the well-known 
firm, and during his life always took an active part in the manage- 
ment of the business, He was a clever engineer and expert 
mechanician, and many of his patents have turned out to be very 
valuable to the firm. In the course of his busi the d d 
gentleman visited several distant countries, and in Moscow was 
almost as well known as he was in Bolton. In fact, he was mainly 
instrumental in founding the fine English church which now graces 
that city, his firm contributing handsomely to the erection fund. 
In later years, however, the deceased was unable to conduct fully 
the foreign business of the firm, and that work has fallen upon a 
favourite nephew of his, Mr. Herbert Musgrave. He never took 
an active part in the municipal or public life of Bolton, but was 
associated in several charitable institutions, to whose funds he 
contributed considerably. He wasa Wesleyan, and a Conservative 
in politics, 
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ON THE DESIGNS FOR THE NEW BATTLE- 
SHIPS. 


By Mr. W. H. Wurrs, F.R.S., Assistant Controller of the Navy 
and Director of Naval Construction, Vice-President. 

RECOGNISING the great interest which is now being taken in the 
designs of the eight first-class battleships which are —— to be 
added to the Navy, and feeling convinced that no equally suitable 
opportunity could be obtained for replying to criticisms of the 
designs which have appeared in the pu ood gory. I — for and 
obtained permission from the First Lord of the Admiralty to 
prepare this paper. Its principal object is to describe the main 
features of the approved designs for these battleships, and to 
contrast their protection, armament, speed, and coal endurance 
with the corresponding features in other battleships designed 
during the last twenty years. Incidentally it will be made clear 
that there are good reasons why these ships surpass in size any 

reviously constructed vessels of the Royal Navy. Two designs 

ve been prepared and eg by the In both desi 
are embodied identical qualities: so far as relates to the disposition 
—in plan—of the armament; the number and calibre of the heavy 
guns; the nature, disposition, and protection of the auxiliary 
armament; the distribution and thickness of the hull armour; the 
propelling machinery, speed, and coal supply ; the complement and 
equipment; magazines and transport of ammunition; and arrange- 
ments for ey In principal dimensions and displacement 
the two types are identical. The essential differences are, that 
while one design is for a turret ship with moderate freeboard at 
the extremities, and with guns about 17ft. above water, the other 
is for a barbette ship with the guns carried about 6ft. higher, and 
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New Turret Sarp—Desicn. 


with high freeboard at the bow and stern. It will be convenient 
to preface a description of the designs by the consideration of the 
dispositien of the armament, a matter of the highest importance, 
which necessarily exercised great influence upon other features of 
the design, including, as will be shown hereafter, the distribution 
of the armour. 
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New Barserre Saip—Desicy. 
Alternative dispositions of armament.—The Board took into con- 
sideration all the principal dispositions of armament adopted in 
recent years for battleships, as well as several proposals that have 
been made—some of which have been patented—but not yet carried 
out in practice. It may be of interest and assistance in the discus- 
sion < briefly summarise -_ illustrate some of the a import- 
ant of these arrangements, and for this purpose a series of diagrams 
—Figs. 3 to 16—have been pospenele a tne diagrams the 
arrangement of the armour is also indicated. Fig. 3 shows the 
disposition of the armament of the Sultan, d in 1868. 
ically the whole of the armament is contained in a central 
two-storied battery placed amidships, and associated with a water- 
line belt of armour. Other illustrations of the ‘‘ belt and bati 
ona ” need not be given, as it is well known. Figs. 4 and 
show respectively the arrangements carried out in the “ breastwork 
monitors,” Devastation and Thunderer, designed in 1869 and 
proposed for the Fury in 1870. Here a low freeboard is adopted 
for the greater part of the length; and the two turrets, each 
containing two guns, are placed at the ends of the armoured breast- 
work, which is of less breadth than the ship. This design for the 


Fury was cancelled, and work upon the ship stopped at an early 
e. The vessel was entirely re-designed in 1872—see Mr. 
Barnaby’s paper in ‘‘ Transactions” for 1873 


73—and became the Dread- 






































nought, which is illustrated in Fig. 6. In all these desi the 
disposition of the armament is identical: and in securing the “all- 
round fire” of the turret guns it was made practically impossible to 
carry any effective secondary armament. Fig. 7 shows the 
Infiexible, a central citadel ship with turrets placed en echelon. In 
some of the later ships of this type an endeavour has been made to 
carry a few 6in. guns as well as light quick-firers on the super- 
structures; but, as in the previous disposition, the means 
taken to secure large arcs of command for the heavy guns reduced 
greatly the efficiency of the secondary armament. Fig. 8 illus- 
trates the arrangements of the Italian citadel-turret ships Duilio 
and Dandolo; and Fig. 9 those of the German citadel-barbette 


1 Read at the Thirtieth Session of the Institution of Naval Architects. 








ships of the Sachsen class. During the period 1869-78 very little 
was done in the designs of H.M. ships in the direction of providing 
for a numerous and effective dary ar t; but this was 
not true in foreign navies, and particularly in the French Navy. 
Figs. 10 and 11 show the principal features in the disposition of 
armament in a large proportion of the French battleships. There 
are four protec stations, each containing a oe with a 
large arc of training. Ata lower level are placed a number of guns of 
moderate calibre, sheltered to some extent from the fire of the heavy 
guns. A very similar arrangement to Fig. 11 has been adopted in 





the heavy guns in several armoured positions involved a consider- 
able interference with the efficiency and power of independent 
action of the auxiliary armament. Moreover, the multiplication of 
protected positions for the heavy guns involves a considerable 
additional weight of armour for a given thickness as compared with 
what suffices for the defence of a less number of stations each con- 
taining two guns. On the other hand, the principle of concentra- 
tion pushed to an extreme has serious disadvantages and draw- 
backs, although it enables greater thickness of armour to be used 
within any = limit of weight, since it reduces the area to be 
+ jan ese hi +f A | 





the Imperieuse and Warspite of the Royal Navy, where 
able experience has been gained of its practical working. Another 
typical disposition of the armament is illustrated by Fig. 12, which 





represents broadly the arr ts adopted in the Italian battle- 
ships Italia and Lepanto. Here the four heavy guns are carried 
en barbette, high above water, at the ends of a single armoured 


inclosure placed near the middle of the length of the ship; nearly 
the whole upper deck forming a glacis, over which these guns fire 
if the full arcs of training are obtained. The auxiliary armament 
is chiefly carried on the main deck, and sheltered by the upper 
deck from the fire of the heavy a It will be remembered that 
in the design for an American battleship, described by Mr. John 
in a paper read before the Institution last year, a somewhat similar 
disposition of the armoured battery or citadel was adopted, but in 
association with turrets, and with a different arrangement of the 
auxiliary armament and upper works. Fig. 13 represents the 
Russian battleship Catherine II. In this case the battery is of 
large extent, and at each of the corners pairs of heavy guns are 
mounted en barbette, on the disappearing principle. The upper 
deck is a glacis for their fire, and the auxiliary armament is placed 
below this deck. Fig. 14 represents the disposition of armament 
in the Admiral class. Here the secondary armament is greatly 
developed and mainly carried in a central battery between 
the two protected stations containing the four heavy guns, 

ig. 15 illustrates the very similar arrangements—in plan 
—adopted in the Nile and Trafalgar. It will be seen that 
in these vessels the central battery is shorter, and the secondary 
armament less numerous than in the Admirals. Fig. 16 illustrates 

















DEVASTATION. — 
is a bulkhead from breastwork to ship's side. 


A 
B B are bulkheads added during construction. 
8 88 is superstructure added during construction. 


one of the various arrangements proposed by Sir Edward Reed, 
under his patent, No. 12,479, of 1887, but not adopted, I believe, 
in any ship yet built. An arrangement has been patented 
by Sir N. by’s—No. 7759, of 1888-—for securing in ships of 
relatively small size ‘‘an all-round fire from a single position, the 
guns being armour-piercing, and the armour defending them being 
as thick as that usually employed for the defence of the emplace- 
ments of heavy guns in large Battle-shipe.” The diagrams given in 
the patent specifications do not indicate the disposition of the 
armour in an actual ship, but, as it is explained that the funnel is 
to come up through the centre of the platform carrying the guns, 
it is obvious that the armoured tower must be placed near the 
centre of the length of the ship, and that practically the whole of the 
upper deck must be treated asa glacis over which the guns must fire. 
So that any auxiliary armament which might be carried would have 
to be placed below this upper deck. There are other features in 
the plan in relation to protection, buoyancy, and stability, to 
which it is unnecessary to make any reference in this connection. 
It will be understood that for the present purpose I am dealing 
only with these various dispositions of armament in plan, and am 
not discussing the very important question of heights of guns 
above water, to which reference will be made hereafter, as well 
as to the arrangements of armour plating indicated on the diagrams, 

Disposition of armament in new designs.—After careful considera- 
tion of these and other alternative arrangements, the Board laid 
down the following principles for the new designs :—‘‘(1) That 
there should be four heavy guns placed in two protected stations, 
situated at a considerable distance apart, each pair of guns having 
an arc of training of about 260 deg., equally divided on each side 
of the line of keel. All four of these guns to be available on each 
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broadside. (2) That the greater portion of the auxiliary—or 

d y—ar t should be placed in a long, central battery, 
situated oetween the two heavy gun stations, and so disposed that 
there should be practically no interference with the fire of any one 
gun by that of any other. (3) That in view of the development 
of high explosives, it was desirable to secure the widest possible 
distribution of the guns in the auxiliary armament; and that it was 
preferable to mount the auxiliary armament on two decks, one of 
them being the spar deck, rather than to carry the guns chiefly 
between decks.” e reason for this decision will be found in the 
parliamentary papers above mentioned. It may be well, however, 
to briefly summarise the most important points of the discussion. 
Under modern conditions, with quick-firing guns and high explo- 
sives in rapid development, it is essential to provide every battle- 
ship with a numerous, powerful, and well-placed auxiliary arma- 
ment, in addition to her heavy guns. The disposition of the 
armament must be such that, while giving t command to the 
hea’ —_ their fire shall not interfere with, or be dangerous to, 
the lig ter guns and their crews. Provision must made, 
in fact, for the safe and simultaneous working of all the guns, 
under the excitement of action, when precautions, which 
may answer fairly well at drill, cannot be certainly enforced. 
Reviewing all the dispositions that have been adopted or _— 
it was seen that the disposition illustrated in the Admi and 
Trafalgar classes was superior to all others in the fulfilment of 
these essential conditions, and it had other advan Experi- 
ence in the Imperieuse had shown that the system of distributing 











pr ject were ed to outweigh the 
advantages, and are stated in the Parliamentary a og as follows : 
—(1) the t risk of the principal armaments ing placed hors 
de combat by the explosion of a single heavy shell within or under 
the armoured enclosure; (2) the enormous difficultles which this 
disposition of the main armament introduces into the efficient 
working of a powerful and numerous auxiliary armament, Experi- 
ence gained with the vessels of the Admiral class has as yet oval 
limited, but it has confirmed the good opinion formed at the 
stage of design as to the merits of the disposition of the 
armament; and, so far as I am informed, the general feeling 
amongst gunnery officers in the service is that the system is best. 
adapted for modern requirements, We may anticipate that on 
this point the discussion will afford the Institution an Sey 
of hearing the opinions of naval officers. I will only add a sug- 
gestive fact, mentioned in the parliamentary papers :—‘‘In some 
of the most important foreign navies, where one or other of these 
modes of disposing the ar t had been adopted, and the prin- 
ciples either of extreme distribution or of relative concentration 
had been carried out, the latest designs had contained arrange- 
ments similar to those decided upon as best for future battleships 
in the Royal Navy, which disposition is also to be found repre 
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sented—in plan—in vessels like the Trafalgar and in the Admira 
class.” Referring to Figs. 1 and 2, and to the tabular statement, 
it will be seen that the disposition and character of the armaments 
in the turret and barbette designs are practically identical. The 
barbette ship, being of higher freeboard at the extremities, can 
carry a few more 6-pounders, quick-firers; and her heavy guns are, 
as before stated, 6ft. higher. But in plan the dispositions are 
the same, and the secondary armament in the central battery 
identical. 

Number and calibre 4 heavy guns.—It has been decided that each 
ship shall carry four 13}in. 67-ton guns as the principal armament, 
with hydraulic apparatus for training, elevating, and loading the 

ns. The grounds for this decision are sta as follows:—The 
eight of the turret guns above water in the ae as designed 
was 15ft.; in the new turret ship it will be 17ft. ith the thick 
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armour used for the protection of the turrets and turret bases, 
this apparently small chanye in the height of the guns above water 
involves an additional weight exceeding 150 tons. In the barbette 
ships the heavy guns will be 23ft. above water. 

Auxiliary armaments in the new ships.—While the heavy gun 
armament is practically identical with that of preceding ships, the 
auxiliary armament is of unprecedented weight and power. In the 
tabular statement the facts are set out, but I must add some remarks, 
as there has been serious misunderstanding on this matter. For ex- 
ample, in a letter published in the Times of March 22nd, SirE. Reed, 
in comparing the new designs with the Trafalgar, said :—‘‘ There 
isa small increase intheminorarmament. . . The increase of 
minor armaments is too small to dwell upon in this connection.” 
I will endeavour to show how mistaken is the view thus publicly 
expressed, As designed, the Nile and Trafalgar were to carry 
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eight 5in. guns, besides a considerable number of small quick-firing 
guns and boat guns. The total weight of this auxiliary armament 
was a little less than 140 tons, A very short central battery sufficed 
to contain thisarmament. During construction six 4°7in. 45-pounder 
uick-firing guns have been substituted for the eight bin. guns. 
This reduction in the number of gunshas been accompanied, however, 
by an increase in the total weight toabout 185 tons, theservice regula- 
tions providing for avery large supply of ammunition for quick-tiring 
guns. Turning to the new battleships, it will be seen that they 
are each to carry ten 6in. a apg besides a considerable 
number of smaller quick-firers. e 6in. ae rg | gun is still 
in the experimental stage. It will be adopted in these ships if 
successfully worked out, and weight has been taken for it. So far 
as weights are concerned, these ten 6in. guns, with their mountings 
and ammunition, represent no less than twenty guns of the same 
calibre, with the allowance of ammuntion hitherto carried. The 
total weight of the auxiliary armament in the new ships is about 
500 tons or considerably over three times the weight originally 
i to the corresponding armament in Trafalgar, and two and 
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two-third times as ag as the weight of auxiliary armament to | 


be actually carried hy that ship. I may fairly claim that such an | 
increase is not —— described as ‘‘small” or ‘‘too small to | 
dwell upon.” dn the contrary, to provide for it has proved one of | 
the principal problems in the design. And those familiar with 
warship construction will know well that in stopping short, as I 
have done, at a comparison of weights of guns, mountings and 
ammunition in the two designs, I have greatly understated my case. 
For example, to accommodate this auxiliary armament a central 
battery has to be provided about 170ft. in length, whereas in the 
Trafalgar the central battery is not quite 110ft. in length. The 
more numerous and powerful 6in, guns, of course require con- 
siderable additional weights to be worked into magazines, arma- 
ment fittings, gun supports, &c. And with this increase in arma- 
ment there has necessarily been associated an increase in comple- 
ment of over 100 men, as compared with the Trafalgar, together 
with the weights for provisions, stores, and accommodation corre- 
sponding thereto. ere these extra weights, which are inevitable 
when the auxiliary armament is accepted, totalled up, the result 
would constitute a very large addition to the already large excess 
which the new ships have to carry. ; . f 

Armour protectvon ¥ new turret ship design.—This cannot be 
better described than by the following extract from the First Lord’s 
statement to Parliament:—‘‘The armour protection of the hull 
proper includes two principal Seotunes + (1) A belt, 84ft. broad, 
extending over two-thirds of the length of the vessel, and having a 
maximum thickness of 18in, armour. Transverse armoured bulk- 
heads complete the belt, a 3in. steel deck is fitted above it, and a 
strong protective under-water deck completes the protection 
before and abaft the belt. ‘‘(2) The broadside above the thick 
belt is protected, to a height of about 9}ft. above water over a con- 
siderable portion of the length, by 5in. armour. Screen bulk- 
heads similarly armoured enclose the central battery. The pro- 
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tection of the heavy guns consists of 18in. armour on the turrets, 
and 17in. on the redoubts protecting the turret-bases, &c.” The 
diagrams in Fig. 1 will make this description clearer. It will be 
seen that each turret stands in a separate battery or redoubt, 
which rests upon the protective deck, and is strongly armoured 
for the defence of the turret bases and loading apparatus. 
This system has been previously carried out in the Victoria 
and Sans Pareil, in each of which there is only one turret. 
The belt armour rises 3ft. above water, and extends 
5ift. below water. Its longitudinal extent is sufficient to 
insure that if the spaces before und abaft it and above 
the under-water protective deck were flooded, very small 
“sinkage” and very moderate “change of trim” would ensue. 
The maximum thickness of the belt armour is 18in., as against a 
maximum of 20in. in the Trafalgar. The minimum thickness at 
the ends of the belt is the same as in the Trafalgar, l4in. The 
proportion of the length protected by the belt is the same in both 
cases. Above this thick armour belt and protective deck the 
broadside is armoured with din. steel for a length of 145ft., and to 
the height of the uP r deck amidships—94ft. above water. 
Oblique armoured bulkheads or screens extend across the pro- 
tective deck, and meet the redoubt armour, thus completely 
inclosing a lightly armoured citadel with its top at the level of the 
upper deck—94ft. above water—having the same extreme length 
as the central battery, viz, 170ft. Within the 5in. steel armour 
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on the sides coal-bunkers are built, extending from the belt to the 
upper deck, and having an athwartship thickness of 10}ft. When 
filled with coal these bunkers would greatly reinforce the defence ; 
when empty the minimum defence is 5in. of steel, which is proof 
against all the smaller natures of quick-firing guns, and against 
many of the most destructive forms of attack from much larger 
guns. In the Trafalgar—as illustrated by Fig. 15—the two ‘‘ turrets 
stand at the ends of a long armoured citadel extending to the full 
breadth of the ship ; with vertical armour on the sides—varying in 
thickness from l6in. to 18in.—rising to a height of about 11ft. 
above water” according to the original design. In the completed 
ship this height will be about 10ft, The upper deck over the 
citadel is plated with 3in. steel. The distance between the centres 
of the two turrets is about 150ft., and the central battery between 
the two turrets—as already stated— has an extreme length of less 
than 110ft. and a length along the broadside of about 65ft. In 
the new turret ship—as explained—it has been necessary 
to provide a much longer central battery—about 170ft. in ex- 
treme length—to accommodate the more numerous and power- 
ful guns in the auxiliary armament; and the turrets are 
placed about 200ft. apart. Consequently, if the citadel system 
embodied in the Trafalgar had been repeated, the length of the 
thickly-armoured sides would necessarily have been considerably 
increased ; and a great additional weight and cost of armour, &c., 
would have been incurred if the same thicknesses had been main- 
tained; or a considerable thinning of the armour, &¢., made 
necessary if the same total weight hed been adhered to. No point 
in the new designs received more careful consideration than this. 
In order to elucidate the matter, alternative designs were prepared 
for ships of the same displacement, identical in all respects, except 
as regards the adoption of the ‘‘citadel” or the ‘‘ separated 
redoubt” systems. Some of these designs are described in the 

rliamentary papers ; I will briefly note one instructive comparison. 


same di and displ t, but with a continuous citadel. 
The same total weight was allowed in both designs for the protec- 
tion above the belt armour—on the sides, round the turret bases, 
and on the turrets. Except as regards the adoption of (1)a 
citadel, or (2) a redoubt and thin-side armour, the ships were abso- 
lutely identical. In the citadel ship, with the fixed total weight 
for protection, the thicknesses of armour found to be practicable 
were: On the turrets, 15in.; on citadel in wake of turrets, 14in.; 
on sides of citadel (rising to 11ft. above water), 12in. In the other 
design the practical thicknesses were: On turrets, 18in.; on 
redoubts—protecting turret bases—1l7in.; on broadside—rising to 
about 10ft. above water—and on ‘‘ screen bulkheads ”—completing 
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this thin armour across the ship—4in. to 5in. That is to say, the 
latter design gave 3in. greater protection to the stations of the 
heavy guns, at the cost of reducing the thickness of armour on the 
sides from 12in. to 5in. and lowering it about lft. In the redoubt 
arrangement the 3in. steel deck—as already explained—was 
situated at the level of the upper edge of the belt—3ft. above 
water—and in the citadel arrangement at the top of the citadel 
armour—about llft. above water. These and other facts having 
ages before the naval officers attending the meeting con- 
vened by the First Lord, the following decisions were arrived at :— 
‘*(a) That it was preferable to have two separate strongly protected 
stations for the four a guns, rather than to have a single citadel. 
(6) that on the whole the 4in. armour amidships, from the belt 
deck to the main deck, associated as it would be with the internal 
coal bunkers, subdivided into numerous compartments, might be 
considered satisfactory ; but that if armour weight became avail- 
able, it could be profitably utilised in thickening the 4in. steel 
above the middle portion of the belt.” I would draw particular 
attention to the first of these conclusions, since it expresses a most 
important distinction between the two systems of protection. With 
separate redoubts, placed far apart, the two stations are isolated, 
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ITALIA AND LEPANTO. 


and there is practically no risk of simultaneous dismemberment by 
the explosion of shells, or poesten of projectiles from the 
heaviest guns, Each redoubt offers a small target to the fire 
of an enemy, and its weakest part—the thick steel protective 
plating on the top—is of so small extent, that the chance of its 
being struck is extremely remote. Serious damage to the un- 
armoured turret bases therefore involves the perforation 
of the thick vertical armour on the redoubts. With a 
single citadel, extending the full breadth of a ship, the 
case is widely different. Over a comparatively large area of the 
rotective deck aged in the neighbourhood of each turret, per- 
oration of the deck, or its disruption by shell explosions at any 
point, involves very serious risk of damage to the turret bases and 
the loading apparatus. In fact, such damage may be effected and 
the heavy guns put out of action while the thick vertical armour on 
the citadel is uninjured. Moreover, as the turrets stand at the ends 
of asingle citadel, there is a possibility of their simultaneous disable- 
ment by the explosion of heavy shells within the citadel. This last 
risk may be minimised (as in the Nile and Trafalgar) by constructing 
armoured “traverses” within the citadel ; but it cannot be wholly 
evercome so long as both turrets stand in one armoured inclosure. 
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It may be thought that the risk of damage to a 3in. steel deck 
situated 11ft. above water is remote ; but I think the facts are as 
stated when actions at sea are taken into accouut. For example, 
if a ship of 70ft. to 75ft. beam is rolling only to 10deg. from the 
vertical, which is by no means a heavy roll, she presents a target 
having a vertical—projected height of 13ft. to 14ft. to an enemy’s 
fire, and even if she is a steady, slow moving ship, she will do this 
four or five times in each minute. Now at this angle of inclination, 
assuming the flight of projectiles to be practically horizontal, even 
the thickest protective steel decks yet fitted in battleships are 
liable to serious damage from the fire of guns of moderate calibre 
and this danger is increased by the employment of high explosives. 
Of course I do not mean to say that this damage is to follow from 
fire intentionally aimed at the protective deck; but with a great 





wo outline designs were prepared—one closely approximating to 
the turret ship proposed to be built, the other for a ship of the 


and sustained volume of fire, such as is possible with a powerful 
auxiliary armament, and especially with quick-ftiring guns, it is 








obvious that there is a very real danger of chance shots injuring 
seriously the wide expanse of the protective deck at the top of a 
long citadel. Again, it must be noted that the chances of damage 
to a deck placed 10ft. or 11ft. above water, and with large exposed 
surfaces in the neighbourhood of the turrets when a ship is inclined 
or rolling, are greater far than those of a deck 7ft. or 8ft. lower, 
and with 5in. armour on the sides protecting the deck from the 
direct impact of shells containing heavy bursters. It is for the 
naval gunner to estimate these chances of injury; but, unless 
I am greatly mistaken, their verdict will be that a far greater 
number of shots are likely to strike at a height of 
8ft. to 10ft. above water than at a height of 4ft. to 5ft. 
These considerations, I submit, amply justify the selection of the 
separate redoubt system, in association with the thin side armour 
above the belt, and the lowering of the protective deck to the top 
of the belt in the new designs. It may be urged that, if the 
redoubt system be adopted, it should associated with side 


| armour and screen bulkheads of greater thickness than Sin. steel, 
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and more strongly backed. ‘Th’‘s is jerfectly practicable, but 
necessarily costly, involving an additional load of armour, ani a 
corresponding increase in the size of the sbip. The Board of 
Admiralty, and the officers called into council, had in their posses- 
sion, when considering this question, the most recent and 
complete experimental data obtained by firing aguinst the 
Resistance, with guns of various calibres, including quick-firers, 

rojectiles of all patterns, and explosives of different kinds. 
ir Edward Reed objects to the adoption of narrow water-line 
belts of thick armour in battleships generally, although I under- 
stand him to favour the use of such belts in cruisers. His conten- 
tion, shortly stated, is that with such narrow belts, there is a great 
risk that the damages done to the sides above the belt in action 
will speedily cause the ships to become unstable—in the transverse 
sense—and to reach a dangerous condition. Now, clearly this is a 
matter which turns chiefly, if not solely, upon the estimate that 
may be formed of the damage likely to be done in action. It is 
not a question of an abstruse nature, involving elaborate and 
scientific calculations of stability. Everyone can see that if a ship 
originally of high freeboard, carrying great weights of armament 
and armour aloft, could be brought down, by the rapid and whole- 








NILE AND TRAFALGAR. 


sale destruction of her upper works, to a virtual freeboard of 
2ft. to 3ft.—the height of the thick armour belt above water— 
while those great weights of guns and armour, X&c., still 
remained aloft, she would reach a dangerous conditiun, and 
would be readily capsised. On this point there can be 
no difference of opinissi: Moreover—as I pointed out seve- 
ral years ago in a published correspondence with Sir Edward 
Reed—this element of danger, if it really exists, is not sen- 
sibly affected by carrying the narrow belt throughout the length 
instead of stopping short of the extremities. Here then lies the 
pith of the whole question. Are such extensive damages likely to 
be done in action, and to be of a character that will virtually throw 
open to the sea the portions of the ships lying above the narrow 
armour belts? Is it to be regarded as impossible to keep ships thus 
armoured from capsising under fire? What has been the general 
verdict of naval authorities on this matter, as evidenced in ships 
actually built ? Reference to the diagrams already used in connec- 
tion with the dispositions of armament gives the answers to these 
questions. It will be seen that in the recent battleships of nearly 
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all foreign navies belts of thick armour as narrow as, or narrower than 
those condemned by Sir E. Reed have been and are being adopted. 
Uptodate, in most foreignships, these narrow belts have not been asso- 
ciated with as effective a cellular construction of the sides as is pos- 
sessed by the Admiralsand other belted shipsof the Royal Navy. Nor 
has coal protection been similarly cared for and made possible at 
the sides above the belts. Much less has there been provision 
hitherto in foreign ships of lightly armoured citadels above the 
belt, such as are proposed for the new ships. It is true that many 
of these foreign po. have belts going to the bow and stern; but 


that fact does not affect our present discussion, and it may be 
assumed, from what has been done and is doing abroad, that naval 
and professional authorities there, as well as at home, do not share 





the apprehensions expressed by Sir Edward Reed. By commcn 
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consent his estimate of the serious risks inevitable with narrow 
belts is not endorsed. I append a tabular statement showing that 
the character of the water-line protection ina number of British 
and foreign ships, and the vertical distances to which the armour 
is carried above and below the designed load water-line. It is 
perfectly obvious from this table that so far as the belt proper is 
concerned, the new ships are on practically the same footing as 
recent ships built in this country and abroad. But I must 
repeat, that they have above the belt a lightly armoured 
side, which most foreign ships have not. They are to be 
armoured, in fact, to 9}ft. above water, as against 2}ft. to 3ft. in 
most foreign ships; the total depth of armoured side is to be 
15ft., as against 7}ft. to Shft. in some of the largest foreign 
ships. Relatively to those ships, therefore, the new designs 
clearly occupy a good position, and that is the true test. 
In passing it will be noted from the diagrams that narrow belts 
have in nearly all cases been associated with dispositions of arma- 
ments placing the guns and their armour protection high above 
water and far apart. I do not desire to enter into any lengthy 
explanation of the reasons which have led to this general adoption 
of narrow armour belts. Probably the chief reason is to be found 
in the fact that from the outset the depth to which armour has 
been carried below water has been very moderate. 
| Armour as designed. 
Height of thick Beam of 


Depth of belt side armour ship. 





| below load 
| oa above load 
water-line. water-line. 
ft. in. ft. in. ft. in. 
Bellerophon .. .. .. « 6 0 5 6 56 0 
ee ee 6 0 8 6 59 0 
( (4 2” amidships ) 
Devastation .. «2 «os >; 5 0 - andaft;o” >» 62 3 
( forward) ) 
2 - ‘ ‘9” idships: 
Fury (design cancelled) .. 5 0 ’ (4 6” coca . t 62 3 
( (11'0” amidships ) 
Dreadnought .. .. .. .. 5 6 4 | 3’ 0” before and 63 10 
(. abaft citadel) | 
( 6 0 9 8 ) 
Inflexible.. .. « (7 0” at fight-(s’ 8” at fighting - 75 0 
( | ing draught) draught) } 
( (11'0” amidships ) 
ee 5 6 + 80" beforeand - 73 0 
abaft citadel) ) 
New Designs .. .. .. .«. 5 6 3 0 75 0 
Admiral Duperre { 5 6 2 6 67 0 
Admiral Baudin »- French 5 3 3 0 70 0 
Magenta class ) \ 4 10 2 6 66 0 
( (11 0” amidships ) 
Si — is 5 ) 30” before and | 
inope class (Russian)... .. 5 0 Sha ag aang 69 0 
ae of battery) ) 
ie » (Itali Armoured deck at side is 6ft. } - 
Italia and Lepanto (Italian) below water as designed. i 74 0 
(10’ 0” amidships ) 
—— és . 2’ 0” before and _ 
Duilioand Dandolo ,, .. 6 autttened (7 © 0 
citadel) ) 


In recent years this depth has been somewhat diminished, as will 
be seen from the table, both absolutely and in relation to the beam 
of ships. Of course, it may be argued that the depth of armour 
below water ought to have been increased as ships became larger 
and broader. That isa separate question, and just now we are 
concerned chiefly with matters of fact, and with comparisons of 
our ships with foreign ships. Asa matter of fact, armour protec- 
tion goes to a moderate depth below water in all cases, Conse- 
quently, it is quite possible, and, in fact, quite common, for the 
lower edge of the armour to be emerged, either by a very moderate 
inclination of the ship, or by her motion through still water, or by 
the movement of waves along her sides, or by her rolling in a sea- 
way, as well as by many possible combinations of these circum- 
stances. This emergence of the armour involves the exposure of 
the unprotected bottom, and chance shots entering below the 
armour may destroy the ship, and inevitably will cause damage 
that must be practically irremediable under the circumstances 
of action, and must result in the entry of large quantities 
of water into the vessel, even though she may be kept 
afloat by her water-tight sub-divisions. The unarmoured under- 
water portions of the sides and bottoms of war ships are, 
moreover, exposed to serious damage in action by submarine 
torpedoes and by ramming; but it is unnecessary to dwell on the 
point. Contrast with these undoubted risks, the risks involved in 
damage to the sides immediately above the armour belt, and also 
above the normal water line. The consequences are clearly not so 
serious in many respects, Something may be done towards stop- 
ping or limiting the inflow of water when the damage is done above 
water. ‘There is no head of water to deal with, as when the bottom 
below the armour is broken through. The projectiles which enter 
have opposed to them the protective deck at the top of the belt, 
and must pass through or seriously damage it before any of the 
vitals—boilers, engines, magazines, &c.—are attacked. And in 
the new ships—as already explained—projectiles must pass through 
the light armour before they can reach most portions of that 
deck, an immense advantage when high explosives are used. 
Given, therefore, armour reaching to a modcrate depth below 
water, a narrow belt is not such an unreasonable mode of pro- 
tection as has been assumed, and the almost universal practice of 
adopting it is seen to have some justification. I will only add one 
remark, which I feel disposed to apologise for, although it expresses 
a truth often overlooked in these discussions, viz., that the integrity 
of the unarmoured portions of a ship’s bottom lying below the 
armour, is as essential to the maintenance of her stability as the 
integrity of the sides above the armour belt. Yet it is no exagge- 
ration to say that very frequently when the gravest fears are 
expressed of what may result from damage to the out-of-water 
portions of ships, it is virtually assumed that the parts under water 
when floating in still water, are not liable to injury in action. 
Such assumptions are clearly inadmissible. 

Description of the barbette design.—Although the foregoing 
descriptions have dealt chiefly with the turret ship design for a 
first-class battleship, in order that a comparison might be made 
step by step with the Nile and Trafalgar, it is proposed to build 
only one such ship out of the eight ships to be laid down. This 
action is described as follows in the parliamentary papers:— 
“‘ Barbettes v. turrets. —The advantages and disadvantages of both 
systems baving been reviewed, it was agreed—in view of the 
vessels existing in foreign navies or now under construction 
—that the barbette arrangement in design (c) was to be 
preferred in a battle-ship intended for general sea-going 
purposes. Sir Arthur Hood recommended that of the ships 
proposed to be laid down in 1889-90, in the dockyards, 
one should be on the turret system.” I will now proceed to 
summarise the chief points of difference between the designs—see 
Figs. 1 and 2—to some of which allusion has already been made. 
In the barbette ships the freeboard at the ends is increased to 18ft., 
or 63ft. more than the freeboard in the turret ship, and about 
7ft. 4in. more than in the Trafalgar as completed. The heavy 
guns are carried 23ft. above water, as against 17ft. in the new 
turret ship, and about 15ft. as designed, or 14ft. as completed, in 
the Trafalgar. It is unnecessary for me to dwell upon the great 
advantages that should result from these changes in the power 
of maintaining speed and fighting guns in a seaway. In the 
Royal Navy a very large proportion of our most recent and 
powerful ships are of moderate freeboard, carrying their guns only 
12ft. to 14ft. above water, whereas in foreign navies, in recent 
years, the heavy guns are chiefly carried from 22ft. to 28ft. above 
water, and the freeboard is high. The decision of the Admiralty 
to largely adopt the barbette design is avowedly based on these 





facts, and arrived at with a full knowledge of the relative advan- 
tages and disadvantages of the turret and barbette systems, after 
considering designs for turret ships with guns placed at equal 
height above water, and with the same freeboard as the barbette 
ship. It will be obvious that the increase in height of freeboard 
aa: of guns above water can only be secured by means of addi- 
tional hull weights and rearrangements of the armour. What has 
been done is this—the turrets have been abolished, and the weight 
of armour, Xc., is utilised in adding to the height of the redoubts 
in which the turret bases stand. The barbettes thus formed are 
strongly armoured from the 3in. protective deck above the belt 
upwards, and are divided into two storeys. In the upper storey 
stand the turntables carrying the heavy guns; in the lower storey 
will be placed the turning engines and other important portions of 
the equipment. In most barbette ships hitherto built, whether 
English or foreign, the barbettes have been shallow armoured 
cylinders with plated bottoms, standing on light steel structures at 
a considerable height above the belt deck. Armoured tubes have 
been fitted to protect the ammunition when it is passed up from 
the magazines into the barbettes. This system greatly econo- 
mises weight of armour, but the development of high explo- 
sives makes it possible that shells containing bursting charges 
of great energy might be exploded immediately under the 
floors of the barbettes. Consequently it has been decided 
in the new ships to adopt the alternative system above described, 
although it involves a very large expenditure of weight and cost on 
armour. The hydraulic system of mounting, working, and loading 
the 67-ton barbette guns to be carried out in the new ships will 
resemble closely that already successfully adopted in the Admiral 
class. As regards the disposition of the belt armour, protective 
deck, and 5in, armour, as well as the protection of the auxiliary 
armaments, the barbette ships are identical with the turret design, 
already described. 

Speed.—It was originally contemplated to adhere in the new 
designs to the speed that had mn first accepted for the 
Trafalgar, viz, 15 knots on the measured mile, with natural 
draught, and sixteen and a-half knots with forced draught. In 
working out the designs, it has been found possible to increase 
these speeds to about sixteen knots natural draught, and seventeen 
and a-half knots with forced draught. These estimates of speed 
are, of course, based upon model experiments made in the Admiralty 
establishment at Haslar, by Mr. R. E. Froude, and upon our 
analysis of the results of speed trials of recent ships. Put in 
another way the facts are these. The Trafalgar form is well 
adapted for the maximum speed intended in the design, sixteen 
and a-half knots; it is not well adapted for higher speeds, and even 
if large additional power could be developed, very little extra 
speed would be gained. On the other hand, the greater length of 
the new designs renders them suitable for speeds up to and beyond 
seventeen and a-half knots, and if additional power were developed 
the gain in speed would be appreciable. Figures might be multi- 
plied to show that my contention is correct; but I will only give 
two illustrations. In the new battleships it requires the horse- 
power to be doubled in order to pass from fourteen knots to seven- 
teen knots; but a further doubling of the power would not add 
another two knots. This willscarcely be thought a cheap increase of 
speed. Before leaving this question of speed, it may be well to point 
out the fact that these new battleships will possess speeds exceeding 
those of nearly all battle ships built or building. They will form 
a squadron of identical character and qualities, capable of proceed- 
ing and manceuvring together. Taken as a group, they will cer- 
tainly be ‘‘able easily to overtake any enemy’s fleet.” And what 
is equally important, they will, under the new programme, be 
associated with a number of very swift cruisers and torpedo gun- 
boats, thus constituting a force complete in all respects, and of 
unrivalled power as well as speed. 

Coal supply and endurance.—It was decided, after full considera- 
tion, that the new ships should ordinarily carry 900 tons of coal, 
as in the Trafalgar ; and be capable of covering the same distance, 
viz., about 5000 knots at 10 knots. Like the Trafalgar, the new 
ships will have a bunker capacity sufficient to carry a much larger 
quantity of coal if desired. But whereas any increase above 900 
tons in the coal put on board the Trafalgar necessitates an 
increased draught and some loss of speed, in the new designs pro- 
vision is made—in the form of the so-called “‘board margin ”—for 
an unappropriated weight exceeding 500 tons to be carried at the 
designed load draught and at the full speed. Strictly speaking, 
therefore, the case stands thus :—Trafalgar, coal at load draught, 
900 tons; new designs, coal at load draught and unappropriated 
weight, about 1400 tons. If the unappropriated weight should be 
assigned to coal, it would give the new designs a coal endurance 
of nearly 8000 knots at 10 knots. Apart from any such increase in 
coal, however, the 900 tons proposed isa very large supply in 
relation to expenditure; larger, in fact, than that of nearly all 
first-class battleships. Take, for example, the Thunderer and 
Devastation as completed. They can cover about 4700 knots at 
10 knots. Their full speed for continuous steaming in smooth 
water is estimated at 124 knots, and they can cover about 2700 
knots. At that speed with 900 tons of coal the new ships could 
cover about 3500 knots. At the highest speed contemplated for 
smooth water, continuous steaming—about 16 knots—the new ships 
could cover about 1900 knots. The forced draught speed is never 
intended to be maintained for more than four to five hours con- 
tinuously ; so that an estimate of coal endurance under these con- 
ditions is worthless for any practical purpose. 

Remarks on the size of new battleships.—In conclusion, I desire to 
make a few remarks on the criticisms that have appeared with 
reference to the very large size and displacement of the new battle- 
ships. These criticisms may be arranged intwo groups. (1) What 
may be termed the “‘ too many eggs in one basket” class of objec- 
tion. (2) Those which allege that the ships have been made 
unnecessarily large in relation to the qualities of speed, coal 
endurance, armament, and protection they are intended to com- 
bine. The first class are criticisms of the policy represented in the 
designs, and these I shall leave unanswered, since the Board of 
Admiralty are responsible for that policy, and I am their technical 
adviser. But it will be noted that the procedure followed in decid- 
ing on the designs involved a selection from amongst a number of 
alternatives representing ships of various classes, sizes, and costs. 
Independently of actual experience in a great naval war, and the 
experimental demonstration of the relative advantages and disad- 
vantages of a group of smaller ships, as against a less numerous 
squadron of ships individually more powerful—the aggregate out- 
lay in each case being the same—the choice between the two 

licies of construction must be Jargely a matter of opinion. But 

presume it will be admitted that the Admiralty and its naval 
advisers constitute as competent a body as can be found to deal 
with such matters. Moreover, it must be noted that in the exist- 
ing fleet we already have large numbers of battleships of less size 
and cost than the projected vessels ; and that the new programme 
associates with the eight first-class battleships, two second-class 
battleships of moderate size, and a very large number of swift 
cruisers. So that taking the fleet as a whole all views may becon- 
sidered to be represented. 

Before sitting down I will add two or three statements which 
appear to be of some importance when dealing with the relatively 
large size of the new ships. First, they have been shown to be 
made large by the great loads of armament equipment and board 
margin they carry on a moderate draught at high speed. Omitting 
the board margin—or allowance for contingent additions during 
construction—the ships are of 13,600 tons displacement and about 
26ft. Sin. mean load draught. These are the figures strictly com- 
parable with the other ships; using them the table in the next 
column is instructive. 

Secondly, the new ships, although of a displacement surpassing 
all previous battleships, are certain to be much more manageable 
than many of their predecessors with equal or greater length, and 
not possessing twin screws. Lastly, it will be seen that since the 
increase in size is chiefly due to increase in load, the assumptions 
that have been made by Sir Edward Reed and others as to relative 





increase in cost are not well founded, I am not at liberty to make 
any statement respecting the Admiralty estimate of cost for those 
ships, for reasons which will be obvious. But this I may say, that 
while the total weight of protective material in the new ships is 
greater than the corresponding total in the Trafalgar by something 





| Length. Mean | Displace- Maimum 





Draught.; ment. speed, 
| ; ; 1 9 Knots 
New ships, excluding board} ‘ft in. ft. in. | Tons, per hour, 
margim .. .. .. o- o-| 380 0 26 8 13,600 174 
Trafalgar, as designed 345 0 27 «6 12,000 164 
Imflexible .. «2 » »o+ «| 890 0 25 3 11,880 13°58 
Dreadnought .. .. .. .-| 820 0 26 9 10,820 14°2 
Minotaur eres * 26 9 10,690 14°4 
Warrior 380 0 26 9 9,210 141 
Extreae 
Draught. 
Italia 400 6 F 18,900 18 
Lepanto 400 6 30 9 13,550 18 
Sicilia .. .. .. 400 0 28 6 13,258 18 
Admiral Baudin 821 6 26 2 11,380 15 


like 150 tons, the adoption of the 5in. armour in association with 
redoubts, instead of a central citadel thickly armoured throughout, 
has the result of largely reducing the cost of the armour, This 
was not the reason, however, for the adoption of the system, as has 
already been explained. At the next meetings of the Institution 
this question of cost may be debated on the basis of ascertained 
figures, and I therefore say no more. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday afternoon Messrs, Raylton, Dixon and Co, launched 
the Delmar, the first steamer which has been built in their new 
yard, and which is No, 296 on their list. She is built for Messrs. 
G. Tweedy and Co., of London and Odessa, of the following 
dimensions :—Length over all, 305ft.; breadth, 38ft.; depth 
moulded, 22ft. 10in., and will carry 3600 tons dead weight. She is 
of the well-deck type, having the bulwarks of the well raised flush 
with deck, and broad stringer carried along each side in place of 
gangway for communication with forecastle; water ballast 
throughout in cellular double bottom iron decks, and will be fitted 
= engines of 210-horse power, by Mr. George Clark, of Sunder- 
and, 

A steamship named the Deddington, built by Messrs. Priestman 
for Mr. Henry Samman, of Hull, under the superintendence of 
Messrs. Flannery, allay, and Johnson, was launched on the 
3rd inst. She is 280ft. long, 39ft. beam, and 19ft. 6in. depth of 
hold, and is constructed to carry a dead weight of 3100 tons. She 
is titted with long bridge specially strengthened, powerful winches, 
steam steering gear and windlass on forecastle, and she has special 
arrangements for quick handling in port. Her engines, by George 
Clarke and Co., have cylinders 2lin., 35in., and 574in. diameter, 
with a stroke of 39in., and are supplied with steam from two large 
boilers of 3200ft. heating surface, and the engine-room will embrace 
the most modern improvements for economy, including feed-heaters 
and evaporisers. 

On Wednesday, 3rd of April, Messrs. Sir W. G. Armstrong, 
Mitchell, and Co, launched the Lumen, a steel screw steamer 
specially built from the patent designs of Mr. H. F, Swan for the 
carriage of petroleum in bulk. The vessel has been built to the 
order of Messrs. H. E. Moss and Co., of Liverpool and London, for 
the Lumen Steamship Company. Her dimensions are:—Length, 
304ft.; breadth, 37ft. 9in.; depth, 27ft. 9in.; and has a total carry- 
ing capacity of 3500 tons of oil and coal. She is built to the highest 
class of Bureau Veritas, under the superintendence of Mr. A. G. 
Schaeffer, of Newcastle. The vessel will be fitted throughout with 
electric light, and will have a double set of pumps, &. The 
machinery is being constructed by the Wallsend Slipway and 
Engineering Company, and is of the triple-expansion type. 

On Thursday, April 4th, 1889, Messrs. Edward Withy and Co., 
West Hartlepool, launched the Khio, a steel screw cargo steamer, 
built for the Pinkney and Sons Steamship Company, Sunderland, 
The vessel measures over 310ft. in length, and is constructed of 
Siemens-Martin steel. The holds are fitted with iron grain 
divisions and iron cargo battens, All decks and deck erections 
are constructed of steel and iron. In the main and after holds the 
ship is built on the web frame system, and with Withy and Sive- 
wright’s patent cellular bottom fore and aft for water ballast. The 
greater portion of the plates are in 24ft. lengths, making the 
structure of the ship very strong, Four steam winches, two 
donkey boilers, patent steam steering gear amidships, screw gear 
aft, steam windlass on forecastle, patent stockless anchors hauling 
up into hawse pipes, and other modern appliances are fitted for the 
handy working of the vessel. The saloon and cabins providing 

dation for p gers, captain, and officers, are well 
finished. The vessel will be rigged as a two-masted fore-and-aft 
schooner, and will be fitted with triple-expansion engines by Messrs, 
T. Richardson and Sons, Hartlepool. 

The official trial trip of the s.s. Antoinette took place on Tuesday, 
April 9th, the vessel leaving Smith’s Buoys, North Shields, at 
lla.m. The ship, which is 224ft. B.P. long, breadth 34ft., depth 
9ft. lin., has been built to the order of Mr. C. A. Jones, of Monte 
Video, by Messrs. S. and W. Smith, of North Shields and New- 
castle, and is intended for general trade in the River Plate. The 
engines, which are twin-screw, of the triple-expansion type, have 
been built by Messrs. Ernest Scott and Co., Close Works, New- 
castle-on-Tyne, and are fitted with cylinders llin., 17in., 28in. by 
2lin. stroke; and a large steel boiler made by Mr. J. 8S. Eltring- 
ham, South Shields, 13ft. diameter by 10ft. long, fitted with three 
Fox’s corrugated furnaces, 38in. diameter, for a working pressure 
of 160lb. per square inch, The crank shaft and all principal 
working parts are of steel; the bearings are lined with white metal 
throughout. Although the weather was by no means suitable for 
a speed trial, the engines, we are informed, ran most satisfactorily, 
and upon arrival in the Tees the vessel was tried on the measured 
mile, and attained a speed of over 10 knots, the horse-power 
developed being 455; revolutions, 155; vacuum, 274in. After the 
trial the vessel was moored in Middlesbrough Dock to load with 
general cargo for Monte Video, 

The s.s. Rock Light, which has been built by Messrs. Oswald, 
Mordaunt, and Co,, of Southampton, for the petroleum bulk 
carrying trade, was taken on her trial trip on the 2nd inst. Her 
principal dimensions are:—Length, 323ft.; beam, 40ft. 3in. ; and 
30ft. din, moulded depth. She will carry 3800 tons of oil and 400 
tons of coal at load draught. She has been built under the 
inspection of Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool, from their specifications, but upon the 
builders’ designs. She has triple-expansion engines, also by the 
builders, with cylinders 22}in., 37in., and 6lin. diameter, and 39in. 
stroke, supplied with steam from three boilers, each 12ft. 3in. 
diameter, working at 170lb. pressure. The valve gear is Joy’s 
patent, and there is a feed-heating apparatus. She has Gwynne’s 
patent circulating poms, which on the trial easily maintained a 
vacuum of 26in. uring a continuous run of six hours’ duration 
the engines worked, we are informed, with unusual smoothness, 
with no water on the bearings, and without a hitch. Four runs 
were made on the measured mile, and a true mean speed of 10} 
knots was attained. The system of pumping for cargo discharge 
and intake is unusually complete, and comprises three pumps, two 
of them aft and one forward, there being seven oritices in the 
ship’s side, which, by the arrangements of the connections 
inboard, are capable of being used either as suctions for taking in 
the cargo or discharge orifices for landing it. The whole of this 
system of piping was tested and found to work satisfactorily, and 
it is estimated to be capable of discharging the whole of the 
cargo in less than thirty hours. The electric light was also tested 
satisfactorily. 














1889, 


———— 
ty to make 
st for those 
'y say, that 
OW 8 ips is 
y something 
b Maimum 
Speed, 
Knots 
per hour, 
lv 


ation with 
iroughout, 
our, This 
em, as has 
Institution 
scertained 


_ launched 
their new 
or Messrs. 
following 
» 3 depth 
t. She is 
vised flush 


f Sunder- 


Priestman 
idence of 
d on the 
depth of 
ns. She 
l winches, 
as special 
y George 
iameter, 
wo large 
lembrace 
d- heaters 


mstrong, 
| steamer 
n for the 
lt to the 
ndon, for 
~Length, 
fal carry- 
e highes 

fr. A. G, 
out with 
c. The 
way and 


and Co., 
steamer, 
derland, 
ucted of 
nm grain 
erections 
olds the 
nd Sive- 
st. The 
cing the 
les, two 
few gear 
hauling 
i for the 
roviding 
ire well 
-and-aft 
Messrs, 


uesday, 
elds, at 
, depth 
' Monte 
d New- 
». The 
ve, have 
s, New- 
Sin. by 
Eltring- 
h three 
ressure 
rincipal 
e metal 
ble for 
ctorily, 
asured 
-power 
ter the 
d with 


)swald, 
n bulk 
Her 
-; and 
nd 400 
er the 
on, of 
on the 
by the 
i 39in, 
. din. 
| Joy’s 
ynne’s 
ined a 
ration 
hness, 
r runs 
of 10# 
sharge 
8, two 
in the 
ctions 
ing in 
f this 
y, and 
f the 
tested 





en 


PI No 





Aprit 12, 1889. 


THE ENGINEER. 


309 














LETTERS TO THE EDITOR. 
aed ne ens the opinions of our 


FORCE AND ENERGY, BY GRANT ALLEN, 


sin,—Were all controversies conducted in the same gentlemanly 
a dignified way in which the controversy with Mr. Grant Allen 
has been maintained by the editor of THE ENGINEER, it would teach 
the public that men of science, however much they may differ in 
opinion, could yet be good-humoured and urbane. For you, Sir, 
though profoundly disbelieving Mr. Allen’s theory, yet candidly 
allow that ‘‘ Mr. Allen is unusually well qualified in many respects 
for the work he has undertaken.” And again, at the cloge of your 
criticism you add: ‘‘ We can safely assure our readers, whatever 
views they may take, that they will find Mr. Allen’s book pleasant 
and profitable reading, which is very much more than can be said 
of most theories of the universe,” 

You say, in your criticism of Mr. Allen’s work, ‘‘ If we once con- 
cede that such a thing as attraction can be exerted by matter, it is 
not easy to prove that Mr. Grant Allen is wrong in his thesis.” 
And yet this view of attraction is that which has been held for 
over two hundred years. And what, I ask, is Newton’s “vis gravi- 
tutis” and “viribus cogitur,” when speaking of the attraction of 
matter for matter, if not this? Was it not he that laid down the 
law that “every particle of matter in the universe attracts every 
other particle with a force directly as its mass and inversely as the 
square of the distance.” And does not Helmholtz teach the same ! 
“ Newton,” says this great physicist and mathematician, “‘ Newton 
could deduce from the forms of the planetary orbits the well-known 
law of the force of gravitation which attracts the planet 
the sun, according to which this force decreases with increase of 
distance as the square of that distance,” and, he adds, ‘‘In 
Newton’s law of gravitation we have discovered a property common 
to all matter.” This was Newton’s fundamental law by which he 
rendered unnecessary the angeli rectores of the immortal Kepler. 

But why should some moderns dogmatically assert that force is 
not ‘‘a property of matter,” just as if they knew that it was not, 
especially when we remember that so almost evasively feeble is this 
power that the whole multiplied force of gravita of all the 
several particles that compose our world are not ee point 
enough to down to it a feather-down, when lifted and ke 
poised a Oyo eh ee of human breath? Does not the 
matter of the sun, 90,000, of miles distant, affect usin other 
ways, it is true, than as gravity—its several particles, as they fall 
into close embrace under the force of affinity, yielding up 
their energy of light | pant, Saat nal ‘ees 4 fires - 
candles, when ox carbon, and hy. combine under 
the force of afin?” And why, I ask, if these properties are con- 
veyed hither in the pulsings of the ether, and so powerfully affect 
us, why not Newton's “vs gravitatis” affect our world too? Or 
is itso, that because we cannot see the how, we therefore deny the 
fact? But that matter as a fact—a universal fact—does somehow 
affect matter in such a way that only by the exercise of an 
energy can bodies be kept apart, or, when united, be torn apart, 
is known toall men. Now, I ask, why should not this be explained, 
as Newton explained it, as due to the force of gravitation? That 
special species of matter have special will scarce be 
denied. A pinch of arsenic will destroy life; a small portion of 
one will blunt ey " algh i Ah a nettle will sting. = 
why multiply instances? ‘It is ni possible,” says Mr. 
Pousen, my consider matter as something inert,” while Tyndall 
will tell you that it is re 64 and through with saturating 
potencies. A bar of steel, when the powers, spread evenly over 
the whole, have been forced into separation at each pole or end 
—i.e., a bar of steel when magnetised—repels at one end and 
attracts at the other, and, if cut in two, or into any number of 
lengths, each portion broken off still retains these powers, so that we 
can scarcely withhold the belief that every several molecule of its 
substance is similarly endowed, and that the power of the whole 
magnet is the multiple of the powers of each molecule of its mass, 
And is not the magnet’s power of attracting bodies at a distance 
resident or inherent in the several molecules of the magnet? Why, 
then, may not the force of gravitation be an endowment of all 
matter? It was on this force of gravitation that, as on @ solid 
foundation, Newton reared and proved his spendid theory, and 
marshalled suns and planets and satellites; and from whose rule 
no heavenly visitant, however wildly eccentric, has ever ventured 
to revolt, for they are all alike tethered to their several orbits, and 
drilled into submission by inexorable law, 

But Newton, you think, “strongly opposes the notion that any 
mass of matter can exert any intrinsic infl on ther body 
at a distance,” for ‘‘ Newton,” you tell us, ‘‘when writing to 
Bentley,” states the matter thus: “That foree should be innate, 
inherent, and essential to matter, so that one body may act upon 
another at a distance through a vacuum, without the mediation of 
anything else, by and through which their action and force may be 
conveyed from one to another, is to me so great an absurdity that 
I believe no man who has in philosophic matters a competent 
faculty of thinking can ever fall into it.” 

Now, whatever may be our estimate of this conclusion, the case 
supposed by Sir Isaac is not the case with which Grant Allen has to 
do. His case is not that of one body acting on another ‘‘ through 
a vacuum ;” but the totally different case of a body acting thro’ 
the etherial medium or a plenum, and henee the verdict of Sir 
Isaac Newton is, in such a case as that of Mr. Allen, wholly irrele- 
vant. It is, too, far from impossible that Newton, when writing to 
a great theologian—*‘ Slashing Bentley "—might have felt that he 
had to go **delieately ;” for that this doctrine of universal gravi- 
tation might seem to his correspondent to eut at the root of super- 
naturalism, and that therefore, to disarm pee he was bound 
to rig’ A strongest language he could compatible with strict 
truth. statement of Newton is thus, you see, far from being 
at variance with the statement that, under i 
different from those postulated by him, matter cannot affect 


fundamental law, which affirms the direct contrary! And 
thus Newton’s supposed interdict becomes virtually a whole 
affirmation. 

But whether matter in the sun affects matter on the earth 
through an inherent force, or through an “ether strain,” or ‘an 
ether squirt, from a fourth-dimensioned space,” whether it be 
inherent or coherent, innate or connate, how does it fundamentally 
affect Mr. Allen’s main theory? Force is still doing its work, and 
energy is doing its. And Newton’s apple will fall all the same. 
And a stone on a high ledge has ] energy, and when falling 
under the influence of force will strike what it falls on with the 
very amount of en that was ex ed in lifting it there. Its 
energy was given it by the power that elevated it, and when it 
falls it has only changed its potential energy into the energy of 
motion. The motion, too, is not lost, for on striking the ground 
the first potential energy is continued into the molecular forms of 
the motion of its contained icles—i.¢., into heat motion. For, 
as Balfour Stewart tells us, “‘it is the fate of all kinds of energy of 
position—i.¢,, potential or statical energy—to be ultimately con- 
verted into energy of motion.” Again, he tells us that “energy 
depends upon the velocity of a moving body,” while the ‘‘ direction 
of motion”—i.¢., the direction the motion takes, whether up, or 
down, or horizontally—‘‘ is of no consequence.” Motion, too, must 
be looked at in itself, in the abstract, and not merely as something 
moved, but as the medium—the only way, in fact, by which potential 
energy can be transformed into molecular enerny, before being 
finally handed over to the omnipresent ether. In other words, 
separation is exchanged for separation—molar separation into 
molecular separation—and each for and into the other in exact 
equivalence, Thus does not Mr, Allen’s theory, built so largely on 
the theories of Newton, Helmholtz, Balfour Stewart, and others, 
meet all the requirements of science, falling in so harmoniously as 








According to this theory of Mr. Allen, ‘kinetic energy is equi- 
valent to mvtion, Any mass, molecule, atom, or electrical units, 
in a state of motion, possesses kinetic energy.” It matters not what 
it be that influences or sets up the motion, or what be the direction 
that the motion takes, the motion itself is energy ; and every 
species of energy is due to the prior separation of masses, or mole- 
cules, or atoms, or electrical units, nor am I aware of a single 
instance to the contrary. 

You say, “‘it is a fundamental principle of physics that matter 
cannot originate motion of itself.” Ido not think Laplace would 
agree with you in this. Let it, however, you say, be supposed that 
two bodies collide, and that heat energy is so created, then you 
add, ‘‘ consequently the masses of matter will of themselves have 
created energy ; and in creating it they will have lost nothing that 
they originally possessed, because they will, after the operation is 
over, be as competent as ever to exert the force of attraction.” To 
this I reply: No! not ‘‘ of themselves,” but because of the separa- 
tion between them. This will be clearly seen if we hypothecate 
two bodies of equal weight—say, a hundredweight of iron—one of 
which is raised an inch from the ground, while the other is 
raised height of 10,000ft. In the one case the mole- 
cular motion or heat energy resulting from collision with 
the earth on falling would be almost xi/, because the distance 
of separation would be almost nil; whereas, in the other case 
it would be very great, because the distance of separation 
is very great, and consequently, its velocity of motion, increasing 
as it ever does by squares, would be very great, and there- 
fore its heat - mE. Serena very great. You say, 
likewise, that these ies, ‘in creating heat-energy will have 
lost nothing that they originally possessed, because they will, after 
the operation is over, be as competent as ever to exert the force 
of attraction,” The argument, if I mistake not, is of this kind— 
you cannot eat your cake and have your cake. But though the 
force of attraction “is, unlike energy, inherent and indefeasible in 
every unit of matter,” the same always, yet is it unavailing for the 
creation of or motion ; so that something is lost, and lost 
owing to the important fact that they are no longer separated, and 
therefore not in a position to generate energy. 

I must not increase the length of this already too long letter. 
Still, I must say that I think Mr. Grant Allen’s theory of ‘ Force 
and Energy,” instead of contravening anything that the great 
Newton has written, is, on the contrary, in full sympathy with the 
ag >a of the great master, Fair Pay. 
March 25th, 





LOCOMOTIVES—-HOME AND FOREIGN, 


S1r,—I have read with great interest your article on loco- 
motives, Although there are a great many good foreign 
locomotives, and they do their work well, they lack the neat- 
ness which you find in an English locomotive. Not only are 
the cylinders outside, but the valve gear is also outside, as you 
state in your issue of the 6th. The latest type is a Woolf com- 
pound, on the Chemin de fer du Nord, eight-wheel, coupled. Here 
the valve-boxes are outside and also the excentrics. I cannot 
admire an outside cylinder locomotive, though they have the 
advantage of having no crank axle. But supposing this to be put 
aside, I cannot see any advantage for the space left inside the 
frames, except it be a P d | tive of the Webb three- 
cylinder or four-cylinder Mallet type. Our outside cylinder 
engines are not to be beaten in neatness, I am sure, by any on 
the Continent, unless it be the engines of the Metropolitan and 
Metropolitan District Railways, which are the ugliest engines we 
have got. Germany has | tives pounded on the Von 
Borries system with two cylinders, and as these are different 
diameters, the engine must look very lop-sided, In your issue of 
March 30th you illustrate a locomotive for the Upper Italian 
Railways, but I see mo good points init. The cylinders and valve- 
boxes are outside, and the dome looks very strange, being square 
instead of round, I should not grumble about the cylinders being 
outside, but I do not like to see the valve-boxes on the top. There 
is a curious Belgian locomotive which you mention. The chimney 
in this engine is very big. 

Belgium seems also to be taking up outside cylinders now. The 
goods locomotives in France are now constructed with outside 
cylinders and pomenge with inside. But even though they do 
have inside cylinders, my! do not make the top of the boiler neat. 
Square domes, two or three other domes, or sand boxes. The 
neatest engines in France are the inside cylinder on the Northern 
—, but this does not come up to our splendid locomotives 
on the Midland. Engineers in this country like still to use inside 
cylinders, and even Mr. Adams, of the South-Western, who usually 
designed outside cylinder engines, has lately designed inside 
cylinders. I do not think there is a single outside cylinder six- 
coupled goods in this country, except small tank engines for col- 
lieries and branch railways, On the Continent you find them by 
dozens. I am glad tosee that the Joy gear is making progress. At 
present I do not think it can be beaten in simplicity, though there 
are many complicated copies of it. Certainly this gives inside 
cylinders more room, as the valves can be placed on the top or 
underneath. I cannot understand why the Sony Tunnel locomo- 
tives do not use this gear. They have the valves underneath and 
excentrics, Well, I cannot consider these engines very neat, and 
I think they might have been made a good deal neater. Messrs. 
Beyer, Peacock, and Co. seem to design rather heavy looking 
engines, It is quite refreshing after looking at a book of 
foreign locomotives, to turn and look at English engines. The 
American locomotives, as regards design, are as unsightly as the 
continental locomotives. With their extended smoke-box and 
cylinders outside, they are anything but neat. Just look at the 
Strong locomotive, what an unsightly engine it is. Even when 
electricity came in, I thought that the Americans would design a 
neat locomotive then. But just look at the Field electric locomo- 
patos 








ibed some time ago. It looks like two or three 

ses joined together. Again, on the Frankfort Offenbach elec- 
tric tramway spur gearing is put outside the wheels. There seems 
to be a rage for putting everything outside on the Continent, and 
if they could they would even put boiler tubes outside, I think 
that for design and work hip English | tives are very hard 
to beat, and [ think that they will hold their own with any other 
country. A. M. BUSHELL. 


36, Queen’s-road, Bayswater, April 9th. 








Sir,—A recent issue of the Engineering News of New York 
makes a statement that the recent photographs of English locomo- 
tives resemble more than ever in appearance the American type of 
engine, 

his is extremely funny. Your contemporary evidently fails 
to notice that the growing resemblance it observes is due not so 
much to conformity of English design to American notions, but to 
the fact that American locomotives are now made to conform to 
English designs. The points of design which show to the casual 
observer this more especially are the dome and chimney. The 
best recent American engines have the English dome and chimney, 
the old brass candlestick design, so common a few years ago, being 
now discarded. It is easy to see why this should be so. The 
English style was first introduced upon the West Shore Railroad, 
the locomotives on which line were at the date of construction 
looked upon as the best designed in America. They were designed 
by the late Mr. Fry, an Englishman, and the whole of the West 
Shore office was — as regards the locomotive department, 
and hence English ideas of construction prevailed, and as nearly 
as possible with a bar frame, the engines were constructed on 
English lines, and have been generally accepted in America as 
standard types of locomotive. The P.R.R. have also adopted 
English shapes, and even in the wheels English ideas are being 
introduced, and the cast iron wheel is losing favour for fast 


America are English, and the chief draughtsmen of at least one 
of the best locomotive shops is English. 

With all this influence at work, it is hardly to be wondered at that 
the engines of the two countries should approximate in appearance, 
though scarcely on the lines indicated by our contemporary, who 
evidently has overlooked the fact that both the truck and the 
equaliser are English, not American inventions. Anything more 
absurd than the brass candlestick style, so characteristic of Ameri- 
can locomotive design, it is impossible to conceive, the simple 
severity of -_ locomotives being till lately condemned as 
lacking taste. Now, however, that the plain mechanical style is 
gaining ground, it is a little cool to claim it as American. 

Finsbury Park, April 9th. 


Sm,—I notice in your article on ‘‘Home and Foreign Loco- 
motives,” in your last week’s issue, there is an error with regard to 
the engine Pennsylvania. This engine was made from my drawings, 
but was constructed at Messrs. Beyer, Peacock, and Co.’s works, at 
Gorton, near Manchester. I shall be glad if you will rectify the 
mistake in your next issue. With regard to your remarks on the 
question relative to the English and American roads, it must not be 
forgotten that at this time of the year, after the break-up of the 
frost, the American roads will be in their worst possible condition. 
London and North-Western Railway, F. W. WEBB. 
Locomotive Department, Crewe, April 8th. 





THE NORTHFLEET SERIES TRAMWAY. 


Srr,—My attention has been called to a letter in your issue of 
the 29th March, from Mr. Spence, commenting upon some of the 
statements published by you with reference to the above. Now, 
Sir, I cannot allow that a much higher potential than 200 volts can 
be used with safety in parallel running. For the whole length of a 
line five miles long—as is the one taken as an example—within a 
few inches of each other are bare conductors with the full difference 
of potential between them. We have all of us heard of the diffi- 
culties that have been experienced in a certain well-known line 
where the difference of potential, I believe, is not above 200 volts. 
On the other hand, it is not our intention to use a current 
with a maximum difference of potential of 6000 volts as sug- 
gested by Mr. Spence. This figure was merely taken so as to 
get the current quantity the same in the comparison between 
series running and parallel running at 200 volts. We do, 
however, intend to use currents with a maximum difference of 
potential of 2000 volts, as 1800 volts difference of potential has 
already been used in practice on this system, under very bad elec- 
trical conditions, with excellent results. However, allowing Mr. 
Spencethe use of 400 volts, the condition of affairs is really not much 
altered, To start with, he halves the length of the line by placing 
his station at the midway point. This, of course, would involve in 
a large tramway system a separate generating station for each sec- 
tion of the line, and on some of our largest systems this might 
mean no less than ten or twelve stations. 
It is our contention that the series system is particularly adapted 
for large systems, and the comparisons between it and parallel 
running are made on that basis; but whilst Mr. Spence puts his 
rallel generating station at a point midway on the line, he still 
on us at the end of the line, and then attempts to effect com- 
parison. Surely his calculation should be made on the basis of both 
stations being in the centre? Again, after dividing the line into 
two separate circuits, he takes the average distance on either side 
- the generating station as being 1} miles, that being half of the 
miles. 
tee Sir, does Mr. Spence imagine that Nature is going to 
give hima return of absolutely no resistance? In practice 1 am 
afraid this is not so, and that therefore we must reckon the 
length of the electrical circuit on each side of the generat- 
ing station as being 1°25 miles x 2 = 2°5 miles. This would 
alter Mr. Spence’s calculation on the 400 volt basis very materially. 
375 amptres x ‘3 ohms = 111 volts; and then 111 volts x 373 
amptres = 56-H.P. loss in the conductors on each side of the 
generating station, or 112-H.P. in all. 112-H.P. is no less than 
28 per cent. of the total energy delivered to the conductors. As 
against this, a station in the same position on the line, running 
each of the two sections in series, and limited to 2000 volts as the 
maximum difference of potential, the comparison would be *6 ohms 
with 75 ampéres = 4°5-H.P. on each section, or a little over 2 per 
cent. of the total energy delivered to the conductor. Perhaps, 
however, Mr. Spence does not consider 28 per cent. too much to 
lose in the conductor, and therefore we will compare the differ- 
ence in the cost of the conductor when losing the 28 per cent. run- 
ning in series, as is shown to be lost while running in parallel. The 
resistance of our circuit then may be 7°3 ohms for two and a-half 
miles double circuit, or about 1°4 ohm per mile. This represents a 
conductor weighing only 727 lb. per mile, and costing, when insa- 
lated in the best possible manner, only £177 per mile. As against 
this the conductor, when losing at 400 volts twenty-eight per cent. 
on the parallel method, would weigh about three tons per mile, and 
cost about £1350. The difference in these two costs is almost 
enough to build our conduit, so it would appear that even placing 
the generating station in the position that Mr. Spence requires, 
limiting our difference of potential to 2000 volts and raising the 
difference of potential on the parallel method to 400 volts, that the 
difference in efficiency in either cost or power is much in favour of 
the series method. It is interesting to note what size of conductor 
would be required at 400 volts in the parallel method to lose 25 per 
cent. only, if the station had to be placed at the end of the five 
mile line, as would occur in ice on large systems, and I, Sir, 
give the figures with bated breath! The total resistance of the 
conductor would then only be ‘178 ohms, or ‘0356 ohms per mile. 
Such a conductor would weigh no less than 25,0001lb. a mile, and 
cost, when properly insulated, not less than £5000 per mile. 

There are other remarks in Mr. Spence’s letter which pass my 
comprehension—I mean the reference to compensation to widows 
and children of late cardrivers and linemen. I cannot suppose 
that he would suggest linemen would have the opportunity of 
working upon circuit while tramears were running, and one might 
expect that he would give one credit for sufficiently good design to 
render the danger tu cardrivers absolutely nil. Has Mr. Spence 
thought of the difference in maintenance of electrica) machinery 
between series and parallel running? Does he not know the in- 
fallible result of putting the low-resistance armature of a motor 
suddenly across conductors with a difference of potential of 400 
volts between them, as it is in the power of any careless cardriver 
todo? If he does not know this, it might be instructive for him to 
obtain information as to the number of armatures burned up on 
the Richmond—Virginia—Road, where a difference of 500 volts 
potential on overhead conductors is used. In the constant current 
method it is impossible to burn up the armatures of the motors, 
and i can only say that I would sooner pay the compensation to 
widows and children of late cardrivers and linemen operating on 
the series tramway system at 2000 volts difference of potential, 
than pay for the repairs to armatures of motors on a parallel 
system at 400 volts difference of potential. 

E. MANVILLE, 
Electrical Engineer, Series Electrical 
Traction Syndicate. 
11, Queen Victoria-street, London, E.C., April 10th. 





THE FRICTION OF SLIDE VALVES, 


Str,—Kindly permit me to refer to your article in last issue on 
the ‘‘ Friction of Slide Valves,” as it seems my letter has not con- 
veyed my meaning clearly. Sliding dies in reversing valve gear are 
generally acknowledged to be a disadvantage. In Morton’s system 
of valve gear there are no sliding dies. For when the die in the 
quadrant is set for ahead or astern motion, it remains steady, and 
there is practically no slip. RoBerRT BRUCE. 

157, West George-street, Glasgow. 








it does with all the moods of universal nature ? 


passenger engines. Further, some of the best master mechanics of 
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RAILWAY MATTERS. 


Ay accident occurred at Lyons on Tuesday on the 
funicular railway on Mont Fourvitre, owing to the breaking of the 
cable. Three persons were injured. 


A sup railway scheme has been presented to the 
Toronto Board of Trade by Mr. Kivas Tully, proposing to connect 
Toronto with the Georgian Bay. 


Amone the things exhibited by this country at the 
Paris Exhibition will be the railway saloon in which the great 
Duke of Wellington used to travel to and from London when, as 
Lord Warden of the Cinque Ports, he resided at Walmer Castle. 


Tue Sheffield Canal scheme is receiving generous support 
from the Duke of Norfolk and Earl Fitzwilliam. The preliminary 
company has a capital of £30,000. Of this the Duke takes one-fifth— 
£5000—in shares, and Earl Fitzwilliam £2555 ; his lordship pro- 
mising to inerease his sum to £3000 as soon as the remaining 2000 
shares of £5 are subscribed. 


Tue half-yearly meeting of the shareholders of the 
Tokyo Tramway Company was held on the 14th of January, and 
the report shows that the Japanese appreciate tramways. A 
dividend equal to 20 per cent. per annum was declared-—by no 
means a bad dividend; but when compared with the last half-year, 
it shows a decrease of 2 per cent. 


Tue Select Committee of the House of Commons on 
the North British Railway Bill met on the 5th inst., and, after 
ing the unopposed sections, confirmed and scheduled to the 
Bin an agreement, dated March 14th, 1889, between the railway 
company aid Mr. Randolph Wemyss, for the purchase by the com- 
pany of the harbour and dock of Methill, the harbour of Leven, 
and the railways and works connected therewith. The purehase 
price undef the agreement is £225,000, and possession will be 
given two months after the passing of the powers to raise fresh 
capital, which will be increased from £500,000 to £750,000, and 
the borrowing powers from £166,666 to £250,000. 


Tue London, Chatham, and Dover Railway Company 
has made considerable improvements in its continental services, to 
commence With May. The night mail will be accelerated by nearly 
an hour; and a train de luxe will be inaugurated on 4th May, 
leaving Lundon at 4.15 p.m., and reaching Paris at 11.55 p.m. 
There will be dining and drawing-room cars on the English and 
French trains; and the customs’ examination will be effected 
en route. In the middle of the present month a sister steamer to 
the Empress and Victoria will be put on the Dover and Calais 
station. The company will be represented at the Paris Exhibition 
by models of its steamers in the retrospective section. If the com- 
pany could burn some of the disgraceful old stock still in use, and 
provide for the Ludgate-hill Station some better accommodation 
and porters, it would be to the advantage of the company as well 
as to its customers. 


Ow Friday, the 5th inst., Mr. Holt S. Hallett, M. Inst. 
C.E., addressed the members of the Manchester Chamber 
of Commerce and other bodies on ‘‘ The Necessity of the Exten- 
sion of Indian Railways for the Development of British and 
British-Indian Trade.” Mr. Hallett said it had been proved to 
the satisfaction of every one that a practical route between India 
and China existed, and that a railway could be constructed ata 
reasonable cost which would tend to greatly enhance the commerce 
of Great Britain and India with Siam, the Shan States, and the 
western half of China. We were growing more and more dependent 
upon the great markets of the East, and the extension of the railway 
system of India meant bread and butter for the people of Lanca- 
shire. He claimed that the railways of India were fairly remunera- 
tive, and urged that the Government ought to develope them 
throughout the country. If this were done, the possibility of 
famine would be largely decreased, the industries of the country 
would be multiplied, and the Government would have increased 
facilities for the movement of its troops. 


In the House of Commons ou Monday, Mr. Bartley 
asked the President of the Board of Trade whether representa- 
tions had reached him that under the proposed scale of charges of 
the Great Western Railway, under the Railway and Canal Traffic 
Act of 1888, the maximum charges, as compared with existing 
rates for Class A, cannel, cinders, coal, coke, and culm, will be in- 
creased on a distance of ten miles from 11d. to 3s., and on all dis- 
tances up to 150 miles, though on a decreasing ratio, but making 
an average increase of 77°8 per cent.; and whether he would sub- 
mit the proposed charges of railway companies to a committee of 
experts before any provisional order for sanctioning such rates was 
made. Sir M. Hicks-Beach replied, I have made inquiries of the 
Great Western Railway Company, and they inform me that the 
comparison made by the hon. member must be made between 
existing charges and the proposed new maximum rates. They 
also inform me that the proposed new maximum rates show a 
reduction on their present powers. I have already made arrange- 
ments for securing skilled advice, and, if it should prove neces- 
sary, I will obtain further assistance of this nature. 


Tue Taff Vale Railway Company has successfully intro- 
duced the electric light on its passenger trains. The system is 
similar to that which has been adopted by the London, Brighton, 
and South Coast Railway Company, with the exception tbat in the 
case of the Taff Vale Company 60 volt lamps and an improved form 
of accumulator are being used. The power is obtained from Brush 
machines run off the axle of the van, the whole of the undergear- 
ing having been fitted at the railway company’s works, under the 
direction of its engineer, Mr. H. O. Fisher. Thirty-two E. P. S. 
accumulators are fixed on each train, tue number of lamps being 
about fifty. An agreement has beer. entered into with the Railway 
Electrical Contractors, Limited, of London, and the work has been 
carried out by their local agen*s, Messrs. J. B. Saunders and Co., 
of Cardiff. It is estimated that a considerable saving will be effected 
by the substitution of electricity for oil lamps, and the universal 
approval which is expressed by the passengers of the great improve- 
ment in the lighting of these trains, must afford great satisfaction 
to the directors, and especially to Mr. H. O. Fisher, through whose 
energy the system has been introduced. Should the experiment 
be successful, it is contemplated to extend the lighting to other 
trains on this company’s system. 

Ix Tue Encinerr of the 26th October last ytd 1 evapo 
engravings of Anderson’s proposed system of smoke and fume pas- 
sages for the prevention of the pollution of the atmosphere of the 
Metropolitan tunnels. Since that time Mr. Anderson has developed 
his invention, and has recently exhibited a model of the apparatus 
in a simple form in the subway at South Kensington. It was there 
visited by a great many engineers interested in the subject, and 
favourable opinions frequently expressed. From the account we 
published it will be seen that the proposal is to lay an iron box flue 
along the railway on top of the sleepers, and to make conne>tion 
between this and the smoke-boxes of the moving engines by means 
of a long sliding box placed under the locomotives and working 
with its open under side in contact with the upper plane surface of 
the fiue. The necessary draught or suction required for withdraw- 
ing the products of combustion from the engines is produced by 
exhausting apparatus or fans, which are placed at suitable intervals 
on the roads, and are worked by stationary engines. As advan- 
tages Mr. Anderson claims that the prevention of any fouling of 
the atmosphere of the tunnels by the furnaces of the locomotives 
is absolute, and not palliative; that the condensing water now used 
is entirely unnecessary, and that its cost will be saved; that the 
present open spaces necessary for ventilation may be covered in 
and utilised for building or other purposes; and that the receipts 
of the Metropolitan and District Railways might be conaidarably 
increased as a result of the improved condition of the tunnels. 





NOTES AND MEMORANDA. 


Herr Hauuiwacus has found that if the light of an are 
lamp falls on clean plates of zine, brass, and aluminium, they are 
always charged positively, the zinc to a potential of over 1 volt, the 
brass to 1 volt, and the aluminium to 0° volt. The plates become 
fatigued by constant illumination. 


Durine a severe thunderstorm which passed over Tavis- 
tock and the neighbourhood on Saturday, the lightning struck the 
tower of Wallebampton Church, carrying the north-eastern pinnacle 
through the roof of the church. A man going along a road received 
a severe shock. Large stones were carried a distance of more than 
100 yards. What does this work ! 


A xew form of eudiometer is described by W. Marcet 
(Proc. Roy. Soc., 44, 383—387). An eudiometer tube, open at the 
lower end, plunges into mercury; at the upper end is a steel 
cap fitted with a three-way stopcock which allows the eudiometer 
and tubes to be washed, either with pure hydrogen from a gas- 
holder or with the air to be analysed. Hydrogen is first intro- 
duced, and then air. 


Ara recent meeting of the Paris Academy of Sciences, 
@ paper was read on “‘ Homography in Mechanics,” by M. Appell. 
It is shown that the method of transforming figures by central pro- 
jection, which plays such an _— part in geometry, may also 
be employed in mechanics. These remarks may be extended to 
the movement of a point in space, and even to the movement of 
several points, on the condition in the latter case of making a 
general homographbic transformation, which shall simultaneously 
contain the co-ordinates of all the points. 


Tue Hydrogen Company of Port Chester, Pa., now has 
in operation a process for protecting iron pipes against corrosion, 
which is said to give satisfactory results. After the pipes have 
been lowered into the retorts they are closed for about fifteen 
minutes until the contents are heated to the proper temperature. 
Steam from a boiler at 601b. pressure is then introduced into the 
superheater, which it traverses, and from which it escapes at the 
temperature of the iron upon which it acts for about one hour. 
A measured quantity of bydrocarbon is then admitted with a jet 
of steam, followed again by a fixing buth of superheated steam, 
which completes the process. 


A PAPER was read at a recent meeting of the Paris 
Academy of Sciences on the ‘‘ Compressibility of Mercury and the 
Elasticity of Glass,” by M. E. H. Amagat. In his communication 
of October 15th, 1888, the author gave the results of his studies on 
the elasticity of the crystal in the cylindrical piezometers of this 
substance charged with mercury. By simultaneous inward and 
outward pressure of these cylinders, he obtains the coefficient of 
apparent compressibility, and ultimately that of the absolute com- 
pressibility of the liquid metal. The whole series of experiments 
are now repeated, and the results here tabulated, showing for 
mercury a mean general coefficient: of 0-000003918 under pressures 
not exceeding 50 atmospheres. 


A Recent number of the “Transactions” of the 
American Institute of Electrical Engineers contains a paper, by 
Mr. E. G. Acheson, ‘‘On Lightning Arresters and the Photographic 
Study of Self Induction.” Mr. Acheson has repeated some of Pro- 
fessor Oliver Lodge’s experiments on the ‘‘ alternative ” path in dis- 
charging Leyden jars, but has deduced from them different conclu- 
sions. Heshows that the effects are due entirely to ‘‘extra currents” 
in the alternative wire dependent on the geometrica! form of thecur- 
rent, and modified a little by the electro-magnetic inertia of iron. 
He has photographed the sparks, and obtains clear traces of oscil- 
lation when self-induction is present. His results have little or no 
bearing on the form of lightning conductors. 


Accorpine to Mr. W. Spring (Jour. Chem. Soc.), when 
finely powdered bismuth sulphide, copper sulphide, or manganese 
peroxide are compressed in cylinders, they acquire a metallic Justre, 
whilst zine sulphide, mercury oxide, and copper carbonate, acquire 
a vitreous lustre. A microscopic examination showed that the 
substances which take a metallic lustre form, without exception, 
opaque powders, and that the compounds which have glazed 
surfaces are more or less transparent when finely powdered. 
Between metallic and vitreous lustre there are all degrees, corre- 
sponding with the various degrees of transparency and opaqueness, 
Toe metallic lustre, therefore, does not depend on the chemical but 
on the physical state of a substance. 


CotoneL Porro, an Italian engineer, recently made 
same interesting experiments respecting the employment of sugar 
as an agent to obviate the incrustation of steam boilers. The 
experiments were made in a boiler of 20-horse power and containing 
196 tubes, and the St. James's Gazette learns that the results proved 
highly satisfactory. Two kilos. of sugar were introduced into the 
boiler every week. Formerly the same boiler used to become 
incrusted in a period of about six weeks; but at the end of a 
like period after the sugar had been employed it was found to be 
but slightly coated. After the boiler had been working continually 
for upwards of four months with sugar introduced into the water, 
a thin film of incrustation was found to be formed, but this was 
easily removed by washing. 


In the Gesundheits-Ingenieur, Mr. O. Leonard describes 
a new application of celluloid for packing the joints of pipes used in 
conveying water, acids, and other liquids, in which the celluloid is in- 
soluble and does not affect the liquid. The celluloid is a compound 
of paper treated with five parts of sulphuric acid and two parts of 
nitric acid, with the addition of pulverised camphor, the ingredients 
being well mixed and then subjected to heavy pressure. This 
compound, when heated to 260 deg. Fah., can be moulded in any 
desired form. It is slightly elastic. The Hyatt Brothers propose 
to make gaskets or thimbles of this material, with a slightly conical 
section, to be used in packing joints, the internal pressure in the 
pipes acting to prevent aJ] leakage. It is well known thata perfect 
packing for earthenware pipes has not yet been found; and rubber 
Joints are not always practicable for underground pi Time 
only will determine whether this new packing realises the hopes of 
the inventors, 


In a shop where gas is available,a handy blow-pipe can 
be made out of the ordinary gas fixture, a piece of jin. brass pipe, 
and some rubber tubing. The North-western Mechanic thus describes 
it :—‘‘ Use an ordinary gas burner, with the tap in the horizontal 
pipe, while the burner is fitted from an elbow at right angles with 
the horizontal pipe. Drill a hole in bottom of tube in which the 
burner is placed, knock out the lava tip and the wire screen, then 
insert the jin. brass pipe through hole in elbow, so the pipe will 
come in centre of upright tube, and end about mid-way between 
horizontal pipe and end of burner tube. Solder firmly the 
brass tube, then put the rubber on protruding end, and fit a 
mouthpiece so that it may be easily held when blowing through 
the tube. Light the gas above the burner tube in the 
ordinary manner. Upon giving a gentle stream of air through 
the rubber tube, a long blue flame, intensely hot, will be 
projected above the burner tube, and its size may be regulated by 
the quantity of gas admitted by the gas cock. For large work, 
such as heavy, hard soldering, an in. air pipe will prove large 
enough, while for small, delicate soldering, such as jeweller’s work, 
an ordinary blow-pipe nozzle should be attached to the din. tube. 
The burner tube may be unscrewed at will, and the nozzle left 
exposed. By cutting a thread on the blast pipe, different-sized 
nozzles may be screwed on at will. When at work, the burner tube 
becomes quite hot, heating the gas and air contained within it, 
thus giving what is known as the ‘hot blast,’ so much sought 
after by blow-pipe makers, and sometimes secured by bending the 
blast pipe into a coil, and placing the same over the gas flame, 
where it will become quite hot,” 








| as to properly utilise the whole of it. 
| the Paris agent of the firm, happening to make a tour of the 
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MISCELLANEA. 


Mr. Anprew Rev is publishing a map of that part 
China which is suffering from the famine, and with i wh 
statistical details. It includes part of the Yellow River, new and 
old beds, and flooded districts, and is sold at a very smali price, 


Tue Consul of the Republic of Uruguay, 
morton-street, is publishing a printed summary of the general 
conditions of the Republic of Uruguay during 1888, demonstrating 
its extraordinary progress of late. It is accompanied by a good map. 


INTELLIGENCE received at New York, April 9th, from 
Panama states that, owing to the distress among the negroes 
employed on the eanal works, the British Consul has caused bread 
to be distributed among them, The men have suffered great 
hardships since the suspension of work. 


Tue Corporation of Pontefract have decided to com- 
mence works of water supply from Rouse. The length of the 
pumping main will be about ten miles, and the lift 300ft. The 
works are designed to supply 500,000 gallons in ten hours, Mr 
George Hodson, M. Inst. ©.K., is the engineer, : 


A NEW suspension bridge has just been erected over 
the river Trent at Burton, through the generosity of Lord 
Burton. This structure, which with the approaches has cost 
between £6000 and £7000, has been designed and built by Messrs, 
Thornewill and Warham, engineers, of Burton. It supersedes a 
ferry that has existed for at least five hundred years. 


A RAPID success has attended the boring of an artesian 
tube well for the waterworks of the town of Wimborne Minster, 
The well was commenced on March llth by Messrs. Le Grand 
and Sutelilf, London. The work was completed—130ft. deep 
—and all plant cleared away in eighteen days, and an abundant 
supply obtained from the chalk formation, which was touched at 
91it. Strong springs were struck between 110ft. and 130ft., which 
rose and overtlowed 2ft. above the surface. The yield from the 
overflow is about 80,000 gals. per diem, but the actual capacity of 
the well when pumped is calculated from trials made to be over 
250,000 gals. per diem, or very considerably more than the whole 
requirements of the town. 


We have received one of the steel straight edges and 
rule made by Messrs, J. Rabone and Sons, Birmingham, upon 
Rhode’s decimal system, but engraved with the ordinary scale aiso, 
The rule or straight edge is of the well-known form, l2in. in 
length, but on one edge the fovt is divided into ten parts or 
tenths, which are 1-2 times the length of the standard inch. The 
result is, with the inch divided into ten parts we have 10 tenths = 
lft. ; 100 square inches = 1 square foot; and 1000 cubic inches 
l cubic foot. There would be a small saving of time and trouble 
if the system were adopted, but it would be small, and its real 
value may be questioned. Every existing thing would have to be 
re-measured, but the change would be more easy than to any other 
decimal metrology. 


Throg- 


Recent disasters have revived the old proposal to 
divide the English Channel by diverting part of the trathc to the 
French side. The Shipping World says the fairway there is wide 
and deep, and the route could be made safe at all seasons by an 
increase in the number and power of the French lights. It is 
stated that the Nautical Society of Hamburg are taking the matter 
up energetically, and they propose, if sufficient support be obtain- 
able, to raise the proposal into an important international question. 
What is needed, they say, is the placing of two light vessels on the 
French side, one near the Basserelle bank on its western side, and 
another on the western end of the Sandetties, The expense of 
this improvement would not be great, and the benefits to Channel 
navigation would be incalculable. 


In this column, in our last impression, it was mentioned 
that Tangyes Limited had renounced their space at the Paris 
Exhibition, ‘‘ because a large pillar would cctupletely block the 
view of our stand.” It appears that a large space was allotted to 
and paid for by the firm, and machinery put in hand so arranged 
After the goods were made, 


Exhibition, discovered that an immense pillar, taking up some 
50 square feet of space, stood in the midst of the ground engaged. 


| The tirm had, we learn, had absolutely no advice of this, nor was 


| rendered the site totally untit for their purpose. 





it shown on the plan supplied, hence the discovery at that time 
They accordingly 
applied to be granted space equivalent to that previously engaged, 
but finding they could get no satisfaction, there was no alternative 
left but to withdraw. 


Tue Marine Engineers’ Union have sent round to the 
principal shipping ofhees a number of proposals, upon which they 
desire to have the opinions of owners before they decide what 
course of action shall be taken respecting them. Some of the sug- 
gestions appear to be of a practical character, about which no 
strong difference of opinion may exist; others are not so, and will, 
as the Shipping World says, probably have to be abandoned. 
The principal points raised are these :—To call the attention of the 
Government to foreign engineers holding appointments in British 
steamers, while English engineers are debarred from like privileges 
in other countries. To amend the system of registering nominal 
horse-power by some rule to be fixed by the principal marine 
engine builders of the kingdom. To prevent the issue of certiti- 
cates to any but British subjects, or foreigners who have served 
twelve months in a British steamship, To subject all steamers, 
cargo carrying as well as passenger ships, to survey by the Board 
of Trade. Every steamer of 50 nominal horse-power to carry a 
certificated engineer, and no one to take charge of any watch in an 
engine-room, or of any steam boiler, unless he has a certificate or 
licence. Further, they propose that engineers’ certificates should 
be of four classes—3rd, 2nd, Ist, and extra lst. For personal com- 
fort and convenience, it is asked that ships’ articles should state 
two ports north and south, and two ports east and west, as the 
limits of a voyage, or running agreement; and various stipulations 
are made as to engineers selecting ail hands in their department, 
and award their characters on discharge, and as to sleeping and 
other accommodation. 


An inquiry was held last week before Samuel J. Smith, 
Esq., C.E., one of the inspectors of the Local Government Board, 
upon a scheme of water supply for the district of the Long Eaton 
Local Board. It is proposed to sink a well in the millstone grit 
formation in the parish of Melbourne, Derbyshire, near Swar- 
kestner Bridge, about three-quarters of a mile from the river 
Trent, and to pump the water through five and a-half miles of 
main to a reservoir on Windmill Hill, at Castle Dorrington, which 
is five and three-quarter miles from the market-place at Long 
Eaton. The lift to the reservoir will be about 230ft., and the effec- 
tive pressure in the streets at Long Eaton will be about 220ft. An 
interesting series of borings have been made throughout the Trent 
Valley, and the site ultimately selected promises well for affording 
an abundant supply of water, which Dr. Tidy pronounces to be of 
very excellent quality. The leading mains will pass through King’s 
Newton, Castle Dorrington, and Sawley, and will cross the Trent at 
Sawley Bridge, and as they also pass within half a-mile of the 
town of Melbourne, negotiations are in progress for enlarging the 
scheme to afford a supply to all these places. Mr. George 
Hodson, Mem. Inst. C.K., is the engineer, A very elaborate 
report upon the selected site and the district generally, by Mr. 
Charles K. De Rance, F.G.8., was read and put in, and in conclud- 
ing the inquiry the inspector complimented the Board on the 
complete nature of their scheme, and announced his intention of 
reporting favourably to his department. He afterwards made an 
inspection of the whole line of the works, and of the sites of the 
intended reservoir and pumping station, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—AsueEr and Co., 5, Unter den Linden, 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—A. TwikTMEYER, Bookseller. 

NEW YORK.—Tae Wittmer and Rogers News Oompaxy, 
81, Beekman-street, 











PUBLISHER’S NOTICE. 


*,* With this week's number is issued as a Supplement a Two-page 
Engraving of the Twin Screw Yacht Ormea. Every copy as 
issued by the Publisher contains this Supplement, and sub- 
scribers are requested to notify the fact should they not receive it. 








*,* The Publisher begs to announce that next week THE ENGINEER 
will be published on THURSDAY, instead of Good FRiDAyY. 
Advertisements intended for that number must be received not 
later than Six o'clock on Wednesday evening. 
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INJECTORS. 
(To the Editor of The Engineer.) 
Srr,—In the notice of my paper on “Injectors,” in your last impres- 
sion, the two words “fitting and screwing” are incorrect, It should 
read “ pitting and corroding.” Sipney Bovu.pina. 
London, 8.E , April 8th. 


SPORTING GUNS. 
(To the Editor of The Engineer.) 
Srr,—Can any reader tell me through your columns what the sizes of 
8, 10, 12, 14, 16, 18, and 20 bore sporting guns are in decimals of an 
inch? Gun. 
Elswick-on-Tyne, April 8th. 
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by Sir Nathaniel Barna 


i 
MEETINGS NEXT WEEK. 
Tue InstiTuTION or Civi Excinerrs.—Tuesday, April 16th, at 8 p.m.: | 
nssed :—“Armour for Ships,” 
y, K.C.B, 
CuemicaLt Sociery.—Thursday, April 18th, at 8 p.m. “Notes on 
Naphthalene Derivatives,” by Dr. Armstrong and Messrs. Heller, | 
Holding, Percival, Rossiter, and Wynne. 
Meteorovocicat Sociery.—On Wednesday, 17th inst., at 7 p.m., the 
following papers will be read :—‘‘ On the Deaths Caused by Lightning in 
England and Wales from 1852 to 1880,” by Mr. Robert Lawson, LL.D., 
F.R. Met, Soc.; ‘The Diurnal Range of the Barometer in Great Britain 
and Ireland,” by Mr. F, C. Bayard, LL.M., F.R. Met. Soc.; ‘‘ Note on a 
Working Model of the Gulf Stream,” by Mr. A. W. Clayden, M.A., 
F.R. Met. Soc. 
Junion Enorgerinc Society. — To-morrow (Saturday), visit the 
Central Institution, Exhibition-road, Suuth Kensington; meeting out- 
side the Institution at 3 p.m. 
SoutH SrarvorpDsHireE Institute oy [Ron AND SteeL Works MANnacers. 
—To-morrow (Saturday), in the Mechanics’ Institute, Dudley, at 6.30 p.m. 
Paper to be read:—“ Notes on the Lancashire Boiler,” by Mr. G. H. 
Walkeden, of Smethwick. 
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THE ADMIRALTY PROGRAMME. 

THE unprecedented step of inviting criticism and dis- 
cussion on the new designs for our Navy is, we believe, as 
wise as it is popular, and that it is popular no one can 
doubt who squeezed his way into the Hall of the Society 
of Arts on Wednesday last to be one of the five favoured, 
but tightly compressed occupants of each seat. From 
noon to half-past five without a break, Mr. White’s paper 
on the “ New Designs” was the object of attention and 
discussion. On Tuesday night, Sir Nathaniel Barnaby 
spoke toa full attendance at the Institution of Civil Engi- 
neers; and on Thursday, to the Institution of Naval 
Architects. The authors of the papers then read were 
the very men we wish to hear--that is, the present and 
late directors of naval construction—while their prede- 
cessor, Sir Edward Reed, formed a most formidable leader 
of the opposition. Mr. White’s paper on the “New 
Designs,” 18, of course, the piéce de resistance of the bill of 
fare, but the papers became so connected in the speakers’ 
minds, that points in Sir Nathaniel Barnaby’s paper were 
actually taken up in what purported to be a discussion of 
Mr. White’s. We propose to notice both these discussions 
as briefly as such a subject admits of referring our readers 
to the matter of the papers themselves given elsewhere. 

Sir Edward Reed spoke for more than half-an-hour on 
Sir Nathaniel Barnaby’s paper read on Tuesday evening 
before the Institution of Civil Engineers. This he did by 
special arrangement immediately after the paper was read, 
because it appeared probable that he would not be able to 
attend any future meeting for discussion. Without 
attempting to anticipate the full report that will be made 
of Sir Edward Reed’s speech in the “ Proceedings” of the 
Institution, it may interest our readers to say a few words 
as to the view he took of Sir Nathaniel’s paper, and the 
main points at issue between them. Sir Edward objects 
that the “phases” depicted in the paper, which will 
be found in abstract on page 306, are wholly confined 
to France, and that they do not fairly represent even 
the history of French progress in armoured structures. 
Cruisers, he urged, such as the Tage, ought not to 
have been introduced at all, and the Dupuy de Lome 
has been scouted as a representative structure by 
our own First Lord of the Admiralty. Sir Edward 
spoke, we think, even better than usual, and his 
emphatic and characteristic manner carried his audience 
with him to a considerable extent both in this 
and other questions which he raised. It is always 
enjoyable to hear an‘able man who knows his own mind 
speak out, especially when it is accompanied with humour. 
Sir Edward evidently enjoyed speaking, and his listeners 
enjoyed hearing him. In cold blood, however, we are 
unable to follow him very far. For example, the phases 
here attacked, in our judgment, not only illustrated 
French types of armour, but what we understood them to 
be meant to do, namely, the successive currents in which 
the ideas of constructors generally have set. Ships were 
at first universally covered with thin armour; then in 
England, as elsewhere, armour was limited; and this went 
on until many nations had, as Sir Edward admits, cruisers 
protected by horizontal armour, and little more. The two 
of the largest Italian ships for fighting in line, however, 
are also thus constructed, namely, the Italia and Lepanto, 
Surely, then, phase 4 is a true representation of the direction 


but the broad fact that shell-fire is driving constructors to 
adopt thin armour to protect their gun decks, is exempli- 


line of battleships s 


send the ship down in the water. 


tion by light guns. 





tters to be addressed to the Editor of Tak ENGINEER. 


In this view he was opposed by all the other speakers. 
With Lord Armstrong’s views we are familiar. Lord 


| Charles Beresford declared that offensive power must not 
| on any account be sacrificed. Power to disable the enemy 


was the first object, and for this guns, power, and high 
speed were absolutely necessary, and Sir Geoffrey Hornby 
and Captain FitzGerald agreed with him ; lastly, Admiral 
Colomb followed in exactly the same line, observing how 
remarkable it was to have all the naval officers of one 
accord, 

Sir Edward Reed strongly condemned the narrow belt. 
A little miscalculation, he said, such as has been made in 
our recent ships, may send the new ships a foot lower in 
the water, and in a little more capsising will actually com- 
mence. He showed, on a diagram, the Bellerophon and 
the new ships with a roll of 144 deg., exhibiting the 
former with her armour neither below the water at the 
low side, nor her hull exposed beneath the belt on the 
high side; while the new ships exhibited both evils. Mr. 
White met the former part of this objection by pointing 
out that Sir Edward had ignored the 5in. armour carried 
above the thick belt, which would not be under water ; 
although, as a fact, the-Bellerophon’s own armour was only 
bin. thick at this place. Sir E. Reed met the request of 
Mr. White to name the date when the decadence of 
designing power in the Admiralty, which he had publicly 
lamented, commenced, by stating that it began with the 
Inflexible, and had got worse when the Admiral designs 
were put forward. He admitted that the machinery in 
the new designs was enclosed in a structure forming a 
smal] target to fire at, but for this the citadel protection 
was sacrificed. He admitted that the armour belt was 
longer and perhaps an inch higher than formerly, but 
solid thick armour ought to be carried a reasonable 
height. The danger of ram and torpedo attack increased 
rather than diminished the need for it, and he showed 
that foreign authorities who had adopted narrow belts 
were now in great trepidation about them. Lord Charles 
Beresford’s answer to this was that he had not heard this 
abroad, and if so, their trepidation ought to prevent 
them from designing new ships with this feature. Sir 
Edward compared the Nile and Trafalgar designs with 
those of the new ships, to the disadvantage of the latter 
as to armour and as to speed; he urged that 12,000-horse 
power ought to drive a ship of 12,000 tons displacement 
faster than 13,000-horse power could drive 14,000 tons. 
To this Mr. White and Mr. Thornycroft objected, both as 
a gross mistake and a popular statement calculated to 
mislead—increased length telling greatly for one thing, 
at the higher speeds enabling the new ships to be driven 
much more easily than the Nile type. As to coal supply, 
Sir Edward objected to Mr. White reckoning on the “Board 
Margin” of unappropriated tonnage as available for coals. 
This we understood him to regard something as the gold 
kept in banks to meet possible demands. Lord Charles 
Beresford considered that ina ship built fairly quickly, 
no new demands would have arisen in the course of build- 
ing such as would absorb the Board margin, which might, 
therefore, be available for coals; but the consensus of 
naval opinion was to the effect that the coal supply was 
sufficient even at 900 tons. 

Sir Nathaniel Barnaby defended the Admiral and In- 
flexible classes. He quoted the opinion of the Board on 
the latter ship, and as to the former class, he pointed out 
that the naval officers who had spoken had all dwelt on 
the importance of powers of attack, and that the Admiral 
class, of 10,000 tons displacement, had the same offensive 
power and speed as the new ships with 14,000 tons. He 
advocated, as on the previous evening, a greater number 
of ships of less size, in preference to the fewer larger ones 
representing the same money. Other points came up, 
such as the extent to which the Dreadnought was a new 
design, as compared with the Fury, which concern Sir 
Edward Reed and Sir Nathaniel Barnaby, but are of no 
national importance. 

Altogether, the discussion was of exceptional interest, 
both from the importance of the subject and from the 
calibre of the speakers; and it was maintained not only 
in a good spirit, but with an unusual degree of animation 
and even fun. For example, Sir Houston Stewart 
corrected Lord Charles Beresford’s picture of the way of 
doing things formerly at the Admiralty, and stated that the 
approval of the naval officers was always obtained before 
any design was put in hand, and was endorsed with their 
names; whereupon Lord Charlesinstantly pointed out what 
an instance this was of the value of public discussion, and 
that he should now move in the House for the record of 
the responsible advisers of the Admiral designs, which he 


in which construction has tended more or less. So, again, | should be delighted to get hold of at last; but he added 
phase 5 refers in principle to more than the Dupuy de | that unfortunately he had his own reasons for believing 
Lome. This ship no doubt is a peculiar example of it, | that he was correct in saying that no such record exists. 


It will be seen that the new designs, as might be sup- 
ed from correspondence which has been published, 


fied in the 5in. armour seen in the new designs now | meet with the universal and hearty approval of 
brought before the Institution of Naval Architects. Sir | naval officers. 
Edward Reed then passed on to enumerate his great prin- | confess, however, to being unable to understand the loud- 
ciple, which he dwelt on equally strongly next day— | ness of the cry raised against the Admiral class, though 
namely, the necessity of making it a sine gudé non that a| in saying this we are going out of our way to speaka 

hould furnish a safe floating platform | word in favour of a dog that has got a bad name. Pro- 
that should not be liable to be sunk except by the fire of | bably the greatest fault is that the ships are low in the 
the very heavy guns of anenemy. Powers of offence and | water, and do not perform well against wind and sea; but 
everything else he regards as completely secondary to | this hardly seems to be the objection urged on this occa- 
this. The question of cost in no way concerns the naval | sion. The want of protection to the secondary armament 
architect. Unsinkable ships only should he advocate— | was noticed, but in the highly praised Amiral Duperré 
speaking of line-of-battle ships, not cruisers. If such | class, not only is protection lacking, but the men in the 
ships are not to be demanded, Sir Edward admitted that | barbette towers areexposed to mitrailleuse fire, while those 
Sir Nathaniel’s ship with light solid floating material | in the Admiral class are thoroughly protected. The pro- 
forming a raft had much to recommend it. More margin, | tection of men by 5in. armour is a new feature, and 
however, for sinking was needed. The naval constructor | possessed by no vessel designed at the same date as the 
at present might provide it on paper, but with so miser- | Admirals, while the offensive power of the latter is 
able a coal supply, that it must be supplemented, and so | remarkable. 


They are undoubtedly excellent. We 


With regard to Sir Edward Reed’s main point, namely, 


On Wednesday, Sir Edward again enunciated that the | the security of the ship’s floating power by means of a 
floating power of a “i. must first be incapable of destruc- | very high ‘ 
his property must on no account be | evident that he has pushed it much too far. He spoke of 

sacrificed to providing a secondary armament, and he con- | that constant enemy the sea, which would laugh at our 


belt of very thick armour, we think it: is 








demned the unarmoured ends of the Inflexible specially. | allowing it to find access by the fire of small guns; but 
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few besides Sir Edward believe that this would be the | 


case. 
run in different directions, and this is evidently thought 
to be attained in the new designs. To sacrifice our powers 
of injuring enemies to the extent to which Sir Edward 
was obviously inclined to go, for the sake of an unreason- 
ably high standard of security, would clearly be a 
great mistake. On the other hand, if Sir Edward 
Reed can really submit a design in which much 
greater defensive power and a greater coal supply 
than is possessed by the new designs is combined with 
equal displacement, and speed and power of offence, it 
will bea great benefit to the nation, and will bring the 
highest credit to himself. We gathered that Sir Edward 
hinted at each of these features, except the last, but this 
last is specially valued by all our Naval officers. It will 
not be popular with the Navy if a design is put forward 
resembling the last stage of plate armour for the body, 
of which King James said that armour was most com- 
mendable, for it not only protected the wearer but 
prevented him from hurting other people. 


ATTRACTION. 

Ox another page will be found a letter from “ Fair 
Play,” which deserves notice. It is a criticism of the 
review of Mr. Grant Allen’s book, which appeared in our 
impression for Nov. 30th, 1888. It is, we think, much to 
be regretted that two physicists have dealt with Mr. 
Grant Allen’s work in anything but the calm and judicial 
spirit which should invariably guide the pen of a reviewer. 
The book deserved better treatment, and its author’s pro- 
positions have certainly not been treated with justice. 
We have no intention, however, of taking up the cudgels 
for Mr. Grant Allen. It suffices to enter a protest for the 
sake of the reputation of the scientific press. So much 
said on this point, we are free to discuss the arguments of 
our correspondent “Fair Play.” The question at issue is 
narrow. It is simply, can matter attract matter? No 
one can give a positive answer to the question, just 
because no one knows; but we do know that if matter can 
attract matter, then much that is now taught concerning 
dynamics, force, and energy, will have to be recast. It is 
a fundamental axiom that energy cannot possibly be 
created. It must be got from something which loses it. 
In the region of mechanics we invariably find that 
if one body imparts motion to another, it loses an equal 
quantity of motion itself. Care must be taken, in con- 
sidering this truth, not to confound tools or transmitters 
with the actual agent. Thus, although a locomotive trans- 
mits motion to a train, it does not lose motion itself; but 
that is only because an engine is not a primary agent, but 
a tool by which heat is transformed into work. The 
oY exception to the rule is gravity. When a body 
is lifted off the earth, work is done, energy disappears, 
and we are told that it is stored up in the lifted body in 
the form of potential energy, or energy of position. No 
one can tell what has become of the energy expended in 
lifting the body. We know nothing of any form of 
mechanical energy apart from motion; but the lifted 
weight, although it has no motion, is said to have stored 
in it all the energy expended in raising it. The state- 
ment is convenient, but it is exceedingly difficult to see 
how or in what way it represents any dynamic phenomena. 
Potential energy of this kind is an exceptional thing. Let 
us suppose, however, that matter is absolutely inert, as 
all physicists maintain, and that it is entirely incapable of 
putting itself into motion, much less putting a mass of 
matter at a distance from it in motion. The cause of 
gravity then must be extrinsic, and when we lift a weight 
we do work not on the body but on the cause of gravity. 
The sum of the energy in the universe is not altered. The 
energy expended is not lost, but stored in the cause of 
gravity, whatever that may be, and the cause of gravity 
can restore that energy when the body falls. The whole 
gravitation energy of the universe is so enormous that the 
lifting of an ironclad to the top of the Eiffel Tower would 
no more affect it tangibly than a single rain-drop will alter 
the Pacific Ocean, but the rain-drop and the ocean are none 
the less real, and none the less two distinct quantities. 
The moment we accept the cause of gravity as something 
extrinsic to matter, our paths are smoothed, dynamics are 
cleared of a perplexity, and the doctrine of the conserva- 
tion of energy is strengthened. It is quite true that we 
cannot tell what the cause of gravity is; but it is far more 
easy to believe that it is something extrinsic than it is 
to believe that one mass of inert matter can exert energy 
enough to put itself in motion, provided there is another 
mass present. A fatal objection indeed to the doctrine 
of attraction lies in the circumstance that attraction is 
not a property of a single mass or lump of matter. It is 
at best a property of a group of masses or lumps. No 
one supposes for a moment that a stone, or a bullet, or a 
planet can start off of itself in any direction. It is 
admitted that it has no power to do anything of the kind. 
It is admitted that matter cannot move itself; but those 
who believe in attraction maintain that one mass of 
matter can cause another at a distance to move. Such 
theories make demands on our faith, which we, at all 
events, find too much for its powers. Newton himself 
was quite incapable of adopting the belief. “Fair 
Play” ingeniously tries to explain away Newton’s 
letter to Bentley, but this cannot be done. A more 
honest thinker never lived, and the great philosopher 
could not possibly pen what would have been simply 
a lie to please Bentley or anyone else. But New- 
ton’s case is not isolated—Euler, in 1760, maintained 
that the action of gravity is due either to a spirit or to 
some subtle material medium escaping the perception of 
our senses ; and he insisted that the latter was the only 
admissible alternative. D’Alembert held that gravity 
was due to a cause of motion of a nature entirely un- 
known. In more recent times Professor Challis main- 
tained that “there is no other kind of force than pressure 
by contact of one body with another. When therefore a 
body is caused to move without apparent contact and 
pressure of another body, it must still be concluded that 
the pressing body, although invisible, exists, unless we are 


prepared to admit that there are physical operations 


There must be a reasonable proportion in the risks | which are, and which ever will be, incomprehensible by 


us. This admission is incompatible with the principles of 
philosophy I am advocating, which assumed that the 
information of the senses is adequate with the aid of 
mathematical reasoning to explain phenomena of all 
kinds.” James Croll rejected the theory of universal 
intrinsic attraction as an absurdity. Secchi writes, “ We 
have said elsewhere, how impossible it is to conceive 
what is called an attractive force in the strict 
sense of the term. That is, to suppose it to have 
its seat in molecules, and act without a medium 
across an absolute vacuum. That would be to say that 
bodies act on one another ata distance; that is, where 
they are not; an absurd hypothesis.” F. Mohr, who wrote 
on the conservation of energy at least as soon as Mayer, 
writes, “Gravity cannot act except by the interposition 
of ponderable matter.” Du Bois Raymond puts the ques- 
tion very neatly: “ Forces acting through void space are 
in themselves inconceivable, nay, absurd, and have become 
familiar concepts since Newton’s time, from a misappre- 
hension of his doctrine and against his express warning.” 
Professors Tait and Balfour Stewart may perhaps be 
accepted as exponents of sound modern thought, and they 
write, in “The Unseen Universe,” “Of course, the assump- 
tion of action at a distance may be made to account for 
anything; but it is impossible, as Newton pointed out 
long since in his letter to Bentley, for ‘anyone who has 
in philosophical matters a competent faculty of thinking 
for a moment to admit the possibility of such action.’” 
The few passages which we have quoted will, perhaps, 
serve to convince “Fair Play” that even if he succeeded 
in explaining away Newton’s letter, his work would only 
have commenced. 

It is not to be denied that it is very convenient to talk 
of attraction, and to assume that one body can exert a 
pull on another body; and so long as we use the assump- 
tion properly, and with precaution, no harm can be done. 
But the moment we come to build up a theory of the uni- 
verse on it, our edifice tumbles down like a house of cards. 
| It is because Mr. Grant Allen has built on the assump- 
tion what it was not able to bear that his theory breaks 
down. It is not for us to say whether it can or cannot be 
remodelled on the assumption that all those phenomena 





which are attributed to intrinsic attraction are really due 
| to the operation of extrinsic force. We have to deal with 
| theories as we find them, and those who can believe in 
attraction, using the word in its popular sense, will find 
much in Mr. Allen’s book that is ingenious, elegant, and 
clever. Our contention is that it is based on a fallacy; 
but we readily admit that the fallacy is popular—very 
popular indeed. With that part of Mr. Allen’s book in 
which he assumes that “kinetic energy is equiva- 
lent to motion,’ we have no fault to find. The 
drift of scientific opinion is to the effect that all 
energy is kinetic. The only exception is supplied by 
attraction, using the word in the popular sense. If we 
reject attraction, we have nothing;left in the shape of 
energy that is not motion. “If,” wrote Balfour Stewart, 
“ Le Sage’s theory, or anything of a similar nature, be at 
all a representation of the mechanism of gravitation, a 
fatal blow is dealt to the notion of the tranquil form of 
power we have called potential energy, not that there will 
cease to bea profound difference in kind between it— 
gravity—and ordinary kinetic energy, but that both will 
be henceforth regarded as kinetic.” Professor Tait has 
enunciated similar views. 

It may, perhaps, be worth while to add a word of ex- 
planation in conclusion. Because we deny that the sun 
attracts the earth, or the earth pulls a stone from a height 
down to it, it does not follow that we dispute in any way 
the accuracy of the numerical structure which has been 
built on such a hypothesis. The force of gravity 
varies inversely as the square of the distance; g, is still 
32°2ft. per second, and so on. Although the force of 
gravity is due to some unknown cause external to matter, 
it does not follow that the equivalent of intrinsic attrac- 
tion does not exist. A stone will fall just as fast because 
it is pushed down on the earth by an unseen agent, as it 
would if the earth pulled it to it. But “Fair Play” will, 
we think, see that although there is nothing inconsistent 
so far between the views held by Newton and the 
received mechanical theory of the universe, if Newton be 
right Mr. Grant Allen must be wrong. It may be, as we 
have said, that he can take new ground. We hope so, if 
for no other reason than because it would induce him to 
write another book. 





COAL MINERS AND COAL, 


THERE is one light in which the agitation amongst the coal 
miners has not been much looked at, but which is prominently 
brought out by the returns of the Inspectors of Mines just issued. 
Miners often complain of the excessive output of coal, and they 
are just now proposing a scheme of restriction again. But there 
is a question which should be asked, and that is: How much of 
the increase of production is due to pressing into the mining 
industry additional men? From 1874 down to 1878, when 
the wages and earnings of the miners were rapidly decreasing, the 
number of persons employed in and about the mines decreased as 
rapidly—it fell from 538,829 persons for 1874 to 475,329 in 1878. 
Since that time there has been at first a slow rate of increase, 
checked in two of the years, in which prices fell off again ; but 
since 1886 there has been arapid increase. In 1887 and 1888 there 
has been added to the number of persons employed in and about 
the mines registered under the Coal Mines Regulation Act 
nearly 15,000 persons, and now the number so employed is more 
than since 1875. There is one satisfactory feature in the returns 
—the number of females employed above ground has fallen off 
from 6000 in 1876, to 3935 in 1888. But the number of persons 
employed underground is now larger than in any previous period 
on record—it was last year 438,902. The number of males at 
work about the pits above ground does not increase much—it 
may be said to be stationary, and the number of females thus at 
work is, as we have said, decreasing, so that the increase is in the 
males employed below, largely, {probably, in the hewers of 
coal, It is thus evident that men press into the mines 
and it is quite probable that this is the response to the 
higher wages and the fuller employment that there has 








been known in the past year. We thus trace the increase 
in the production to the larger number of miners at work in the 
pits, and the only method of restriction that would be at all 
effective would be for the miners to check that increase of 
workers. But it is extremely doubtful whether they can do 
this; better wages attract men and retain them, and whilst 
during the period of low wages the miners took every oppor- 
tunity to leave the pits that availed, now with better pay more 
go to the mines and fewer leave them. It is a natural reflex 
action of higher wages and fuller employment, and it would be 
vain to attempt to combat it. Much of the agitation for restric- 
tion springs from the Yorkshire coal district, and it therefore 
induces a reference to that district. We find, then, that in 
Yorkshire the number of persons employed has irregularly but 
almost continuously risen. It was in 1873 a little over 57,500 
persons, and in 1888 that number had risen to 66,800 persons. 
It is obvious that the miners do not check the number of per- 
sons who enter into the trade, and they cannot restrict till they 
are able to do this. We are not acknowledging the need or the 
right of the restriction of the workers; we are only poiuting 
out the fact that there is a continual growth of the numbers, 
and that whilst this continues attempts at restriction in other 
methods are sure to be in the end failures. 


SLIDING SCALES AND MINERS, 


THE suggested amendment of the sliding scale in the South 
Wales coal trade marks another step in relation to the appre- 
ciation by the miners of the method of determining changes in 
the rate of wages. The proposed new scale is based on the pay- 
ment of what is called the standard rate of wages when the 
average price of colliery screened coal delivered free on board at 
Cardiff, Newport, or Swansea is between 7s. 8d. and 8s., and it 
would move upwards at the rate of 24 per cent. with each 4d. 
advance in that average price. But it is not so much the ques- 
tion of the mere rate or the proportion that the average price 
shall bear to the wages—the fact is much more important that 
after a period of trial the miners in South Wales are considering 
how the scale can be amended so as to make it more represen- 
tative of the relative value that wages have to prices, and the 
product of the labour to be paid for. It is quite evident that 
there is a feeling that the method is, if not perfect, yet one 
which has left sufficiently good results to make it worth con- 
sideration how it can be improved before being renewed. 
In the face of what seems the unreasonable attitude of the 
Durham miners, the position of those in South Wales is much 
more cheering. In Durham the miners forget that their wages 
did not fall when those in the adjoining county fell 124 per cent., 
and in that forgetfulness they complain without cause when 
they find that Northumbrian miners have the 12} per cent. 
restored to them, whilst in Durham the sliding scale gives only 
an advance of 24 per cent. This forgetfulness, and the fact 
that some contracts for gas coal have been closed at what seem 
low prices, are expected so to work on the minds of the miners 
of Durham as to cause them to intend to reject that sliding 
scale system altogether, though it has given them full work 
through all the period of dulness, and allowed them to retain 
unaltered wages. In South Wales, as we have said, the position 
is more promising, and one of the leaders of the miners there 
has urged that there should be one scale for the whole of the 
coal district, and that thus the miners may “win something 
more” in the shape of higher wages. It will be a matter for 
congratulation to the kingdom as a whole if the Welsh miners 
take this sensible view, for there is no doubt that the agitation 
of the miners has been made of little power by the fact that 
continued work was to be reckoned on in several districts where 
sliding scales were in operation ; and it is probable that this 
will be again the case in the ensuing summer and autumn. 


THE NEW DEMAND OF THE YORKSHIRE MINERS. 


ANOTHER crisis has been reached in the coal trade. A joint 
meeting of the Coalowners’ Associations of South and West 
Yorkshire was held at Leeds on Tuesday. It was one of the 
largest and most influentially attended of any gathering ever 
held in connection with the great coalfields of Yorkshire. The 
colliery proprietors had before them a letter from Mr. Benjamin 
Pickard, M.P., secretary of the Yorkshire Miners’ Association, 
asking them to concede to all underground workpeople an 
advance of 10 per cent. on their wages, and to appoint a deputa- 
tion to meet the representatives of the men on the subject. 
After very careful consideration, conducted in private, the coal- 
owners came to two resolutions. In the first, they expressed 
the opinion that no further advance in wages was warranted by 
the present condition of the coal trade; but, as the miners had 
asked them, they were willing to meet a deputation from their 
body. The second resolution was for the appointment of com- 
mittees of colliery owners in each district, to meet the deputa- 
tion to be appointed by the men. This resolution will be coin- 
municated to Mr. Pickard, and the conference will take place 
within a few days. The coalowners state that most of the out- 
put is contracted for until the end of June, and that these 
contracts were made before the first 10 per cent. was granted. 
They therefore point out that before the second 10 per cent. is 
superadded, they ought to be in a position to recoup themselves 
for the loss sustained on the contracts now running. They add 
that household coal, which constitutes a large portion of the out- 
put at many collieries, is at present quite as low as it was last 
year. The miners’ officials reply that they have all along 
opposed the making of twelve months’ contracts, contending 
that the coalowners have no right thus to mortgage the wages 
of the workmen. They further point out, that all new con- 
tracts must be made in view of the advance in the value of coal; 
and that their reason for now seeking a second advance is that 
they may not be told, as they were last October, that they 
are seeking an advance after the contracts have been entered 
into. 


A NEW SHIP CANAL SCHEME. 


ANOTHER ship canal scheme, which may prove to be of as 
much importance as it appears to be of interest, is before the 
public, and it is a scheme which, if realised, would involve con- 
siderable engineering work, besides greatly benefitting trade in 
metal, metal-wares, and general commodities between the 
Bristol Channel ports and the Midlands. A deputation of 
merchants trading in the ports of Swansea, Cardiff, and Newport 
have just waited upon the directors of the Sharpness New Docks 
and Gloucester and Birmingham Navigation Company, and have 
laid before them a scheme for so improving the waterway 
between Gloucester and the Midlands as to admit of vessels 
carrying from 300 to 400 tons to pass direct to Worcester 
en route for Birmingham and the Black Country. The locks 
would have to be enlarged at Gloucester, various reaches of the 
Severn above Gloucester would have to be dredged considerably, 
and at Worcester a new basin and a goods depét for tranship- 
ment would have to be constructed. The Gloucester Chamber 
of Commerce oppose the scheme on the ground that it would 
render Gloucester a subsidiary port. Meanwhile, it is under- 
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stood that the promoters are prepared to carry the project out 
at their own expense, and that they have also made to the 
directors of the Sharpness New Docks and Gloucester and Bir- 
mingham Navigation Company other financial proposals which 
are described as bold and liberal, and which the company is 
seriously considering. 








LITERATURE. 


Practical Surveying: A text-book for Students. By Grorce 
Wo. Usitt, A.M.LC.E, London; Crosby Lockwood and Son. 
1889. 

Tus is intended to be a practical text-book for the details 
of field and office work. It contains 270 pages, small 
octavo, clearly printed, with four lithographic plates, 
and 330 illustrations, very clearly drawn. The best 
forms of instruments are described as to their construc- 
tion, uses, and modes of employment; so also the field- 
book, and there are innumerable hints on work and equip- 
ment, such as the author in his experience as a surveyor, 
draughtsman, and teacher has found necessary, and which 
the student in his inexperience will find most serviceable. 
The chapters of the book are of very unequal merit, and 
we hesitate to say that it is in all respects a suitable 
book for students looking forward to examination. 
Chapter IV., entitled “Trigonometry as Applied to Sur- 
veying,” opens with a section on geometry, containing 
definitions, and nineteen theorems taken nearly en bloc 
from Euclid’s first thirty-two propositions. Some of 
these, important no doubt in a deductive work like that 
of Euclid, are unimportant practically, and therefore out 
of place here. There is a similar want of due selection in 
what is given of trigonometry ; some pages are devoted in 
all seriousness to explain a method by which the ratios 
can be calculated numerically, which we think the student 
might well be spared. The ratios are defined in the old- 
fashioned way as lines drawn inacircle. This chapter is 
either unnecessary or inadequate. In these days of ad- 
vanced education we think it not unreasonable that a 
student of this subject should be equipped with the 
moderate amount of elementary mathematics involved, 
and that he should acquire this not perfunctorily, but in 
an adequate manner, and with proper text-books. It is 
clear that the author bas not done so. Few of the mathe- 
matical details in other parts of the book are free from 
error. We find it stated that the three sides of a triangle 
as data are no guarantee of its accuracy, a “tie” is also 
required, ¢.¢., a line drawn from one —_ to some point 
on the opposite side. The base of a right-angled triangle 
of fixed height is stated to vary inversely as the adjacent 
angle, and a table is given of the bases for angles up to 
30deg. The table consists of the quotients of the base for 
one degree divided by the number of degrees of the angle. 
He indeed warns his students that it is only roughly correct 
—good enough for military purposes. Officers of the Royal 
Engineers would probably disclaim any indulgence. How- 
ever, as this occurs in a chapter on “Contouring,” it might 
perhaps pass as correct, since lines on a plan have always 
some breadth, and on a small scale might cover the error; 
but then, if we are to have a table, it should at least be 
accurate. Again, in calculating areas on plans, he gives 
what is known as Simpson’s rule for approximation very 
imperfectly, and with a want of that assured familiarity 
which would commend a rather complex process to his 
students. A second method is given, simpler, and which 
they will doubtless alone use. An example is worked out 
by each process, and the results are made to agree by 
numerical adjustment. As the results are only approxi- 
mations, they need not, and indeed cannot agree, and their 
discordance would have been a good opportunity of recom- 
mending the more difficult and accurate method. We 
might allude to a few other points of this kind. 

The strong point of the book is its emphasising the neces- 
sity for accuracy of manipulation of instruments both in 
the office and in the field, and in its many practical 
suggestions. It cannot be said generally to bs superior 
to the work of Haskoll by the same publishers, or other 
recent text-books. 





An Elementary Text-book of Practical Metallurgy. By A. R. 
Gower. 8vo.,pp. 115. London: Chapman and Hall. 1888, 

Tue title of this book requires a little explanation, 
as the term practical castle is used, not in its 
ordinary sense, but in that of South Kensington, where 
it means the practice of the assay laboratory. Some few 
years ago a short course of experimental demonstrations 
of the fundamental reactions involved in metal smelting, 
such as the decomposition of sulphides by roasting, the 
mutual reduction of sulphides and oxides, and other simple 
operations susceptible of being carried in an assayer’s 
mufile or air furnace, was devised for the benefit of the 
science teachers attending the summer courses at South 
Kensington, by Mr. Richard Smith, who has directed the 
teaching of assaying in the Royal School of Mines since 
its foundation in 1851, and the best part of the text of 
the present volume is a record of the experiments in this 
course, which, we believe, had not been previously pub- 
lished. We do not, however, tind that the author has 
mentioned Mr. Smith’s name, either in his preface or in 
the body of the work. This is much to be regretted, as 
there is probably no one person in England who has had 
more to do with the actual training of metallurgical 
chemists than Mr. Smith; and up to the appearance of 
this volume his students have not been backward in 
acknowledging the advantages received from his teaching ; 
and the author in not doing the like is departing from an 
old and honourable practice. 

Tn addition to the experimental course, directions are 
given for the various methods of assaying in current use. 
These are apparently taken from laboratory note books, 
and leave much to be desired in the way of clearness and 
even grammatical construction. We find even the old 
blunder of a tarred filter, meaning a tared one, repro- 
duced. The whole of the matter is arranged in two 
parts, the first containing experiments that can be per- 


formed with less elaborate appliances than are required 
for the second part. 

An appendix contains a brief description of most of the 
various ores, &c., with which students entering for the 
advanced, or honours examination, are expected to be 
acquainted. This contains several very doubtful state- 
ments, notably in regard to the entuiiine forms of dif- 
ferent minerals, Bismuth, for instance, is said to crystal- 
lise in cubes and octahedra, Where did the author ever 
see either a cube or an octahedron of bismuth? 


Practical Metallurgy and Assaying. By A. H. Hiorns. 8vo., 
pp. 471. London: Macmillan and Co. 1888, 


Tuis is a somewhat similar book to that noticed above, 
and the remarks there made as to the meaning of practical 
metallurgy are similarly applicable. The author, who is 
the Principal of the School of Metallurgy in the Bir- 
mingham and Midland Institute has compiled a compact 
and handy volume on the various processes followed in 
the assay laboratory, as well as a series of experiments on 
the properties of metals and alloys, — for the pur- 
pose of science and art students, but which is likely to be 
useful to a much larger nuiaber of readers. The section 
on assaying is well done, and includes most of the pro- 
cesses in general use. The subject of the determination 
of manganese in iron and steel is rather scantily treated, 
and we do not like the method recommended for deter- 
mining the value of standard solutions for iron assaying 
by means of “ practically pure and clean iron wire,’ as 
the use of either pure ferrous sulphate or ammonia- 
ferrous sulphate is not only easier but more exact. A 
novel feature in the book is a section on electro-metal- 
lurgy contributed by Mr. T. J. Baker, which gives direc- 
tions for performing a series of simple experiments in 
the electro-deposition of copper, silver nickel, and brass, 
such as can be performed by students with one, two, or 
at most three Bunsen cells of half-pint size. There are 
also details of the construction of a simple galvanometer 
suitable for controlling the strength of current required 
in the experiments, and which can scarcely be made by 
the student himself. This part of the subject should be 
very popular with the youths attending the author's 
laboratory. The author is not always as careful as he 
might be in his quotations. For instance, in a table of 
typical iron ores, on page 391, mainly derived from Dr. 
Percy’s “ Iron and Steel,” nearly all the analyses show 
some material difference in the figures from those of the 
originals. On the whole, however, the work seems to be 
fairly free from printer’s errors passed unregarded. 
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THE LONDON ELECTRIC SUPPLY CORPORATION 
STATION, DEPTFORD. 

On page 311 we give a further illustration of the engine 
department of the great central station of the London Electric 
Supply Corporation at Deptford. This gives a further view of 
the buildings which contain the 1500-horse power engiues and 
1250-horse power dynamoson theright, and willcontain the 10,000- 
horse power engines on the left. In our last impression we gave 
a view taken on the 25th of March; that now published on page 
311 was taken on the 29th and 30th, partly from a photograph 
secured at the time that one of the side brackets of the 1250- 
horse power dynamos was being carried along to its place by the 
overhead crane. This engraving, taken with that published last 
week, will give a good general idea of the character of the build- 
ings, and type of the smaller engines, both of which have been 
running without load. 

On Tuesday the copper pipe conveying steam from the boilers 
to the left-hand engine burst with fatal results, one man being 
killed and three others injured; the latter are, however, going 
on well, The pipe was that under the starting valve. The 
engine had been running some time, and was then stopped. On 
again starting it the pipe burst, probably at the brazed seam. 
The pipe had been tested up to 3501b., or nearly double the 
maximum boiler pressure. A Board of Trade inquiry took place 
yesterday. 








RoyYAL INSTITUTION OF GREAT BriTain.—The following are the 
robable arrangements for the Friday Evening Meetings after 

ster, 1889, to which members and their friends only are 
admitted :—Friday, May 3rd, Sir Henry E. Roscoe, M.P., D.C.L., 
LL.D., F.R.S., ‘‘ Aluminium ;” Friday May 10th, Professor Dewar, 
M.A., F.R.S., M.R.L, ‘‘ Optical Properties of Oxygen and Ozone ;” 
Friday, May 17th, Professor Silvanus P. Thompson, B.A., D.Sc., 
M.R.1., ‘‘Optical Torque;” Friday, May 24th, the Rev. S. J. 
Perry, D.Sc., F.R.S., F.R.A.S., Director of Stonyhurst College 
Observatory, ‘“‘The Solar Surface during the last ten years;”’ 
Friday, May 31st, Professor Demetri Mendeleef, LL.D., D.Sc., 
Professor of Chemistry at the Imperial University of St. Petersburg, 
Councillor of State, and Knight of the Order of Anne, ‘‘ An 
Attempt to apply to Chemistry one of Newton’s Principles ;” 
Friday, June 7th, Archibald Geikie, Esq., LL.D., F.R.S., Director 
General of the Geological Survey, ‘‘ Recent Researches into the 
Mem and Age of the Highlands of Scotland and the West of Ire- 
land ;” Friday, June 14th, C. V. Boys, Esq., A.R.S.M., F.R.S., 
‘*Quartz Fibres.” The annual meeting of the members will take 





place on Wednesday, May Ist, at half-past one o’clock, 


THE INSTITUTION OF NAVAL ARCHITECTS. 





Tue annual metropolitan meeting of the Institution of 
Naval Architects commenced on Wednesday. The cir- 
cumstances were peculiar. It had been proposed—it is 
not very easy to say precisely with whom the idea origi- 
nated—that the Admiralty programme should be dis- 
cussed by the members of the Institution, and that the 
result of the discussion might modify the design of the 
warships which are to be built. In one sense this pro- 
position fell to the ground, but it influenced the course of 
events. Ever since details of the Admiralty programme 
have been made public, Sir E. J. Reed has criticised them 
without mercy on every possible opportunity, both in the 
House of Commons and in the pages of the Times. Mr. 
White,as Chief Constructor, is es largely responsible for 
the designs of the ships to be built, and he naturally 
desired to cross swords with Sir E. J. Reed. The meet- 
ing of the Institution of Naval Architects gave him his 
chance. He obtained permission from the Admiralty to 
write a paper, and this paper was read on Wednesday. 
We give a very full abstract of it with the explanatory 
diagrams, We may say here that the paper was not in our 
hands until Wednesday afternoon. The circumstance 
that twenty-four hours sufficed to enable us to reproduce 
—on a reduced scale—the large number of diagrams illus- 
trating this paper, shows to what perfection the art of rapid 
engraving has been brought. We have omitted partly 
from want of space—partly for another reason, which we 
shall give in a moment—those portions of Mr. White’s 
paper which state Sir E. J. Reed’s objections in some 
detail. Our principal reason for omitting them is that 
they have already been published very fully, as we have 
said, and that we refer to them further on. 

In anticipation of the combat between Mr. White and 
Sir E. J. Reed, the hall of the Society of Arts was packed 
to suffocation, and many persons had to go away, unable 
to find even standing room. The proceedings began at 
noon with routine business and the reading of the report 
of the finance committee, &c. Lord Ravensworth, as 
president, then addressed the meeting very briefly, because, 
as he said, he had no doubt his audience wanted to get 
at Mr. White’s paper as soon as possible. He began 
by a feeling reference to the death of Dr. Woolley, 
Admiral Duncan, Sir W. Pearse, and Mr. MacMillan, 
who had all been members of the Institution, 
and he then glanced at the position of the Institution, 
which, he said, was financially excellent. The Institution 
is growing in popularity and influence. He next com- 
mented on the great prosperity of the shipbuilding trade, 
giving statistics. It was a matter for congratulation that 
many great improvements were being daily effected in the 
construction of cargo steamers, often without much regard 
to expense; and he was happy to add that the shipowners 
were loyally doing their best to make their steamers 
sound, and safe, and good in every way. He then intro- 
duced the subject of the Admiraity programme. He could 
not overrate the importance and value of the discussion 
which would take place on Mr. White’s paper, provided 
it was conducted with courtesy and a keen sense of the 
importance of facts. There is a standing order to the 
effect that no one shall speak more than ten minutes. He 
suggested that under the circumstances this rule should 
be suspended, and that he should be invested with dis- 
cretionary power, any member to be stopped if a majority 
held that he had said enough. This proposal was received 
with approval. 

Mr. W. H. White then proceeded to read his paper, and 
he was warmly applauded from time to time ; he did not 
| conclude until uearly two p.m. There was no adjourn- 
ment for luncheon, as is usual, and as soon as Mr. White 
sat down Sir E. J. Reed got up. He madea long and 
discursive speech, covering a great deal of ground ; the 
substance of his arguments admit, however, of being 
briefly stated without doing them any injustice. He 
contends that it is to the last degree absurd, if not 
criminal, to send ships of 10,000 to 13,000 tons into action 
which can be sunk by small guns. It would be a poor 
excuse to the nation to say, after a big ship had been sunk, 
“Well, she has gone to the bottom, it is true, but she had 
a great number of quick-firing guns.” The first con- 
sideration with Sir E. J. Reed is, that aship of war shall 
carry enough armour to keep her afloat, no matter what 
an enemy can do ; the second consideration is, that she 
shall be very fast. He maintains that the present 
Admiralty policy is flatly opposed to this. The Board 
and its advisers hold that the first thing to be thought 
of is the offensive power of a battleship, and speed 
and armour are sacrificed in order that the ship 
may mount a great many guns of all sizes, big and little. 
Sir E. J. Reed admits that a ship-of-war must be a com- 
promise. He knows that we cannot have speed and 
armour and guns, and he holds that the guns shall give 
way. But it must also be understood that Sir E. J. Reed 
does not seem to realise as fully as Mr. White does how 
much the guns would have to give way. According to 
Mr. White, such ships as Sir E. J. Reed hints at—for he 
does not give details—could not mount any guns at all, 
they would be so loaded with armour and machinery, 
Sir E. J. Reed criticised in detail the proposed designs. 
In another page we have dealt critically with the discus- 
sion; we have here only to indicate its drift. Sir E. J. 
Reed is a very clever man, but he is not clever enough to 
doubt his own infallibility. Credit is due to him, how- 
ever, for fighting single-handed, for so far not a single 
sailor or naval architect of experience and influence has 
supported his contentions. 

Sir E. J. Reed was followed by Lord Armstrong, whose 
views do not coincide with those of Sir E. J. Reed. He 
held that it must be quite clear to all that the ship 
designer must make, in the ship for the immediate future, 
a vessel which was a compromise, and in the ship of the 
new barbette class we had the best compromise, as it 
appeared to him, between the offensive and defensive 
principle. Sir Edward Reed seemed to maintain that the 
defensive powers of a ship could be completely established, 





but this could only be done by the elimination of her 
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powers of offence. What had been heard that afternoon 
only increased the disfavour with which he viewed the 
armoured class. They could not be made invulnerable, 
and their cost was so enormous that we could not havea 
numerous navy such vessels. Our Navy should consist 
of a great number of ships, and to secure this we had to 
restrict the number of the most costly ships. 

Lord Charlies Beresford spoke next, and, as was to be 
expected, he held that it is far more important to be able 
to hurt an enemy than it is to avoid being burt by him. 
The question raised was, armour or armament? He 
thought Sir Edward Reed was wrong as to the new ships. 
As to the 5in. of armour, it was to be remembered that it 
was not the effects of heavy shot that the vessel would 
have to fear so much as shell, and the 5in. of steel would 
explode a shell or high explosive. (Sir Edward Reed.— 
Would not 16in. of iron do that?) Yes, but in order to 
have that armour the ship would have to sacrifice her coal, 
or do away with her auxiliary armament—and upon this 
auxiliary armament the naval officers laid great stress. 
Naval officers wanted, above all, offensive qualities in the 
ship--they wanted the defensive part as much as possible ; 
but they did not want, for the sake of that, to do away 
with that offensive power by which they could knock the 
enemy into a cocked hat. Naval officers did not want to 
say to the enemy, “ You can’t hurt us;” but they wanted 
to say, “We can hurt you,” and that was the point 
before the country. This statement was received with 
tumultuous applause. As to the armour, he thought 
the Board of Admiralty had been wise in adopting 
the -compromise shown in this class of ship. As to 
Sir Edward Reed’s assertion that foreign Governments 
were in a state of trepidation about the narrow belts, all 
he could say was that he had been abroad and had not 
noticed this trepidation; and if it existed, why on earth 
were foreign Governments going on building ships with 
these narrow belts? He defied Sir Edward Reed to name 
a ship being built abroad with a broader belt; and, in 
fact, ships were being built with narrower belts. 

After a few words from Admiral Hornby, Sir N. 
Barnaby said that he had seen the effect of firing at Shoe- 
bury, and it was no use, he was convinced, to use thin 
armour. He should like to ask why they were not to get 
a high explosive through a thicker plate than was being 
placed on the new ship. The protection said by Sir 
Edward Reed to be necessary for the Admiral class was 
obtained with the new barbette ship at an enormous cost, 
the armour alone for one ship being equal in cost to the 
cost of the whole Natural History Museum at South 
Kensington. He could not understand the policy which 
would send, together with the heavy ships, light ships 
unprotected into action. He considered the Admiralty to 


be wasting the national resources upon armour piled up 


in a few ships. 

Captain Penrose FitzGerald, R.N., made as usual an 
amusing and effective little speech. He evoked shouts of 
laughter and cheers when he said that he did not know 
that Sir Edward Reed could be held to be a better judge 
of what a fighting ship should be than those who risked 
life and honour on the ship. Sir Edward Reed had drawn 
a terrible picture of disaster to a ship, but if the seamen 
preferred to take the risk in the ship, let them take it 
together with the fighting power. That was their affair. 
Sir Edward Reed had not to go tosea in the ships. The 
argument of those who spoke of the expensiveness of the 
ships would lead to every naval officer being warned of 
the value of his ship, and told:—“ Do not go near the 
shore, and do not go near the enemy, whatever you do.” 

Admiral Colomb maintained that in designing the first 
class of war vessels the gun power was the first thing 
which had to be settled, and everything else depended 
upon that. He believed in a narrow belt and in a pro- 
tective deck kept low as the safest way to protect the 
ship. He said that in former times the victory had 
generally gone to the ship which could place hors de com- 
bat the greatest number of her enemy’s seamen. The 
Admiral class exposed the seamen. In the new battle- 
ships the men were well protected, the coal supply was 
amply sufficient, and naval opinion was altogether in 
favour of that class of ship. 

Admiral Lord Clanwilliam wished to add his testimony 
to the chorus of praise from naval officers on the new 
class of ship, and his confidence in the designer. 

Mr. White, in reply, said it was impossible to answer 
all that had been said in the discussion. It was a matter 
of immense satisfaction to him to know that he had not, 
in addressing his paper to that Institution, been appealing, 
as Sir Edward Reed had put it, toshipbuilders, and he did 
not expect that they would take part in a discussion 
regarding a fighting ship. The question of the protection 
of the auxiliary guns and their crews had been carefully 
considered and provided for, but those were matters 
which were not yet public property. He wished it 
to be perfectly clear that, though he was the de- 
signer of the ships, they were the ships of the 
Board of Admiralty. He did not wish it to be thought 
that he approved of everything in the ships—to approve 
of everything in a ship was not his business. It was his 
duty to combine in a ship that which the Admiralty, and 
the service behind it, wished to be combined in a ship, 
and that was what he was called upon to put before the 
Board. He came there not to justify himself, but to 
explain what the Board of Admiralty intended, and what 
was hoped to be achieved, by these ships. He then went, 
in detail, over some of the criticisms. In conclusion, he 
expressed the hope that the facts which had been brought 
forward, and the discussion which had been initiated in 
that Institution, would satisfy the public on the point 
that no pains had been spared to me the most power- 
ful war ships which the Admiralty had ever launched. 

On the motion of Lord Ravensworth, thanks were voted 
to Mr. White. 

The annual dinner of the Institution took place in the 
evening at the Holborn Restaurant. Lord Ravensworth 
was in the chair, and about 180 members and visitors 
were present, among whom were Lord George Hamilton, 
Dr, Kirk, Mr. W. H. White, General Maitland, &c. 





DAVEY’S EXPANSIVE DIRECT-ACTING ACCU- 
MULATOR ENGINE. 


We illustrate on page 310 Mr. Davey’s compensating 
expansive-working pumping engine, as applied to the working 
of water pressure, or what is commonly called hydraulic 
machinery. It is well known that a simple rotative engine 
employed to work pumps, and subject to variations of speed 
and to stoppages, is not capable of being worked with any 
considerable degree of expansion, because expansion depends in 
such engines on the momentum of the fly-wheel, and, therefore, 
when the engine stops, it requires full steam to start it again. 
The ordinary steam pump is an exceedingly convenient and 
effective machine for pumping water to work hydraulic 
machinery, especially when a pair of such pumps are arranged 
on the duplex plan; but the objection to the use of such 
pumps is the great waste of steam, no expansive working being 
possible in such engines. The Davey engine gets over this 
difficulty by a compensating mechanism of a very simple nature, 
consisting of a bell-crank lever, connecting together the pump 
plungers in the peculiar manner shown in the illustration. 
This mechanism admits of a three-fold expansion in double- 
acting, single-cylinder engines, a five-fold expansion in single- 
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acting engines, and ten to fifteen-fold in compound engines. 
The engines we illustrate are double-acting, non-compound 
engines, and the accompanying diagrams—Fig. 1—were taken 
from a similar pair made by Messrs. Hathorn, Davey, and Co. 
for working some hydraulic machinery. Diagrams Figs. 2 and 3 
were taken from a compound condensing engine on the same plan. 

It will be observed that the engines are provided with the 
differential gear, the slide valves of the subsidiary cylinders of 
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which are worked on the duplex plan, that is, the slide valve of 
one engine is worked from the other engine, and vice versd. 
The effect of this arrangement is that the engines give a con- 
tinuous flow in the pipes and are governed by the differential 
gear. Engines arranged on this plan, if large enough, need no 
accumulator, but may be employed to pump direct into the 
hydraulic main. Messrs. Hathorn, Davey, and Co. are making a 
considerable number of these engines for various pumping pur- 
poses. The engines illustrated have 40in. cylinders by 4ft. 
stroke, and together are capable of supplying 400-horse power 
to hydraulic machinery. 








AERIAL RoPpEWAYs.—In THE ENGINEER, vol. lxvi., p. 534, and in 
the current volume, p. 81 and 115, we illustrated the Otto aérial 
ropeways, of which Messrs. Commans and Co. are the makers in 
this country. These ropeways are being 7 designed to suit 
the transport of ore in the hilly De Kaap district of the Transvaal, 
and one is now being constructed to work in conjunction with the 
Sheba and Oriental Tramway. For the purposes of construction of 
the materials for one of these lines, it is of importance that an 
accurate survey of the ground the ropeway has to traverse and a 
section should be obtained; and as the “nprsomey usually received 
from the owners of mines are generally very incomplete, Messrs, 
Commans and Co, have sent = perm son one of oe 
engineers, Mr. Nettman, who has great experience in these 
matters, and knows the special points that have to be observed in 
making these surveys. Mr. Nettman will, no doubt, whilst at 
Barberton for this purpose find that many mineowners are interested 
in these lines, 





WIRE AND WIRE ROPES: THEIR MANUFAC. 
TURE AND USES. 
By J. BucKNALL-SMITH. 
No, III. 


ResuMING the consideration of wire-ropemaking plant, it may 
be mentioned that some manufacturers construct their own 
machines and appliances, but amongst engineers who have made 
a prominent speciality of this class of apparatus are Messrs, 
Thomas Barraclough and Co., of Manchester. This company 
has supplied a large number of machines to home and foreign 
rope manufacturers, and the success of their attention to the 
smallest details of construction is certainly worthy of recog- 
nition. Machines built at these works are usually arranged to 
carry from six to twenty-four bobbins of various sizes ranging 
from about 6in. to 7ft. in diameter, whilst many of them may 
be equally well employed for rope closing as for strand forming 
purposes. For strand making, probably, the six and twelve 
bobbin machines are now most useful, for with the former the 
common 7-wire laid strand can be conveniently produced; and 
subsequently, when desired, this can be covered with twelve 
outer wires in the latter-mentioned machine to form the now 
much used 19-wire compound strand. This type of strand could 
also be formed entirely on a 12-bobbin machine. In making 
larger kinds of ropes, e.., marine hawsers of, say, 366 wires, 
practically one 24-bobbin machine might be employed to lay up 
the various component series as follows :—First, six bobbins would 
be used to form a 7-wire strand, including the core filament; 
secondly, around this twelve outer wires would be laid by em- 
ploying a corresponding number of bobbins, and so on ; thirdly, 
the nineteen wires would be encased in eighteen more ; and 
finally, the thirty-seven wires would be covered with twenty- 
four, thus making an aggregate of sixty-one wires in each strand. 
In this manner, and by the one machine, the six strands of a 
flexible wire hawser of, say, 12in. in circumference, could be 
produced with an ultimate breaking strain of about 320 tons, 
or so, dependent upon the quality of wire employed in the manu- 
facture. Some few types of wire ropes are composed of four, 
five, and seven, &c., strands, but as the majority are constructed 
with six strands around a centre core, closing machines of this 
capacity are usually sufficient for ordinary requirements. 

According to the practice of some manufacturers, compound 
strands are simultaneously formed by spinning up nineteen or 
more wires at one operation, but this can scarcely be considered 
a satisfactory method, for in order that every component wire 
may bear its proportionate amount of strain, the lays—spiral 
pitch—of the superimposed concentric layers must be varied ; 
but to this problem we shall have occasion to revert later on. 
The bobbins of ordinary stranding machines may contain 
from, say, 7 lb. to 800 lb. of wire, of from about No. 22 s.w.g. to 
No. 5, whilst some large sized stranding machine, with six 
bobbins, will also close strands into rope up to about 4in. circum- 
ference. The space occupied by these machines commonly 
varies from about 6ft. 10in. by 2ft. to 26ft. by 6ft., up to 55fr. 
by 10ft. Stranding and closing machines may be arranged in a 
vertical as well as in a horizontal position. With these supple- 
mentary remarks concerning the general construction end 
functions of strand and rope-making machinery, we will proceed 
to consider some of the latest developments and productions in 
this department of engineering. During the past few years, 
superior steel wire roping in comparatively long lengths has been 
in considerable demand for many purposes, as obviously it is not 
practical to splice a wire rope as perfectly as one composed of 
hemp or fibres. Spliced portions of wire ropes are more or less 
the thickest and stiffest parts of cables thus united, and there- 
fore as such ropes run over pulleys, drums, &c., the uneven wear 
and premature deterioration is not unfrequently very noticeable. 
By way of example, ropes for street tramway traction purposes 
may be cited as a case where great lengths of cable are required 
as free as possible from splices. 

It was, indeed, with this view that Messrs. Cradock and Co., 
of Wakefield, erected their 30-ton horizontal rope closing machine, 
and a similar observation also applies to the big machine pro- 
vided in Messrs. Bullivant and Co.'s works, which we illustrated 
in our last article of this series. Messrs. Cradock and Co. have 
produced steel wire ropes in their large machine for the Mel- 
bourne, &c., cable tramways of 8300 yards in one continuous 
piece, weighing 24 tons 13cwt. Asa further result of this com- 
paratively recent demand for long lengths of continuous roping, 
Messrs. Barraclough and Co. have lately constructed the largest 
rope closing machine yet built. This colossal piece of mechanism 
was designed for an eminent firm of rope manufacturers in the 
United States, and is represented by the illustration, Fig. 5. 
It will be seen that the machine is of the vertical type, 
i.e., the flyers and bobbins are arranged to revolve in a hori- 
zontal plane about a vertical axis, and the strand closing die is 
fixed to the longitudinal framing or beams provided above the 
machine and its gearing. This design was considered desirable 
on account of its size and the great weight of wire carried upon 
the bobbins. The six iron reels, or bobbins, measure about 7ft. 
across their flanges, each being capable of carrying eight tons of 
strand, or an aggregate weight representing about fifty-six tons of 
roping, including a wire core-strand. The core, however, is not 
mounted in the machine itself, but is wound from off an outside 
stationary reel, whence it passes up the centre of the flyer frame 
in a vertical direction to the closing die. 

The bobbin frames, or flyers, are composed of wrought iron, 
and revolve with the rotary portion of the machine, whilst the 
former carried in the same are always maintained in one atti 
tude, or relation, by means of a sun-and-planet motion, which 
prevents any axial twisting of the strands. The under-framing, 
or annular ring, which carries the bobbins and their appendages, 
is arranged to run on a series of steel balls and peripheral 
rollers provided within a circular path, and by which the 
running of the machine is nicely equalised, and only a compara- 
tively small power required for its operation. 

The machine is further designed—in respect of the relation 
that the flyers bear to the floor level—so that the colossal 
bobbins or strand reels, with their weighty burdens, can be easily 
rolled by hand into their proper places or respective bearings. 
The strands are drawn off the six bobbins, through the frames 
and closing die, by means of the large drawn-drum—shown in 
the illustration on the ground level to the right-hand side— 
around which the rope passes several times before it is finally 
coiled upon a vertical reel, driven from the gearing of the 
machine. It will now be apparent that as the coils of strand 
waltz or rotate around the central core, they are drawn upwards 
together through the fixed closing die by means of the drawn-off 
drum above referred to, the angular velocity of which deter- 
mines the speed of traction, and consequently the lay of the ro 
being manufactured ; or, in other words, the spiral pitch of the 
component strands, The total weight of this machine, excluding 
the bobbins, is thirty-three tons, and eight-horse power is suffi- 
cient to drive it, whilst one man only is required to attend its 
operations. The working velocity of the machine varies from, say, 
twelve to twenty revolutions per minute, dependent upon the 
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weight of strands carried; that is to say, at first when the 
bobbins are heavily ladened the machine is driven slowly, other- 
wise the centrifugal force exerted might break the flyers or 
injure the machinery. The speed of production naturally 
depends upon the lay of the rope being manufactured, and the 
rate at which the apparatus is driven. However, the capacity 
on an average may be taken to be from 200 to 300 yards per 
our. 
. According to English practice, cable traction ropes are com- 
monly constructed with six strands of seven wires, the lays in 
the strands varying from, say, 3in. to 34in., and the lays in the 
ropes from, say, 74in. to 9in. In the United States, however, 





strands of nineteen wires are generally preferred as being more 


and are consequently subject to high freights, cranage, or landing 
dues, and transport charges. Therefore with the present facili- 
ties fortransporting and putting down machinery in most parts 
of the world, the manufacture of large ropes by the consumers 
themselves is now quite practicable. 

With the increasing demand for long continuous wire roping 
for hauling, winding, and other purposes, free from splices, other 
ingenious manufacturing devices have been tried, amongst which 
we would direct attention toa Canadian invention termed “a 
compound wire cable making machine.” The illustration below, 
Fig. 6, represents the first machine of this construction manufac- 
tured in this country—by Messrs. Barraclough and Co, This 
mechanical contrivance carries forty-two separate bobbins of wire, 


can be reversed, i.¢,, 80 as to allow of the strands being laid in 
one direction and the rope closed in the opposite way, or the 
wires and strands may be all twisted in the same direction—a 
lay known as the “ Lang construction,” and to which we shall 
more fully refer in a later article of this series. The adjustable 
strands and rope dies are arranged to exert an elastic pressure 
by means of spiral springs. The machine, it should be under- 
stood, incorporates two simultaneously distinct functions and 
motions, i.c., each of the six stranding devices has an inde- 





pendent rotating motion to ferm the strands, whilst the entire 
| apparatus revolves around the horizontal shaft for closing the 
strands into rope. The wires forming the strands are inde- 
pendently conducted into their proper spiral paths in order to 





flexible; but, on the other hand, the smaller external wires 
wear out more rapidly. For example, the Market-street Street 
Railway Company, San Francisco, uses ropes 1jin. in diameter 
composed of six strands of nineteen crucible steel wires, weigh- 
ing 241b. per foot, the longest continuous length being 24,125ft. 
Similarly, the Chicago City Railroad Company employs cables of 
identical construction, the longest length being 27,700ft. Again, 
on the New York and Brooklyn Bridge Cable Railway a steel 
rope of 11,500ft. long, containing 114 wires, as above explained, 
is also used. 

Machines for forming simple laid or compound strands, as 
above specified, have already been sufficiently explained. It may 
be, however, further men- 
tioned that in any machine 
continuous strands of any 
convenient lengths may be 
produced by tucking, or 
brazing in additional wires; 
i.e, when a skein or bundle 
of wire on any bobbin is 
spun off another may be in- 
troduced, the end of the 
last wire in the strand being, 
however, preferably brazed 








Fig. 5—LARGE ROPE CLOSING MACHINE. 


and is capable of making the strands and rope of, say, a 3in. cable, 
in one operation to any convenient length. Upon reference to 
the engraving, it will be understood that the bobbins A at the 
rear of the apparatus carry the strand cores, whilst the two 
succeeding series B B!, carry the strand wires, which, when spun 
up, are closed into rope by the lay plate C. The strandsare laid 
up by the closing dies or plates D, which then pass over the 
guide rollers E, being further concentrated at F, and closed into 


give the requisite solidity and flexibility. The machine, it may 
be mentioned, is capable of manufacturing ropes composed of 
strands containing any number of wires up to nineteen. 

The Hartlepool Ropery Company has adopted a similar class 
of machine, termed “a patent non-torsion rope-making machine,” 
and by which, it is stated, that wires are laid into strands and 
roping free from all torsional influences, the metallic filaments 
being caused to take their proper positions and parallel attitudes 


rope at C, which is drawn off by the drum G, driven by appro- | to the spiral. As in the machine already described, the process 
priate gearing, as previously described. The central core, or | of making the strands and rope is similarly and simultaneously 
heart of the rope, is shown entering at the back of the machine | performed in the one machine. 


now understood that each 
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the various bobbins may be 
replenished with wire to 
practically any extent; in 
fact, the only limit being the 
capacity of the largest 
closing machine capable of receiving the strands and twist- 
ing them into ropes. It may be also mentioned that both 
stranding and closing machines are usually capable of being 
driven in either a right or left-handed direction, at the option or 
fancy of the manufacturer ; but, ordinarily, strands are twisted 


up to the left hand, whilst rope is closed to the right. Messrs. | 


Cradock and Co., however, some years ago introduced 


an important exception to this practice by spinning the | 


strands and closing the rope all in the same direction, and 
to this construction we shall have occasion to refer 
again at a more advanced stage of this series. Revert- 
ing to Messrs. Barraclough’s big closing machine, it will be 
now understood, that as street tramway ropes or cables may 
average about 3}in. in circumference, and weigh some four and a- 
half tons to the mile, this machine is capable of producing ropes 
of, say, fully nine to ten miles in one continuous piece. When, 
however, engaged in the manufacture of heavier cables, such as 
required for towing or other marine and exceptional mining 
purposes, the apparatus is equal to the demand, as the closing 
die or lay plate may be adjusted to produce the thickest ropes 
yet prescribed in the market. It is now well known and gener- 
ally admitted that coils of galvanised and other wire can be 
shipped at very moderate rates, as such bundles can be easily 
handled and stowed at small risk, whilst coils of rope weighing, 
say, twenty to forty tons each are difficult and costly to handle, 





Fig. 6-COMPOUND WIRE CABLE MAKING MACHINE. 


series, B and B!, comprises eighteen bobbins, or coils of wire, | 
which, with the strand cores, give the aggregate of forty-two 

bobbins, so that six strands of nineteen wires each can be simul- | 
taneously formed and closed into roping composed of 114 wires. 

The machine is driven by suitable pulleys and spur gearing, 

as represented. The core, strand bobbins, and dies, as also the 

| guide rollers above mentioned, are mounted around the hollow 

horizontal shaft I, by which they receive their differential | 
rotary motion, the bobbins being maintained in suitable relative 
positions by means of the sun-and-planet motion J, and gearing 
J}, so as not to twist the individual wires forming the strands 
and rope. The closing dies, C and D, are capable of adjustment 
so as to accommodate the gauge of wire used and size of rope to 
be produced, the lays adopted in the strands or rope being also 
capable of suitable variation, as may be desired. The rope is 
passed four or five times round the draw drum G, driven by 
gearing at the requisite angular velocity to give the required 
lay, the motion to which is communicated by means of a hori- 
zontal shaft K, running under the machine. Upon leaving this 
drum the rope passes between a pair of “jockey,” or compressing 
rollers, which serve to keep it taut ; whilst an ingenious arrange- 
ment of mechanism is attached to the delivery gear, so as to 
automatically indicate the exact length of rope being manufac- 
tured in the machine, The entire component mechanism is so 
constructed and arranged that all the motions of the machine 
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The lays adopted in roping are mainly dependent upon the 
gauges of wires employed, 
the sizes of ropes to be made, 
and the purposes to which 
they are to be applied; but 
as a general approximation 
of average practice, it may 
be stated that the lays in 
strands commonly vary from 
about 2in. to 6in., or, say, 
about three to four times 
the diameter of the rope; 
whilst the lays in roping 
range from about 6in. to 
12in., or say seven to ten 
times their diameter: i.e, 

Ys , about two to three twists are 
WY } put in the strands to one 
in the rope. It should, 
however, be understood 
that these proportions will vary according to the sizes of the 
ropes, and whether they are intended for fixed or running pur- 
poses. Short laid ropes are more flexible than those in which a 


| comparatively long lay is adopted. Hence short lays are generally 


desirable for hauling and windingropes; whilst, conversely, longer 
lays are usually beneficial in standing ropes. Black or annealed 
wires should be generally used for the construction of running 
ropes, whilst galvanised roping may at times be advantageously 
employed for fixed purposes, ¢.g.,ship riggings, &c. ; ropes working 
in water or wet places, however, may be stated as an exception to 
the former rule. According to Messrs. J. Roebling and Sons’— 
U.S.A.—advice, black wire ropes may be preserved under water 
or ground by the application of vegetable or mineral tar, to 
which some fresh slacked lime should be added to neutralise 
acidity. This firm also states, that “‘in no case should gal- 


| vanised ropes be used for running purposes. One day’s use 


often scrapes off the coating of zinc, and then rusting proceeds 
with twice the rapidity upon the exposed surfaces.” In 
America running ropes are usually composed of six strands of 
nineteen wires, whilst standing ropes are constructed of six 
strands of seven wires. The wires in the strands are usually 
united by brazed lap joints. Steel employed in the manufac- 
ture of wire ropes should be of the best or superior qualities, as 
low grades may give inferior results to good iron wire. At 
present we are living in a steel age, but not so many years 
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ago steel wire was practically confined te the manufacture of 
needles, fish-hooks, and music strings, &c. However, upwards 
of twenty years ago Dr. Pole, at the request of Messrs. Broad- 
wood and Co., the well-known piano makers, conducted a series 
of exhaustive experiments on and with steel wires,and it was then 
found that some of the superior steel wire produced in Germany 
would withstand a tensile strain up to an equivalent of 115 tons 
to the square inch, or about twice the breaking strength of any 
other form of good steel. Subsequently Messrs. Leblanc and 
Morris tried a series of interesting experiments connected with 
steel wire, regarding the elasticity, uniformity of extension, 
and permanent elongation of this form of the material. 
Good steel wire is on average from two to three times as 
strong as iron wire, with a proportional increment of flexibility 
and elasticity ; thus, a good steel rope one-half to one-third the 
weight of an ordinary iron one, may be equally as strong and 
far more elastic and pliable. Further, iron wire is far more 
subject to permanent elongation and bending than steel. Again, 
the mechanical and chemical sources of deterioration are greater 
in the former than in the latter material. At the Exhibition of 
1852 Messrs. Webster and Horsfall showed some important 
specimens of steel wire, and to their abilities and enterprise the 
introduction of this material and manufacture into this country 
is largely due. It is, again, satisfactory to reflect that in the 
wire competition for the East River Bridge, New York, U.S.A., 
Messrs. Johnson and Nephew, of Manchester, submitted samples 
of steel wire which exhibited ultimate tensile resistances up to 
206,170 Ib. per square inch ; whilst the strongest American wire 
broke at 194,227 Ib. per square inch, the respective elongation 
efficiency being 0440 and °0380. 

In 1877 Professor Morris communicated to the Royal Society 
the results of his exhaustive experiments connected with the 
molecular changes which occur in iron and steel wires during the 
processes of annealing, tempering, and hardening, and to which 
some of our readers may find it interesting to refer. “ Bright- 
finished” or superior drawn steel wire—a process sometimes 
termed “bench hardening ”—may present extremely high tensile 
resistances,¢.7.,up to 130 tons per square inch or more ; that is, the 
wire after being tempered to a dark blue colour, is finally drawn 
through “a block,” so as to burnish and caseharden it. Of late, 


steel wire has largely superseded that composed of iron for | 





tages. The principle of subdivision was consistent with perfect sea- 
worthiness, with speed as high as that of the largest ships, with the 
control of weapons which could be used with fatal effect upon the most 
powerful ships of the enemy, and with such powers of endurance as 
would enable the smaller vessels to receive injuries from the largest 
ships without necessarily fatal results. If it should be said that 
this dispersion of force entailed a risk of destruction in detail, by 
encounters with units of greater force in the hands of an enemy, 
that argument simply went to show that an organising skill 
would be required to insure the presence of the united forces where 
they were needed. Referring to the concentration of material 
value in a few ships, thus preventing the construction of many 
ships, he remarked that in the line-of-battle ship of fifty years ago 
the value of the material for a single command was about £100,000, 
and the value per man in the crews of such ships not more than 
£150. In the ironclad of 12,000 tons of tons of to-day, the value 
of ten of the former line-of-battle ships was entrusted to each 
captain, and not less than £2000 to each man in the crew. In 
order to put forward in a concrete form his views as to the type 
of fighting ship most suitable for the present needs of the British 
Navy, he had brought forward a design. It was for a ship of 
3200 tons displacement, costing one-fourth of the .so-called 
first-class battleship of to-day. A sufficient number of ships of 
this type could probably be built and armed in two years, It 
might be said that nothing could be done upon such dimensions, 
— at such cost, to entitle the ship to be called a battleship. 
But the seventy-four gun line-of-battle ship of fifty years ago 
had only a total displacement of 3000 tons, and the eighty- 
gun ship of the same period 3500 tons. This design came 
between the two, and would only cost as much as three 
seventy-four gun ships. If the British Government determined 
to spend money upon invulnerable ships, the difficulty in getting 
enough ships would be pony growing. There was no 
obstacle, except in finding the money, to making an invulnerable 
ship. Ships could be built and navigated which no torpedo, 
or ram, or gun that could be worked from any ship now 
in existence, could fatally wound. In such a ship every man might 
be absolutely protected, high explosives notwithstanding. but 


| there would be so few of them that commerce and the colonies 


agricultural or fencing purposes, on account of its greater | 


strength elasticity, and lightness. The elasticity of steel allows 
the wire to better adapt itself to fluctuations of temperature and 
other contingent straining influences. 

Good steel wire may have an elastic extension of about 0°5, 
or so, per cent. of its length, but iron wire under tensile stress, 
bearing similar relation to its ultimate strength, permanently 
elongates. The steel wire may show elastic extension up to 
within, say, 80 per cent. of its ultimate resistance, whilst the 
iron wire may have an increasing permanent extension from 
about 40 per cent. of its breaking strength. 








THE INSTITUTION OF CIVIL ENGINEERS. 


ARMOUR FOR SHIPS. 

At the twenty-first ordinary meeting of the session, on Tuesday, 
the 9th of April, Sir George B. Bruce, the President, being in the 
chair, the Pet read was on “‘ Armour for Ships,” by Sir Nathaniel 
Barnaby, K.C.B. 


The author described and illustrated by drawings the applica- 
tions of armour to sh ps in the French Navy between 1858 and 1888. 
He directed attention to the increasing thickness of armour to 
meet the growth in the gun, to the corresponding reduction in the 
area of surface covered, and to the eventual disuse of side armour 
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for protecting the batteries. Thereupon the development of quick- 
firing shell guns was rapidly extended, and high explosives, such 
as gun-cotton, melinite, bellite, lyddite, &c., were introduced, and 
were being perfected as bursting charges for shells. On the 
assumption that thin armour was, and would remain, effective 
against such projectiles, armour of 4in. and 5in. in thickness was 





again being demanded, by sailors, for the defence of the sides of | 


the ship in front of the batteries. Believing that such armour 
would be costly, ineffective, and even dangerous, and that it would 
tend more than ever to reduce the number of ships which could 
be brought into action, the author drew attention at the outset to 
what he conceived to be a wrong policy for this country. He 
observed it was certain that, apart altogether from these quick- 
firing guns, it would only be necessary to put up targets of thin 
armour, and expose them to the fire of heavy projectiles in order to 
show the frightful wreck behind the target which occurred years 
ago, and which led to thicker and ever thicker armour. But there 
would be this difference in favour of the gun, that the projectiles 
were heavier and stronger, the velocities higher, and the explosives 
more powerful. He showed that, without going beyond the ships 
now building, an expenditure of £1,000,000 per ship had been 
reached. On examining all such large ships, whether British or 
foreign, it would be discovered that they were most seriously 
exposed to the attack of the powerful weapons now in rapid course 
of development. The naval authorities had to decide whether they 
would concur in still further enlargement in individual ships; or 
would endeavour rather to meet these weapons by combining the 
forces of smaller ships. The author considered there was no 
difficulty in taking the latter course, and that it had many advan- 





might be lost for want of ships, and there would only be the satis- 
faction that the sailors had been protected in such ships as existed. 
The question was, ought England at the present moment to move 
still farther onward in increasing the size and cost of heavily 
armoured ships, requiring four or five years to complete? Or, 
ought this country rather to endeavour to increase ney the 
number of protected ships, capable, by reason of their speed and 
armament, of taking part in any engagement with an enemy, 
however powerful? In this exposition of the uses of armour, it 
was apparent that fighting ships must continue to use it. When 
armour was employed in the form of comparatively thin hori- 
zontal plating, experiment seemed to have shown that steel, low 
in carbon, was the best material. When it was employed in the 
form ofa wall, either upright or inclined, and comparatively thick, 
the value of a hard face became very marked. The various modes 
of manufacturing thick armour for upright, or nearly upright, 
defences were described, and illustrations were given of the compara- 
tive resisting power of compound and of forged steel plates ; also of 
two armour-plates of great excellence, manufactured at Sheffield, one 
of them compound, having a steel face and an iron back, and the 
other of forged steel throughout. The superiority of the compound 
plate was very marked. The author also drew attention to the 
improvement effected by the use of the hydraulic press in manu- 
facture of thick armour-plates. To many minds it seemed that the 
hope of the future for peaceful sea-traders lay rather in abasing 
than in increasing the individual superiority of the special ship of 
war. No efforts should be spared to raise the character and 
strength of the fast mercantile ships. But it must be admitted 
that there was no prospect of a diminution in the use of armour 
in regular fighting ships. The evident tendency was towards its 
introduction into every fighting ship. Referring to the aspect 
of the question from the side of the attack, the author remarked 
that when the large unarmoured structures in the French ships 
were considered, the seriousness of the new attack became evident. 


TABLE I,—PHASES OF ARMOUR. 
lst Period. Floating Batteries, 1854-58, 


2nd Period. 1858-1888. 
Gloire. 
( Armour 5500 tons, hey of 
1858. Ist phase - (side) speed weight devoted 
( 43 inches 12} knots to armour, 15. 
Marengo. 
( Armour 7750 tons, Percentage of 
1869. 2nd phase < (side) speed weight devoted 
( 7} inches 13} knots to armour, 17. 
Baudin. 
( Armour 11,200 tons, Percentage of 
1880. 3rd phase ~ (side, &c.) speec weight devoted 
( 22 inches 15 knots to armour, 33. 
Tage. 
’ ( Armour 7000 tons, Percentage of 
1886. 4th phase < (deck) speed weight devoted 
( 3 inches 19 knots to armour, 14. 


Dupuy de Lhme. 


1888. 5th phase ( Armour 6300 tons, Percentage of 
or return to (side) speed weight devoted 
Ist phase ( 4 inches 20 knots to armour, 15. 


And it was the artillerist who must be first impressed. It was of 
more consequence to be able to inflict damage in action than to be 
able to avoid it. The best defence was to be found in a vigorous 
attack. 1t must be understood that the powerful ships in modern 
navies were not protected, so far as their batteries were concerned, 
by the armour which the French thought necessary. They were 
unarmoured from their lower decks upwards. The author asked, 
was full advantage to be taken in the British Navy of these high 
explosives in any war which might break out within the next two 
or three years? Writing before the Government proposals had 
become known to him, he would agree cheerfully to any sugges- 
tions by the Government, as to the size of the new ships, and as 
to the use of armour for them, if they were laid for approval before 
some competent technical committee for a month. If the 


| author were responsible for the steps which must be taken by 


the administration, he would insist upon having the souudest 
independent judgment which could be obtained. He felt 
satisfied that if such a body as the Council of the Institution 
had been consulted in 1868, 1871, and 1875, when naval 
ordnance was in a crisis and under serious debate, it would not 
have happened that the question of breech-loading would have 
been kept closed from 1866 until 1879. He believed that if such a 
body had been consulted in 1859, it would have appreciated better 
the significance of the four ironclad ships then building in France, 
and the Government proposals would have been wisely modified. 
The attitude of the engineer towards questions of war material 
differed from that of a member of a political administration, and 
from that of naval and military officers. The engineer was mainly 
interested in the question of the development of the powers 
of the weapons of war, and he was constantly thinking how 
they might be extended, and how the maximum of power 


——— 


might be got out of a given expenditure, The tendency with 
the Administration was to estimate the comparative value of 
available resources of rival Governments, and not to look beyond 
the immediate future, It — be seen from the speech of Sir 
John Pakington, when introducing the Navy Estimates, on the 
25th of February, 1859, and when the French ironclad sea-going 
ships were being built, how easy it was to undervalue new forces, 
This Administration undertook the building and conversion at that 
time of sixty-seven wooden line-of-battle ships and frigates ; and 
they were ali in the hands of the dockyard authorities, in various 
stages of production, a few months afterwards. But not one of 
them was suitable for the circumstances of the time. Many of 
them were never finished. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent. ) 


THE ironmasters’ quarterly meetings, which were held yesterday in 
Wolverhampton and to-day—Thursday—in Birmingham, were the 
occasion of large gatherings of iron and steel and coalmasters, not 
from this district alone, but from most of the other parts of Eng- 
land. The meetings assembled in the expectation of a good busi- 
ness tone, and it cannot be said that the members were dis- 
appointed. Nothing very grand was expected as to sheets, and 
makers were not therefore surprised to find only a very quiet 
market in this branch. Apart from sheets, however, everything 
looked healthy. 

The feature of the market which ministered the most strength 
was the remarkable firmness in the pig iron trade. The large 
buying of the past month or two does not seem to have yet ex 
hausted consumers’ demands, and inquiries and orders are still 
reaching sellers in numerous lots. This leads to a strong deter- 
mination on the part of holders to realise good prices, and nothing 
would at this week’s meetings induce them to forego their demands. 
The quieter tone on the week of the Glasgow and Cleveland 
markets was held to be only a temporary matter without trade 
significance. 

Compared with the prices at the corresponding quarterly meetings 
last year, Midland imported pigs showed an advance of as much as 
7s. per ton ; for whereas at the April quarterly meetings, 1888, 
Derbyshires were quoted 38s., delivered ; and Northamptons, 
37s. to 37s. 6d. delivered ; quotations this week were 45s, to 45s. 6d, 
for Derbyshires, and 44s, to 44s. 6d. for Northamptons. Lincolns 
were also advanced 6s, per ton on the earlier date, the 41s. of 
April last year being now 47s. Compared with the prices at the 
quarterly meetings three months ago, Derbyshires, Northamptons, 
and Lincolns were worth more by from 2s, 1d. to 2s, 6d. per ton. 
Thorncliffe—South Yorkshire—pigs were quoted 50s.,and Westbury 
—Leicestershire— 46s. idborel, 

Native pigs showed an advance on the April meetings twelve 
months since of 2s. 6d. tu 5s, per ton on hot-blast all-mine pigs, 
5s. to 6s. on part-mines, and 5s, to 6s. 3d. on cinder qualities. 
Contrasted with three months ago, cinder pigs showed an advance 
of from 2s. 6d. to 3s. 6d. per ton, and part-mines were also advanced. 

To-day’s—Thursday'’s—native pig iron prices in Birmingham 
were 55s. for hot-blast all-mine pigs, 80s. for cold-blast, 50s. for 
medium foundry pigs, and 45s. for good forge; while cinder pigs 
were quoted 37s. 6d. to 38s. 9d. The Spring Vale Iron Company, 
indeed, _ hydrates 57s. 6d.; all-mines, 50s.; and common, 40s. 
ag ’earson quoted best Netherton 42s, 6d., and sommon iron 
37s. 6d. 

Hematites showed great strength this afternoon in consequence 
of the large demand from the steelmaking districts, and the 
increased cost of red ore and other raw materials, The quotations 
of the Barrow ——— advanced 2s. 6d. per ton on a fort- 
night ago; forge numbers being now 60s., and foundry numbers 
were 2s, 6d. per ton additional for No. 10, Ulverston hematites 
were also 60s, These quotations are an advance on the April 
meeting last year of 7s, 6d. per ton, and compared with three 
months ago, of 5s, per ton. 

Manufactured iron prices were re-declared by the marked bar 
houses for the new quarter without change at £7 to £7 10s. per 
ton for bars, and £8 10s, to £9 for plates and sheets of list qualities. 
Demand was not pre very good, but expectation looks forward 
to the receiving of considerable additions when the new naval 
programme comes to be carried out. Mediums and third-class bars 
sold better than best, and in these last there was some additional 
strength in prices in consequence of the high values of pig iron. 
Makers declared that they could not afford to sell at the former 
low rates, and an advance of 2s, 6d. to 5s, per ton was quoted 
by numerous makers, firms who, a couple of months ago freely 
accepted £5 10s., now demanding £5 lds. 

Indeed, 5s. advance on the prices of the close of last January 
was demanded by most of the common iron makers, not only for 
bars but for hoops, strips—alike gas, nail, and hinge—crown 
sheets, &c. Hinge strip was quoted by certain makers 10s, advance, 
pp 5s. asked at the close of last January having now become 

-6 15s. 

Compared with the corresponding quarterly meetings of 1888, 
common bars were up 10s. to 15s. per ton, the quotation of the 
earlier date having been £5. Hoops, contrasted with the earlier 
date, showed the remarkable advance of £1 5s, to £1 7s. 6d. per 
ton ; and gas tube strip, an advance of £1 per ton—both the effect 
of the establishment of makers’ associations in both branches for 
the regulation of prices. Hoops, which last April were quoted 
£5 2s. 6d. to £5 5s. for ordinary sizes, were to-day—Thursday 
quoted £6 10s. per ton, and tube strip, which at earlier date was 
quoted £5 was to-day £6. The present price of hoop and bed- 
stead strip is to-day an advance of 5s,, by declaration of the 
association, upon the prices of ten days ago. 

Sheet iron, in which the greatest interest of the market centred, 
did not display any appreciable revival from the recent decline in 
demand. There has not yet been any manifest improvement in 
the orders coming forward for galvanised sheets from Australia ; 
and, under these circumstances, business must remain flat. The 
prolonged drought in South Australia has a good deal impoverished 
colonial buyers, and heavy past consignments too, of galvanised 
sheets from this side have overstocked the market both in 
Australia and in South America, There is some reason to antici- 
pate improvement in the Australian trade, however, now tnat good 
rains have fallen in New South Wales and other parts. Numerous 
mills at the sheet iron works continue standing, and, bearing in 
mind that between last February and at the present time the number 
of mills at work in the district has increased from 80 to 127, it will 
be seen how rapidly production has of late overtaken demand. 

Makers to-day fairly upheld the association quotations of £7 for 
singles, £7 10s. for doubles, and £8 10s. for lattens; but firms out- 
side the association were freely offering to take orders at £7 5s, for 
doubles, and £8 5s. for lattens. Current rates, compared with 
those quoted at the Birmingham quarterly meetings a year back, 
are an advance of £1 to £1 os. 

Iron plates were tame at £7 10s. for common, £8 to £8 10s. for 
second sorts, £9 to £9 5s. for best, and £10 to £10 ds. for best best. 

The steel industry is very active at date. The demand for basic 
ualities is excellent with the Staffordshire Steel and Ingot Iron 

mpany, and the local makers of steel sheets are also ver 
busy. Some of them have contracts upon their books which will 
not be completed for another month or two. Several extensions 
and improvements of plant are in contemplation at various steel- 
making establishments in the districts, It is hoped that the 
Earl of Dudley’s new steel plant may be in operation at the 
Round Oak Works by the end of the present month. 

There was a large demand for steel, and at improved values. 





Bessemer steel plating bars varied from £6 to £6 10s., native 
makers—an advance on the £6 figure of £1 2s, 6d. to £1 5s, per 
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ear and of still more on the £6 10s, quotation. 
bere “in plate’ bars were £5 5s., and Siemens 7s. 6d., 
delivered from the West Coast; blooms and slabs, £5 2s. 6d. for 
Bessemer and £5 5s. for Siemens, Steel sheets—singles—were 
£8 10s., and doubles £9 10s., rolled in local works; and superior 
plates, £8. Staffordshire basic steel bars up to 12in. sizes were 
advanced to £6 15s., and bridge and tank plates were advanced to 
£7 15s., and boiler to £8 10s., either Bessemer or open-hearth 

ad 

«The pis iron producers note with interest the position of the blast 
furnace production of the kingdom from the recently issued statistics. 
These show that the total number of furnaces built on March 31st, 
1889, were 829; and that the total number of furnaces in blast on 
the same date was 429. This is a decrease of thirteen in the 
number of furnaces built since December 30th, 1888, and an in- 
crease of nine in the number of furnaces in blast on the same date. 

The Birmingham industries participate fully in the improved 
commerce shown in the Board of Trade returns for March. The 
effect of the enfranchisement of the metal] working industries 
from the influence of the copper syndicate is shown in the in- 
crease in our wrought copper exports of 24 per cent., and in 
our brass exports of 60 percent., as compared with those in 
March, 1888. On the other hand, the exports of unwrought copper 
are still diminishing. The exports of iron for the quarter show an 
increase of 5 per cent, in ee and about 6 per cent. in value. 
For the month the increase in values is £291,000, or 13°6 per cent., 
and in quantity 49,856 tons, or 16°8 per cent. There is an increase 
of 27 per cent. in the month’s exports of general machinery, and 
of 12 per cent. in the ry itr of steam engines. Hardware and 
cutlery increased about £15,000, or eae | per cent., and there 
isa very large augmentation in railway rolling stock. 

Some significance attaches to the fact that several Staffordshire 
ironmasters are now investing capital in the development of the 
American iron manufacture. ey have associated themselves with 
the Talladego Iron Company, Alabama. This concern is erecting a 
number of new blast furnaces, of which the first is nearly com- 

leted. The mineral to be employed is stated to be equal to the 
st hematite. Each of the furnaces will have a weekly production 
of 1000 tons of pig iron. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—In the iron trade of this district business, so far as 
the raw material is concerned, has been rather quieter, but this 
has in no way affected the general strength of the market. 
Makers generally are so heavily sold as to be quite independent of 
any temporary lull in the weight of buying, and in fact, in most 
cases, they just now prefer rather not to sell. In finished iron 
inquiries have been coming forward more keenly, buyers evidently 
believing that prices will move upwards still further; but makers 
are very chary about entering into forward engagements, There 
is an unsettled outlook to the immediate future, owing to the 
wages question in the coal trade having again come to the front, 
as a further advance in wages would necessarily mean a further 
rise in the price of fuel, and in many cases colliery proprietors are 
declining to enter into forward contracts at all, whilst others are 
inserting clauses in all new contracts providing a sliding scale for 

rices in proportion to the rise and fall in wages, Coke seems 
ikely also to be a serious difficulty, owing to the threatened 
scarcity of slack during the summer; and this is an element that 
ironmasters cannot leave out from their calculations for the future. 

There was a full average attendance at the Manchester iron 
market on Tuesday, with a continued strong tone generally so far 
as prices, both for pig and finished iron, were concerned. In the 
raw material, however, there was only a slow business doing, and 
at the prices now being asked by makers, buyers seem to hesitate 
about giving out further orders of any weight. Makers, on the 
other hand, have so limited a emg of iron really to offer that 
they care very little about selling just at present, and in some 
instances are even declining to quote for further orders. Lanca- 
shire pig iron, which is now the cheapest iron offering in the 
market, remains at about 46s. to 47s., less 24, for forge and foundry 
qualities delivered equal to Manchester, and at these figures makers 
have no difficulty in booking orders, but they do not care very 
much about selling. District brands are gradually being with- 
drawn from the market, and to a large extent prices are little more 
than nominal. Of Lincolnshire iron there is very little offering, 
and makers who have anything to sell do not quote under 47s. to 
47s, 6d., less 24, delivered in the Manchester district. One or two 
of the cheaper brands of Derbyshire are still to be got at about 
48s., less 24, delivered, but the best foundry brands are really out 
of the market, and are quoted at about Bs. to 51s, 6d., less 2}. 
Outside brands continue firm with, if anything, a further hardeni 
tendency in Scotch, and good fcund iddlesbrough is not pomer | 
under 48s, net cash, delivered equal to Manchester. Hematites 
are in moderate request, with a further stiffening in prices, and 
some makers only disposed to entertain orders for very small 
parcels, Good foundry qualities delivered equal to Manchester 
are now generally quoted at 60s., less 24. 

For finished iron there have been considerable inquiries in antici- 
pation of a possible further advance in prices following upon the 
quarterly meetings this week. Quotations so far remain unchanged, 
but makers mostly are so fully sold that they are very chary about 
booking further orders, For delivery in the Manchester district 
£6 per ton is the average quoted price for bars, although one or 
two local makes might possibly be got for a little less, ith ship- 
ping inquiries now coming forward for hoops there is a tendency to 
stiffen in this class of iron, and £6 is the minimum quoted for 
ordinary qualities, with cut lengths for cotton ties averaging £6 5s, 
to £6 7s. 6d. delivered equal to Liverpool. Sheets are apparently 
recovering from the slight falling off reported recently, and prices 
are generally firm at £7 10s, to £7 12s. 6d. delivered in the Man- 
chester district, 

Steel plates suitable for boiler-making purposes continue in fair 
request, and as a rule makers are so heavily sold for the present 
that they are notin a position to book orders for anything like early 
delivery. Local makers are firm at £9 5s, per ton. Scotch plates 
are still quoted at £9, and some of the Yorkshire plates can be 
got at £8 17s. 6d. to £9. 

Reports coming to hand both from employers and from sources 
representing the trades union organisations of the men continue 
very satisfactory as regards the general condition and prospects of 
the engineering branches of industry. Returns for the past 
month just issued by the Amalgamated Society of Engineers 
show that that the demand for labour continues quite as good as 
it was last month, when the . mpm. of unemployed on the books 
in receipt of donation benefit was only a little over 2 percent. In 
one or two Lancashire districts there has been some fluctuation 
owing to firms here and there, who, after being exceptionally 
pressed with work, have got rather quieter; but taking the 
trade all through, there is no actual falling off, and the returns for 
the whole of the districts connected with the Society show a slight 
decrease of unemployed as com with last month ; but this is 
too small to be appreciably noticed, and practically the number of 
members on out-of-work benefit remains stationary. The report of 
the Steam Engine Makers’ Society for this month shows, if anything, 
increased activity in all departments. There is quite a pressure for 
men, especially pattern-makers, smiths, and fitters, which cannot 
in all cases be met, and the difficulty is not so much to find employ- 
ment for capable men, as to meet the uirements of employers 
for men that are wanted in their shops. e out-of-work enadbers 


at present on the books of the society are practically confined to 
men in years, or to workmen temporarily suspended, or for some 
cause or other casually out of employment; and the number on the 
books in receipt of out-of-work benefit is only a little over 4 per 
cent. of the total membership. Taking the various branches of 


outlook is oa encouraging. In some of the marine centres 
further upward movements in wages are coming on, with advances 
being conceded in some instances; but apart from the sbipbuilding 
industries, the wages question seems to remain stationary on the 
basis arrived at when the last advance was conceded. 
Messrs. Andrew Handyside and Uo., of Derby and London, have 
. aga Mr. Charles 8. Allott to be their sole agent in Man- 
chester, Liverpool, South Lancashire, North Staffordshire, and 
Cheshire. 
The wages question is again agitating the coal trade of this 
district, and this is being accompanied by a movement for the 
restriction of the output. At a pit select conference of colliers 
connected with the Lancashire Miners’ Federation, held at Wigan, 
on Saturday, it was decided that circulars should be sent out to all 
employers in Lancashire and Cheshire, asking for an advance in 
wages of 10 per cent., and it was resolved that in the opinion of 
the conference the ey state of trade would justify the whole 
of the miners in the United Kingdom in demanding an advance of 
10 per cent., and that the Lancashire miners’ representatives at the 
ensuing Nottingham Conference move, or support a resolution 
demanding the advance at an early date. On the question of the 
restriction of the output, the conference also passed a resolution 
that the only practicable system of effecting this must be in the 
working hours, and they therefore agreed to support a resolution 
passed at the Birmingham Conference in its entirety, to work 
eight hours per day, and only five days per week. In accordance 
with the above resolutions, circular notices have this week been 
sent out to the various colliery proprietors asking for an advance 
in wages of 10 per cent., and a ballot of the men is being taken on 
the question of restricting the output. There appears to be a 
rather strong feeling amongst the men with regard to a further 
upward move in wages, and the readiness with which they secured 
the last advance encourages them to believe that with very little 
ressure they may again be successful in obtaining a concession of 
Siler rates of wages. It is, however, scarcely probable that the 
employers will on the present occasion so readily give way to the 
demands of the men, and it is an open question whether the move- 
ment has not been started more with the object of preventing a 
reduction than with the idea of obtaining any actual further 
advance, 

A generally steady tone prevails throughout the coal. trade; 
house fire qualities are moving away fairly well, and other descrip- 
tions for ironmaking and general manufacturing purposes are in 
active request. Prices remain unchanged, and at the pit, mouth 
average 10s. for best coal, 8s. for seconds, 6s, 3d. to 6s. 9d. for 
common coal, 5s. to 5s, 6d. for burgy, 3s. 6d. for common, up to 
4s. 6d. and 4s. 9d. for the best qualities of slack. 

Barrow. —There is no change to report in the firm and steady 
attitude which has been maintained by the hematite pig iron 
trade for several months past, and which has during the past 
month given promise of a prolonged period of good business and 
better prices. Makers are quoting 49s, 6d. per ton net, f.o.b., 
for parcels of mixed numbers of Bessemer iron, and orders are 
oS , at this rate for prompt deliveries, and at a small advance 
or forward deliveries. Holders of hematite warrants are firm in 
their transactions, and are expecting better prices. There is, how- 
ever, a considerable business doing in speculative sales, in which 
one ton of pig iron never changes hands, but for which buyers and 
sellers pick up the differences on settling days, as is the case with 
money on the Stock Exchange. These transactions very materially 
interfere with bond fide transactions in hematite, and lead to a 
rise or fall in prices which in many cases have unfortunate and 
unsatisfactory results, both to makers and to consumers. Stocks 
of hematite pig iron are large, but they have been reduced to a 
small extent by recent heavy deliveries, and there is reason to 
believe they will be still further reduced at an early date, although 
the make of the district has been increased by the relighting of a 
few extra furnaces, Steel makers are well off for work, and the 
demand for all descriptions is fully maintained, makers being very 
busily employed in every department, the mills being all regularly 
employed night and day, and a maximum output thus maintained. 
Prices show a steady improvement. Rails are quoted at £4 12s. 
per ton for heavy sections, net, f.o.b., and light rails are at £5 to 
£5 10s. per ton. Steel shipbuilding material is in great demand, 
and the works of the Naval Construction and Armaments Company 
at Barrow are regularly using local manufactured steel in the 
building of the large steamers it has now on hand. There isa 
good demand for plates and angles from this quarter, as well as a 
general demand which is brisk and full. Plates are quoted at 
£8 10s. per ton and angles at £7 15s., net, f.0.b. There is a good 
trade doing in billets, hoops, and tin-plates, Shipbuilders and 
engineers, who are again better employed, are experiencing a brisk 
demand, and plenty of orders are offering. Boilermakers and iron 
founders are busier. Iron ore is in good demand at from 10s. 6d. 
to 13s. for ordinary qualities, net,at mines, Coal and coke steady, 
with a prospect of higher prices. Shipping is briskly employed, 
and plenty of ca are assured for the spring, summer, and 
autumn months. Freights are rather better. The Barrow Chemi- 
cal Wood-pulp Company contemplates commencing a branch 
establishment on the Continent. The demand for wood pulp is 
brisk, and is rapidly increasing as a valuable raw material for 
papermakers, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Yorkshire coalowners, while expressing their opinion that 
the condition of the coal trade does not warrant any further 
advance in wages, have agreed to comply with the request that 
they should appoint a deputation to meet the representatives of 
the men on the subject. 

The first quarter’s business of Sheffield with the United States is 
not so promising as was anticipated, the total value having been 
£140,515, of which £65,114 was in steel, and £50,932 in cutlery. 
For the corresponding quarter of 1888 the value of steel exported 
to the States was £85,351, and of cutlery £43,237. There is thus 
a falling off in steel to the value of £17,117, and an increase in 
cutlery to the value of £7695. For the quarter ending December 
last the exports showed a value of about £160,000, of which steel 
ranked for £85,733, and cutlery £59,223. The decrease, as com- 
a with last quarter, is thus £20,617 in steel, and £8291 in 
cutlery. 

The. results of the Centennial International Exhibition at 
Melbourne in cutlery, hardware, and rg a have now been 
definitely ascertained. The chairman of No. 11 jury—Classes 
Nos. 21 and 22—reports the duties as having been most arduous. 
Fifteen meetings have been held, and 210 exhibits examined. Of 
these, 155 awards were given, viz., 105 first, 23 second, 17 third, 
and 10 honourable mention, By way of further selection, eighteen 
of the first awards received ‘special mention.” Sheffield is 
honoured in this award by the names of two firms only, viz, 
Messrs. Josh. Rodgers and Sons, for cutlery, and Messrs, Ward and 
Payne, for sheep-shears. Two ‘‘special mentions” were awarded 
to Melbourne manufacturers, and three to Continental firms, but 
these were for articles in which Sheffield does not compete. 

Messrs, Joseph Asbforth and Co., of Bruce Works, Sheffield, 
have now completed extensive additions to their premises, in 
foundry and appliances for the production of high-class steel 
castings. The appliances and plant are of the most modern con- 
struction. The Bist charge from the Siemens furnace was satisfac- 
torily tapped on the 5th of April. The firm have been manufac- 
turing steel castings for some time, and have now placed 
themselves in a position to make a a of steel founding in 
all its branches. With machine shops of, their own they can 
execute steel castings of all kinds, either in the rough, part 
machined, or completely finished. The firm have just learned 
from their Australian correspondent that they have secured the 
first award at Melbourne Exhibition for their exhibit of steel cast- 


Mr. J. A. Longden, who has been general manager of the Black- 
well Collieries, near Alfreton, Derbyshire, since their commence- 
ment in 1871, has resigned his position. He is removing to Teversal, 
where he has acce the ing directorship of the Stanton 
Iron Company Collieries. The Sheffield Town Council, on the 10th 
inst., decided by twenty-seven to twenty-three, to proceed with 
the erection mJ new municipal buildings. They have already 
secured the site, and the minimum sum mentioned for the buildings 
is £80,000, exclusive of furnishing it. 








THE NORTH OF ENGLAND. 
(From our own Corr 

THE quarterly meeting of the Cleveland Iron Trade was held at 
Middlesbrough on Tuesday last. The attendance was much 
larger than usual, a great many visitors from other districts 
being present. Not much business was done; consumers baving 
recently bought very largely, are now holding off, and to this the 
present lull may be attributed. Makers have an abundance of 
excellent contracts on their books ; consequently none of them will 
accept less than 40s. per ton for No. 3 g.m.b., and some of them 
ask as much as 41s. erchants quote 39s. for prompt, and 39s, 6d. 
for delivery over three months. The lowest at which forge iron 
can be bought is 38s. per ton, and certain consumers have recently 
paid rather more. i 
Some holders of warrants have been realising during the last few 
days, which has had the effect of causing prices to be rather easier 
this week. On Tuesday 39s. ld. was the current quotation, as 
against 39s, 3d, a week previously. . 
The stock in Messrs. Connal and Co.’s Middlesbrough store is 
steadily decreasing. On Monday last the errr 3 held was 
245,970 tons, or 1739 tons less than a week ago. At Glasgow they 
hold 1,321,727 tons, which is equivalent to a reduction of 230 tons 
in : similar interval. venetian ‘ 

ig iron shipments are progressing at the rate of about 5000 tons 
per , The quantity shipped between the Ist and 8th insts. 
Inclusive was 34,570 tons, as against 21,274 tons in March and 
12,747 tons in February. This is an exceedingly favourable return, 
considering that the Baltic ports are not yet — , 

No change has taken place in the manufactured iron trade. 
Inquiries are still numerous, and prices are maintained at the rates 
quoted last week, viz, ship plates, £6 5s.; common bars, £5 lbs. ; 
and angles, £5 15s. per ton, free on trucks, less 24 per cent. dis- 
count, 

The statistics for March, prepared by the Cleveland Ironmasters’ 
Association, were published on the 3rd inst. According thereto 
101 blast furnaces are now at work, 58 producing Cleveland, and 
43 hematite iron. The total ae of iron of all kinds made in 
the month was 236,000 tons, or 28,969 tons more thanin February, 
when 99 furnaces were in blast. The aggregate stocks in the dis- 
trict on March 31st was 432,867 tons, which represents a decrease 
of 26,218 tons when compared with what they stood at on Feb- 
ruary 28th. 

A deputation of Northumbrian miners, headed by Messrs. T. 
Burt, MP. and C, Fenwick, M.P., met the coalowners on Saturday 
last, at the Coal Trade Offices, Newcastle-on-Tyne. The employers 
were presided over by Mr. R. O. Lamb. The object of the deputation 
was to demand a further advance of 10 per cent. in wages. They 
were informed, however, that the owners were quite unable to agree 
to this, as the price of coal has not as yet risen to anything like 
such an extent as to justify it. As the owners were dealing with 
two members of Parliament, they availed themselves of the 
opportunity to interest them, and to try and secure their aid 
in respect of a grievance affecting the Northumbrian trade 
maniing They pointed out that though there was practically 
no difference in quality between the best Welsh and the best 
Northumbrian coal, with the exception that the former could, to a 
certain extent, be burned without smoke, the British Admiralty 
continued to purchase almost exclusively from South Wales. This 
they did, notwithstanding that at present the Northumbrian coal 
was from 3s, 6d. to 4s. per ton cheaper than Welsh coal. Not only 
so, but freights to Mediterranean ports are at present about 2s. 

r ton cheaper from the Tyne than from Cardiff. Mr. Burt and 

r. Fenwick promised that if the facts of the case were put clearly 
before them in writing, they would use their best influence to bring 
the subject before Parliament, and would endeavour to influence 
the Government to distribute fairly the orders of the Admiralty to 
the different coal producing districts, . 

The strike of certain of the workmen employed at the Darlington 
Steel and Iron Company’s works, which led to a total cessation of 
operations on Friday last, has fortunately come to anend. It will 
be remembered that the men were dissatisfied because the sliding 
scale, which they had themselves agreed to some months since, did 
not bring them advances so quickly as they thought they were 
entitled to obtain them, judging from the recent rapid rise in 

uoted prices. On Saturday last the president of the Steel 
Fete Union, and a deputation of workmen, waited on the 
manager and presented their claim, which included a demand for 
an advance from the 8th inst. The deputation was reminded that 
work must be resumed before any — could be entertained, 
and that then their differences might be referred to an arbitrator. 
After considerable discussion, this principle was agreed to, and 
and consequently work was resumed on the 8th, and the men’s 
claims will be decided by a referee to be mutually selected. 

A meeting of the North-East Coast Institution of Engineers and 
Shipbuilders was held in the Literary and Philosophical Institute, 
Newcastle-on-Tyne, on the 8th inst., Mr. H. F. Swan presiding. 
It was announced that a visit of the members to the Forth Bridge 
works was being organised for the Tuesday in Whitsun week, and 
it was hoped that at least 200 would avail themselves of the oppor- 
tunity. The chairman said that it was expected that the brid 
would be finished in August next, so that this would be the 
last opportunity for seeing the work while yet in progress. 
For engineers it was much more interesting to inspect it in this 
condition than when entirely finished. A discussion then took 

lace on Mr. J. B. Dodd’s paper on ‘‘Corrosion and Pitting in 
Herins Boilers,” and Mr. d’s reply was held over till next 
meeting. The secretary then read a paper by Mr. J. H. Hamilton 
“On the Proper Capacity for Air Pumps,” the discussion of which 
was also postponed to a future occasion, 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THE Glasgow pig iron warrant market opened strong on Monday, 
and prices advanced beyond the closing rates of last week in con- 
sequence of the very favourable Board of Trade returns. But the 
market afterwards slackened and became idle in the speculative 
department, owing to the continued small exports of Scottish pig 
iron. The shipments of the past week were 6213 tons, compared 
with 6412 in the corresponding week of 1888, and of the whole 
amount 3002 tons were coastwise shipments, Australia taking 375 
tons; South America, 800; United States, 255; Italy, 200; Hol- 
land, 175; China, 155; and Canada, 100. For the present year 
to date, the exports to the United States show a decrease of about 
5000 tons. The whole shipments are less than half what has been 
usual in active times in past years, so that operators are not a little 
discouraged. A small quantity of pig iron continues to be taken 
out of the warrant stores. There is no change in the amount of 
the production. : 

The prices of makers’ iron are again somewhat — as follows: 
—Gartsherrie, f.o.b, at Glasgow, per ton, No. 1, ; No. 3, 51s.; 
Coltness, No. 1, 56s.; Langloan, No. 1, 55s.; No. 3, 52s. 6d.; 
Summerlee, 55s, and 52s. 6d.; Calder, 53s. 6d. and 51s.; Carnbroe, 
48s, and 46s, 6d.; Clyde, 49s. and 47s.; Monkland, 46s. 3d. and 








trade and the reports from all important industrial centres, the 


ings, steel bars, files, tools, and bolts, 


45s,; Govan at Broomielaw, 46s. and 45s.; Shotts, at Leith 
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53s. 6d. and 50s, 6d.; Carron, at Grangemouth, 53s. and 48s. 6d. ; 
Glengarnock, at Ardrossan, 52s. and 46s. ; Eglinton, 45s. 6d. 
and 44s, 6d.; Dalmellington, 46s. 6d. and 45s. 6d. 

In consequence of the improved demand for hematite pig iron 
there is an increase in the arrivals of Spanish ore which is used in 
the manufacture of these pigs. During March twenty-three 
steamers arrived in the Clyde with this ore, of which they brought 
26,211 tons, compared with 23,978 tons in March, 1888. e 
arrivals for the three months amount to 84,366 tons against 87,196 
in the corresponding period of 1888, and 124,601 tons in the first 
quarter of 1887. 

Since last report, the makers of malleable iron have raised their 
prices 5s. per ton, and the current quotations, Jess the usual 5 per 
cent. discount, are, for common bars, £6 to £6 5s.; best bars, 
£6 10s. to £6 15s.; angle and rivet iron, £6; sheets, £7 7s. 6d.; 
and plates, £7 10s. The works are all very fully employed. 

As regards the steel trade, there is no abatement in the pressure 
for activity of orders; in fact, the makers have more work in hand 
than before, in consequence of a number of fresh shipbuilding 
contracts having been received. Steel boiler plates are quoted at 
£8 10s.; sheets, £8; ship plates, £7 12s. 6d.; rivet bars, £7 5s.; 
and angles, £6 12s. 6d. 

The Coats Iron and Steel Works at Wishaw, the engineering and 
bridge building works of Messrs. Goodwin and Co., of Motherwell, 
and the works of the last-named firm at Ardrossan, have been 
combined together into one concern, with a capital of £290,000, 
the style of the new company being Goodwins, Jardine and Co. 
Sir E. J. Reed, M.P., and the Hon. G. R. Vernon, M.P., are 
among the directors. The vendors, Messrs. Goodwinand Jardine, 
are to retain £110,000 in ordinary shares, and £100,000 of 7 per 
cent. cumulative preference shares and £80,000 54 per cent. first 
mortgage debentures are offered to the public. The purchase 
price of the works, &c., is £232,680, and £57,000 is left available 
for working capital. The net profits of the three works are 
certified at upwards of £26,000 per annum for the last three 
years. 

There is a pretty general movement proceeding in the engineer- 
ing, shipbuilding, mining, and other departments, for advanced 
wages. The employers are meeting the men with concessions 
wherever the conditions of trade can afford these, but in some 
cases the workmen appear to be urging claims that the masters 
find it impossible to grant. 

The imports of copper pyrites into the Clyde from Spanish ports 
in March amounted to 2927 tons, being 316 tons over the imports 
for March, 1888, but 312 tons under that for March, 1887. For 
the quarter the arrivals were 17,572 tons, being 281 tons more than 
for the same period of last year, and 5675 tons over the imports in 
the first three months of 1887. The copper trade is still quiet, 
with only a moderate business doing, in consequence of the uncer- 
tainty that still prevails as to the immediate future of the market. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE prediction ventured in this column, of an advance of price 
in the coal trade following the settiement of the dispute between 
the coalowners and colliers, has been amply verified, and last week 
the highest price was touched since the improvement in the coal 
trade set in. Prices on Wednesday at Cardiff were as follows:— 
Best steam, 14s, 3d. to 14s. 6d.; seconds, 13s. 3d. to 13s. 6d.; Mon- 
mouthshire, 12s. 3d. to 12s. 6d.; small steam, 6s. 9d. to 7s. House 
coal is quite as buoyant as steam. Best qualities are selling at 
13s. to 13s. 3d., while small is scarce at 9s. 6d. This is the highest 
price yet, and being largely used in coke manufacture, must tell 
considerably upon the iron and steel manufacturers. 

At Swansea the prices of coal are slightly easier. Large steam, 
13s. to 14s.; small, 6s. 3d. to 7s.; house coal, 12s. 6d. to 13s.; 
through,” 10s. 3d. to 10s. 6d.; small, 7s. 6d. to 8s.; anthracite, 
best, 10s. to 10s. 3d. Coke is selling at Swansea at 17s. 6d. to 
18s. 6d. foundry; 14s, to 14s. 6d. furnace. This also is slightly 
easier than the first-class cokes of the Rhondda. An upward 
tendency characterises most products, and manufacturer’s patent 
fuel’is at 14s. Swansea ; Cardiff brands firm at 12s. 6d.; pitwood, 
Cardiff, 18s. to 18s. 6d.; Swansea, 17s. 6d. 

The iron and steel trades are brisk. Orders have not been quite 
so numerous this week pending the quarterly meeting, when it is 
expected that another distinct advance will take place. 

Present quotations are:—Pig, Glasgow warrants, 44s. 11d.; 
Middlesbrough, 39s.; Cumberland hematites, 49s, 2d.; rails, 
£410s. to £4 12s. 6d., heavy; light, £4 17s. 6d. to £5 15s.; steel 
sheets, £8 15s. to £9; Bessemer blooms, £4 12s. 6d.; tin-plate 
bars, £5 ; Siemens tin-plate bars, £5 7s. 6d.; Welsh bars are up to 
£5 2s. 6d.; sheet iron, £7 15s. to £8. 

By the death of Mr. Macconochie the important position of engi- 
neer at the Bute Docks became vacant, and, as every one expected, 
knowing his special aptitude for the post, and his marked services 
rendered there and elsewhere, it has been given to Mr. Hunter. 
Mr. Hunter's last success was the lift patented by Sir W. T. 
Lewis and himself, which has done wonders in accelerating loading 
and lessening breakage. 

The improvement in the industries has given capital an impetus 
toward legitimate speculations, and several movements are under 
consideration. 

The Landore blast furnaces are announced as taken over by 
a. Wright, Butler, and Co., and the two furnaces will soon be 
in blast. 

The plate mills at Landore are to be replaced by a tube works, 
where a German patent will be worked out under German 
mgnagement. 

It is noteworthy how strongly marked German enterprise is 
becoming, and in the iron and coal districts, our speciality, the 
making of coke, has fallen, with little exception, under the 
direction of Evens, Coppée, and Co. 

The tin trade is satisfactory, much more since the syndicate 
movement has ended. The mills are now in good operation, prices 
are firm, and exports heavy. The only exception is the strike at 
Morriston, which, singularly enough, continues. 

Last week stocks beld amounted to nearly 149,000 boxes; clear- 
ances, 35,000. Prices are:—Cokes, 13s. 3d. to 13s. 6d.; Bessemer, 

1 3s. 9d. to 14s.; Siemens, 14s. 3d. to 14s. 4d. Ternes are in im- 
proved demand at 25s. 6d. to 27s. 3d.; charcoal, 27s. 3d. to 28s. 9d. 

The quarterly return of shipments is interesting. Cardiff 
shows a falling-off in February, but a revival in March, thus: 
Foreign coal exports, January, 802,265 tons; February, 676,012; 
March, 806,430. Swansea showed similarly: January, 76,367; 
February, 63,241; March, 81,059 tons. Also Newport: January, 
172,675; February, 165,281; March, 204,670. In the quarter 
Newport shows a decline compared with 1888. Swansea is about 
on the same footing as last year, but Cardiff shows an increase of 
nearly 100,000 tons. During the quarter Cardiff exported 18,648 
tons of iron and steel; Newport, 6162 tons. 

The colliers have had a meeting with a view to suggest alteration 
in the sliding scale, and good feeling is generally maintained. 
Various suggestions were made, and will be discussed again. 
Another subject also came up for discussion, the monthly holiday, 
and Mr. Abraham and others supported the view advocated in this 
column of a Saturday holiday, instead of a Monday. As a rule, 
especially in good times, a Monday holiday means a Tuesday one 
also—getting over the effects of the holiday. By taking Saturday 
this would be prevented. The colliers appeared to think it a 
reasonable suggestion, but agreed finally to postpone it. At the 
meeting over 61,000 colliers were represented. 

The preamble of the Barry Dock Bill has been passed condition- 
ally upon the local pilotage authority licensing only Cardiff pilots. 
The Bute Dock Bill is adjourned until after Easter. 

Mr. Mackay has entered into an ar: ement with the Cardiff 
Corporation to complete the Taff Vaur Works, and will use the 
temporary railway. 





NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE most important events which have this week happened in 
the iron trade of this country are, first, the definitive passing of 
the Bill authorising an extra expenditure of fifty million marks for 
rolling stock, &c., for the State railways. This sum, in addition to 
the current normal annual expenditure for renewals, constructive 
works, and new lines, will bring the total sum up to above a hundred 
million marks, and as England is spending about a like sum in a 
similar time, this should have a great influence in keeping the iron 
trade in a steady position, as it will find work for very many sho) 
and factories for a considerable time ahead. Secondly, the Berlin 
financiers have closed their contracts with the Turkish Government 
to build a railway in Anatolia, which will be 470 km, in length and 
require 300,000 t. of railway material alone, wie., rails, and is 
to be begun at once and completed in three and a-half years. 
Unfortunately, against all this is the spectre of over-produc- 
tion looming in the distance; for not only are new large works 
being laid down—for instance, one in Lorraine, which is to 
have six 10 to 12 t. converters and the necessary blast fur- 
naces—but in many parts new furnaces are being erected, whilst 
others are being renovated for larger output, as also are mills and 
forges being multiplied and trains extended. In spite of the 
increased output of pig iron in Silesia, the demand is still as brisk 
as before. Great improvements have been made here in the mode 
of smelting the ore, and much more is now-a-days got out of a fur- 
nace than formerly; so, whilst the number of furnaces remains the 
same, the outturn is greater, without the market being any way 
overburdened. The foundries and machine shops are almost as 
good customers as the mills and forges; and, as concerns the 
latter, they have been much put about to make their deliveries 
where water carriage is concerned, winter weather having returned, 
and the rivers towards the Baltic being flooded. Fortunately, for 
nearer home there is abundance of work in bridge-building and 
constructive works of all kinds, so that this is not so severely felt. 
List prices remain :—M. 142°50 to 145 for bars; girders being noted 
160 to 167°50; iron plates, 165 to 167°50 p.t. 

The Austrian iron market is getting into full swing, and the 
reports from all the industrious centres of the country are very 
gratifying, inasmuch as all the works are in full and remunerative 
employment. The satisfactory position of the Continental markets 
has a good deal to do with the present state of things. 

The Belgian iron market has shown itself lately to be decidedly 
firm. Forge pig is ready of sale at 48f. to 50f. The Athus Works 
have contracted for their output into the third quarter at 47f. and 
48f. The demand for girders is very brisk, but France has become 
a serious competitor in certain numbers. Thick plates are in the 
most active request, and in many cases orders must be refused 
for want of time in which to execute them. The 


that on the Carpenter brake, at the moment of danger, this knob 
being within reach of the passengers sitting at the side of the 
coach, By this means a small quantity of oil is squirted on the 
tread of the tire, whilst water is squirted on to the rail from small 
reservoirs under the carriages, An exhaustive trial, in the presence 
of a number of professionals, has been made on the line Rostuvio- 
Wielicz, whereby the train came to such a sudden stop that it was 
dangerous for the passengers riding in the coaches, fe seems that 
an equally good plan is to shut off steam with the regulator, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 28th, 1889, 

THE salt trust syndicate expects to secure control of the Michigan 
and contiguous fields with a capital of 25,000,000 dols. The first 
step will be to shut down all works where the cost of fuel reduces 
the narrow margins. The salt manufacturing interests are heartily 
in favour of the proposed scheme so far as expressions have been 
made, and there is at present nothing to interfere with the com- 
pletion of the scheme. The demand for copper is very light and 
the market is quiet, 

The coal trade is dull, and stocks are large at all Atlantic ports, 
At this writing over 900,000 tons are piled up awaiting buyers, 
The miners are producing nearly 100,000 tons per day, and facili- 
ties for mining double that amount. The large sums which have 
been invested during the past year in operating new mines, putting 
in new machinery, cars, and building breakers, has greatly strength- 
ened the combination, and it is now in a position to dictate terms 
to the trade. Buyers, however, think that the combination is 
shorter than in former years because demand is lighter. The 
winter has been an open one, and the distribution of coal has 
been exceptionally large, The canals are all opened, and in two 
weeks will be running on a large scale. Last year the West con- 
sumed 2,500,000 tons of coal, and it is thought that the market 
will be, this year, increased to 3,000,000 tons. In 1887 it was 
slightly under 2,000,000 tons. In the bituminous coalfields of Ohio 
and Indiana a strike is probable, because of the purpose of the 
companies to reduce wages 12 per cent. 

The iron trade is dull both east and west; southern furnace 
managers are selling large quantities up to within two or three 
weeks, but buyers are now a little suspicious that present quo- 
tations cannot be held on account of the very heavy jproduction, 
which has reached 150,000 tons per week, e bar iron trade is 
dull; several mills that were running double turn several days ago 
are now running only single turn, Southern ironmakers have been 
offering forge iron at 14°75 dols. in this city, but no large trans- 
actions bave been reported. The steel railmakers expect to sell 





has been that an official rise of 5f. per ton has taken place, so that 

rices are at present 160f. for No. 2, 180f. for No. 3, and 250f. for 
No. 4, whilst steel plates are being sold at 180f. to 195f. Also 
other products of the mills seem inclined to an upward movement. 
At Chatellineau a new rolling mill has been put down to roll light 
girders and angles, but it is intended also to produce the heavier 
sorts, and these probably of steel, which up to the present time 
Germany alone has been in the habit of manufacturing. The con- 
structive works are well employed. The rolling material for the 
Andalusian State Railway has been awarded to two Belgian works. 
One firm received 225 and the other 275 wagons. The steel works 
are well employed, and can take no more orders in the immediate 
future. Prices are rising all round. Angleure has just booked an 
order for steel rails at 120f., f.o.b, Antwerp. 

In France the iron market has not improved, as was hoped and 
expected. But the crude iron business is pretty active, thanks to 
the exertions of the syndicate. In the rolling mills both employ- 
ment and demand have increased a little, but the prices, through 
competition, are extremely depressed and non-paying. It has not 
as ye been found possible to form a compact between the works 
and the Paris houses. The larger works are not so much affected, 
as the State has pretty well monopolised their output—Saint 
Clermont for gun tubes, Marcel for armour plates, and the steel 
works of Saint Etienne for marine work. Merchant bars are 
noted at Paris at 135, girders 140, and old rails at 80f. p.t. 

There is only one voice heard, and that a favourable one, of the 
Rhenish-Westphalian iron trade. The good demand nowhere 
decreases, but rather increases here and there, and on all sides 
a rapid rise in the general state of business is perceptible. The 
only general complaint heard is that finished products are out of 
proportion too cheap as compared with the raw material, and that 
they cannot be made to keep pace with one another. That this 
rise is only a temporary spurt is scouted by many industrials here, 
the new enterprise showing the contrary, as they believe. This is, 
however, a question which justly admits of an argument, the 
question being simply, whether the market in normal or partially 
bad times will be able to absore this extra production. 

Iron ores are still in the fullest output, yet they are not 
in a position to cover the demand, and large parcels must be 
brought from abroad. Prices have not been altered, but a 
rise is hourly expected. Roasted steel stone has already been 
sold at M. 1450. The crude iron trade is extremely active. 
Spiegeleisen, however, has in no wise changed from last report. 
Forge iron is briskly demanded ; stocks are continually declin- 
ing, and many have been sold out. The price of best sorts 
was 56 to 56°50, which, on the 3rd inst., was officially raised 
M. 2 p.t. No change has taken place in foundry iron, but the 
German pipe founders have at last eed toa convention, and 
propose at once to raise the price of their castings, which may have 
the effect of advancing the price of foundry pigs. Bessemer pig 
is still in least request, yet we find it noted here and there at 
M. 58 and 59 p.t. Basic pig is in great demand at the former 
price. In Luxemburg forge there is no alteration in price. The 
demand for malleable iron continues strong from inland, and has 
improved a little for abroad, where better prices have been secured. 
It is quite evident that the price of finished iron must be raised, 
although it might disadvantageously affect the newly growing up 
export, but really the raw materials have advanced too quick for 
it. The business in girders, now the building season has begun, is 
exceedingly animated; and as iron and steel, from the experience 
gained last ap is being continually more and more employed in 
buildings, this is likely to be a good current article for the future, 
which will account for many mills having been altered to produce 
them in preference to rails. The hoop iron trade continues brisk 
and unchanged, and the export business has also taken a turn for 
the better, both as to quantity and price received, the present 
price being M. 137 to 140, occasionally up to M. 142°50 p.t. There 
is no slackness in any particular to notice as regards plates. Sheets 
remain in precisely the same position as they were, which is strange, 
considering that the building period has commenced. 

The wire rod and wire business and all that belongs to it is still 
in a most unsatisfactory condition. Iron wire rods are noted: 
114 to 120; and wire rods in steel, 110 to 115; drawn iron wire, in 
iron or steel, 125 to 130; rivets, 175 to 180, these having just been 
raised M. 10 a ton. 

The foundries, machine and wagon factories are all so far busy 
that they do not require to seek many orders. The price for steel 
rails for the Roumanian State Railway, p.t., f.o.b. Galatz, was 
M. 102, and one for Italy the price was 120 to 125. 

It will be quite within the recollection of many of your readers 
that a paragraph went the round of the papers relating that a 
railway train had been brought to a dead standstill on meet- 
ing with an immense heap of caterpillars which were 
crossing the line. A Roumanian engineer—Dr. A. Elésepett 
—taking advantage of this fact, came upon the idea of 
making it useful as a means of braking a train in case of 
emergency, as it would do this in a much shorter time than 
had hitherto been the case; indeed, one turn of the wheels and 
the train stops dead. The modus operandi is to touch a knob, like 





three ths’ supplies within the next thirty days ; quotations are 
28 dols., but buyers are offering only 27 dols., and in some cases 
less. The dulness throughout the country was and is altogether 
unexpected, and manufacturers are unable to account for it. The 
whole situation hangs upon the future of railroad building. Ja, 
Gould has returned from the south-west, and is now credited wit 
the starting of a scheme the purpose of which is to crowd values 
upward in stocks, but the market is hard to move. There is very 
little speculation in railroad se:urities outside of the few well- 
known and reliable stocks. Railway managers are giving their 
attention to the problem of faster travelling, and it is probable 
that several new engines will be put on the roads. If one starts 
the rest will be obliged to follow suit. On the 150,000 miles of 
railroad in the United States, 6000 men are either killed or maimed 
each yearfrom coupling. The railroad wage workers are endeavour- 
ing to bring their influence to bear in favour of the passage of an 
Act by the National Legislature compelling all railroad companies 
to adopt the best possible safety appliances. A new road is to be 
built from Kansas to the gulf; it will be 260 miles long. The 
Standard Oil Company hasjbought up 600 square miles of coal lands 
from the Choctaw coal land in Indian territory ; the vein is 51-2ft. 
thick and of fine quality. In three months 300 cars will be loaded 
from three shafts, which will be sunk at once, 








ENGINEERING Society, Krna’s CoLLecE, Lonpon.—At a general 
meeting of this Society held on Tuesday, March 26th, Mr. Hawkins 
read a paper on “‘ Electric Lighting Machinery.” He first gave a 
description of the separate parts of a dynamo, the methods of 
exciting field magnets, shunt and series winding, and the automatic 
regulation (a) by controlling the exciting current at constant speed, 
(6) by controlling the s . He also gave a comparison of series 
and shunt winding with comparative curves, characteristic curves, 
Deprez’s theory of self-regulating and compounding. The author 
then dealt with closed coil armatures and curve of potentials in a 
closed ring, armature reactions and theory of angle of lead, con- 
tinuous current dynamos with closed coil armature, The author 
then referred to the improved forms of Edison’s dynamo with 
drum armatures, short solid field magnets, and the shunt wound 
machine introduced last year in America for incandescent lighting, 
and also of Edison-Hopkinson’s dynamo, The principles and con- 
struction of open coil armature, interferences of are light wires 
with telephone lines, and steadying effects of electro-magnets in 
the circuit, Brush dynamos, Brush method of regulation, Thomp- 
son and Houston dynamo, and apparatus for regulating by shifting 
the brushes. He then gave the principles of alternating current 
machines, armature windings, and arrangement of coils in series 
for arc lighting, and in paralle) for incandescent lamps in parallel, 
Gramme’s alternators with rotating field magnets, Siemens’ alter- 
nate current dynamos, Mordey alternator, steadying effect of the 
heavy revolving field magnets on the speed, Ferranti’s dynamo. 
The author then gave the regulation of alternating current 
dynamos, compounding, Kennedy’s method for constant current. 


INTERNATIONAL NOVELTIES EXHIBITION. — An International 
Novelties Exhibition will be held in the Great Central Hall, 
Holborn, London, and will open on Wednesday, May 29th. Agents 
for exhibition abroad :—Singer and Ebner, 140, Broadway, New 
York ; Bletry Freres, 2, Boulevard de se Hy Paris ; Ad. P. 
Eggis, 10, Grand Fontaine, Friborg, Switzerland; Richard Lueders, 
Gorlitz, Berlin; M. Gelbhaus, 7, Alserstrasse, Vienna; E. Imer 
Schneider, Ingenieur Conseil, Geneva, Manager: T. Vincent 
Riordan, F.S.A. Secretary: John T. Alston. The offices are in 
Queen-street, E.C. The prospectus states that the Novelties 
Exhibition, 1889, has been undertaken for the pu of bringing 
before the public the many meritorious novelties in the arts, 
sciences, and manufactures which have been invented and produced 
during recent years, not alone in Great Britain, but also on the 
Continent and the United States, and the main object of this Exhi- 
bition will be to place on view the latest inventions, and the leadi 
novelties and improvements produced in every branch of manu- 
facture at home and abroad. The Central Hall is a new one, con- 
taining 26,000 superficial feet floor space; it is situated in the very 
heart of London, nearly opposite the Holborn end of Chancery-lane, 
Class 1, includes machinery in motion by steam, electricity, gas, 
water, hand, or other power, including recent inventions used in 
any trade, labour-saving machinery, &c., to be kept working during 
the time the Exhibition remainsopen. Class2, machinery and imple- 
ments not in motion. Class 3, mechanical appliances, including 
tools used in the arts or industries, Class 4, electricity and its 
applications, Class 5, scientific instruments, me ed gee a 
and type writers. Class 7, chemistry and allied industries. 
Class 9, photography. Class 11, furniture, including materials and 
designs for same ; china, glass, cutlery, domestic appliances, sewing 
machines, ornaments, jewellery, watchmaking, fire-arms, &c. 
Class 12, heating and lighting. Class 13, life-saving—fire appli 
ances, &c. Class 14, carriages, bicycles, pre pee perambulators 
&c. Class 15, paper printing, education, civil engineering, mining 
agriculture, horticulture, sports, navigation. 
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NEW COMPANIES, 
Tax following companies have just been regis- 
te 


Engineering Supply Company, Limited. 

is company was registered on the 30th ult. 
wnt capital of £15,000, in £5 shares, to take 
over a business carried on under the above title 
by Wm. Dodgson and others at Stockton-on-Tees, 
The subscribers are: — 
Shares. 


*R. A. Brown, New Sheldon, colliery owner 

R. O. Backhouse, Sutton Court, Hereford .. .. 

J. 8. Robson, Stockton-on-Tees, cement manufac- 
de oe Had. Ae We. me 94 Ct, 00 ce oe 

*W. Dodgson, Stockton-on-Tees .. .. .. 

0. J. Seaman, Stockton-on-Tees, engineer .. 

T. B. Leng, Stockton-on-Tees, currier .. . 

*F, Robson, Stockton-on-Tees, solicitor. . 

The number of directors is not to be less than 
three, nor more than seven, the first being the sub- 
scribers denoted by an asterisk and James Linday. 
The company in general meeting will determine 
remuneration. 


te et 


Simplon Tunnel Syndicate Company, Limited. 


This company was registered on the 29th ult., 
with a capital of £100,000, in £25 shares, to acquire 
and adopt any contract or concession for making 
and using a railway and a tunnel or tunnels for 
the same, piercing the Alps at or near the Simplon 
Pass. The subscribers are :— 


Seymour E, Major, Dalton-in-Furness .. 
H. Forwood, 16, Parliament-street.. .. .. .. 
Randolph ©. Ward, 5, Westiminster-chambers, 
solicitor... 22 «2 ce ee bere 
Oh ee, bc ce ws, ce ce 20 
Robert Wilson, C.E., 7, Westminster-chambers .. 
H. Bowles, 66, Arnott-road, East Dulwich, clerk 
E. Roney, 5, Graces-road, Camberwell, clerk .. 
The subscribers are to appoint the first directors. 
Most of the regulations of Table A apply. Office: 
Westminster-chambers, Victoria-street. 


Shares. 


ll el oe el oI 








Tested Mechanical Appliances Company, Limited. 


This company was registered on the 2nd inst., 
with a capital of £10,000, in £1 shares, to pur- 
chase, upon terms of an agreement of the 16th 
ult. between Harry Rastrick and Sidney Bramall, 
letters patent No. 7026, dated 9th June, 1885, 
for improvements in securing the permanent way 
of railways, applicable also to other purposes, 
The pure’ consideration is £2000 in fully-paid 
shares, and £200 cash. The subscribers “~ — 


R. H. Rastrick, Southsea .. .. .. 
H. Rastrick, Bishopstoke, engineer i. 
8. Bramall, 14, lord-row, agent.. .. .. .. 
R. P. H. Hickman, 4, Princes-square, Hyde Park 
G. a. Blakesley, 51, Daneville-road, Denmark 
J. G. Skeffington, 52, Charlotte-terrace, 8.E., 
Berber 2c ne od: Oh ce cs ce oe te ce 
H. Ferguson, 10, Cleveland-terrace, Leytonstone 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, 100 sbares. 
The company in general meeting will determine 
remuneration, istered office, 27, Bow-lane. 


Automatic Machines Union, Limited. 
This company proposes to apply for patents 
and to work inventions relating to apparatus for 
delivery of goods or information, or for adver- 


nn 


tising. It was registered on the 29th ult., with a 
capital of £10,000, in £1 shares, The subscribers 
are :—- 
Shares. 
N. Gill, 16, Trinity-street, Southwark .. .. .. 1 
J. W. Alexander, Hyndman-place, Old Kent- 
road, draughtsman .. .. .. .. 2s oe es 1 
H. Martin, 84, Ironmonger-row, E.C., law 
Ge. os 40 0c cs. ae os 4s eh 1 
J. Brown, 6. Churchyard-road, Newington Butts 1 
W. Swain, 23, Pasley-road, Walworth, clerk.. .. 1 
F. Threadgill, 60, Senegal-road, 8.E., printer 1 


J. Thomas, 10, Harrison-street, Grays-inn-road, 
MOMs cs ca 66. 66, cn soe, 0s op. 2 
The number of directors is not to be less than 

three, nor more than seven ; qualification, £250 in 

shares, stock, or debentures; the subscribers are 
to appoint the first; remuneration, a sum not 
exceeding £100 per annum each, 





Burnham Enamelled Iron Company, Limited. 


‘This company was registered on the 30th ult., 
with a capital of £10,000, in £1 shares, to purchase 
the business known under the above title, carried 
on at 7 and 9, St. Bride-street, E.C., and St. 
Paul’s Wharf, Black Horse-road, Deptford. The 
subscribers are :— 

Shares. 
W. M. Burnham, 7 and 9, St. Bride-street, adver- 
tising contractor ero r er eae oe 
P. E. Burnham, 7 and 9, St. Bride-street, adver- 
tising contractor .. .. .. Se) ak (0 ee 
D. pe, 16, Abchurch-lane, chartered ac- 
countant Ue A ae a ae are 
A. F. Pritchard, 80, Rattray-road, Brixton, clerk 
H. Halloway, 48, Duke-street, Deptford, enameller 
C. J. Lancaster, 19, Childeric-road, New Cross, 
kk ra a er 
C. B. Steele, Ai ore-road, Kilburn-road, Kil- 
burn, designer .. .. .. « 


Most of the regulations of Table A apply. 


— te 





British Water Gas Syndicate, Limited. 


‘This company was registered on the 29th ult., 
with a capital of £300,000, in £5 shares, to acquire 
and work several water gas patents owned by the 
Europaischen Wassergas Actien Gesellschaft in 
Essen, Rhenish Prussia, for the United Kingdom, 
and also the Fahnegelin Magnesia Comb Patents, 
and to b the busi carried on by 
Alfred Wilson at Marston, Stafford. The sub- 


scribers are :— 
Shares. 
F. Burr, 48, Porson-street, Lewisham, clerk .. 
W. 8. Jew urst, 88, Mina-road, Old’ Kent-road, 
AB Meggy, The Ferns, Baifour-road, Ilford, 
Sven eiegrreerereerory 
E. R. Morris, 2, Woodhurst-road, Acton, traveller 
A. Lawrence, 298, Southwark Park-road, clerk .. 





ee 


J. Gulliver, 
countant .. .. .. ° °« ‘ 
The number of directors is not to exceed nine; 
the first are Messrs, Sampson Fox, M.1.C,E.— 


. Leytonstone, ac- 





chairman—D., Greig, J.P., C.E., R. 8. Scott, J.P., 
G, Woodyatt Hastings, and, after allotment, 
Wn. Fox, A. 8. King, and J. G. es quali- 
fication, 100 shares; remuneration, £500 per 
annum to the chairman, and £300 per annum to 
each of the other directors. 





Lipinki Oil Company, Limited. 

This company was registered on the 2nd inst., 
with a capital of £40,000, in £1 shares, to search 
for petroleum and other mineral oils, and to 
adopt an agreement of the 18th ult. between the 
ps oe we Petroleum Company, Limited, 
and Christopher Jones, The subscribers are :— 

Shares, 
C. G. Elers, 268, South Lambeth-road, mer- 
GME de cn ot be 46 cn. 00 04 ce 00 
F. Byrns, 10, Storey's-gate, clerk .. .. .. 
Ww. iy de Lorme, 34, Sidney-road, Stockwell 
H. Macher, 7, Medora-road, Brixton-hill .. 
H. Barrett, Menival, Dulwich, merchant .. .. 
Lieutenant C. G. Carew Elers, Crewkerne, 

Bomersct —.. ce cc ce ce oe oe oe oe 
G. F. Wells, Crewkerne, Somerset, surgeon. . 

Registered without special articles, 


eee ee 


= 





Coalport China Company (John Rose and Com- 
pany), Limited. 

This company was constituted by articles of 
association on the 19th ult., and was registered as 
a limited company on the 30th ult., with a capital 
of £40,000, in £100 shares, 200 of which are taken 
up and are fully paid. Its object is to acquire 
the Coalport China Works, Madeley, Salop, 
originally established at Caughley, in the same 
county, in the year 1750, which, with the works 
known as Jackfield, in that county, and Swansea 
and Nantgarw, in Wales, were absorbed and 
carried on at Coalfield by John Rose and Co.; 
also to take over the premises of the London 
depdt, at 35, Bloomsbury-street, W.C. The 
members are :— 


Shares. 
DP. i. Beat, OB. Teewion .. + « co os op 6 
C. U. Bruff, C.E., Coalport,Salop .. .. .. .. 20 
C. L. Taylor, 3, Belsize-avenue, stockbroker... 1 


Ee, ie CIEE 00. 0. cn. ct) 00 00 

T. A. Middleton, 40, Lindore-road, Wandsworth, 
Sen oe) en <0) €6 .09.. 09 a. ee 

N. Garrett, J.P., Aldeburg, Suffolk... 

Captain J. Parsons, R.N., Hanwell.. .. ‘ 
Directors’ qualification, £500 in shares. The 

company in general meeting will determine remu- 

neration. 


ond 





Galloways, Limited. 
This company was registered on the 3rd inst., 
with a capital of £250,000, in £100 shares, to take 
over the business of W. and J. Galloway and 
Sons, ef the Knott Mill Ironworks, Manchester, 
and of the branch works, Girton, and elsewhere. 
The subscribers are :— 
Shares, 
*John Galloway, Manchester, engineer.. .. 
*John Galloway, jun., Manchester, engineer 
*C. J. Galloway, Manchester, engineer... .. 
*E, N. Galloway, Manchester, engineer. “ 


*A. W. ’ » eng 
*J. H. Beckwith, Manchester, engineer 
W. E. Norbury, Manchester, engineer ..... .. 
C. Bought, 64, Cannon-street, engineer.. .. .. 
The subscribers denoted by an asterisk are the 
first directors. The managing directors and their 
salaries are as follows:—C., J. Galloway and E, N. 
Galloway, £1330 per annum each; A, W. Gallo- 
way, £840 per annum; and J. H. Beckwith, 
£1500 per annum. The remuneration of the 
ordinary directors is to be £50 per annum each; 
qualification, fifty shares, 
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William Allsup and Sons, Limited. 


This is the conversion to a company of the 
business of William Allsup and Sons, of Preston, 
Lancaster, engineers, ironmasters, &c. It was 
registered on the 4th inst., with a capital of 
£20,000, in £10 shares. The subscribers — 


*Wm. Allsup, Freckleton, L iter, hanical 
WE, on oa 53 wa Sen ee Sy - 0S: 40 

*D. W. Allsup, Preston, L iter, hanical 
engineer ers ea eae ie 

E. R. Allsup, Preston, Lancaster, corn mer- 
CHOBE 2. 40 0c se as oe oe ce es 

J. C. Hibbert, Preston, Lancaster, engineer 

T. Were Fox, Plymouth, merchant.. .. .. .. 

J. an 11, Queen Victoria-street, mer- 
ae ee ee ee ee ee 

*F, L. Lindsay, Cheshunt, Herts, engineer.. 
The direction of the company is vested in 

managers, the first being the subscribers denoted 

by an asterisk. 








ee en 





Industrial and General Trust Company, 
Limited. 

This company was registered on the 6th inst., 
with a capital of £5,000,000, divided into 475,000 
shares of £10 each, and 250,000 shares of £1 each, 
the former being 44 per cent. cumulative prefer- 
ence shares, It proposes to invest capital in the 
securities of Governments, States, Dominions, 
municipalities, or other authorities, or in railway 
and other companies, public works, and under- 
takings, The subscribers are :— 

Pref. Def. 
shares. shares, 
*The Right Hon. Sir H. J. Selwin 
Tbbetson, Bart., M.P., Winchester 


| ne ee ae Oe ree err 
*Leopold Salomons, 238, Bruton- 
ee eee a 
*Lord Claude J.Hamilton, 23, Lowndes- 
OGUMTO og on we ce ce oe oe WO we 
*Ernest Noel, J.P., 8, Portman- 
OUONTO oc oe on. ce cen we UO wn 10 
*Carl F. 4H. Bolckow, Middles- 
I as ik ies ae 6 Las oe SOO ss THQ 
*Mitchell Henry, Strathdean House, 
rr eee 
*Lindsay Eric Smith, Lombard-street, 
my we ete sh SS. acy ce SOR oe OO 
m, r, 5, Throgmorton-street, 
broker...” .. : 7 150 .. 150 


The number of directors is not to be less than 
six, nor more than twelve; the subscribers are the 
first; qualification, £1500 in shares or stock. 
An annual sum equal to 4 per cent. upon the 
first issue of share capital and } per cent. upon 
any subsequent issue is to be set aside for 
administration expenses, and any surplus thereof 
pag he appropriated to the remuneration of the 

Irce‘ors 





THE PATENT JOURNAL. 
Condensed from the mee @ the Commissioners of 


Application for Letters Patent. 


*," When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 

lst April, 1889. 

5513. DispLayinc Puorocrapus, D. A. P. Anderson, 
Edinburgh. 

5514. Workino Raitway Switcues, L, B. Stevens and 

. Johnson, London. 

5515. Te_zorary InstRumENts, A. W. Cox and Walker 
and Co., Winchester. 

5516. Heating Water by Stream, G. E. Sherwin, Bir- 


——. 
5517. Fisuino Rops, W. and J. J. Hardy, Northumber- 


5518. Socket Pipes, W. H. Place and J. Coulthurst, 
Manchester. 

5519. Coat Sprino, A. L. Farmer, London. 

5520. Trimminc Rounp Wick Lamps, I. Sherwood, 
jun., Birmingham. 

5521, WHEELED Venicies for Coat, &., J. Brown, 


ndon. 

5522, Stgzam and other Enoinzs, J. Brown, London. 

5523. Connectine Lamps to Bicycues, C. H. and C. V. 
Pugh, London. 

5524. Forcep Dravout for Furnaces, F. Hoyer, 
Liverpoo! 

= PuHotooraPHic Hanp Cameras, D. McNamara, 


uu 

5526. Inkstanps, W. Snell, London. 

5527. Hoipine-up Bicycies, G. Driver, London. 

5528. Pipe Connections, W. L. Wise.—(Thyssen and 
Co., Germany.) 

5529. Watcues, E. de Pass.—(The Falrique d’ Horlogerie 
de Fontainemelon, Suitzerland.) 

5530. PHorograpHic Dry Prates, G. C. Whitfield, 


g- 

5531. Roastine Correz, M. Nagenrauft, London, 

5532. Fitrerinc Bucket, W. Schmidt, London. 

5583. Hooxs and Eves, M. E. Hughes, Brighton. 

5534, Drivine Gear, J. Farquharson, London. 

5535. PROPULSION of VessELs, W. Blair, Glasgow. 

5536. Grass-epoInGc Kyire, J. Hargreaves and A. 
Parker, Bradford. 

5587. Rartway SLeepers, W. H. Briggs, Bradford. 

5588. Sewine Macuines, W. H. Dorman, Stafford. 

5589. Grinpino Pans, T. C. Fawcett, Halifax. 

5540. Mountines for Carpino Enciyes, E. Tweedale, 


ax. 
5541. SautrLe Guarps of Looms, B. C. Sykes and G. 
Blam: fax. 


’ 

5542. Sranp for PootocrapHic Siipes, A. R. Wormald, 
Sutton. 

5543, Capinets, E. Mosely, London. 

5544. Locks for CarriaGE Doors, J. M. Matthews and 
F. Buckland, jun., London. 

5545. DupLex Mirror WHEEL, E. Thorp, London. 

5546. Horsesuozs, W. Whittingham, London. 

5547. SEaLinc-wax Compounps, P. A. Abrahamson, 


mdon. 

5548, Removine Grarn from Matt K11ns, 8. Hirschler, 
London. 

5549. CoLourntnc Matrers, O. Imray.—(The Farbwerke 
vormals Meister, Lucius, and Briining, Germany.) 

5550. Copyine Ink, E. Edwards, London._(P. Charrier 
and B. Dubueq, France.) 

5551. MoTive-POWER Macuines, E. Edwards.—(J. Colin 
and Co., France.) 

5552. ATTacHMENTS for SoLes of Boots, W. Marten 
and R. Lees, London. 

5553. AuromaTic SELLING Macutngs, T. H. and E. W. 
Jones, London. 

5554. Hanpie Bars for Bicycies, C. J. Colling, 
London. 

5555. BortLe Stoppers, J. J. Coleman, London. 

5556. Papiocks, 8. K. Shing, London. 

5557. Lock-nut and Waser, F. Girein, London. 

5558. Cutting Metats, A. Downie and J. A. Snowdon, 


mdon. 

5559. CENTRIFUGAL SEPARATING Macuinzs, H. Bergner, 
London. 

5560. Weavine Carpets, Reinhart, Baron von Seydlitz, 
London. 

5561. Lips for Jues, &c., W. Storer, London. 

5562. Nutmec Graters, A. J. Boult.—(C. 0. Blood, 
United States.) 

5563. ELectric Batrerizs, H. H. Lake.—(Lacombe and 
Co., France.) 

5564. Ma.tosz, W. P. Thompson.—{Za Société Générale 
de Maltose, Belgium.)—[Date applied for under Sec- 
tion 103 of the Patents Act, 1883, 28th November, 
1888, being date of application in Belgi ] 

5565. Cuttina EpcE of Fires, T. Froggatt, jun., 
London. 

5566. Sanitary Pipes, H. Tuke and A. Ramsden, 
London. 

2nd April, 1889. 

5567. Hoiper for Documents, E. J. Smith, London. 

5568. Empatmino, E. H. Horsey, London. 

5569. — Bow and Stup for Looms, H. Hartley, 

ndon. 

5570. ORNAMENTING Woop, H. J. Allison.—(F. W. 
Alleigh, United States.) 

5571. Forainc Macuine, H. Hammond, London. 

5572. SepaRaBLE Pocket Camp Sroois, H. Lang, 

mdon. 

5573. PuHonoGcraPuHic Do.is, W. W. Jacques, London. 

5574. Game or Pastime, J. Ruck and E. H. Ferrabee, 





ol, 

5575. Moutpine Patterns in Sanp, J. N. Matlock, 
London. 

5576. SeL_¥r-apyustinc LappeR, J. Davidson, New- 
castle. 

5577. Spokes for Bicycies, H. E. Daniell, London. 

5578. Wer Metuop of Exrractine Goin, J. H. Pollok, 


iw. 

5579. Stoppine and Startine HypRavtic Enorngs, A. 
Melvin, Glasgow. 

5580. Stirreners of Lips for TRAVELLING Trunks, J. G. 
Carrick, Glasgow. 

5581. Wrist Strap Purses, G. A. T. Middleton, 
London. 

5582. TREATMENT of SisaL Hemp, A. W. Montgomery, 
Liverpool. 

5583. INDIA-RUBBER Cover for Guass, &c., VESSELS, A. 
Wadsworth, London. 

5584. Preventinc Fraup in AUTOMATIC MACHINES, 
E. P. Appleyard, London. 

5585. Bevt Fasteners, J. B. Parrie and J. H. Connor, 
Ottawa. 

5586. Brakes, W. E. Carmont, Catford. 

5587. Breap and Biscurts, D. E. Thomson, Glasgow. 

5588. Partinc Heets of Boots and Sxogs, J. Rose, 
London. 

5589. Frre-escapss, J. M. L. de Haro, Madrid. 

5590. Scourine, &c., TextTILe Fasrics, E. Bentz, C. 
and A. Edmeston, and E. Grether, London. 

5591. Twist Lace Fasric, W. H. Willatt, London. 

5592. Crear Ice, W. L. Wise.—(E. Wyss and Co., 
Switzerland, 

5598. Biast Apparatus for STEAM GENERATORS, W. 8S. 
Hide, London. 

5594, UNFERMENTED AERATED BEVERAGES, J. Murrell, 
London. 

5595. PREVENTION of Down Dravout in Cuimneys, R. 
Roberts, London. 

5596. Musicat Toys, A. Sugden, London. 

5597. Fotpinc Prorectinc Frrper, J. Saunders, 
Dorchester. 

5598. CycLe Pepa.s, W. Cook, Redditch. 

5599. SHuTTLe-boxEs, R. L. Hattersley and J. Hill, 
Keighley. 

5600. Operatinc SPRINKLERS AUTOMATICALLY, H. W. 
Knight, London. 

5601. Kye Giassgs, A. Morck, jun., and F. Morck, 
London. 


5602. Rotten Bearinos, J. Gibbons and C. D. 
Meneely, London. 

5608. Manuvacture of Curtains, &c., E. Doughty, 
Nottingham. 

5604. Manuracrure of Cur Pitz Fasrics, G. A. J. 
Schott, Manchester. 

5605. Gas ILLuminator, P. Farrelly and J. Sudall, 
Blackburn. 

5606. Incuspators, T. H. Delve, London. 

5607. Formine and Packxine Warps, J. H. Stott, 
Manchester. 

5608. Lockuxe Raitway CaRRiaGE Doors, J. Methvin, 


ow. 
5609. Zinc Water Bort.e, A. Wardroper, London. 
5610. Puorocrapuic Camera, A. C. Peniberton, 
London. 

5611. Cicaretres, H. H. Lake.—(The Ludington Com- 
pany, United States.) 

5612, ELEecrRic Currents, H. H. Lake.—(Z. W. Rice, 
jun., United States ) 

5613. STRAIGHT-PULL Breecu Actions, K. R, Milovano- 
vitch, London. 

a Sir F. A. Abel and J. Dewar, 


on. 

56.5. Generation of Execrricity, I. A. Timmis, 
London. 

5616. Moron Swarr, C. D. Abel.—(The Gas Motoren 
Fabrik Deutz, Germany.) 

5617. Temporary Sprino Tube Binper, H. R. Stutch- 
bury, London. 

5618. Metatiic Raitway Ties, &., E. N. Higley, 
London. 

5619. Steam or Motive-poweR Enornz, A. A. Garside, 


ey. 

5620. ManuractuRE of Boots and Suozs, G. Yates, 
London. 

5621. Exectric Transrormers, H. H. Lake.—(Z. 
Thomson, United States.) 

5622. Treatine Corton Seep O11 Mucizaog, I. Pear- 
son, Glasgow. 

5623. TeLeGRaPHic Apparatus, &c., G. A. Calvert, 
Glasgow. 

5624. Tune Corrucatinc Macuine, J. 8. Taylor and 8, 
W. Challen, Birmingham. 

5625. DeracHaBLe Bow for Watcues, H. Warren, 
8 


0 
5626. Propucine Steam for Excives, F. Howchin, 


verpoo 

5627. Borers, H. Tomkins and T. Sudron and Co., 
Stockton-on-Tees. . 

5628. Burnine Noxious Gases, B. D. Healey, Bamber 


ridge. 
5629. ComBprna Macuines, &c., C. and J. R. Hoyle, 
Bradford. 


5630. ScyrHe SHaRPenina Apparatvs, J. E. Parmen- 
tier, Germany. 

5631. Waeers and Putters, W. H. Luther and J. 
Cockburn, Glasgow. 

5632. SareTy SicNaL Apparatus for Rattways, A. §. 
von Blinsdorf and C. Adler, London. 

5638. PerroLeum Enxcinegs, ©. Wells, London. 

5634. Botrries, R. Brotherhood, London. 

5635, MAINTAINING INTERNAL TEMPERATURE Of RETORTS, 
G. Bamberg, London. 

5686. Syringe and Mepicine Case, G. B. Ross, 
London. 

5687. SecurinG TeLescoric Stanparps, A. G. Hamil- 
ton, London. 

5638. RaiL-cuTrinc Macuines, A. J. Boult.—(7. G. 
Perkins, United States ) 

5639. Sree. Incots, F. Knaffe, London. 

5640. ELecrric Raitway SIGNALS, A. J. Boult.—( W. H. 
Wadell, United States ) 

5641 BICYCLEs, P. Thompson.—(Z. Buudreau 
Canada.) 

ar Curtinc Ciotu, A. J. Boult.—(K. Schojield, 

ia 

5643. PREVENTING CoRROSION of VEssELs, A. J. Boult. 
—(—. Jung and —. Lindig, Germany.) 

5644. Fasrengrs for CuppoaRD Doors, T. S. Shouler, 
Leicester. 

5645. AppLtyine Stay Saris to Vessets, R. Harnett, 

mdon. 

5646. Vent Peas, W. R. Reynolds, London. 

5647. Puriryine Raw Spinit, C. Schmitt, London. 

5648. Arcues, 8. Francart, London. 

5649. Currinec Dovetaits, T. M. Bearand H. Ransom, 
London, 

5650. CompinaTion Apparatus for PHoToGRAPHIC 
Coatina, J. W. T. Cadett, London. 

5651. Makino ARTICLEs from MOLTEN MerAL, J. Mack- 
intire, London. 

5652. Ctockxs, W. D. Davies, London. 

5653. Cycies, G. W. Elliott, Sheffield. 

5654. Sprit Cooxine Apparatus, G. H. Heinsius, 
Berlin. 

5655. WasHinc Macuines, G. H. Heinsius, Berlin. 

5656. ConpucTING an ELEcTRIC CURRENT through the 
Nosg, H. Welcker, London. 

5657. Cases for Bittianp Cugs, J. 8. Burroughes, 
London. 

5658. Etastic WHEELS, C. W. Guy, Anerley. 

5659. Exastic WHEELS, C. W. Guy, Anerley. 

5660. Lirtinc Invaip and other Persons, J. Nether- 
sole, London. 

5661. Dominoes, J. Barlow, London. 

5662. Caucks for Latues, J. Barlow, London. 

5663. Rotary Currinc Macuines, J. F. Berndes, 
London. 

5664. Brusues, L. W. Nimschke, London. 

5665. Mountine Pittars of MetaLiic BepsTeaps, B. 
R. Peyton, London. 

5666. Ink Stanps, W. Nichol, London. 

5667. ManuractureE of Incor Iron, &c., J. H. Darby, 
London. 

5668. Ticket Houper, C. R. Blathwayt, London. 

5669. Propuction of ALuminiuM, C. H. Hall, London. 

5670. Propuction of ALUMINIUM and ALLoys, C. B. 

1, London. 
5671. TreaTINGc Hipgs, &c., in Liquips, C. W. Cooper, 


mdon. 

5672. Treatine Hives, &., in Liquips, C. W.C 2 per 
ndon. 

5673. Cusprporgs, J. J. Parsons, London. 


8rd April, 1889, 


5674. CoLLaPsIBLE Lanpina Net Bow, W. Mabbutt, 
Edgbaston. 

5675. ReversIBLE Wasuina Scarr, W. J. Burkill, 
Ardwick. 

5676. Execrric Be.is, &., D. Reid and J. Kean, 
Glasgow. 

5677. Door Pate, G. Armistead and W. W. Cottam, 
Burnley. 

5678. Toy, T. P. Wood and E. E. Hoyle, Newcastle-on- 
T. 


'yne. 

5679. PoRTMANTEAU, J. Roots, London. 

5680. Soap, G. R. B. Kempton, London. 

5681. MacHinery for Propeiiine Boats, 8. R. Lane, 
London. 

5682. SHow Ticket, E. Lock, London. 

5683, SLrppers, J. W. Rothwell, Manchester. 

5684. PottsHinc Metal, W. J. Gradwell and W. Baker, 
Manchester. 

5685. Hotpine Carns, J. Foulds, Keighley. 

5686. LENGTHENING Burnp Lats, T. M. Houghton, 
London. 

5687. Doustine Yarnws, G. H. Holden and J. Ashworth, 
Manchester. 

5688. TaBLe, F. C. Lynde, Manchester. 

5689. Securinc Neckties to Cottar Stuns, J. W. 
Major, Birmingham, 

5690. Securinc Carp FiLiets to Roiiers, G. H. 
Schofield. 

5691. SupporTING ARTICLES of EARTHENWARE, J. A. 
Edwards, Fenton. 

5692. OrntmENT, C. J. Tozer, Bristol. 

5693. Pipe CLEANER, W. Prott, Belfast. 

5694. Metattic Packina for Exores, J. Allan, 
South Sbields. 

5695. Azo CoLours, E, D. Pass.—(Messrs. Ever ard 
Pick, Prussia ) 
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5696. Case Recervine Macuine, G. F. Atkinson and 

aa — a ai 
597. FUEL BLOCKS, F. Kelly and J. H. an b 
Spencer, Birmingham. J 

5698. Cots, H. Johnson, London. 

5099. Eases, F. Wich, London. 

5700. Brusnine Grates, J. Dean, Manchester. 

5701. Cycxss, J. T. White, London. 

5702. a a for Strercuinc Lace, L. Lindley, 

mn. 


ion. 

5703. Treatment of BisuLpHaTe of Sopa, H. J. Kirk- 
man, London. 

5704. Strartinc Hoisting MacsINERY, wy 

ited, J. T. Pickering, E. W. Sant and A. 

Davies, London. 

5705. Tar, C. Osborne, London. 

5706. PortaBLe Cricket Te.ecrapH, H. Carman, 
Richmond. 

5707. Wacons, F. Fleiss, London. 

5708. Lerrers for Boxes, E. Rothery, London. 

5709. Proputsion, G. Wicks, Ayton. 

5710. Prez Jomvrs, W. W. Fyfe, London. 

5711. Apvertisinc Mepia, J. Weston, St. Leonards- 


on-Sea. 
5712. Oyster Knives, A. F. White, London. 
5713. DispLayine Pxorocrapss, &c., D. A. P. Ander- 


son, urgh. 
5714. Dringine Fountains, &c., W. Smeaton, sen., 


on. 
5715. Cieansine, &c., SHeer, &c., W. Smeaton, sen., 
London. 
5716. DousiE-Lockine Spring Siipine Gate Rive, O. 
Fleischhauer, London. 
5717. Muscutar Exercise of Arms, H. Roithner and 
A. Saam, London. 
5718. — of Firicree Work, &c., N. Piransola, 
ndon. 
5719. Tramway Locomotives, W. R. Rowan, London. 
. Kennish, 


5720. Ienrrinc Cuarce in Provecrites, W. 


5721. Frre-ExtineuisHinc Buckets, J. 8. Braidwood, 
London. f 

5722. Woven Friycep Borpers fo. Furnirurs, E. 
Kornick, London. 

5723. Sarety Unicycie, J. Papiesz and W. Griese, 


don. 
5724. Moutprinc MepicaTep Articies, J. T. Auchi- 
nachie, London. 
5725. CLEaninc Tasie and other Knives, 8. W. His- 


cocks, 
— — or Game, H. Russell.—(J/. BE. G. Moore, New 
ork. 
5727. Merat Bepsteaps, H. H. Leigh.—{Z. Mayer, 
France.) 
5728. Manuracture of AERATED Breap, J. Childs, 
mdon. 
5729. ComBrinep Matcu-box and Tixper, H. Mortlock, 
Londo: 


5730. ComBINED Amprre and Voit Merten, 8. and W. 
H. Joy, London. 

5731. Vatve for Gases under Pressure, G. C. Webb, 
London. 

5732. PortaBLe Music Sranp, W. W. Comerford and 
T. G. Jenkins, London. 

5733. WeicHinc Macuinss, R. W. Page, London. 

5734. CLEANING w, W. 8. Archer, London. 

5735. Scatpinc Mixx, R. L. Tuffin, London. 

5736. Securine Cottets, &c., E. Partridge, London. 

5737. Hotpers for GLow Lamps, A. Bernstein, London. 

5738. Iysucators for Execrric Lieut, A. W. Fitch. 
—{R. 0. G. Drummond, South Africa.) 

5739. Heimets, T. Townend and J. Stephenson, 
London. 


4th April, 1889. 
5740. Exvecrric Beit, J. Wood, Blackburn. 
5741. Compixe Woot, G. Smith, Bradford. 
5742. CenrrRo.ineaps, J. J. Cresswell, Lincolnshire. 
“os Scare, T. Percy. — (W. C. James, 
5744. Hanpues of UmBRELLAs, J. 8S. and A Mignot, 
London. 


5745. Pomp Buckets, &c., O. Phalp, Cardiff. 

5746. INDIA-RUBBER Bais, H. Sooner and E. Hill, 
Sheffield. 

5747. Pressinc Woot.en Fasrics, G. H. Mann, Leeds. 

5748. Fixuve Lerrers, J. Willing, London. 

5749. O1n Cans, T. F. Braime, Leeds. 

5750. Feeprise Paper to Priytinc Macuixes, J. J. 

age London. - 
751. USTABLE WrencueEs, J. Case and H. Allcard, 
Sheffield. 

5752. Heatinc Apparatus, R. W. Holden, Sheffield. 

5753. Puriryisc Sewace, B. and H. B. Jagger and A. 


Turley, Leeds. 
5754. Gas Merers, S. and T. Glover, Manchester. 
5755. Fiy-wneers, D. Halpin and I. A. Timmis, 


London. 
= Wrow Sasnes and Doors, J. Macnaughton, 


iW. 
5757. Looms, W. E. Heys.—(Messrs. Pinon et Guérin, 
France.) 


5758. Making Paper Bags, C. Middleton and J. T. 
ort, Leeds. 
5759. Lock Lip for Tza and Corrzz Pots, L. Forester, 
n. 
5760. — HorsesHoe and Pap, T. Lewty, Man- 


5761. FRET Saw Jaws, L. H. Freeman, Eastbourne. 
5762. Sorrarres, Stups, and Burrows, E. Read, Bir- 


ming! > 
763. Makinc Coro WaTerProor, M. Gaugl and J. 
Méssner, London. 

5764. FLower-pot, M. E. Weiser, London. 

5765. Maxine Metat Articies, W. Hiiseman, L. 
Wippermann, and F. Meinert, London. 

5766. EATING Watcues, C. Barbezat-Baillot, Lon- 
don.—[{Date applied for under Section 103 of the 
Patents Act, 1883, 8th January, 1889, being date of 
application in Switzerland.) 

5767. VeLocirpep— WHee.ts, H. Mulvany and E. R. 
Royston, London. 

5768. Casinos for ELvecrricat Conpucrors, W. G. de F. 
Garland, London. 

5769. TorPepo, H. N. Morgan, London. 

5770. ne for Me.tinc Snow, H. N. Morgan, 

mdon. 

5771. Cigars, W. D. Borland, London. 

5772. Scrap Booxs, C. H. Hammann, London. 

5773. Sewine Canvas, L. J. Andersen, Woodford. 

5774. Evectric Lamps, R, P. Sellon and A. J. Spiller, 


on. 
577. Cotourep Bricks, Tites, &., J. D. Denny, 


yet 

5776. Ficurep Fasrics, T. Taylor and J. Warburton, 
Manchester. 

5777. Breecu-BLocks for OrpNance, A. Longsdon.— 
(¥. Krupp, Germany.) 

5778. RirLe Sicut Evevators, J. H. Steward, london. 

5779. TreatTinc Asx of Paper MILLs, J. W. Kynaston 
and J. Sutherland, Liverpool. 

5780. TyPg-writine Macuines, F. Myers, Live 1. 

5781. Erzvators for Raisinc Grain, B. R. Nixon, 

verpoo! 

5782. Toastinc Forks and similar Devices, J. Lee, 
London. 

5783. OpENrnG and CLosine Winpows, &c., R. Adams, 
London. 


5784. Steapyine Device for Venice Bopigs, G. John- 
son, London. 

5785. Propucinc OxyMETHOXYBENZzOIC Acips, J. Y. 
Johnson.—{F. von —-. wnt 

5786. Construction of Two-wHEELED VEHICLES, W. A. 

ww, London. 

5787. A. gaa and Port Prorector, M. J. Rowland, 


mn. 

5788. Birtiarp TaBies, H. Tulloch, London. 

5789. Corn-rreep Execrric Licut, D. H. Davies and 
J. M. Tourtel, London. 

5790. Dratw Pipe Jomrts, W. 8. Emden, London. 

5791. Creaninc Vessers, M. van Look, London. 

5792. Paint, L. E. Andés, London. 

5793. Dygme, &c., Materiais, D. F. Harrop, London. 





5794. Suspenpine Device, P. 8. Kleemoff, London. 
5795. BOSSING PAPER, H. Baker, London. 
5796. Encacement Inpicators, G. J. Romanes, Lon- 


ion. 
= Friitiine Bovitton Capsvuies, J. Quaglio, Lon- 
on. 


5th April, 1889. 
5798. Srrercuinc, &c., TROUSERS, Beecroft, 
London. 
5799. Packxines for Hyprav.ic Macuinery, D. Walton, 


ion. 

5800. . Baioons, J. H. Turvey and E. H. Pye, 
mdon. 

5801. Courtine Devicr, M. Kohl, London. 

5802. Sare-cuarp Hook, J. Gullery. Belfast. 

5803. Meratuic Knoss, A. Heath, Birmingham. 

5804. Furnirure Castors, F. and H. Matchett, and J. 

W. Barnes, Birmingham. 
5805. Automatic Coup.ines, W. Burnell, Swansea. 
5806. Openinc Winpows, G. Prince and J. Clough, 


Ss. 
5807. Surncicat Pans, J. Arnold, London. 


5808. PorTaBLe Cuock for Raitways, T. B. Rogers, 


Ww. 


ion. 
-— Ratcuet Ciurcues, H. J. H. King, Gloucester- 


re. 

5810. Ro E. Bentz and A. Aird, Salford. 

5811. Inpicatinc Apparatus, E. Cros, London. 

5812. Enve.opgs, W. Crichton, Dundee. 

5813. Looms four Weavine, J. Farran and F, C. Craw- 
ford, Manchester. 

5814. Curtine Pitz Fasrics, J. Farran and F. C. 
Crawford, Manchester. 

—s Savaee Carriace Roap Lamp Hannes, R. B. 


e, Birmingham. 
-_ hmmm Accumutator, W. E. Langdon, 
rby. 


y 
5817. Pessue Tester, J. Anderton, Birmingham. 
5818. Boots and Sos, J. W. Sharp, Kettering. 

5819. THeRMomereR Cases, C. U. Fisher.—(C. J. 
Tagliabue, United States ) , 
5820. Fipre Decorticatinc Macuine, J. Dowling, 

London. 
5821. DisinrecRaTiNG and CLEANING Fisrg, J. Dowling, 


ndon. 
Brake for Tram-cars, &c., J. and A. Darling, 


iw. 
5823. Pen Extractor, J. G. Hall, Birmingham. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Official Gazette. 





$96,593. Fasrenrsc ror Roor Siates, 0. W. Nor- 
cross, Worcester, Mass.—Filed November 23rd, 1888. 
Claim.—A fastening device for roof slates, comprising, 
in combination, a wire spring part bent in such a 
manner as to be hooked over or around the purlin and 
adapted to bear upon the upper side thereof, also to 


396593 























form a spiral coil or spring nut at or about right 
angles to the slate and at a short distance above the 
purlin when fitted thereto, and a suitable screw 
adapted to be passed down through the slate and 
turned into the aforesaid spring nut, substantially as 
set forth and shown. 


396,738. Macuive ror OvERTHROWING TREES, J. F. 
Foulke, Philadelphia, Pa.—Filed September 22nd, 
1887. 


Claim.—In a device for overthrowing trees, a strut 
D, tie C, and support M, said strut and tie being 
adapted to be secured to a tree trunk, substantially as 
shown and described, in combination with a perforated 
stirrup L, a threaded sleeve H, en d on a threaded 
end of one side of the frame and abutting against the 





socket piece, and a lever K, whereby the sleeve can 
be turned and the form of the truss or frame c! a 
so as to proportionately 1 en the strut relatively 
to the tie. In a tree-overthrowing device, substan- 
tially as specified, the perfora' socket piece L, 
having a rounded socket I, in combination with a 

ed sleeve H, having one rounded end adapted 
to fit in socket I and the other end provided with a 
ratchet J, and a lever K, secured upon the sleeve by a 
loose collar £1, and having a pawl &, all substantially 
as and for the purpose specified. 


396,757. Hoox, P. Miles, Brooklyn, N.Y.—Filed May 
h, 1888, 


Claim.—{1) A hat and coat hook composed of a con- 

wire and having a vertical hat-hook 
arm containing four portions of the wire and provided 
with an eye at its base, and below and at the rear of 
said arm coat-hooks con 0 ions of the 
provided at its top 
with an eye in line with the eye at the base of the hat- 
hook arm, substantially as described, said eyes being 
— to receive a supporting arm for attaching the 
hook to any suitable foundation. (2) A hat and coat 





hook composed of a continuous length of wire and 
having a vertical hat-hook arm com four 
eee of said wire and provided with an eye at its 

, and below and at the rcar of said arm coat-hooks 


having a vertical shank provided at its top with an 
eye in line with the eye at the base of the hat-hook 
arm, in combination with a supporting arm, which 
occupies said eyes and has a hook at its outer end, 
substantially as described. 


$96,'74'7. Apparatus ror Castino Steet Pires, W. E. 
Koch, Sharpsburg, Pa.—Filed May 8th, 1888. 
Claim.—(1) In an apparatus for casting steel tubes, 
the combination of a vertical mould, a vertical rotary 
spindle adapted to be forced into said mould from 
below, and mechanism for raising and rotating said 
die within the mould, substantially as specified. 
(2) The combination, with the vertical mould, of a solid 
spindle which closes the bottom of said mould and is 
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capable of being raised and rotated in said mould, 
a bearing at the upper end of the mould to receive 
the upper end of the spindle, and mechanism for 
raising and rotating the spindle, substantially as 
pecified. (3) The bination, with the vertically 
movable and rotati: indle c, of the spring-fins ¢ at 
the lower end of sai dle, and the horizontal gear- 
wheel f2, having seats in its hub into which the fins 
enter, whereby a slow rotation is given to the spindle 
when the same is raised into the mould, substantially 
as specified. 


396,825. Tree-re.ier, G. W. Low, Kalamazoo, Mich. 
—Filed July 19th, 1887. 

Claim.—(1) The combination of a lever, a spring- 
actuated arm pivotted thereto and to project 
on the opposite side of a tree, said arm being provided 
withe acing tot) ont Sue eaten eee & 
cut, and the pated | ne ec with guides adapted 
to follow the groove during the opera’ of cutting, 
and thus su 


ipport the machine, substantially as set 
forth. (2) A lever having a pivotted a 
arm arranged to project on the opposite side of the 
tree, said arm being provided with a cutting tool and 








gauge, substantially as set forth. (3) The combination 
of r) a pene a - ee mm ang guide, 
anda e inst a spring resist- 
ance, ereatieliy ao set forth. (4) A frame y 
or Se Sens the tree, having suitable 
‘ides to hold it in place, and provided with a cu 
fool and a gauge said tool having a 
end, substantially as set forth. 


396,865. Mernop or Makino Axte Nots, &. Firth, 
A. Tompkins, and I. Tompkins, Troy, N.¥.—Filed 
February 23rd, 1888. 

Claim.—(1) The method of making an axle nut, con- 
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in the same from steel or iron, then 
counter the put to form the ofl chamber, and 
finally cutting screw threads on the inner side of the 











nut, as set forth. 2 The method of making an axle 
nut, consisting in forging the same from steel or iron, 

en coun e nut to form oil chamber, 
and then capping the outer end of the nut to complete 
the oil chamber, as set forth. 


$96,889. Frurip Speep Reounator ror Evevators 
W. B. Nickerson, Cambridge, Mass.—Filed Sep. 
tember 27th, 1888. 
Claim.—In a fluid speed 


bination of the cylinder T, pi 
with a two-sea 


device, the com 
-rod A, and piston B, 
valve Y, and springs 8 8, adapted to 


[396,889] 





hold the valve open and to yield sufficiently to allow 
the valve to close when the velocity of the fluid in its 
valve passage in either direction generates a certain 
amount of pressure. 


396,984. Woop Pianino Macurng, A. B. Hutchinson 
Brooklyn, N. Y.—Filed September 27th, 1888. 

Claim.—(1) The combination, in a wood planing 
machine, with a side cutter head, a fixed head-plate 
below said cutter head, and a chip breaker a portion 
of which is below the level of the upper surface of said 

late, of a shaving hood secured to said plate and 
Fring! over the said portion of the chip breaker, sub- 
stantially as herein ribed e bination, in a 
wood planing machine, with the side cutter head and 
its cutters, a ving opposite the said 
cutters, a chip breaker provided with a tongue which 
enters the mouth of the said hood for the purpose of 
guiding thercinto the shavings or chips produced by 
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the said cutters, substan 
© combination, in a w 
side cutter head and its cu 


as herein meng 4 
laning machine, 
and a fixed head- 


portion head- 
plate, but the nose of which is above the said head- 
plate, a Goris Soot which is attached to the head- 
te and w overlies the portion of the chip 
ker below the said plate, and a tongue attached to 
wd chip a ae ns . — of the 
ving hood, su ly as and for purpose 
herein set forth. 

396,992. Compounp Grapuitic HeartH ror Metat- 
Lureic Furnaces, C. J. Bames, New York, N.Y.— 
Filed February 8rd, 1887. 

Claim.—A or sole for furnaces for deoxidising 
or reducing iron ores, composed of lumps of graphitic 
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carbon and iron sponge between the lumps, the carbon 
and the sponge being compact and in with each 
other, substantially as shown and desc: lo 
397,208. Toot ror Nickinc Heaps or Screws, J. F. 
gal Providence, R.1I. — Filed September 14th, 


Claim.—{1) The herein-described hammer for forming 
the nick hereinbefore described, the same roomy em 
a shank provided with a projecting tongue, having 
the salient angles rounded and the re-entrant angles 
filleted, substantially as specified. (2) The hammer 
herein described, having a cup-shaped recess at one 
end, provided with a projecting tongue, having the 
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fileted, sutetantially as and for th Purpowe speck = 
su as and for the q 
®) In combination with a screw-blank-forming die, a 
mer for making a screw head and a nick simul- 
taneously, the same having one end thereof corre- 
sponding in shape to the face of the head of the screw 
to be formed, said end being provided with a pro- 
jecting tongue, the salient angles of which are ° 
ered or rounded and the re-entrant les filleted 
substantially as and for the purpose specified, 
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INSTITUTION OF NAVAL ARCHITECTS. 





Tue first paper read on Thursday morning was one by 
Sir N. Barnaby on 
Te PRorecTioN oF BuoYANCY AND STaBiLity oF SHIPS. 


The author began by saying that he had, in fulfilment 
of a long-standing engagement, prepared for another 
institution a paper on “ Armour for Ships: Its Uses and 
its Nature.” This paper we gave in abstract last week. 
He did not discuss in that paper its uses for the purpose 
of protecting buoyancy and stability. Armour was 
not introduced for the purpose of ne buoyancy 
and stability; it was introduced to limit the destruc- 
tive effect of shell in the batteries. It answered its 

urpose so effectively for the moment that artillerists 
gave up attempts to develope the shell, and directed all 
their efforts to obtain perforation of the armour by pro- 
jectiles having no bursting charges. So armour was 

radually reduced in area, and made thicker and stronger 
in such parts as were still supposed to need it. Thirty 
years after the introduction into the French Navy of 
armour clothing against shells, that Navy is found with 
no armour dething at all over the batteries of its largest 
ships. It has been nearly all concentrated upon a narrow 
belt at the water-line. Artillerists have taken advantage 
of this condition of nudity, and have devised projectiles 
far more powerful than those against which armour was 
first employed, and they are once more making existence 
in the batteries for guns and men impossible. The cut 














EFFECT OF EXPLOSION ON DECK BEAMS. 


shows, not an actual target, but a representation of what 
happens to the nay beams, and the plating upon them, 
when 701b. to 801b. of a high explosive is detonated 
between decks, The French have been so impressed by 
their experiments with high explosive shells that they 
have reverted to side armour, to prevent the admission of 
such shells between decks, under the guns and gunners. 
The changes of fashion as to side armour in France were 
shown in the ys os which we have already published on 
page 318. The Admiralty, in the 14,000-ton ships just pro- 
posed by them, have thought it necessary to guard the posi- 
tions of the heavy guns against the explosion of such shells 
beneath their floors, and also to guard the deck space 
under four out of the ten 6in. guns by armour Sin. thick. 
Sir N. Barnaby had himself been studying the altera- 
tion in conditions introduced by the high explosive shell 
and the rapid-firing guns, to which we owe this extension 
of armour abroad and at home, and he placed upon the 
walls the design of a ship prepared by the Naval Con- 
struction and Armaments Company under his advice. 
She is intended to have the same speed as the larger 
Admiralty design, i.¢., two knots more than the largest 
French ships, and to be capable of perforating more than 
99 per cent. of the area of the sides of all armoured 
foreign ships. She would be unable to perforate the thick 
armour covering the remaining 1 per cent. of the total 
area, and much of this 1 per cent. will be impenetrable 
to the guns of the 14,000-ton ships. The 67-ton gun, 
with which the 14,000-ton ships are to be armed, is 
incapable of penetrating the thicker belt armour of the 
French ships, The small design prepared at Barrow gives 
protection to magazines and machinery by a steel deck 
throughout ; to the armament, by armour about equal to 
the most powerful of the quick-firing guns—the 6in.— 
and proof for the present to the high explosive shells. 
It gives the greatest protection of all, by double armour, 
to the fighting station for the officers who direct the ship, 
and point and fire the guns and the torpedoes. i 
proposes to protect the buoyancy and stability for the 
first time by a solid raft. But the Barrow type has such 
thin armour, it will be said. A single well-planted shot 
from a heavy gun may pierce and shatter the wall which 
wntows the guns, Quite true; and, recognising this, the 
esigners put the cost of the Admiralty 17-knot ship into 
five ships, with five such batteries. Sir N. Barnaby said 
he isso sensible of the necessary weaknesses in defence, 
in the best-designed ships, were he even to go to 14,000 
tons, that he prefers for the same expenditure of money 
to give ourselves five chances instead of one. If it is 
said the armour-piercing guns are few, he should demur 
to that. He should say that he had ten heavy guns, 
against the four in the 14,000-ton ships; and as to the 
power of these guns, they are more powerful than the 
guns of the Dreadnought. There are no completed ships 
in the British Navy carrying such powerful guns, except 
the twenty-two recent ships designed chiefly under the 
administration of Lord Northbrook, and which have been 
selected for public animadversion, because in them side 
armour has been calmly, thoughtfully, and wisely reduced. 
The gasopevesens for this3200-ton ship are estimated tobe 
capable of perforating 183in. of iron armour at 1000 yards, 
tte next proceeded to consider particularly, and very 
briefly, the question of the protection of buoyancy and 





stability. He has taken all the fighting ships of 1000 
tons displacement and upwards in the French and British 
Navies, built and building, and found that in the French 
Navy thereareabout 138, Of these thirty-one are protected 
by water-line armour, noteasily penetrable, throughout the 
whole length of the ship, by the 100-pounder quick-firing 
gun at 2000 yards; in other words, the armour in these 
thirty-oneshipsisinsome placesasthick as9in. Onehundred 
and seven of the ships are easily penetrable by this gun 
everywhere ; and of this number fifty are without any pro- 
tection by armour, either horizontal or vertical. t us 
realise what this means. The French will send into 
action 10,000 men in fifty ships, in which ships there are 
boilers and magazines abcniniblete the lightest quick-firing 
gun, and there is nothing to prevent a projectile from 
traversing the ship and driving out the bottom plating 
under water on the further side of the ship. It will not 
need many minutes to put an end to an action between 
such antagonists; and if those ships are added which 
have no side armour so thick as 9in., then we get more 
than three-fourths of the French Navy with no efficient 
protection of buoyancy or stability by means of side 
armour. He did not say that our own ships are very 
much better. They are better, and his diagram repre- 
sents fairly how much better. We have built, and are 
building, about 120 ships, of 1000 tons displacement and 
upwards, with crews of something under 30,000 men, 
having no armour as thick as 9in., and such side armour 
as there is would be of iron. The forty-three ships 
having some side armour as thick as Qin., for protecting 
buoyancy and stability, will not accommodate more than 
20,000 men. Taken altogether, there is not fighting 
accommodation in the whole of these British fighting ships 
of 1000 tons displacement and upwards, protected and 
unprotected, built and building, for 50,000 men. Fifty 
thousand men only, while in our last naval war we had 
146,000 seamen and marines borne upon ships’ books. 
We may be sure that the very first effort in a serious war 
would be to find ships and guns for another 50,000. 
But what ships, and what guns? Confining our atten- 
tion to the ships, we see at once what they must be. 
They must be ships without any armour ; and yet we are 
to strain every nerve to increase the already monstrous 
armour protection for four ships’ companies of 500 men 
each. In order to give more protection to each of these 
ships’ companies, and to raise the armour per man from 
seven tons to ten tons, as compared with the ships’ 
companies in the Admiral class, where there is seven tons 
of armour protection per man, we are to be willing to 

ive up an additional 17 knots armoured fighting ship. 

‘or 2000 men in four ships, each man covered by ten tons 
of armour, we are to be willing to give up 2000 men in 
four equally good ships of the Admiral class, except that 
each man has only seven tons of armour ; together with 
600 men in four ships of the same speed, each man 
covered by 4? tons of armour. 

Let us suppose we have from a million to a million and 
a-quarter of money to spend in order to put from 500 to 
600 men afloat in fighting condition. We may have either 
one ship or five. 


1 Ship. 5 Ships. 
Displacement intons ... 14,000 ... 16,000 
Speed in knots... five 17 ied 17 
eavy protected guns ... 4 10 less powerful. 
Gun positions protected ; 9 { not so well 
by armour - protected. 
cad a ee 1 5 not so powerful. 
Torpedo discharge ... ... 1 hd 5 
Officers in command ... 1 sd 5 


Let us now apply the principle. There should be the 
greatest possible offensive power; and the defensive 
arrangements should be such as to give security, as far as 
possible, and in equal degrees, against all the various 
modes by which the money expended and the men 
engaged may be destroyed or rendered useless. 

e had dealt with the substitute for side armour for 
the water-line protection which has been adopted in the 
ship of 3200 tons. It would be within their recollection 
that a Committee on Designs sat in 1871, and included 
among its members six eminent naval officers, among them 
the present First Sea Lord of the Admiralty. This Com- 
mittee directed attention to the desirability of getting 
reserve of buoyancy by other means than armour plating. 
They thought that “the ship might consist of a plated 
central citadel, surrounded and supported by an un- 
armoured raft, constructed on a cellular system, or con- 
taining some buoyant substance, such as cork, which, 
without offering any material resistance to the passage of 
projectiles, would not be deprived of its buoyancy by 
penetration.” The late Council of Construction directed 
its attention to this for years, and devised india-rubber 
bags, thin metallic boxes, and various other arrange- 
ments for securing this object. The risk of the collapse of 
a considerable number of these empty vessels by one 
shock seemed to be very serious. While therefore Sir N. 
Barnaby and the Committee proceeded as far as they 
could with a raft body for the ends of the ship, they em- 
ployed solid substances in those ends for excluding water 
there. They used cork enclosed in small water-tight 
chambers, the ship’s stores, and spare fuel. They used 
these defences against the invasion of water as supple- 
mentary to the armoured middle of the water zone; and 
they made that armoured middle only so long as was 
required to enclose the machinery spaces and the com- 
munication between the magazines and the armoured 
batteries, It is that system which has been so severely 
criticised. In his judgment it is the right system; and 
what he had seen to be the cost of an extension of the 
armour appears to him to strengthen the position of the 
designers of the Admiral class. But when they came to 
consider a design for a sea-going fighting vessel of mini- 
mum size and cost, it was obvious that belt armour could 
not be admitted at all. There were several devices which 
had been adopted for small warships. There was the 
Armstrong plan, with wings of cork upon a submerged 
deck. There was the French plan of cellulose dams. 
These dams act by the expansion of the compressed 
cellulose—cocoa-nut fibre-—when exposed to the water, as 





it seeks to pass through a shot hole inthedam. But 
this cellulose washes out easily if the hole is large, and it 
is not to be trusted. He put the problem to the staff 
of the Naval Construction and Armaments Company ; 
but they could make nothing of it. He found 
that the Woodite Company were making a porous 
india-rubber, which would answer admirably for a 
solid packing. There was nothing against it, except that 
it cost £450 per ton. He then submitted some of the 
woodite material to an eminent chemist, and asked him 
whether a material could be manufactured ing the 
qualities of lightness—not exceeding in weight 22} 1b. to 
the cubic foot—and non-absorbency of water, at a price 
for large quantities of £50 per ton. His chemical friend 
could not help in the matter; but he recommended an 
appeal, by way of advertisement, to the chemical profes- 
sion. Captain Wood then undertook to produce such a 
material as they were seeking. He has succeeded so well 
that he produces the material at so low a weight as 10 1b. 
to the cubic foot, and with so low an absorbent power 
that it excludes 96 per cent. of water for twenty-four 
hours from a packed compartment. It is slowly inflam- 
mable, and it is inelastic. It would be better if it were 
uninflammable and somewhat elastic. But he considered 
that the material, in its present early stage of manufac- 
ture, may be used confidently in the way proposed. The 
submerged deck is covered by numerous partitions of 
thin steel, about th of an inch thick, and these parti- 
tions are left uncaulked. The partitions rise to some 
height above water agreed upon, and the compartments 
are filled in solidly. Upon the upper edges of these thin 
steel partitions rests a thin steel plating, not caulked, and 
not fitted in a water-tight manner. Water may pass down 
into interstices left in the packed spaces, without any 
disadvantage that he could see. The amount used in the 
Barrow design is between 4 and 5 per cent. of the dis- 
placement. It is 18in. deep in the shallowest place, and 
6ft. deep at the sides, where the stability wings are 
formed. These wings are enclosed in thin steel cases, and 
extend two-thirds of the length of the ship. The cost of 
the packing is in this case, at the price named, £6000 for 
the ship. 


Sir Nathaniel Barnaby, in this paper can claim one 
great advantage over Sir Edward Reed in the fact that he 
embodies his views in a design which he submits for the 
criticism of his audience, and this the audience whose 
criticism is the most formidable that could be found. 
That is to say, formidable as to scientific knowledge of 
the question. In one way the word formidable must be 
qualified, for a more sympathetic and attentive audience 
we have never seen. Sympathy was apparent in the hearty 
way that any reasonably good point made by any speaker 
was applauded ; attention, in the fact that,it showed itself 
impatient of any interruption, and that it was capable of 
disregarding the promptings of hunger. Lunch was 
literally nowhere on Wednesday, and very little con- 
sidered on Thursday. 

Sir Edward might no doubt argue that it was the 
business of the reader of a paper to put forward a design, 
but not that of an objector; and this would hold were it 
not for the statements made by Sir Edward as to what 
might be done in contrast to the designs exhibited before 
the meeting. Such a definite statement, coming from 
such a man as Sir Edward, ought to be based on calcula- 
tions which would shape some things like a design in 
general features, although it might not be worked out in 
detail. 


The discussion, as Lord Ravensworth remarked, was 
carried further afield than was desirable for full justice to 
be done to the paper. The natural connection of the sub- 
ject with Mr. White’s paper, which dealt with a wider 
range of subjects, made this almost inevitable. Possibly 
it was desirable, but, at all events, it may here be well to 
say a few words on Sir Nathaniel’s paper itself, and 
specially his design and the questions raised on it, before 
noticing any other point. 

The paper particularly dwells on the fact that in former 
times the risks of perforation by shot, and of being sunk, 
run by all ships in action, were approximately equal. 
Now, we have ships classed as line-of-battle armour-clads, 
armoured cruisers, and wholly unprotected vessels. Special 
stress was laid on the absolute need, in time of war, of 
sending perhaps 80,000 men to fight without protection, 
while, at the same time, we carp at every flaw we can find 
in the armour of our heavily clad class. Sir Nathaniel 
could not conceive of any system by which the un- 
armoured ships were to escape a considerable share of 
blows in action. He therefore thought that it was speci- 
ally desirable to find a very light material, which, while 
sufficiently solid to exclude water, to fill up the spaces 
where water might enter through any leak or shot hole. 
This was found in woodite, which excludes 96 per cent. of 
water for twenty-four hours, while it only weighs 10 Ib. 
per cubic foot. This is employed, as he described, in thin 
steel, so as to form a kind of raft deck extending for some 
height above the water-line. It is applicable to all ships. 
It could not be easily destroyed, and secures for the ship 
reasonable security against foundering. This is the speci- 
ally new feature embodied in Sir Nathaniel’s design. The 
whole plan of the ship is, however, remarkable ; its dis- 
placement is 3200 tons. It has a turret of high command, 
with a central position for officers, with the ship’s funnel 
passing up the axis. Its two guns, probably twenty-two 
tons weight each, have an uninterrupted sweep of fire 
round the entire circle. 

In discussion, Sir E. Reed strongly commended the idea 
of the woodite raft as most valuable for some classes of 
ships, and other speakers appeared to agree with him. 
Mr. White stated that the Admiralty had always kept 
this principle in view. Mr. Barnaby asked whether it 
could not be applied to the Admiral class. Sir John Hay 
considered that our ships at present need protection in 
the direction of their ends more than at the water line. 
We hardly think that he referred to woodite; but clearly, 
filling the ends with this material would be one way of 
meeting this demand, seeing that water would enter 
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to no appreciable extent until the woodite was bodily 
removed. Mr. White, on the other hand, pointed out that 
the new design had no auxiliary battery of quick-fire 
guns. This seems, in our judgment, a fatal deficiency. 
Quick fire is one salient feature in the new Admiralty 
designs, in which the guns are increased in number, and 
supplied with so large a stock of ammunition, that it 
makes the weight of ten 6in. quick-fire guns with ammu- 
nition equal to that of twenty with the supply hitherto 
issued. It is possible that Sir Nathaniel may remedy 
this, but hardly, we think, without a fundamental change 
in design. As to the woodite, the introduction of some 
substance of this kind appears to be merely a question of 
time. Woodite itself is, we are told, so much better than 
substances hitherto used, that it may probably long hold 
its own and have a future before it, no doubt subject to 
improvement. 

Leaving the special features of the paper for the more 
general question of size and design of ship, it is quite 
clear that most naval officers are in favour of large ships, 
with the concentration of power necessarily belonging 
to them. They were not to be seduced from the position 
they took by the suggestion that four times as many 
smaller vessels would require four times as many captains. 
Sir John Hay, further, preferred the big ships as furnish- 
ing a base of operations and centre of supply, &c., to small 
ones. He regarded speed as the first quality tosecure ina 
ship after seaworthiness, as it gave the power to choose 
position, and in fact involved the advantages belonging 
to the weather gauge. He regretted that the Admiralty 
new designs had not more speed than the Italia. Mr. 
White said that it is now actually 17} knots. The appa- 
rent absence of armoured protection for the auxiliary 
battery was noticed; but Mr. White explained that a 
means of protection against gun fire had been devised 
which he was not at liberty to describe, but which had 
been so far tested in the Resistance trials as to be pro- 
nounced satisfactory. 

Eventually, we are glad to say, the much-abused 
Admiral class found defenders—nay, sponsors —who 
accepted the full responsibility of forwarding the Admiral 
designs, in Sir Houston Stewart and Sir Nathaniel 
Barnaby. With the exception of inferiority in quick fire, 
their armament is equal to that of the new vessels, which 
are so much larger and more costly, while their speed has 
been shown to be better than was expected—we presume, 
in smooth water—their main inferiority to the new ships 
being in protection and height above the water line. Sir 
Houston Stewart said that the Admiral type was selected 
deliberately out of four alternative designs, including an 
improved Italia, improved Inflexible, and improved 
Dreadnought. As regards our typesof battleships, then, we 
have reason to place great confidence in the new Admiralty 
turret and barbette designs as ships embodying extra- 
ordinary power of offence and defence and 174 knots speed ; 
and in the teeth of a popular cry, we must add that the 
Admiral class possess great powers for ships of their 
displacement. 

Those who are interested in questions connected with 
trials of armour should read carefully the published dis- 
cussions on Sir Nathaniel Barnaby’s paper read before 
the Institution of Civil Engineers when the proceedings 
are brought out. Those who have been present must 
have been struck by the circumstance that men in high 
official and confidential positions mentioned facts which 
many of us have been long trying in vain to learn. For 
example, on Tuesday night last, Sir Frederick Abel and 
Mr. White spoke, besides Admiral Boys, Admiral Howard. 
Sir Nathaniel Barnaby, and others who held official 
positions some years ago. Mr. White dwelt on the care 
that had been taken first to gather the opinions of the 
naval authorities who have had recent practical experience, 
and to make designs to meet their requirements, different 
types of battleships being worked out to this end, and 
the alternative results submitted to their choice as to 
other classes. Mr. White specially distinguished between 
cruisers and battleships, thus altogether differing from 
Sir Nathaniel Barnaby’s recent contention that all are 
liable to be subjected to the same fire, and ought to 
be in one category. It is often well to have both 
sides of the question put forward, and there is no 
doubt some danger of forgetting what heavy fire 
may fall on a cruiser; but still we conceive a dis- 
tinction must be drawn. Take the extreme case of 
ships attacking forts. At Alexandria the armoured line- 
of-battleships drew up and engaged the forts at anchor; 
the small unarmoured vessels were directed to run in and 
attack as they got opportunity. This, we take it, indicates 
the kind of difference that would exist in the functions of 
line-of-battle ships and cruisers, even when engaged on 
the same task. The French cruisers Mr. White considers 
are expressly designed to prey upon trade, and it is abso- 
lutely necessary to have English cruisers of speed and 
power to master such an enemy in war. Such ships, he 
said would be found in the Blenheim and Blake, which 
are of 9000 tons displacement, to make it possible to give 
them a speed of 22 knots. In fact, Mr. White appeared 
to say pretty plainly that the French cruisers were built 
in view of the possible contingency of preying on British 
commerce, and the Blake and Blenheim of preying on the 
French cruisers. Obviously, merchant ships could not 
undertake such a task. Mr. White considered that 
it would be very unwise if England did not 
build representatives of every class of ship which 
is developed abroad. He found fault with Sir 
Nathaniel’s phases of armour of which we gave a cut in our 
last number. Like Sir E. Reed, Mr. White considered 
the Tage, and Dupuy de Léme cruisers, in spite of 
their large displacement, and observed that the Brennus, 
which was commenced since the Tage, is to be regarded 
as the French type of battleship of this date. She hasa 
thick armour belt, and altogether differs from the Tage 
or Dupuy de Léme. Sir Barnaby’s own new design was 
condemned in most respects by Mr. White, who Obiected 
to the use of woodite when in a belt or raft wholly below 
the water-lime, because, as we presume, it furnishes no 
reserve of buoyancy. Naval opinions were divided on this 


1 
occasion. Admiral Howard and Admiral Boys would 

prefer four or five small ships to one very large one. On 
the other hand, Captain FitzGerald greatly preferred the 
larger vessel. Admiral Boys and Mr. White considered 
the large ships absolutely necessary as well as the 
others. Admiral Boys made some capital remarks on 
his experience of the difficulty of hitting a rolling ship, 
between wind and water, which differed altogether from 
the case of a ship heeled over and held over under sail. 
He related the failure of an attempt to sink a slaver, 
which was ordered to be destroyed, by firing at her. 
After a long attempt the ship had to be sunk by blowing 
her side open. 

With regard to armour itself, Mr. White remarked on 
the fact that in recent Admiralty trials English makers 
had produced steel plates which were as good as or better 
than Schneider’s; a series of photographs of those sub- 
mitted by Vickers were exhibited which had given excel- 
lent results. Sir Frederick Abel mentioned the specially 
important fact that shells have now been driven intact 
through armour with a high explosive bursting charge 
and delay action fuse, with such success that it must 
recognised now that the thinner classes of armour up to 
about 6in. admit of this being performed. 


Sir N. Barnaby’s paper was followed by one on “The 
Protection of Merchant Steamers in Time of War,” by 
Captain Penrose FitzGerald. Next came a paper on 
“The Italian Cruiser Piemonte,” by Mr. P. Watts, of 
Elswick, concerning which we shall have more to say, and 
the proceedings concluded with a paper by Mr. Thorney- 
croft describing his now well-known water-tube boilers, 
which appear to be entirely successful. 


At the evening meeting a paper was first read detailing 
experiments “On Bursting a Boiler made to Admiralty 
Scantlings,” by Mr. John Scott. The paper did not 
advance our knowledge much, as excessive leakage pre- 
vented the boiler from being burst with a pressure of 
620 lb. to the square inch. A paper by Mr. MacFarlane 
Gray on “The Ether Pressure Theory of Thermo- 
Dynamics” came next, and was succeeded by a very 
elaborate paper on “Marine Boiler Incrustations and 
their Formation,” by Professor Lewes. This is a chemi- 
cal paper, giving the results of experiments. The main 
couclusions are that in order to separate the whole of the 
calcium and magnesium salts present, it is only necessary 
to raise the sea water to the boiling point with the right 
quantity of soda solutions, and after separation of the 
precipitate formed the sea water will contain nothing but 
sodic chloride and sodic sulphate, both of which are so 
soluble that there is no fear of anything depositing, 
unless the solution were evaporated to a density of 1°2, a 
degree of concentration never approached in a marine 
boiler even when sea water was used without admixture 
of condenser water, except on the rarest possible occa- 
sions. The sea water treated as proposed would have a 
density of 1°026, a littleless than »}, on the salinometer, and 
would be mixed with the condenser water, which would, in 
the proportions usually taken, further reduce this to 
1:002, and inasmuch as several tons of freshly prepared 
water would be daily pumped into the boiler, it would 
take very many months before an objectionable degree of 
concentration was reached, so that an occasional blowing 
off of the boiler when in port is all that would be neces- 
sary entirely to eliminate the question of density. The 
mixture of condenser water and treated sea water would 
be far preferable to use in marine boilers to the mixture 
of condenser water and distilled water, as the action of 
the distilled water on the plates is done away with by 
the presence of the saline matter in solution, whilst the 
cost would be a quarter of that at present incurred for 
distilled water. If the engines of a vessel are in good 
condition, she will approximately require one ton of water 
per 1000-horse power per twenty-four hours, to make up 
the volume of the condenser water to the amount required 
for the boilers; so that even supposing the engines not to 
be in good order, and considerable waste to take place, 
ten tons per diem would be an outside allowance for even 
very large vessels. To obtain this amount of treated sea 
water the author proposed the following arrangement :— 
A cylindrical vessel of four tons capacity has sea water 
run into it, until a mark on a gauge glass shows that 
three tons have been admitted; a hinged steam-tight door 
is now opened, and 40 lb. of soda crystals are acded for 
each ton of sea water. This amount is sufficient to con- 
vert all the calcic sulphate into calcic carbonate, and all 
the magnesic sulphate and chloride into magnesic car- 
bonate; and this latter being thrown down in the 
hydrated form, is very bulky; all the taps being closed, 
steam from the boiler, probably under a pressure from 
100 lb. to 1501b., is blown in until the pressure gauge 
registers 5 lb. to 6 lb.—that is, until the temperature 
becomes about 230 deg. Fah. or 110 deg. C. Under these 
conditions the precipitate becomes very dense, and rapidly 
settles in a small bulk to the lowest part of the boiler as 
a loose powdery precipitate, which, if the vessel once a 
week has half a pint of paraffine oil, free from paraffine 
scale, put into it while it is empty, will show no tendency 
to cling to the sides. Having reached this temperature, 
the steam is cut off, and the vessel and contents are 
allowed to stand for half an hour to allow the precipitate 
to settle. This vessel having to withstand so slight a 
pressure, can be made with every part easily “ get-at- 
able,” and would have the tube from which the water was 
to be blown out at such a depth from the bottom that 2 
tons of the contained water could be blown or drawn o 
from it, whilst a blow-off cock at the lowest point of the 
bottom would allow the remainder to be blown or drawn 
off, and with it most of the deposited matter. The 24 
tons of water for the steam boilers would on leaving the 
depositor vessel pass through a chamber fitted with six 
filter frames made of perforated iron, covered with 
asbestos cloth, which el entirely free the water from 
the last traces of suspended matter, and it would now be 
run straight into the hot-well or feed-water tank, 
and being almost at the boiling temperature, could be 








pumped straight into the steam boiler. The filter frames, 


in order to avoid all risk of choking, would be so arranged 
that they could be readily flushed after each filtration, 


On Friday morning the first paper read was by Mr. 
Beauchamp Tower, on 


An APPARATUS FoR Provipine A STEADY PLatrorm 
ror Guns, &c., aT SEA. 


The apparatus he had constructed and tried in ractice ; 
it gives a perfectly steady platform on board a ship in a 
seaway. Fig. 1 is a section through the apparatus show- 
ing the working parts; Fig. 2 is a plan looking down 
from above on the machine ; Fig. 3 is a side view of the 
machine, showing generally how it is mounted on the 
vessel. The central part, on which the gun is mounted, 
and to which the seat on which the man sits is attached, 
is the “platform.” This is, in fact, the part to be kept 
steady. This platform is suspended in gimbals on the 
top of a hopper-shaped pedestal, which stands on a round 
hollow pillar rising up from the vessel’s deck. The part 
which in ordinary gimbals is usually a ring, has, in the 

resent case, two opposite quarters of it cut away so as to 
orm two gaps for the gun, so that the gun may lie exactly 
in the plane of the gimbals, The remaining quarters of 
the gimbal ring are connected together rigidly by a half 
hoop, passin low and clear of the fittings of the 
platform. hese two remaining portions of the 
gimbal ring are in the form of straight arms, called 
gimbal arms. These are well shown in Fig. 2. One end 
of each arm moves in a bearing attached to the top of 
the hopper-shaped pedestal, this bearing having all the 
motions of the ship; the other end forms a bearing in 
which the platform rests. These arms are made hollow, 
and the bearings contain water-tight oscillating joints, so 
that a supply of high-pressure water can be sent from a 
pumping engine through the hollow gimbal arms to the 
platform, for the purpose of actuating the mechanism. 
Projecting down from the platform, and attached to it, are 
four cylinders, one at each corner; out of the top of each 
of these cylinders projects a ram or plunger, which works 
freely, yet water-tight, in a collar at the top of the cylin- 
der; each ram is attached by a connecting-rod to the 
pedestal, and therefore to the ship. Supposing water 
under pressure to enter any one of the cylinders, it would 
press the ram out of the cylinder, and so cause the plat- 
form to be inclined in the gimbals. There being four 
cylinders equally spaced round the centre, the platform 
can, if desired, be inclined in any direction by forcing 
water into one or more of the cylinders. Connected to the 
bottoms of the cylinder is a cross-shaped frame. In the 
centre of this frame is a cup bearing, which forms the 
bearing of a heavy cast iron disc wheel, revolving in a 
horizontal plane on a gy journal resting in the cup, 
so that the wheel, while free to revolve, is also free to 
wobble through a small angle in any direction from the 
central vertical axis of the platform. The centre of 
gravity of the wheel is placed a small distance below the 
centre of the spherical bearing. The bearing has a hole 
through its axis to form a passage for conveying high-pres- 
sure water into a cavity in the centre of the wheel. The 
presence of high-pressure water in this passage diminishes 
the friction of the bearing, by causing the greater part of 
the weight of the wheel to be carried on the water pres- 
sure; the wheel being made just heavy enough to hold 
itself down against the water pressure in the bearing. 
Water is in this manner supplied at a pressure of about 
100 1b. per square inch to the central cavity in the wheel, 
from whence it passes by two radial passages to two small 
tangential jets, the reaction of the water issuing from 
which causes the wheel to revolve with a velocity of 400 
or 500 revolutions per minute. There is also an axial pipe 
leading up from the central cavity, and terminating in a 
jet nozzle gin. in diameter and truly co-axial with the 
wheel. When the wheel is supplied with high-pressure 
water it begins to revolve, owing to the reaction of the 
tangential jets; if at starting it is not in a horizontal 
plane it begins to perform a slow conical movement, 
owing to the fact of its being suspended above its centre 
of gravity, the force of gravity therefore putting on it a 
couple tending to set it upright, and the wheel continu- 
ally refusing to obey this couple, but inclining in a 
plane at right angles to it, after the manner of a 

yroscope, and thus causing the slow conical oscil- 
ation. This conical oscillation would continue un- 
abated were it not for the friction of the spherical 
bearing which extinguishes this motion ; and the wheel in 
a short time after it has started settles down to revolve in 
a truly horizontal plane with its axis truly vertical, and 
consequently throws a truly vertical jet out of the axial 
jet nozzle. Immediately over this vertical gin. jet, at a 
short distance from the nozzle, four pipes or passages ter- 
minate, with open ends pointing downwards. These open 
ends or ports are brought as closely together as possible ; 
in fact, they are shaped so as to appear as a circle with 
two narrow bars crossing its centre, so as to divide it into 
four quadrants, each of which is one of the ports—see 
Fig. 5. Each of these pipes communicates with one of the 
before-mentioned cylinders. The effect of the axial jet is 
to cause the cylinders to act so as to cant the plat- 
form until the centre of the axial jet is nearly opposite the 
centre of the circle of ports, that is to say, until the jet is 
equally distributed over the four ports, for, if it is not in 
this position, the fact that one port gets more of the jet 
than another causes the pressure in the cylinder with 
which that port communicates to be greater than the pres- 
sure in the other cylinders, and thus the platform is 
canted until the jet and the group of ports are concentric. 
Thus, by means of the cylinders the platform is resolutely 
and powerfully held co-axial with the revolving wheel, 
and, the plane of the wheel being horizontal, the platform 
is also horizontal. The platform assumes a horizontal 
attitude in obedience to the direction of the wheel, but 
at the same time there is no reaction whatever on the wheel 
tending to disturb it in its horizontal rotation. The 
wheel acts powerfully on the platform, and yet suffers no 
reaction on itself. hatever force is brought to disturb 
the horizontality of the platform, none of that force can 
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TOWERS STEADY PLATFORM APPARATUS. 


Fig 1. 
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disturb the horizontality of the wheel, as the wheel only 
acts on the platform through the jet, and what the jet 
strikes against after it has left the axial nozzle cannot in 
any way affect the wheel. It will be observed that the 
platform must yield slightly to any force tending to dis- 







turb its centrality over the wheel, in order that the, 


pressures in the cylinders may be so modified as to balance 
the disturbing force. The stiffness of the platform, or its 
power of resisting disturbing forces, can be regulated by 
varying the proportion between the areas of the cylinders 


and the length of the axial jet. There is, however, a limit | 


to the amount of stiffness which can be given, owing toa 


Fig 2. 
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VIEW OF PORTS 


The water used in working the apparatus is about 
fifty gallons per minute. This water, after issuing from 
the jets under a pressure of 100 lb. per square inch, falls 
into the hopper-sha pedestal, and down the hollow 
column into a tank, from which the steam pump takes its 
suction. 


Professor Lewes then read a paper on “The Corrosion 
and Fouling of Steel and Iron Ships. This paper is too 
long for publication here, and cannot be abstracted with 


| advantage. ‘Two papers by Mr. Froude were exceedingly 


tendency to oscillate showing itself if the platform is too | 


stiff, but he had been able to make that of the present 
machine so stable that 300 1b. on a lever lft. long causes 
an inclination of only one degree. A man weighing 150]b. 
can move the centre of gravity of his body 6in. on the 
sat, and only produce an alteration of level of one-fourth 
of a degree. The amount of error caused by the friction 
of the bearings and other mechanism is only about three- 
quarters of a minute of arc. The man on the seat has 
under his control a valve governing a hydraulic trainin 
cylinder, by which he can turn the whole machine roun 
in azimuth, so as to point in any direction. 

The author then explained the theory of the modification 
of the pressure in the cylinders by the ports being more or 
less covered by the jet. It is easy for anyone familiar 
with an ordinary Giftard’s injector to realise that a high 
velocity jet can penetrate a hole in a chamber against 
a considerable pressure. Thelate Mr. William Froude, in 
his address to the Mechanical Section of the British 
Association in 1875, showed that a jet of water issuing 
from a vessel under pressure, if received through a hole 
of its own diameter in another vessel, would very nearly 
reproduce in the receiving vessel its originating pressure— 
see Fig. 4. If there is no outlet from the receiving vessel 
the water of the jet is spilled at the receiving orifice, as the 
receiving vessel is full and will hold no more. If there 
is an outlet of the same size as the jet, the whole of the 
water will issue through it with the same velocity as the 
jet, and the pressure will be unaltered; but if this outlet 
is made larger than the jet, the pressure will be diminished 
until it is no more than sufficient to give the water the 
diminished velocity proper to the enlarged orifice. Thus 
we can vary the pressure in the receiving vessel at will, 
from nothing up to nearly the original pressure of the jet, 
by varying the relative proportions of the escaping hole 


‘and jet. Now, he considered that if a hole is only coy 
re- 


covered by a jet, that part which is covered must 
sn as a receiving hole, and the uncovered part must 

regarded as an escaping hole. The relative areas of 
these and the resulting pressures are, of course, rapidly 
varied by any motion of the jet. 





recondite and mathematical. We also venture to hint 
that they were slightly obscure. The evening meeting 
produced the papers on Metacentre Curves, Compass 
Adjustment, and Boat-lowering Apparatus. This con- | 
cluded the proceedings. 








THE PATENT COMBINATION CONVEYOR. 





Ir does not appear that much effective attention has been 
given by millwrights to the construction and improvement of 
such simple transmitters as conveyors. There are only three 
kinds of screw conveyors—(1) The Archimedian screw ; (2) the 
paddle-blade worm ; and (3) thespiral conveyor. It is astonish- 
ing that the Archimedian screw should have held the field for 
centuries, and still holds its own, as the paddle-worm and spiral 
conveyor are only modifications of the original form with which 


Fig. & 
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Archimedes is credited as inventor. In a flour mill the paddle- 
blade worm is usually preferred, as it is often desirable to 
change the course of the material. Those who are familiar with 
the cut-offs ina modern roller plant can understand how advan- 
tageous it is to a miller to be able to turn the products in any 
direction. The spiral conveyor, which is credited to Mr. J. H. 
Gatward, of Hitchin, though at one time assumed to be 
an American discovery, does not possess the advantage of 
being reversible, like the paddle-blade worm. Mr. J. J. 


to answer better than any other preceding it. He made 
numerous experiments, and at length decided to combine the 
best features of other designs. The patent “Combination” con- 
veyor which we illustrate by Fig. 1 is the result, and it will be 
seen that the flat propelling face of the Archimedian screw is 
used, but it is made on the principle of the Gatward spiral, with 
which are combined the ordinary paddle blades. In making a 











combination conveyor, say an 8in. size, the spiral is coiled from a 
mild steel bar l}in. by ;;in. The coil is slipped over the centre 
spindle, 24in. diameter; holes are bored in the centre spindle 
from Qin. to 12in. apart, through which the stem of the paddle 
blade is passed, and secured in the usual way byanut. The 
outer end of the paddle blade is attached to either the rear or 
propelling side of the spiral by two bolts. The pitch of the 
spiral is 6in. for the 8in. diameter, and more or less for the 
smaller or larger sizes. It is claimed that the combination 
design greatly facilitates the work done, increases the strength, 
reduces the friction, renders the spiral reversible, and simplifies 
the manufacture so much that a conveyor capable of carrying 
250 bushels of grain, or six tons of cement per hour, can be 
made for 2s. 6d. per foot. The manufacturers, Messrs. Little and 


Fig 2 








Stevenson, 11, Queen Victoria-street, have recently made large 
conveyors 15in. diameter for a new cement works, and it is most 
favourably reported upon in mills where it is used for conveying 
grain. The same manufacturers are also making the detachable 
conveyor for various purposes as illustrated by Fig. 2, which 
requires no explanation. 








SoutH KENsINcTON MusEuM.—Visitors during the week ending 
April 13th, 1889:— On Monday, Tuesday, and Saturday, free, 
from 10 am. to 10 p.m.: Museum, 7466; mercantile marine, 
Indian section, and other collections, 4407. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m.: 
Museum, 936; mercantile marine, Indian section, and other col- 
lections, free, 2618. Total, 15,427. Average of corresponding week 
in former years, 15,848. Total from the opening of the Museum, 


Stevenson makes a spiral with a thin, and less abrading 27,281,709. 


periphery, a spiral made of tee steel bar being found | 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND 
SurvEyYors.—The following gentlemen having satisfied the Exami- 
ners at the examination, held in London on the 29th and 30th ult., 
have been granted certificates of competency by the Council of the 
Association, viz.: J. H. Blizard, Southampton; J. W. Bradley, 
Burnley; G. F,. Carter, Leeds; W. B. Dixon, botiaeas Oe i 
H. Nettleton, Leeds; W. Stringfellow, Southampton; W. J. 
Taylor, Southampton; G. B. Tomes, Eastbourne. The next 
examination will be held in London, in October, 
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THE ESCAPE OF THE CALLIOPE. 


THE sensational escape of H.M.S. Calliope from Apia Harbour, 
Samoa, deserves to be placed on record in our pages, as it was, 
in one sense, wholly due to the excellence and sufficiency of her 
machinery. In it her captain placed implicit confidence, and his 
confidence was not misplaced, the Calliope being literally forced 
by her engines in the teeth of a tornado. For some time she 
did not make half a knot an hour, but she held her own, and 
ultimately steam and iron beat wind and water, much to the 
credit of English engineers, who, it is fair to say, have taught the 
technically-educated German one more lesson. The Calliope 
was built at Portsmouth dockyard in 1883; she is of a class 
slightly larger than the original C class, as an improvement on 
that class ; her length is 235ft.; beam, 44ft. 6in.; with a dis- 
placement of 2770 tons, and a larger proportion of engine power 
to displacement than vessels of that class, her machinery being 
of 3000-LH.P. in place of 2300-LH.P., with natural draught, 
to which was added an arrangement for moderate forced 
draught after the completion of the trials of the engines. The 
engines were made by Messrs. J. and G. Rennie, of Blackfriars, 
London ; are of the horizontal double piston-rod tandem 
description, with four cylinders, the high-pressure cylinders 
being of 42in. diameter; the low-pressure, of 72in. diameter, 
with a stroke of 3ft., making about ninety revolutions per 
minute, at full power with natural draught. The boilers, six in 
number, are of the ordinary horizontal type, the tubes being in 
@ line with the furnaces, placed in two groups of three boilers, 
each boiler being 18ft. 3in. long by 9ft. 2in. diameter, with a 
total heating surface of 9254 square feet, and grate surface of 
801 square feet ; working steam pressure, 90lb.. The surface 
condensers are entirely of gun-metal, with a condensing surface 
of 6000 square feet. 

The engines were made originally very strong throughout, 
with the view of the addition of increased power by forced 








draught, and the screw was made on the feathering principle. 
The engines of the Calypso, a sister vessel, were also made by 
Messrs. J. and G. Rennie. 








We give above two sections of one of the boilers, which are 
of a type much used in the Navy when it is n to keep 
down weight. These boilers have proved efficient and steam 
well when properly handled. 
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SOCIETY OF ENGINEERS. 


At a meeting of the Society of Engineers, held at the Town Hall 
Westminster, on Monday evening, April lst, Mr. Jonathan R. 
Baillie, president in the chair, a paper was read on ‘* Fireproof 
Floors,” by Mr. G, M. Lawford, Assoc. M. Inst. C.E. After allud- 
ing to the concrete floors and roofs of the Romans, the history of 
fireproof flooring was briefly traced, showing how the brick arch 
gradually gave way to the different applications of concrete and 
wrought iron now in general use. The objects of fireproof flooring 
were stated to be as follows :—(a) To divide the building into a 
complete series of fire-resisting compartments ; (b) to gain strength, 
and in so doing to avoid lateral thrust on the walls and to distri- 
bute the weight equally over them; (c) to render the floors sound- 
proof as well as fireproof ; and (d) to secure the building from both 
dry rotand damp. Detailed descriptions were then given of the 
following types of construction as instances of modern practice, 
(1) The concrete arch floor, illustrated by Dennett’s and Wilkin- 
son's systems, (2) The flat or suspended concrete floor, illustrated 
by Dawnay’s, Lindsay’s and Gardner's systems, (3) The arch- 
block, or American floor, illustrated by the Doulton-Peto system. 
(4) The flat brick, or French floor, illustrated by Homan and 
Rodgers’ system. (5) The solid wooden floor, illustrated by Evans 
and Swain's system. 

Several other systems were described briefly, as having been 
introduced from time to time with varying success, including those 
now in vogue in French and American practice. 

After contrasting the individual floors, and the different types of 
construction, the two leading features for consideration were stated 
to be:—(1) Which system gave most protection to the ironwork 
supporting the floor? (2) Which of the different materials 
employed gave most resistance to fire? 

On the first question, the solid wooden floor—Evans and Swain’s 
—requiring no ironwork for spans up to 30ft., was considered to be 
the best, but next to it, and certainly in advance of the others on 
this point, was placed the Doulton-Peto floor; the hard burnt clay 
blocks with their overlapping bases forming a most efficient pro- 
tection to the joist. There was little to choose between the arched 
and flat concrete floors, as in the former there were comparatively 
few joists, dependent on a plaster covering, while in the latter 
there were from four to six times the number of joists, but com- 

letely encased in concrete, except in the case of Homan and 
odgers’ floor, in which both tee irons and joists depended ona 
plaster covering. 

On the second question a comparison was made between con- 
crete in the different forms employed, brickwork, terra-cotta, and 
solid wood, and it was stated that for fire-resisting concrete 
broken brick was preferable t» coke breeze, as the action 
of intense heat tended to make burnt clay harder still, whilo 
coke breeze would calcine and burn away. The flat brick and 
terra-cotta floors were both open to the objection that the floors 
were constructed in layers of materials differently affected by heat, 
but the terra-cotta floor, giving better protection to the ironwork, 
was entitled tothe preference ; while the solid wooden floor, though 
inflammable by nature, would probably give as much resistance as 
either brick, concrete, or terra-cotta floors. A floor of the flat brick 
type, designed and patented recently by William Lindsay, jun., 
deserved recognition as apparently fulfilling the two requirements 
laid down by the author; mht as it had not yet been used, criticism 
would be premature. It was, however, observed that the cost 
and weight were less than those of any of the similar floors in the 
appended table. 

The conclusion arrived at finally was, that although tho floors 
described were capable of giving great resistance to fire, retarding 
its action by confinement, and in this way giving greater chances 
of extinction, a brick arch was the only absolutely “ fireproof” 
floor, and that it would be more correct to describe the others as 
‘* fire-resisting.” The paper was illustrated by diagrams, showing 
the different systems described, and bya table giving approxi- 
mately the relative cost, weight, and safe load of a floor, 12ft. 
bearing, in the eight systems described in detail. 

Table giving approximately the relative Cost, Weight, and Safe 























of a Floor, 12ft. bearing, in the different Systems described 
in detail, 
Cost per | Weightper| + | 
square yard. square foot. ae | | 
Arch le.le a 2 ° Sf | Length | 
construction. | a3 33 a2 33 23 (of arch. Span. 
38\22\/33 23/a% 
Kee | Se | Bee | Be 5 
;}mMo; SS | mo AS 2 
| | 
|s. d.|s. d.| Ibs, | Ibs. | cwt. feet | feet. 
Dennett.. 69°98 50 54 2 12 10 
Doulton.. 66 9 o| ‘sm ] 2} a | 6 
Wilkinson 60/7 6| 0 | 5s | 2| 12 10 
Flat construction. Bearing 
SS | | | 
Dawnay.. .. «| — 70) — 40 | 2 12 ‘| Immaterial. 
eR Sen Oe Pak Dena er Jar Ae a ome ie 
Homan & Rodgers — 7 0| — 3 | 2 ig | " 
| | 
Lindmy. .. ..| —{|70/ —| | 2] 2 | 
| No joists! required. | | 
Ws. éd. | 2 | 7) Ww | yy 


Evans & Swain ..| 


Tue Unitep States Navy.—Three bids were received and 
opened by the Secretary of the Navy, on April 3rd, for the con- 
struction of the 5000-ton armoured coast defence vessel of the 
Monitor type—Messrs. W. Cramp and Sons, of Pa., 1,614,000 dols. ; 
the Quintard Ironworks, of New York, 1,690,000 dols.; and the 
San Francisco Ironworks, 1,628,950 dols, The Messrs. Cramp and 
Sons, the lowest bidders, having declined to guarantee the horse- 
power required by the specifications, the probabilities are that the 
contract will be awarded to the San Francisco Ironworks, though 
the proposition of the former firm to modify the plans for the 
tubular boilers called for will be considered before any action is 
taken. The Department is much gratified at the figures submitted 
by the bidders. They are all below the amount available for the 
construction of the vessels, and the closeness of the bids shows that 
the prices are fair and reasonable, 


THe BrrMincHaM ELEcTRICAL EXxHIBITION.—The Electrical and 
Industrial Exhibition to be held in Bingley Hall in the months of 


August, September and October next, has every ap co of 
being a on bigger one than was at first contemp by the pro- 
moters, Within the short time, eleven days, that ela’ since the 


issue of the prospectus, upwards of a hundred applications for space 
were received, and itisexpected that the difficulty will benot toobtain 
exhibitors, but to accommodate all who are anxious to exhibit. 
To the general character of the Exhibition reference has already 
been made. With the exception of course of that at Windsor, it 
promises to be the most important of the shows fixed for the present 
year, and it will become even more so should the application which 
is to be made for an international certificate prove successful, in 
which case the awards, if there be any, will have an added value. 
The list of patrons is headed by the oye of Salisbury, the 
Duke of Marlborough, and the Marquis of Hertford, and includes 
many names eminent in science and industry. A novelty of the 
exhibition will be the working of the whole of the moving machinery 
in the building by electricity. Besides the numerous attractions 
which electrical apparatus and appliances will afford, numerous 
local industries wil be represented, and the indoor and outdoor 
accompaniments of modern exhibitions will he repeated. Mr. 1. 
C. Sharp, County-chambers Birmingham, is the manager. 
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RAILWAY MATTERS. 


may draw special attention to the last paragraph 
in _ i pees from Germany.” From this it appears that Prussia 
has added to the already numerous proofs of the disastrous failure 
which attends the attempts of State departments to work railways, 


A Caucasus newspaper states that “the works on the 
Suram tunnel continue to or with rapidity. By the end of 
March 3500ft. of the inner brickwork had been completed from the 
side of the Tsipa station, and more than 1750ft. from that of the 
small town of Biglety. The heavy fall of snow had retarded the 
work, but fine weather having now set in, the completion of the 
work has been taken up with renewed energy.” 


Ty report of the American steel trade for 1888 shows 
a great shrinkage in the consumption of Bessemer rails due to the 
decline in the laying of new railways. The figures are 7100 miles 
of railway, and 1,552,631 tons of Bessemer rails in 1888, as against 
13,080 miles, and 2,354,132 tons of rails in 1887, The imports of 
steel rails and pig iron were also much less, The domestic — 
tion of pig iron in 1888 was 7,268,507 tons, as against 7,187,206 
tons in 1887. 


Tue Canadian Government has pronted a subsidy of 
£35,000 per annum, for twenty years, to the Chignecto Ship Rail- 
way Company, which we described in our annual article last 
January. This ship railway will connect the Bay of Fundy with 
the Guif of St. Lawrence, a distance of seventeen miles. Accord- 
ing to the Government requirements, the weight of the vessel and 
cargo transported is not to exceed 2000 tons dead-weight, or vessels 
of 1000 tons gross register laden. 


Tux Times Paris correspondent says: “The new station 
of the Western Railway at St. Lazare is yd approaching com- 
jletion, and is now one of the first of the French railway stations, 
The great hall, which was the most striking feature of the old 
building, bas been enlarged, and the dingy passages by which it 
was reached have been removed to make way for a series of im- 

sing offices, corridors, and staircases, In front of this station a 
arge hotel bas been erected, which will, no doubt, be found con- 
yenient by passengers arriving from England.” 


Tue death is announced of Mr. James Annand, engi- 
neer, who constructed the first railway in Japan, at the early age 
cf forty-three years, Born at Old Meldrum, in Scotland, he was edu- 
cated as an engineer, and went out to Japan in 1871. He laid the 
rai'way—twelve miles in length—running from Yokohama, the 
principal seaport, to Yeddo, the capital. The line was formally 
opened by the Mikado on October 14th, 1872, amid t national 
rejoicings. On that occasion Mr, Annand received a handsome 
gift, together with an autograph letter, from his Majesty. After 
remaining some years longer in the service of the Japanese Govern- 
ment, Mr. Annand retired and established the firm of Messrs, 
Annand and Co., iron merchants, of which he was the principal 
partner. 


In reporting on the accident which occurred on the 
28th January at Stoke Newington station, on the Great Eastern 
Railway, when all the wheels of the engine and of the first i 
and the leading wheels of the second carriage of a train left the 
rails, causing injury to a ers, Major-General 





NOTES AND MEMORANDA. 


Herr WEsEnDonNcK has made thecuriousobservation that 
if in a long vacuum tube the dist bet the electrod 
increased, the resistance is not affected. This does not, Nature 
points out, agree with Varley’s conclusions—Proc. R.8,, vol. xix., 
P. 236, 1871—who showed that after the polarisation of the elec- 

rodes is overcome gases obey Ohm’s law. 


Tue deaths registered during the week ending April 6th 





MISCELLANEA. 


Tue first sitting of the Mixed Iron Gates Commission 
on the Navigation of the Danube took place on Tuesday. 


Ir is proposed to erect at Leadhills a memorial to 
William Symington, the inventor of the present system of steam 
navigation. 


Tue new Inman and International steamer City of 





in twenty-eight great towns of England and Wales corr 

to an annual rate of 20°3 per 1900 of their te population, 
which is estimated at 9,555,406 persons in the middle of this year. 
The six healthiest places were Brighton, Portsmouth, Leicester, 
Halifax, Birkenhead, and Nottingham. 


In London 2676 births and 1572 deaths were registered 
during the week ending April 6th. Allowance made for increase 
of population, the births were 222 and the deaths 251 below the 
average numbers in the poey oy weeks of the last ten years. 
The annual death-rate per 1 from all causes, which had been 
197 wi he 17°7 in the three preceding weeks, rose again last 
wee’ 8. 


Recentiy there have been some valuable “finds” of 
antiquities belonging to the iron age in Norway. At Nutter, on 
the Christiania Fjord, there were found ina mound some bones, an 
iron pot with handles, a sword 2ft. 6in. long, the handle having 
knobs of a yellow metal, an anvil, and a pair of smith’s tongs. The 
mound, Nature says, was no doubt at one time situated close to the 
sea ; it is now some 300 yards inland. At Laurvig a large number 
of similar articles were discovered in two mounds, 


TELEGRAPH poles are preserved in Norway by making 
an auger hole about 2ft. from the grourd, in which 4 oz, or 5 oz. of 
sulphate of copper in coarse crystals are placed, and plugged in. 
The chemical is gradually absorbed by the wood, until its whole 
outer surface turns a greenish hue, The sulphate requires an 
occasional renewal, and is said to be a perfect preservative. This 
note has gone round the world, and will perhaps now turn up use- 
fully before some who are about to put posts into ground. e do 
not know how the renewal is effected. 


Accorpine to G. Bellucci (Bred. Centr., 1888, 795), at 
Perugia, 120 kilom. from the sea, and at a level of 412 metres 
above it, there was found in the rain-water during the months 
of March to December, 1886, an amount of sodium chloride equal 
to 3°734 kilos. per hectare per month, and during the whole of the 
1887 there was carried down a total of 42°531 kilos., or 3°544 

ilos, per month per hectare. Taking the rainfall for the two periods 
into account there was found 5 mgrms. per litre. As in England so 
in Italy, the rain of the winter months contains more salt than 
that of the summer. 


Herr J. W. Brunt (Jour. Chem. Soc.) describes appara- 
tus for fractional distillation ina vacuum. The apparatus consists 
of a cylindrical] vessel, closed at the bottom and provided at the top 
with a ground flange, on to which fits a lid provided with a corre- 
sponding flange and two small tubes, one of which is placed in the 
centre of the lid. Through the centre tubulure, closed by an 
india-rubber cork, passes a rod, by means of which a circular rack 
containing test-tubes can be rotated in order to bring the tubes in 





ber o' 

Hutchinson says:—*‘ There is little doubt but that this 
must have occurred from one of two causes—either the right lead- 
ing wheel of the engine must have mounted the right rail, or the 
rail must have been broken. The driver, who had felt the engine 
make a kind of pep close to the first broken rail, thinks it kept on 
the rails till it nearly reached the north end of the tunnel, where 
he applied the Westinghouse brake witb full force—having sbut off 
steam when he felt the first gran gS which the engine ran 
about 100 yards. The fact of no approach to telescopic action 
having taken place befween the carriages when the head of the 
train was suddenly checked, may well be attributed to the action 
of the continuous brake. The promptitude of the driver and front 
guard, in going forward to protect the up line, on which a train 
was signalled, is much to be commended,” 


STATE be aren on the matter of car heating goes on 
in the United States, the Railroad Gazette says, It is a popular 
line for the legislator to pursue, and he sees no harm in it even if 
it does no good. Among the laws passed by the Maine Legislature, 
just adjourned, was one prohibiting the use of stoves for heati 
passenger cars, under penalty of 500dols. for each offence ; an 
the use of naphtha or any fluid that ignites at a lower temperature 
than 300 deg. Fah, was forbidden under like penalty. Meanwhile, 
the officers of the railroads, impelled probably more by the con- 
viction that continuous heating is sure to be fashionable, and very 
likely to be economical, than ¥ legislation, are experimenting, 
investigating, and watching. e published last week a list of 
sixty questions sent out by the Superintendents’ Association, and 
in this issue will be found the circular of the Master Car Builders’ 
Committee designed to collect information from actual experience. 
The answers to both of the circulars, when collected and compared, 
will have a very great negative value, as they will dispose finally of 
the claims to consideration of a poe many devices and details. 

eir positive value will be considerable too, but not so great, for 
some of the most promising systems have had the shortest and 
most limited trials. Even laws cannot create a new art, perfect 
from the beginning; and the steam heating men find that they 
are subject to the same limitations as other inventors. 


A Boarp or TRADE mere by Major Marindin, is 
published on an accident which occurred on the 28th February, 
near Harecastle station, on the North Staffordshire Railway. In 
this case, as the mid-day up express from Manchester was ap- 

roaching the loop line junction signal-box, Harecastle, at about 

2.57 p.m., the engine left the rails at the V point of the crossing 
of a sidings junction, and with the tender, ran for about 183 yards 
before being brought to a stand, when it was found that the lead- 
ing wheels only of the engine had kept on the rails. The whole 
of the carriages took the direction of the loop line, and when they 
came to a stand, having run for about 172 yards, the whole of them 
were off the rails, The permanent way was considerably sameee 
about 196 yards being broken up i but the damages to the rolling 
stock were not serious. From the marks found upon the perma- 
nent way, it is apparent that the coupling rod crank pin on the left- 
hand side driving wheel of the engine broke about 80 yards north 
of Harecastle north signal-box, so that the leading end of the left- 
hand coupling rod fell to the ground ; that the eye of this rod with 
the broken part of the pin fixed in it was broken off a little further 
south, and was thrown against the brickwork of Harecastle north 

i cabin ; and that the train ran safely for a distance of about 
516 yards from the point where the crank pin broke, passing on its 
way one siding connection, until it reached the crossing of a road 
leading from a siding on the up side of the line, when the loose end 
of the coupling rod struck the wing rail and jammed between it 
and the V point, forcing the driving wheels off the rails. The 
crank pin which failed was made of the best Lowmoor iron, and 
was fixed in the wheel in the usual manner, and the head of the pin 
rivetted at the inner end. It measures 3gin, in diameter, and it 
was broken somewhat diagonally across, from Ijin. to 2yyin. inside 
the boss of the crank. The fracture shows a very bad old flaw 
extending so far into the metal that it left sound only a strip of 
din. in width along the diameter of the pin. The forging of the 
pin was probably a bad one, and the flaw of long standing, but that 
the metal was of excellent quality is proved by the fact that with 
only 3°172 square inches of metal holding, out of a total area of 
1032in, , the a should have lasted for as long as it did without 
b ured as it is, the crank pin becomes parse per a 


part of the tong | and it would be quite impossible to detect a flaw 
— the boss by any known method of examination, however 








d turn i diately under the condenser-tube which through 
the second tubulure, also closed by an india-rubber cork. The 
cylindrical vessel is provided with a tubul for tion to a 
pump. 


At a recent meeting of the Royal Society of Edinburgh, 
Professor Tait read a paper on the virial equation, as applied to the 
kinetic theory of gases, especially as regards the form of isothermals 
in the neighbourhood of the critical point. The curves obtained 
from the new formula, with suitable values of the constants, repre- 
sent with accuracy the isothermals of carbonic acid gas as obtained 
experimentally by Andrews. But the chief point of interest in the 

per is connected with the question, what portion of the whole 

inetic energy of a substance is, in each of its molecular states— 
t.¢., a8 gas, vapour, liquid, and solid—to be regarded as propor- 
tional to the absolute temperature? Professor Tait gave reasons 
for believing that it is incorrect to assume, with Van der Waals and 
Clausius, that the whole kinetic energy determines the absolute 
temperature. The part which is directly due to inter-molecular 
forces is at least mainly incommunicable to other bodies, and can 
thus have little to do with the temperature. 


Tue San Francisco Zndustry contains the following on 
preserving exposed ironwork :—‘‘ John Heald, the proprietor of 
the machine works at Crocket, Contra Costa country, has for many 

ears past been experimenting with a view to preserving exposed 
ironwork, and has demonstrated sume things . ~~ this im- 
portant matter that may be of great value, r. Heald, some 
years ago, had occasion to move a gas holder at Vallejo, and hap- 
pened to notice on the old plates, which were badly corroded, that 
the ‘sbipping marks’ on the sheets were perfectly preserved. This 
to the examination of other cases of the kind where marking 
had been done on ironwork, and also to experimenting with tur- 
wf and white lead as a first coating to prevent rust. It is 
‘ound that when surfaces are coated with finely ground lead thinned 
with spirits of turpentine, no corrosive action or scaling takes 
place, even when heavy coats of paint are afterward put on the 
outside, Mr. Heald says that common paint mixed with oil is 
too thick to penetyate beneath the scale where it exists, thus 
leaving places for corrosion to begin beneath the paint. With tur- 
pentine and white lead mixed thin, the very pores of the iron are 
closed. The interstices, to so call them, are too minute to receive 
the body which oil gives, but are closed by the thinner compound. 
This is the theory, but that it is a matter of no consequence so lon 
as the fact is known, The wash can be quickly put on, and wil 
dry in a short time.” 


Arta recent meeting of the Chemical Society a paper 
was read on “The Rate of Dissolution of Metals in Acids” by 
V. H. Veley. When the rate of evolution of a gas is taken as the 
measure of the amount of interaction between metals and acids, 
the result is due to a variety of causes, each one of which is 
variable at any moment of time, and its peculiar effect not 
susceptible of mathematical analysis. Among the varying con- 
ditions are the surface of the metal exposed, the local rise of 
temperature, the rate of diffusion of the metallic salt formed in 
the acid liquid, and the rate of its removal by the gas-bubbles. In 
the present research metallic spheres by various mechanical 
devices were rolled about continuously and regularly within the 
acid liquid, and the products of the changes continuously removed 
from the immediate neighbourhood of the metal. The dissolution 
of copper in a solution of potassium bichromate acidified with 
sulphuric acid was investigated as affording a case in which no gas 
is evolved as such. The dependence of this action on the con- 
ditions of (1) temperature, (2) ei og of sulphuric acid, and 
(83) proportion of potassium bichromate is illustrated by various 
series of experiments. (1) As regards 7 Phage pi it is shown 
thatif this be varied between 21 deg. and 41 deg. in an arithmetical 
proportion, the amount of chemical action varies in a geometrical 
proportion ; in this respect the change is perfectly analogous to 
several others quite different from it and from one another. 
Attention is drawn to this relation as common to a number of 
chemical chan and to the causes on which it is probably 
dependent. ( varying the ts of sulphuric acid in an 
arithmetical proportion within the limits of 41°3 and 23°5 grams 
per litre, the amount of change also varies in an arithmetical 
proportion. (3) The amount of change is at first considerably 
increased by increase of proportion of potassium bichromate, but 
the effect gradually diminish es almost to nil, at which point the 





bichromate can be considered as so much inert material; the 
amounts used varied from 22:1 to 66°3 grams per litre, 


Paris p to be a great success, It is stated that she made 
the run from Liv: | to Queenstown in 11 hours 50 minutes, or 
at the rate of 203 knots the whole way. The actual time over 
was 6 days 19 hours, She encountered strong north-west gales the 
first three days out. 


A REMARKABLE artesian well district is described in 
the Scientific American of the 6th inst. Some wells are described 
which throw a constant supply under a natural pressure of from 
100 Ib, to 200 lb. per square inch. The district is the James River 
Valley, Dakota, and is an immense fiat area 300 miles in length, 
bounded by distant mountains, the Rockies probably being the 
source of these remarkable high-pressure supplies. 


Ir is stated that two small guns will be placed on the 
second platform of the Eiffel Tower to be fired daily to announce 
the opening and closing of the Exhibition. For the inauguration 
féte on the 6th of May the charge will be 3f. The Senate has 
agreed by 205 votes to 50 to the grant of 1,000,000f. for the Exhi- 
bition fétes. A subsidiary Exhibition, that of relics of the Revolu- 
tion, will be opened to-morrow at the Louvre. It is thought that 
the Exhibition will be closed for a short time, immediately after the 
opening ceremony, to allow workmen to finish. 


Tue Commission to select a site for a navy yard north 
of the 42nd parallel of north latitude on the coast of Oregon and 
the territories of Washington and Alaska, have returned to Wash- 
ington, having.completed their duties, The site agreed upon is in 
Puget Sound, just opposite the town of Seattle. The ground 
belongs to private jes, which, the Commission say, can be 
secured at a reasonable figure. The full report of the Commission 
will not be submitted to the Secretary until June. It is very volu- 
minous, and accompanied by maps of the different localities visited 
and examined, 


For some years past various attempts have been made 
to start cotton-spinning mills in China, but nothing came of the 
projects, Some twelve months ago the Chinese Government enter- 
tained the project, and the order has now been placed for a 
spinning mill with 12,000 ring spindles, and with motive power to 

rive 20,000 spindles. The extension of the remaining 8000 
spindles will be put down at a future period. The British Trade 

ournal says the mill is being supplied complete with the latest and 
most improved machinery, and the entire order for machinery, 
motive power, and stores has, after keen competition, been placed 
with a Manchester firm, Messrs. Soutar, Lehmann, and Co., who 
are the contractors for the supply of the entire plant, and who are 
sending out the skilled labour. 


Accorpine to Messrs. Hoar and Brown’s monthly 
hardwood market report, the deliveries of teak for the month of 
March have been again good, 1729 loads having left the docks here, 
against 1625 Toads last year and 1019 loads in 1887. The total for 
the three months being 3712 loads, against 4808 loads in 1888 and 
2369 loads in 1887. e stocks of Moulmein, Rangoon, and Bang- 
kok logs are only 55 per cent. of those in stock in 1888 and 39 per 
cent. of the quantity in 1887. The stock of greenheart is now 
very small, being only 190 loads, against 1285 loads last year. The 
deliveries for the month of March have been 66 loads. Now that 
the holders of the major portion of the Honduras mahogany stock 
have decided to stay their forced sales for the present, improved 

rices and a more confident feeling among consumers are looked 
or. 


A sHart at the Houssu Colliery, Haine Saint Paul, 
Belgium, which cost £40,000, with engines and buildings, has been 
saved by the Poetsch freezing method. It had been sunk in the 
ordinary way to a depth of 60m. or 33 fathoms, when water 
rushed in, followed by quicksand, and completely arrested the 
sinking. At this point Herr Poetsch took the works in hand. The 
water was pumped out, but the quicksand prevented a greater 
depth being obtained. Accordingly, at a depth of 54m. = 30 
fathoms, the shaft was widened out from a diameter of 4 m, =13ft., 
to one of 6 m. = 194ft., and from the ledge thus formed at this 
level twenty holes 22m. = 72ft. deep, were bored. When, how- 
ever, the cold brine was pumped down there it was found that 
congelation took place only on one side of the shaft. The cause 
was ultimately found to be the percolation of the condensation 
water from the winding engine of another shaft, which had to be 
diverted before the desired result was obtained. Solid clay was 
encountered at a depth of 77m. = 250ft., when the shaft was 
lined with cast iron lubbing backed by 0°25 m. = 10in. of cement 
concrete. The works carried out under the Poetsch system cost 
100,600f. = £4000, or double what they would have done but for 
the hot condensation water. 


As indicating the speed with which work is being 
executed at Messrs. J. Richardson and Son’s marine engine works, 
Hartlepool, we may notice the following. The s.s. Rhio was 
launched from the shipbuilding yard of Messrs. E. Withy and Co., 
on Friday last at 5 p.m., and went into the Victoria Dock that 
evening to receive her engines. She was taken in hand by Messrs. 
Richardson’s staff, and although no work was done on Saturday 
afternoon nor on Sunday, her machinery was tested under steam to 
the satisfaction of Lloyd’s inspector on Thursday at lla.m. The 
total time occupied was thus only three and three-quarter days, a 
remarkable result considering the size of the engines, and one 
which speaks well of the facilities for dispatch at Messrs. Richard- 
son’s works, The Rhio is fitted with triple-expansion engines on 
three cranks, the cylinders being 22in., 37in., and 6lin. diameter 
respectively, with a stroke of 3ft. 3in. She has two large boilers 
designed to work at 1601b. per square inch. A further instance 
of quick dispatch is that of a double-throw built steel crank-shaft 
for the s,s, Lemuria, of 150 nominal horse power. The order for 
this shaft was received on Saturday morning, and although no 
work was done on Saturday afternoon nor on Sunday, the shaft 
was forged from the ingot, finished complete with keyways, cut and 
sent off on Thursday forenoon. 


SupPLEMENTING the successful trial of Messrs. Jagger, 
Son, and Turley’s system of purification of sewage and utilisation 
of ashpit refuse, as demonstrated at Horsforth in December and 
January last, and mentioned in this column of THE ENGINEER of 
11th January last, the Works Committee of the Halifax Corpora- 
tion have laid down a filter bed of 100 square yards in area. A 
carbonising oven has been built, and Messrs. Jagger, Son, and 
Turley are about to conduct a trial on a practical working scale, 
The outfall is at Salterhebble, about one and a-half miles from 
Halifax station, and half-a-mile from Copley, or North Dean and 
Greetland stations. It will be remembered that the main features 
of the process are the production, from the ashpit refuse of a town, 
of a carbon filtering medium, which forms the top layer of an 
ordinary filter bed through which the sewage is passed, giving a 
clear and inodorous effluent from polluted waters. When tie filter 
becomes choked the flow is stopped, the bed drained, and the 
solids deposited by the sewage are raked off to be used for 
manurial ge ge The sludge is not increased by the addition of 
— the sewage. It is estimated that the land required 
will be about one acre for each 20,000 inhabitants, and the annual 
cost for collection and disposal of ashpit refuse and purification of 
sewage will be about ls. per head, or say 4d. in the pound upcn 








the rateable value per annum, 
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QUADRUPLE EXPANSION 


QUADRUPLE EXPANSION ENGINES OF THE 
STEAMSHIP SINGAPORE. 

THe quadruple expansion engines which we illustrate this 
week, and which have been fitted on board the steamship 
Singapore, are constructed on a new design, which has been 
patented by the builders, Messrs. Fieming and Ferguson, of 
Paisley. A prominent feature is that two piston-rods lay hold 
of one triangular connecting rod, and it will be seen that 
in conseguence there is virtually no dead point. A 
considerable number of these engines has recently been 
made by this firm, but those which have been placed in the 
Singapore are the largest quadruples which have yet been turned 
out, indicating as they do upwards of 1600-horse power. 
Economy of space and of coal consumption on board our 
merchant steamers has become the greatest question to be 
solved, and the solution of the coal consumption part of the 
question is being solved by the adoption of higher ranges of 


steam pressure carried to a greater degree of expansion, and the | 
| supported by two cast iron columns on the condenser, and two 


consequent abandonment of compound in favour of triple and 
quadruple expansion engines, The advantage gained, however, 
by this means has been discounted to a certain extent 
by the fact that such engines have taken up more 
space on board ship than the compound engines which 
they displaced, and Messrs, 
designing the engines which we illustrate, set before them the 
necessity of economising space, at the same time that they 
improved upon the latest practice in triple and quadruple 
expansivn work, Triple engines, when put upon three cranks, 


Fleming and Ferguson, in | 


take up considerable fore-and-aft space, and have many working 
parts, while the quadruple engine, as ordinarily made on the 
tandem system, has objections which it is not necessary here to 
enlarge upon, but which weigh very seriously against its general | 


adoption. In common practice it has hitherto been found that 
the triple is a better and for many reasons more desirable engine 
than an ordinary quadruple, so that the patentees of the engines 
now illustrated have only to establish a superiority in their 
engine over the best type of triple expansion engine. They 
have overcome most if not all the objections to the quadruple 
engine, and are at least equal to the three-crank triple in the 
matter of balance and simplicity of overhaul, while they have 
to their credit an increased economy of fuel, less ship space, 
fewer vital working parts to keep up and look after, and a 
decreased friction on these parts. 

Aswill be seen from the illustrations, the four cylindersare al] on 
thesame level, twoof them being placed on the port side of the crank 
shaft, and two on the starboard side, all standing vertically, and 


turned malleable iron columns in front, the four cylinders in 
this arrangement forming a very compact group. Between 
the cylinders are two round valve casings, in which piston 


| valves work, there being one valve for Nos. 1 and 2 cylinders 


and one valve for Nos. 3 and 4. The covers of the cylinders 
and valve casings are all independent, and immediately accessible 
for opening out for examination or overhaul. There is nothing 
to move before getting at any of the covers, and examination or 
overhaul can be made in the shortest time. The valve motion 
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is very simple, two excentrics only being required for either 
ahead or astern gear for all four cylinders. There are two 
links—one for each cylinder—one of which is connected 
directly to the excentrics by the usual rods, and the 
other is actuated by the same excentrics through a pair of 
bell crank levers. There are two cranks on the crank- 
shaft, and these are directly opposite to each other, making the 
balance of working parts at least equal to that of a three-crank 
engine, while the action of this engine in its working parts is 
equal to four cylinders plaved in line on four cranks at right 
angles to each other. At the same time the engine is perfectly 
under control, there being no position of the cranks from which 
they will not readily start. In the event of an accident to 
either of the forward pair of cylinders, or to the forward crank, 
which would necessitate the disconnection of that engine, the 
after engine can be driven as a compound engine, the action of 
the after pistons on the crank being exactly equal to that of a 
compound engiue with the cranks at right angles, thus obviating 
the difficulty of starting a single-crank engine. Another advan- 
tage of the design is that the weights may be kept very low; 
and still another, that owing to the breadth of the base which 
it has, it is perfectly steady when working at a high speed. 

We recently had the pleasure of being present at the trial 
trip of the Singapore on the Clyde, during which the engines 
which we have described gave very great satisfaction to their 
builders, their owners, and a large party of superintending and 
other engineers, The s.s. Singapore has been built by Messrs. 
Fleming and Ferguson, for trading from Singapore to the islands 
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adjacent, and carries 1500 tons on a draught of 13ft. She isa 
long, broad, and shallow vessel, but still a fine model, and pleasing 
tothe eye. She is fitted with accommodation for a limited num- 
ber of passengers, and has a handsome saloon and comfortable 
state-rooms. The entire ship is lighted by electricity. She is an 
exceptionally high-class cargo steamer. The speed over the 
measured mile in Wemys Bay averaged 123 knots—a result 
considered to be satisfactory by her owners and builders. The 
engines ran at about 80 revolutions for some hours without a 
hitch, indicating a little over 1600-horse power. The cylinders 
are 24in., 30in., 40in., and 60in. respectively in diameter. The 
stroke of the cylinders is 42in., while, owing to the angle of the 
connecting rod, the stroke of the cranks is 36in. The con- 
necting rod is a steel casting of a triangular pattern, each 
angle of the base taking a piston rod, while the apex attaches to 
the crank, the casting is carried beside this by a bar from the 
centre of the base to the side of the back column. The 
crank and crank shaft bearings are made very long, and though 
the engines were quite new, there was nothing of the nature of 
a hot bearing experienced during the day. The base of the 
engines is under 10ft. square, and the total length of the 
engine-room is about 14ft. Steam is supplied by a double- 
ended boiler 14ft. 6in. diameter, and 18ft. long, having six 
furnaces, and working at a pressure of 165 lb. 

The consumption of coal was very low during the trial, but 
will, of course, be reduced still lower when the vessel has been 
put into her regular trade. Messrs. Fleming and Ferguson 
have received a report from another of their ships fitted with 
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similar engines, and which had lately arrived at Buenos Ayres, | 


thrown up, with stiffening corrugations at the back, on either 


which report showed the consumption on the outward voyage to | side of the central corrugation. The central termina Icorru- 


have been 1121b. per 100 indicated horse-power per hour, a | 
remarkably high result. That this engine is growing in favour | 


cannot be doubted, if when we walk over the workshops of Messrs. 
Fleming and Ferguson, where may be seen no less than ten sets 


gation greatly strengthens the sleeper at the part where it is 
weakened by the removal of the portion of its body thrown into 
the chairs. The sides and ends are turned down for retaining 
the ballast, and to prevent lateral movement ona curve. All 


in course of construction. The builders claim that these | the sleepers being machine pressed, the gauge is uniform, and 


engines may be made suitable for paddle or screw steamers, or | 
for pumping or factory purposes, and in any size for electric | 
lighting. The engines illustrated are the sixth set turned out | 
by the firm, and in every case they appear to have given satis- | 


faction. 








BAGNALL'S STEEL SLEEPERS. 





Tue sleeper illustrated by the accompanying engraving is | 


being made by Mr. W. G. Bagnall, Stafford. It is pressed 
out of a steel rectangular plate by hydraulic pressure, and 
has great resistance to buckling at mid length, owing to the 
convex or thrown-up corrugations which are shown in the 
section through the centre. The sleeper becomes wider under 
the rail seat, so that it has great strength where required at 
mid length, and greater bearing surface under rail seat, where 
width is necessary. The centre channel, which is practically a 
concave corrugation, is extended to the ends of the sleeper, 
gradually deepening, for draining purposes, and for strengthen- 
ing the sleeper under the rail seats. The thrown-up jaws are not 
new, but in this case, to form a rivetless railway, the chairs are 
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the strength given to the sleepers by the corrugations allows of 
their being pressed out of thinner metal than is usual in the 
case of the ordinary rolled secticns. All the sleepers are dipped 
while hot into anti-corrosive composition. The keys are 
corrugated, but are plain in the centre, where they are not 
required to bear upon the chair, and on this account they are 
more easily driven in. The sleeper is one which by its 
lightness, and strength, and simplicity, must strongly recommend 
itself. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. } 
ARITHMETICAL SYSTEMS. 


Srr,—B :fore my answer to Mr. A. S. Bower has reached you, I 
see that Mr. Halliday has in shorter terms given what is actually 
a sufficient answer; and I also notice in your next number—of 
March lst—with great pleasure that he has taken up the subject in 
a lecture in the Finsbury Technical College on the same lines as 
myself. I venture to claim that it is on the same lines as my own 
suggestion, because | imagine that it will appear to a careful reader 
of my original letter—as it has probably already occurred to Mr, 
Halhday—that I am not at all prepai to swear by my radix of 
2", but have simply given reasons which seemed to me to point to 
certain advantages of such a radix; and I am perfectly open to 
arguments in favour of a duodecimal radix, which Mr, Halliday 
appears to advocate in his lecture. Mr. Halliday has probably far 
more opportunity than I have of forming a correct judgment in 
the matter. My only object was to point out what I believe to be 
a defect in our present system, and to deprecate fixing anything 
until those most competent to decide should agree as to what we 
had better fix. A mightier than I having taken up the cudgels 
for me, 1 have only to be grateful and to retire from th3 contest. 

April 6th. SUGGESTION, 





Sir,—Mr. G. Halliday seems to take a pride in not doing any- 
thing effectual, and trying to prevent others from doing something. 
This negative help sometimes does good by stimulating te more 
earnest exertion. I maintain that it is for the future generation 
we are considering this question, therefore it isa matter affecting 
our children more than ourselves. 

In olden days in this century, in England, the children used to 
learn to write and sum on tables spread over with a layer of sand, 
into which the children scored their marks; they inhaled the dust 
and injured their healths. It was superseded by the slate and 
pencil, pen and copybook. So our complicated system, with its 
medley of many-varying methods of numeration, applied to trade, 
art, and science, will have to give place to some simpler and more 
easy plan for children to learn, as did the old sand-board. 

The sneer about a banker presuming to advise on a subject in 
which engineers participate, recalls the fact of the poor American 
printer being considered an unfit person to talk about lightning— 

_ the world now talks of bim. 

The conclusion of Mr. Halliday’s letter seems very apposite : 
** But the most complicated radix should be adopted, if every one 
is to be suited.” Why not the simplest? J. CHARLES Kine. 

22, Grove-street, Lisson-grove, N. W. 

April 8th. 


Srr, —There is no necessity for Mr. Halliday to point out to me 
that which ‘‘Suggestion” has just written, because I had already 
replied to it in substance when answering Mr. Halliday’s own pro- 
posal that I should point out the advantage that the radix 10 has 
over the radix & I told him then, asI do again, that the onus 
remains with those who advocate the dual, the duodecimal, or 
other system, to show cause why either of them is so much better 
than the decimal as to make it at all desirable or possible for us to 
change. “Suggestion,” in his first letter, mentioned a general 
dual radix, and rather emphasised the Chinese 2, so I gave one or 
two little examples, with 2 itself as the radix. Not, however, 
with the idea of throwing ridicule upon ‘‘Suggestion,” as Mr. 
Halliday apparently wishes your readers to believe, for that would 
be the last thing to enter my mind; and I am sure that when 
“*Snggestion ” has read more of my letters, I may expect the same 
courteous consideration from him that I have al y received at 
the hands of ‘‘A Miner.” Your correspondent, Mr. Halliday, says 
that Iam not happy in my characterising as absurd the words of 
another correspondent, who, when arguing with “ Radix,” says, 
‘‘making the hundredweight equal to 100 lb. and the ton equal to 
2000 lb.,” while he himself says, ‘‘ Americans have made their ton 
= 2000 lb. and their hundredweight = 1001b.” 

The “another correspondent” was Mr. Halliday himself, and 
what I characterised as absurd was ‘‘ making the bundredweight 
equal to one hundred pounds, and the ton equal to two thousand, 
isa mere convenience for shopkeepers.” The absurdity rests in 
the last six words, and I must request Mr. Halliday, when he does 
me the honour to quote from my letters, to do so without mutila- 
tion, thereby entirely altering my meaning. I trust it was not 
done purposely, but it looks very much like it, especially when a 
little further on Iam made to say a thing that I never breathed. 
What does Mr. Halliday mean by saying that I think it inconsis- 
tent to have degrees of preference for certain numbers as radices ! 
Have I not all along shown a decided preference for the radix 10, 


and said that the others are not good enough to make us change ? |- 


It is of no use to talk about various pet radices unless they can be 
distinctly shown to be an improvement, and that too a very con- 
siderable one, over the one in use throughout the civilised world. 

There is also no necessity for Mr. Halliday to sneer at either my 
algebra epistles on fan etficiency or yet a banker's comprehen- 
sion; but it seems that, unfortunately, he cannot write a letter 
without doing something of the kind. When he finds my algebra 
or epistles to be wrong, and can prove it, it will be time enough to 
speak. For the first term on the second side of his proportional 
sum he may put ‘‘ Universal” instead of “‘a banker's compre- 
hension,” and for the second and third terms “ English artisan” 
will do equally well I suppose, for he uses both divisors of 8 and 
12 in his work ; but perfectly ignores them when he has to perform 
the processes of multiplication and division of numbers; and in all 
probability if Mr. Halliday were to tell him that twelve times 
two are twenty he would, more forcibly than politely, suggest that 
that gentleman was a near relative of Ananias. He, the ‘‘ English 
artisan,” can easily grasp the use of a foot rule divided into 100 or 
1000 parts, but not the complete alteration of his every-day method 
of calculation. 

It is quite true that I have recommended engineers in an 
engineering journal to read a book written by a banker, and am 
pleased to see that you, Sir, recommend the book as well, which is 
quite enough for me. As for engineers being long suffering, I am 
an engineer, too, but I did anything but suffer while reading Mr. 
Rohde’s excellent little treatise. Does Mr. Halliday suppose that 
because Mr. Rohde is a banker that he may not be gifted with a 
keen perception of the fitness of things, and have energy and 
means to carry bis perception out? When we see a book from Mr. 
Halliday advocating any of the non-decimal systems that he pleases, 
in anything like the masterly way that Mr. Rohde has, we shall 
have more respect for his statements; but so far as matters have 
gone at present, he has not advanced the cause of any system 
against the decimal one whit. Mr. Rohde, I know, has been and 
is an earnest worker towards the perfection of the decimal system, 
and at no small expense to himself, as I can well testify. What 
harm, then, was there in mentioning his book in your journal ? 
There are plenty of other people besides bond fide engineers who 
read THE ENGINEER ? ; 

Mr. Rohde, together with Sir John Lubbock and five other 
prominent men, are on the executive committee of the Decimal 
Association, Botolph House, Eastcheap, London, E.C. As I 
understand it, the association is about to decide upon decimal units 
of some kind or other, and try its best to carry them through. It 
does not necessarily follow that it be Mr. Rohde’s system, though 
this appears by far the most feasible. What the association evi- 
dently thinks 1s, that if all nations used a decimal system through- 
out, although the units might vary, there would be little incon- 
venience, for the weights, measures, and currency of one country 
could be represented by those of another by the simple use of a 
divisor or multiplicr. 

Your correspondent Mr. Halliday then says that I think the 
navigator a naughty person for using the knot instead of the foot, 





and that then I oracularly add, ‘‘ the foot is just as good.” Will 
this gentleman kindly point out where I have ever mentioned the 


—_—_——~ 


I trust that as Mr. White, the Chief Constructor of the Nay 





word knot in any of my letters upon tho subject of arith 
systems! I compared feet with metres, and everything about the 
naughty navigator and the knot is an invention of Mr, Halliday’s 
own brain. 

1 see no object in occupying your space by the performance of 
the childish sum in compound subtraction that Mr. Halliday offers, 
but I may say once more that all similar calculations would be 
easier if the degree were divided into 100 minutes and the minute 
into 100 seconds. The knot might then be made equal to one of 
the new minutes, for it is a long way off being equal to a statute 
mile now. Mr. Halliday finishes up by saying that dimensions of 
dynamos are in feet and inches. Does he suppose that all these 
machines are made in England and America? I fancy he would 
find a good many built to the metrical measure in France, 

I shall read anything that Mr. Halliday writes with interest 
when he has decided upon a radix, and backs it up with good com- 
mon-sense and energy, as Mr. Rohde has done—not until. Per- 
haps, according to the last paragraph of his letter, he would like 
the new radix to be the L.C.M. of 10, 8 and 12, or 120. I am 
pleased to see that a new calculating slide rule is being brought 
out by Messrs. J. Davis and Sons, and from your description of it 
it appears to be a good one, though I have not yet had the pleasure 
of seeing it. 

As a _user of the various sizes of the Gravét rule for twenty years, 
I would wish to point out to intending purchasers, that it is far 
better to pay alittle more for the ‘‘ coulisse,” or running marker 
which is supplied, I suppose, with these rules as with the Gravét, 
than to reject it, for the value of the rule is infinitely increased 
thereby, inasmuch as you can then make a series of running multi- 
plications and divisions, each stage being marked as you go on. 
Also a 10in. rule is exceedingly handy in the pocket, but a larger 
one more useful in the office, but none of them should be bought or 
sold without the coulisse. A thorough knowledge of the capa- 
bilities of these rules will do much to impress the mind with a sense 
of the convenience of a thorough decimalisation of our units. 

In conclusion, I would say that I am sorry that my correspondence 
with ‘‘ A Miner” through THe ENGINEER has ceased, but it has been 
enjoyable to me and most courteous on his part, while I hope I have 
not been found wanting in this respect; but then ‘A Miner” did 
not at any time make me appear to say things which I did not. 
I think that my last result, however, agreed very nearly with ‘“‘A 
Miner's” experience. I hope that some day we may meet, but not 
in a court of law. AntHony S, Bower. 

St. Neots, Hunts April 8th. 





Srir,—Mr. Halliday has been upholding the duodecimal system 
and saying it is so much better than the decimal one, but has given 
us no practical examples of itsapplication. In my last letter Lasked 
what would be the value of 9 and other units, which he totally 
ignores, and gives a nautical question for Mr. Bower to solve. I 
had thought of attaching a problem to my last letter, but presumed 
that he—Mr. Halliday—would prefer to choose his own example; 
but as he has not done so, I must perforce give him one. Steam 
is used expansively in a cylinder, the pressure during admission 
= 65 lb. per square inch ; the back pressure is 3lb, per square 
inch ; the volume of 1 1b. of steam at pressure p, is v; the ratio of 
expansion r = 4, Find the effective work per pound of steam in 
thermal units, and the total weight of steam supplied to the 
cylinder per effective horse-power per hour. Clearance is neglected, 
the expansion is supposed to be hyperbolic, and the steam dry at 
the end of the stroke. Would he kindly work the above out, using 
the deodecimal system throughout, that is, giving us the number 
of foot-masses of work, or whatever they may be called, that there 
are in 1-horse power, a thermal unit, kc.? Has Mr. Halliday gone 
into the duodecimal system and seen what trouble it would cause 
if introduced ? If so, I should think he will soon drop his idea, and 
say it is impossible to start afresh base for our arithmetical system ; 
or has it been put forward for the benefit of the working man, to 
whose will and pleasure, or more properly, that of some of his 
advocates, it is thought by some people everybody should give 
way. 

Engineers are a long suffering people, and nothing is more galling 
to them than to have men get up behind the lecture table and tell 
them that they should do this and should do that, and be dictated to 
by men who, if they had the moms | out of any really practical 
work, would probably, before they bad got far, come sadly to grief. 
I believe I have read somewhere in your pages that a professor 
must be an engineer, but an engineer need not be a professor. Any- 
one advancing a new theory had better look at it from a practical 
engineer's point of view as well as from their own. RaDIx. 

April 9th. 





BATTLESHIP DESIGNS, 

Srr,—You will confer a very great boon upon your numerous 
readers if you will enlighten them respecting the mounting of the 
main armament in the turrets and barbettes of the new battleships 
that are to be constructed. When in the act of loading are these 
guns to retain the precise position in which they are represented 
in the ‘‘alternative designs” published in your issue of the 15th 
ultimo? If so, the continual exposure of their muzzles and chases 
in action will most undoubtedly very quickly cause their destruction. 
The Temeraire’s barbette guns are never exposed when being 
loaded, nor the Monarch’s turret guns. I pronounce against the 
disposition of a portion of the secondary armament on the spar 
deck, although lo well aware that some such miserable con- 
trivances as shields may be fitted to the guns for the protection of 
their crews, The rapidity of the discharges of quick-firing and 
machine guns ought to compensate for a reduction of numbers, 
Fewer of these guns can then be carried and disposed throughout 
the whole extent of the upper deck or central battery, and not 
confined to the space between the two heavy gun stations. The 
spar deck then will give an efficient overhead protection to all of 
the auxiliary armament. 

The British admirals and captains of old, when in action, walked 
the poops of their stout wooden battleships, and were exposed to 
the chances of war as much as the men and boys who worked the 
guns on the spar deck, and trimmed the sails alow and aloft; but 
the admirals and captains of these days are to take their stand 
when going into action in conning towers well protected with 
armour varying from 10in. to l4in. in thickness. The effect on the 
spar-deck of the destructive agencies of recent modern warfare can 
be viewed by them with calm complacency. 

Whatever may be the differences of opinion respecting those 
great battleships that the Italians have constructed, yet no one 
can deny but that they have shown uncommon originality in their 
designs. The description which was published in your issue a few 
months ago of the Re Umberto, with ber treble bottom, clearly 
proves that they were fully awake to the dangers of torpedo explo- 
sion. But this much I can assert, that the eminent naval architect, 
Sir E. Reed, M.P., took a patent out several years ago for armour- 
ing warships internally against the deadly effects of torpedo dis- 
charges, Pesuenelly I have as much acquaintance with him as the 
man in the moon has with me, and his political opinion and mine 
are opposite as the poles. This system of armouring, under certain 
modification, would not only be adapted to its original purpose, 
but also serve as a great protection against the ram. 

There are two great ironclads in the Italian navy that I am con- 
strained to touch upon, namely, the Dandolo and her consort, the 
Duilio. They are citadel ships, approaching something in type to the 
Infiexible of this Navy. The maximum thickness of their armour is 
22in., and they mount four guns of 100 tons each, carried in two tur- 
rets, placed diagonally. But the special feature in these two warships 
is that provision is made for the admittance of water into their ar- 
moured ends when going into action, the object of this being the 
preservation of their buoyancy ; for in case of these ends being per- 
forated by shot and shell, no more water could be admitted. eir 
draught of water can be increased from 26ft. 3in. to 27ft. Gin. 





will ere long read a paper at the meeting of the Society of Naval 
t rchitects, in cx tion with the designs of the new ttleships, 
he will be able to state what provisions are to be made in their 


construction against ramming and torpedoing. I hope some of the 
members, either in the interest of science or patriotism might 
obtain from him some information respecting their unarmoured 
ends, as to whether any description of materials will be inserted 
for the absorption of water at those ends when they are perforated 
in battle. A Rerirep Orricer, 
April 9th. 


—— 


JoY’S VALVE GEAR, 


Sir,—I have seen a letter in your issue of March 29th from Mr. 
Robert Bruce, in which he entirely perverts the evident meaning 
of your remarks on my valve gear, in your review of Mr, Aspinall’s 

per on the ‘Friction of Valves,” appearing in your issue of 

arch 22, Although you very clearly and positively, but I think 
a little too indulgently, set him right in your following issue of 
5th April, I think the commencing statement of his letter too direct 
an attack on my valve gear, and based on too palpablea misreading 
of your remarks to let it pass without somment. 

In your review you say, “The sliding blocks in Joy’s gear work 
at a disadvantage.” Of course all sliding surfaces work at a dis- 
advantage, more or less—slide bars, slide valves, excentrics, &c.; 
we cannot, however, afford to abandon them. But you go on to 
say, ‘‘Such sliding dies have run 126,000 miles, and were then quite 
serviceable,” and these remarks Mr. Bruce twists into the following 
statement: ‘‘ The disadvantage of using Joy's sliding block arrange- 
ment is referred to.” This is not true; taking one word from your 
review, he alters its application and direction, and producesa totally 
different and false impression. This I protest against, although 
your own very clear statement in your further review sets it 
perfectly straight. 

Also in corroboration of these remarks, there appears on page 263 
of the same issue, i.¢., 29th, an extract from a letter from Mr, 
Webb, an authority beyond challenge. Speaking of the Joy gear, 
he says, ‘‘T put it on a goods engine in July, 1880, which up to the 
present time has run 126,892 miles, and has not yet had the phos- 
phor bronze blocks changed,” thus running about eight years ; and 
further, Mr. Webb has about one hundred engines with this gear, 
most of them high-class express engines ; and there are altogether 
about two thousand sets of these blocks running. However, I do 
not bind myself exclusively to this arrangement, but apply it only 
where suitable. In large cases I employ my sling link arrangement, 
and this has been applied to over 60,000 indicated horse-power. 
But Mr. Bruce professes to write this letter in the interests 
of progress in reversing valve gear, and for anything that 
appears on the surface, with perfect impartiality; and so in con- 
clusion, he says, as if speaking ex cathedra, ‘‘It is because I believe 
that Morton’s system . - is the most perfect valve motion 
yet introduced, that I recall your readers’ attention to the subject.” 
Your readers, however, should know that this statement is not 
quite impartial, but is only that of the agent for the Morton valve 
gear, and so must be received with due reservation. So perhaps 
now they can be left to judge for themselves, after examining the 
angles assumed by sundry of the links in this gear while performing 
their functions, and the results of working at such angles, | had 
thought to give here an analysis of these angles, but perhaps that 
may be left to a future occasion. Davip Joy, 

9, Victoria-chambers, April 13th. 





ENGINEERS IN THE NAVY, 


Str,—I think intending candidates who, on reading the invitation 
issued on behalf of the Admiralty by Protessor Hele Shaw, may be 
desirous of joining the Engineer Department of the Royal Navy, owe 
a considerable debt of gratitude to “ Chief Engineer R.N.” tor his 
letter on the subject in your current issue. While agreeing almost 
entirely with the writer of that letter, I think he is somewhat in 
error in stating the total charge pay for engineers to amount only 
to £18 3s, 6d. per day. Whether he is or not, | assure your interested 
readers that the case has been very fairly put. To what has been 
stated, I take the opportunity of adding that the time—fifteen 
years—which it says a man must serve before he will be promoted, 
is as likely to be twenty years as any smaller number; that 
Admiralty officials do not consider themselves bound in any way 
by the inducements they hold out, and that no redress is possible 
to the unfortunate man who has given them the best years of his 
life. He, when the realisation comes home to him, can hope for 
nothing better than retirement ; in fact, turning his back on tbe 
greater portion of his past life. That this, unfortunately, is true 
can any day be proved, There are at this moment scores of men 
who have taken retirement in preference to a prolongation of that 
form of existence that is almost without hope, and who are physi- 
cally and mentally fit, with all their store of accumulated experience, 
for years of useful work. The story of most of these men is, that 
promotion, instead of coming to them in a reasonable time, was 
withheld in many cases to more than double the period they were 
informed on first entry would elapse. Consequently, they have 
been kept out of the higher rates of pay till some are practically 
ruined. To-day, in our largest ships, the chief engineers are all 
far below either the surgeon or paymaster in regard of pay. In 
the case of the engineer, his responsibilities are beyond al com- 
parison with those of the officers I have indicated, and are constantly 
on the increase, while theirs are probably much as they were at 
the beginning of the century. Therefore, I say, let such of your 
readers as might do otherwise on reading the learned Professor's 
invitation think twice before they decide to embrace the calling of a 
naval engineer. The subject is not exhausted, and hope in the 
future to say more on this question, VAPour, 

London, April 10th, 


THE ISTHMUS AT CANTYRE, 


S1r,—“ E. Rennie” has asked, and almost answered, the question 
of the isthmus at Cantyre. ‘l'o compensate for the loss of land 
now going on round our coasts, by reclaiming it between England 
and Ireland, by one main ligature at the narrowest passage-way 
into the Irish Sea, seems more feasible and enduring than making 
costly breakwaters and maintaining them in isolated places for the 
gain of a few hundred acres of foreshores, The Gulf Stream flows 
through the narrow straits of Cantyre ceaselessly at the rate of six 
knots an hour, which has been estimated at several cubic miles of 
water daily, flooding the Irish Sea, and by its augmented volume 
suppressing the outflow of the water from the rivers, loughs, and 
marsh-land on the east coast of Ireland, and the foreshores on the 
Scotch and English coasts opposite to them. Any hydrographic 
chart of the coasts and Irish Sea will show what comparatively 
shallow depths of water prevail there. In Lough Larne alone 
there are over 97,000 acres which would be automatically drained 
by the lessened depth of water in the Irish Sea, and, like the old 
Beemster lake in Holland, become a garden. 

Those who have sailed round these coasts, and explored the 
sluggish rivers and stagnant marsh-land of Ireland, appreciate the 
prospective gain; and an estimate of the almost sudden reclamation 
of about 1,000,000 acres of land has been made—adding two or 
three counties to the kingdom, and realising the aspirations of the 
poet :— 

* Lodore, work out what thy bold genius planned ; 
Two sister States, now sundered by the sea, 
Unite by isthmus, crainage, fertile land ; 
Let island-studded lakes mark outshut sea,” 
The straits of Cantyre between Tor Point in Ireland and the Mull 
of Cantyre are about eleven and a-half miles wide only, the depth 
of the water from 200ft. to 400ft. The sea bottom consists of shells, 
stones, and rock. The materials for forming the isthmus are abun- 
dant and close at hand ; much of the ground to aid in forming it 
could be gravitated from mounts Escott, Carnlca, Clady, and Glen 
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makeram, the latter 1300ft. high ; also from the bluffs of Cantyre. 
Convict labour would suffice to do the main work. Special paper 
money would serve to prevent making it the pretext for extra 
taxation, the reclaimed land to pay a premium or rental to the 
State, and to aid the liquidation of the note issue, these seem the 
main material and financial requirements. 

The sea passage for ships into the estuary of the Clyde would be 
by ship canals at Campbeltown in Cantyre, Tarbert, and the 
enlargement of the present canal at Crinan. The three islands 
sould become integral, and the union in fact and spirit of both 
nations mutually assured, JOHN CHARLES KING, 

22, Grove-street, Lisson-grove, N.W, 

April 8tb. 


WATER GAS, 


§ir,—Along with most of my fellow-engineers, I have seen the 
remarkable report on ‘‘ Water Gas” which has during the t 
week appeared prominently in the daily papers, This report does 
credit to the enterprise of its originators, and is another proof of 
the assimilation by Britishers of American ideas, This letter will 
merely concern the chemical and thermo-economic statements set 
forth in this report. A priori, 1 may say that the remarks I have 
to make are offered in no ope ag spirit, but are intended to 
clear away misconception and arrive at a clear estimate of the value 
of what is popularly known as water gas—a misnomer that in one 
instance led to an amusing inquiry from a person in Algiers, who 
wrote tome asking if I would provide him with means of making 
water gas, as although there was no coal in the neighbourhood, 
there was an ample supply of water. 

It is stated in the report that the useful effect in using solid fuel 
in ordinary circumstances is at the most 20 to 25 per cent., but 
with gas 90 per cent, of useful efficiency can be attained. 

Now, if we take the normal and actual calorimetric value to be 
equivalent to an evaporation of 141b, of water to 1 1b. of fuel, the 
ordinary efficiency of solid fuel-firing systems is as follows :— 
7 x 100 

14 
firing, after allowing for the heat required to raise the waste gases 
up the chimney—a thermo-dynamic work that cannot be neglected 
105 x 100 

14 

With water yas it is theoretically impossible without conden- 
sation of products of the oxidation of the hydrogen, and the 
recovery of the heat held latent by the aqueous vapour (H, QO) to 
obtain more than 72 per cent. of efficiency. The report states 
that the flame of water gas has a temperature equivalent to 
6112 deg. Fah., and that the flame of ordinary coal gas has a tem- 
perature of 2430 deg. only. The thermic value of equal volumes of 
different combustible gases is more correctly given as follows :— 
Water gas, 2813 units ; coal gas, 5511 units ; generator gas, 1470 
units. 

In the table accompanying the report giving the units of heat of 
different gases it is be gery that when the reactions evolving 
water gas are produced, 27,440,000 units are contained in the gas 

roduced from a ton of fuel, but when producer gas is used, only 

7,920,000 units of heat are held by thegas. Now, were this latter 
statement correct, it would prevent, on economic grounds, the 
application of this gas at all. Assuming that one ton of coal has a 
calorific value of 32,000,000 units, if this gas is converted 
into a gaseous condition by semi-combustion, the gas evolved 
thermo-chemically, and as sensible heat, the whole of the 
Peat possessed by the coal less that lost by radiation and convec 
tion and that absorbed by chemical reaction. Ina gas producer 
in which air per se is the agent of oxidation, the nitrogen intro- 
duced by the air carries with it in a sensible form the heat result- 
ing from semi-combustion or the oxidation of the carbon to CO. 
The heat sensibly attached to the nitrogen is not lost, and can, to 
a greater degree than if the heat were latent as in steam, be re- 
covered, unless the latter or steam were condensed; but this for all 
ordinary arrangements of combustion is impracticable. 

The report represents the heat value of ordinary coal gas 
per ton of fuel as equal to 6,720,000 units; if we divide this 
figure by the number of cubic feet of gas it represents—or 10,000 


6,720,000 - “ 
— we = 673 2 equals the num 

then 10,000 672, or 672 eq e@ number of heat 
units of one cubic foot of ordinary coal gas. We will compare this 
with the other values given in the tables. 

The value of the water gas is given as equal to 11,760,000; this 
divided by 35,000, the number of cubic feet it represents, gives as 
the value of one cubic foot 336 units, or exactly half the thermic 
value of coal gas. It is only fair to add that besides the 10,000 
cenbic feet of gas given off in the closed retort practice, there is the 
residual coke, which possesses inter se the balance of the units, less 
that carried off in tar form. 

In the report, the absence of nitrogen in water gas made a strong 
argument in its favour. This characteristic is in some applications 
a great advantage, but in making a comparison between the heat 
of combustion carried off as sensible heat by the products of com- 
bustion between ordinary producer and water gas, we should not 
forget that there is a considerable loss due to the heat absorbed 
and rendered latent by the steam resulting from the re-oxidation 
of the hydrogen. We shall see that this loss is of considerable 
value, and more than balances that debited to the nitrogen in 
producer gas. 

Taking the reaction represented by C + H,O = CO + H, to 
ow water gas, and its complete combustion to be represented 

yCO+H,+20+8N=C0, + H,0+8 N; and acknowledging 
producer gas to be evolved according to the following sequence of 
reactions (Note—or, for facility of calculation, N, is taken instead 
of Ny). Let 2N,0+C =8N+CO,and8N +C0,+C= 
8N +20CO, then the combustion would be effected as follows :— 
8N+2C00+20+4+4N=12N+2C0, 

Assuming that in each case, as an example, 12 grammes of carbon 
are used, and are used first to produce water gas, and afterwards 
the same weight is used to produce carbonic oxide, and assuming 
that both kinds of gas are consumed, and their products of com- 
bustion are allowed to escape at a chimney temperature of 500 deg. 
Cent., then 

500 ( CO? H, 0 N pe 
(12 + 32 x 0°217) + (2+ 16 x 0°481) + (112 x 0°244)) — 

= 22,767 units of sensible heat, 

18 x 606°5 = 10,917 iatent heat of steam, 


33,684 units lost. 
Now, taking the combustion of producer gas for the same weight 


C02 N 
of fuel, then 500 (ae + 82 x 0°217) + (84 x -244)) = 15,122 
units lost as sensible heat. 
The ratio of heat units lost to the total units produced by the 
combustion of the two gases will be as follows :— 


Water gas :— Units. 
28 grammes CO toC Og = 67.284 


= 50 percent. The net possible useful efficiency of gas 


in calculations — is = 75 per cent. 








2 grammes H to Hy, O 57,924 
$8 684 x 100 ve 
ill 58.088 X IW = 5 
Ratio of loss will therefore be 195,208 25 per cent. 
Producer gas :— Units, 


n 
28 grammes CO toC Oy = 67,284 
Ratio of loss will therefore be ne xe = 22°4 per cent, 


Hence we see the advantage is slightly in favour of producer 
gas. The real advantages possessed by water gas as a fuel in 
comparison with producer gas may be estimated as follows :—It 
contains in a given volume a greater calorific value, so that in its 
application there is a less proportion of the heat lost by radiation, 








Whether bustion is produced for thermo-dynamic or purely 
heating purposes, the greater the periodic rate of its production 
and transmission for useful effect, the less the loss by radiation ; 
and as I have already pointed out, the greater the piston Be of 
a motor, the less the heat lost by jacket or cylinder side radiation. 
The same law holds good in a greater degree in furnace work, where 
the internal chamber, having a possible heat of, say, 2000 deg. Cent., 
is only divided from the atmospheric air by a refractory wali, the 
inner side of which is at or near the tion temperature of 
steel melting, and the outer side at the temperature of the 
atmosphere. Hence the importance of accelerating such a high 
temperature process as much as possible, and the more concentrated 
thermic character of water gas is a decided advantage, and one that 
I have long recognised. 

Another advantage that I have always insisted on is the fact 
that water gas is comparatively free from sulphur compounds— 
metallurgists will recognise the value of this feature. For steam- 
raising processes the fact of a boiler being in a sense a calorimeter, 
with its combustion flues surrounded with water, reduces the loss 
by radiation to an insignificant degree, and the non-luminous cha- 
racter of the water gas, and the fact just mentioned, preclude the 
economic application of water gas for this purpose. But for all pur- 

where concentration of calorific effect is a desideratum, there 
is an adequate raison d’étre for the application of water gas. I have 
already shown its deoxidising or reducing value. 

37, Victoria-street, Liverpool, April 5th, 





B. H. THWaAITE. 





NORTHFLEET SERIES TRAMWAY, 

Sir,—Mr. Manville, in your issue of the 12th inst., says he cannot 
allow that more than 200 volts is safe as a working pressure for the 
one system. Well, so much the worse for the facts—or for Mr. 

anville, which? Certainly no tramway of any size, either in 
Europe or in America, is worked at so * a potential ; on the 
other hand, several have been in successful operation for many 
years at from 250 to 300 volts, 

A certain tramway is referred to—doubtless Blackpool, There 
is no need to refrain from mentioning it, for experience had to be 
gained somewhere, and others are now reaping the benefits of 
instruction from its early failures. But Mr. Manville is surely not 
labouring under the impression that the double, bare, copper con- 
ductors are used as positive and negative leads with the full pres- 
sure between them. Such is not the case, earth being used as a 
return, These conductors are, however, working very successfully 
at present, 

e Series Traction Syndicate now admits, for the first time, that 
a very high pressure is intended to be employed—no less than 
2000 volts—and that the fanciful efficiency represented by a loss of 
5-horse power, out of 405-horse power on a five mile tramway, was 
only on paper ; in other words, the figures were taken as setting 
the series system in the best possible, and the parallel arrangement 
in the very worst light. Hardly fair ! 

I am next taxed with unfairness myself in not placing the gene- 
rating stations of both systems at the centre of the line. I did not 
calculate on the series plant being so placed, because I credited it 
with being a truly series system ; and the advocates of such a plan 
must be aware that no economy whatever is effected bya particular 
— of the generators. Hence, I did not waste paper and ink 

y saying anything about it. The resistance they have to over- 
come, in any case, is that due to twice the length of the line. 

Now, by having a veritable central station, on the parallel 
system, the loss by resistance is just one quarter of the amount 
wasted if the generating plant is at one end of the line. Con- 
oe agg | this system reaps considerable benefit from a central 
station, but the series system gains nothing from a similar arrange- 
ment, and this, in fact, is one of its advantages, allowing the 
dynamos to be placed anywhere on the line. The relative resist- 
ances, exp as lengths of the line, are for the series and 
parallel methods respectively as 2:3, or4tol. ~ 

Mr. Manville then says that in some of our largest tramway 
plants such a position for the generating machinery would mean 
no less than ten or twelve different stations. Even if it did—which 
is unlikely—a 400-horse power unit is capable of being very econo- 
mically worked; and although certain advantages would un- 
doubtedly accrue from gathering all the machinery under one roof, 
yet the sub-division plan would in the end prove to be the better 
of the two, bringing with it decreased loss in conductors and 
increased safety from a general breakdown. At the same time it 
must be freely acknowledged that the series plan admits of one 
station supplying a whole system of lines, provided they converge 
to the centre of atown. But it does not admit of working on a 
purely series arrangement, for, adopting Mr. Manville’s idea of a 
large system, this would mean a current of 400 eR = 1800 
amperes—nearly—traversing a distance of 10 x 12 = 120 miles, 
which, even with the 3-ton conductor, involves a loss of horse- 
power represented by five figures. This, of course, is not to be 
thought of. So, to keep the electro-motive force down to 2000 
volts, the different sections are to be worked in parallel; or, to put 
it differently, this udo-series system is nothing but a lel 
method under a different name, the only variation being that the 
ordinary parallel system works at, say, 400 volts, while the new 
arrangement takes 2000 volts. 

Mr. Manville next cavils with me for neglecting the return earth 
resistance; a very slight acquaintance with any parallel tramway 

lant would have convinced him of the error of such an accusation. 

f he will turn to page 205, vol. xci., of the Minutes of ‘‘ Proceed- 
ings” of the Institution of Civil Engineers, he will see it stated 
that the conductor resistance of the Bessbrook and Newry Tram- 
way is 0°22] ohm per mile, and that the total circuit resistance, 
allowing for faulty joints, &c., is only 0°250 ohm per mile. Further, 
it will be seen that the earth was not then used as a return, owing 
to the rails being insulated by the sleepers, whereas had the line 
been well earthed the resistance would probably have been lower 
still. I claim, then, that the inclusion of the earth resistance not 
only does not alter the calculation materially, but does not even 
affect it he Mr. Manville’s statement that ‘‘112-horse 
power is no less than 28 per cent. of the total energy delivered to 
the conductors” is therefore erroneous both in fact and figure, for 
of course 112 out of 512 is not 28 per cent., but only about 22 per 


cent, 

Lastly, with regard to danger, compensation, &c., I did certainly 
suggest that linemen could work on a 400 volt circuit, and that 
repairs could be executed without stoppage of the dynamos, and 
that without any risk to the man. This is not equally possible on 
a 2000 volt circuit, and, in fact, Mr, Manville seems aghast at the 
mere suggestion. 

Mr. Spence bas also “thought of the difference in maintenance 
of electrical machinery between series and parallel running.” He 
knows from experience how much easier it is to maintain a constant 
potential than a constant current on a circuit of varying resist- 
ance. He is also aware of the small number of repairs required by 
shunt-wound and comparatively low-pressure dynamos as compared 
with the number required by high potential series-wound machines. 
Again, it is obvious that an armature cannot be burned out with a 
constant current of normal strength, but other things can happen. 
For instance, the brushes might possibly be lifted by a sudden jerk, 
and then what occurs? The full electro-motive force of the system 
—2000 volts—is brought to bear on the insulation of a motor 
intended for only 50 volts; this, in an endeavour, most likel 
successful, to force the normal current through. Result—wor 
for the repairing sho’ 

‘The infallible result of putting the low resistance armature of 
a motor suddenly across conductors with a difference of potential 
of 400 volts between them,” I can also imagine; but not being 
enthusiastic over fireworks, I have never tried it, nor have I ever 
seen aoe else do the same, for such is not ‘‘in the power of 
any careless driver to do.” The switch is always so arranged that 
the _— across the armature terminals can only be gradually 
raised, 


As Mr. Manville seems to have information as to the number of 
armatures burned up in Richmond, Va., perhaps he would publish 
it; many others beside myself would be glad to know the number. 
of failures and cause of the same. But he must guete give itasa 
reentage, for thirty or forty cars are running there to his two at 
Nortbfleet. A return of worn-out or broken spring jacks, arrows, 
armature repairs, both generator and motor, &c., from Northfleet, 
would also be interesting—in, say, a couple of months, 
April 15th, Witrrip L. SPENCE. 





DONKIN’S COEFFICIENT. 


Sir,—I have read with iderable interest the article in your 
issue of March 29th on this subject, and agree with you in thinking 
the system of testing steam engines by measuring the several 
quantities of heat wasted, utilised, and rejected, the best system 
et devised, especially from a scientific point of view. I would, 
owever, ask whether the difficulty of ascertaining the losses by 
radiation and conduction is as great as you It app 
me that the sum of these losses can be determined experimentally 
with a very fair degree of precision ; their separate values are not 
required. Apart from this point, however, it is tolerably certain 
that in most cases the loss of heat by radiation and conduction 
must be more than counterbalanced by the gain of heat arising 
from the internal engine friction. 

We are too generally given to assume that the indicator diagram 
is a correct measure of the indicated horse-power ; but even con- 
ceding, what is perhaps never the case, that the springs are 
accurate, that the movements are without friction, and that the 
diagram is correct for the stroke it records, it must be admitted 
that however carefully selected the representative diagrams may 
be, as the whole number of diagrams taken represent but one 
stroke in, say, one thousand of the total revolutions of the engine, 
there must be room for considerable error. On the whole, there- 
fore, it appears open to doubt whether the waste of heat by radiation 
and conduction may not be determined with at least as close an 
approximation to accuracy as the value of the heat converted into 
work, Whether this is the case or not, a very small probable error in 
measuring the heat rejected would affect the result more than the 
largest possible error in measuring the heat wasted by radiation. 

l am certainly amongst those who do not believe that steam is 
liquefied in the performance of mechanical work during the period 
of admission, as also that saturated steam does liquefy in the per- 
formance of work during expansion unless heat be absorbed during 
expansion. 

Mr. Donkin is always so ready to publish the results of his 
investigations, that I hope he will give us a few numerical 
examples, W. H. Nortucort. 

Hatcham Ironworks, London, 

April 3rd, 

[Mr. Northcott would do well to suggest a method of measuring 

loss by radiation.—Ep. E.]} 








ENGINEERS AS SHIPWRIGHT SURVEYORS. 


S1r,—I beg, through the medium of your columns, to call atten- 
tion to an existing practice, which is a great injustice to naval 
architects, viz., the appointment of engineers to be ship surveyors, 
when it is a well-known fact that the large majority of those men 
know little or nothing about shipbuilding proper. I have no wish 
to infer that it is impossible for one man to have a competent 
knowledge of both shipbuilding and engineering, although I think 
there are very few such, The two departments should be kepi 
distinct, and a surveyor for each profession should be appointed. 

In a well-known society it has recently been a common occur- 
rence to appoint as shipwright and engineer surveyors, men who 
have confessed they have no knowledge of shipbuilding; this I 
consider is a great injustice to the naval architect. 

I should be glad if you would open your columns for a discussion 
of this subject, as some practical result might accrue. NA 

Hull, April 8th, 

[We fancy that the men to whom our correspondent refers hold 
subordinate temporary appointments, and that their duty princi- 
pally consists in testing materials,—Ep. E.] 








PARLIAMENTARY NOTES. 


Dvrine the past week the following questions have occupied 
attention :— 

The Railway and Canal Traffic Act, 1888.—Mr. A. Elliot asked 
the President of the Board of Trade where, and by whom, objections 
lodged to revised classitication and rates proposed by railway com- 
panies under the Railway and Canal Traffic Act, 1888, are to be 
heard. Sir M. Hicks-Beach said the objections lodged would in 
ordinary course be heard in London at the office of the Board of 
Trade, but he proposed to make arrangements providing that where 
necessary they should be heard in Edinburgh and Dublin. 

Oil lamps in the Houses of Parliament.—In answer to Mr. W. 
M’Arthur, Mr. Plunkett said :—‘‘The number of lamps in use in 
the building is between 600 and 700; of these, only twenty-four 
are the property of the Government, and the remainder belong to 
the contractors. The contractors are Messrs. Patrick and Co., of 
10, Millbank-street, who keep, in order to meet exigencies, a large 
stock within the building. For instance, forty-six additional lamps 
had to be suddenly supplied for the use of committees during the 
fog of yesterday. The charges made by the contractors cover the 
hiring of the lamps, the supply of oil, and the cost of lighting and 
trimming the lamps, including the Pay of the staff of attendants 
who constantly inspect the lamps. The charges for such lighting 
are as follows :—Argand lamps, 1ld. each lighting ; moderators, 
8d. each lighting ; smaller lamps at rates varying down to 3d. each 
lighting. A record is carefully kept each day of the number of 
lightings. The total number of lightings last year was 60,443. 
Messrs. Patrick and Co, had supplied the lamps for a great number 
of years. The question of contract was carefully gone into last 
year with the view of seeing whether any reduction could be made, 
Some reduction, although not a large one, was obtained. He 
trusted that in the future there would be no need fora contract, 
owing to the introduction of the electric light.” 

Ventilation at the General Post-office.—In answer to Dr. Clark, Mr. 
Raikes said :—‘‘ Attention has for some time past been directed to 
the ventilation of the registered letter rooms at the General Post- 
office, where, during the period of the evening duty, the atmo- 
sphere, in spite of the precautions taken, is at times hot and 
oppressive, partly, no doubt, owing to the causes which the hon. 
member suggested. These rooms together measure about 200ft. by 
$2ft., and contain sixteen large windows, all fitted with Nightingale 
boards, two of them having louvre ventilators as well; there are 
also fourteen Tobin tubes for the admission of fresh air. More 
louvre ventilators are about to be provided, but I expect the 
greatest improvement from the introduction of the electric light 
throughout the building, which will take place as soon as the 
necessary arrangements can be made. Every effort is made to 
secure the best possible ventilation. There may be particular times 
when the number of officers on duty exceeds the ordinary staff, 
but no pains are spared to preserve the health of the officers 
en, 4 
Emigration to the Argentine Republic.—In answer to Mr. Brad- 
laugh, Sir J. Fergusson said:—‘‘We have heard from Buenos 
Ayres that about 1000 Irish emigrants arrived there in February, 
all of whom have settled ; 700 English arrived on the 3rd inst., all 
except seven families are employed; 800 English are expected to 
arrive to-morrow. Arrangements to obtain employment for them 
are being made. In co uence of the large number of persons 
emigrating to the Argentine Republic, arrangements have been 
made by which their departure will be made known, so that her 





Majesty's Minister may give them any assistance on their arrival of 
which they may stand in need.” : 
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W. M.—J/ you are right, then Newton must hue been wrong. Is this likely ? 


TIRE ROLLING MILL. 
(To the Editor of The Engineer.) 

Sir,— Will any reader kindly inform me if he knows anything of a rail- 
way tire rolling mill, or machine for rolling railway tires, said to have 
been patented in England in the year 1873, number given 484; also if 
such a mill or machine has been built in England, where was it put down 
to work, and where can it be found at the present time ? J. L. 

April 15th, 











STUFFING-BOX GLANDS. 
(To the Editor of The Engineer.) 
Sim,—Can any of your readers say if they have ever used glands for 
piston or other rods bored slack, a small plate at the bottom fitting the 
rod, as in accompanying sketch, so as to prevent excessive friction of 








the gland—as often is the case—when screwed up unequally? If they 

have done so, are there any objections to the plan that have arisen in 

practice, as, though I have often seen the plan advocated, I have never 

come across any manufacturer who uses it? R. E, 
April 16th, 
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DEATH. 
On the 12th April, at Meadow Bank, Ethero-street, East Dulwich, 
GeorGE SULLIVAN, B.A, C.K., of Trinity College, Dublin, aged fifty-four 
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THE EXPLOSIVES ACT. 


THE necessity for the Explosives Act of 1875, although 
abundantly proved by the evidence on which the Act was 
founded, has been still further demonstrated by the course 
of events as recorded in the annual reports of her Majesty’s 
inspectors appointed under the Act. The report for the 

t year, signed by the Chief Inspector of Explosives, 

lonel Majendie, and his colleagues, Colonel Ford and 
Major Cundill, has just been issued. A striking proof of 
the care and ability—we might say the prescience—with 
which the Act was framed, is afforded by the circum- 
stance that, notwithstanding the great impetus given 
to the manufacture of various kinds of explosives 
in recent years, the only alterations in the general 
law which have been introduced since the Act came 
into operation thirteen years ago are contained in seven 
modifications embodied in Orders in Council, and in the 
Explosive Substances Act of 1883. In regard toa cognate 
subject the law is unquestionably defective. Petroleum 
is very ineffectively guarded by the Legislature, and the 
fact has been emphatically declared on former occasions 
by Colonel Majendie. An amendment of the law is 
promised in this respect, and much of Colonel Majendie’s 
time has been taken up during the past year in connection 
with the preparation of the requisite Bill. An unfor- 
tunate feature in respect to the Explosives Act consists 
in the imperfect co-operation too often afforded by the 
local authorities and their officers. Much of the work 
done by these parties is of an unsatisfactory nature, and 
in some instances the default extends to wholesale neglect. 
A hope is expressed that the appointment for England by 
the 1 Government Act oF other local authorities in 
many cases and localities—may lead to a more effective 
administration of the law. Even as things are at present, 
the default is not universal. It has been mentioned 
on a former occasion that in London the provisions of 
the statute have been admirably carried out by the officers 
of the Metropolitan Board. In this respect, the London 
County Council is not likely to excel its predecessor. 

Factories and magazines are under the direct cognisance 
of the inspectors, and in regard to these it is encouraging 
to find that the official interposition takes due effect, the 
“greatest satisfaction” being expressed at the results 
which are observed from time to time. In very few 
instances has there been any tendency to retrogression, 
and where this has appeared there is reason to believe the 
measures adopted will have the effect of arresting any 
backward movement. In the vast majority of cases 
concerning these important establishments, the inspectors 
are able to report “some substantial and gratifying 
advance.” We thus read :-—“ There are now several private 
factories and magazines which, we believe, may challenge 
comparison with any similar establishments in other 
countries, whether public or private.” As affording some 
index to the general improvement effected under the Act, 
referenze is made to the continued small proportion of 
accidents. The number of deaths from accidents in 
connection with the manufacture of explosives during 
the past year has been only six, and three of these 
occurred in a toy firework factory not subject to 
regular inspection from the Government officers. The 
average number of deaths for the past ten years is 7:3, 
whereas the average for the four years preceding the pass- 
ing of the Act was 37 per annum. During the three 
years 1868-70, when no sort of inspection whatever 
existed, the annual average of deaths was 43. Yet there 
are now 112 factories on the books, many of them for the 
manufacture of new explosives, with new risks and diffi- 
culties, as against 55 in the beginning of 1876. The 
report goes on to make a very proper allusion to the 
appointment by the War-office of aCommittee of Chemists, 
for the purpose of specially investigating and dealing 
with chemical questions relating to explosives for use in 
the naval and military services. The subjects to be dealt 
with and investigated by the committee are generally dis- 
tinct from those with which the inspectors under the 
Explosives Act have to deal. Hence, there does not 
appear that any collision between the two organisations 
need occur. On the contrary, some useful consequences 
are expected to accrue from the independent labours thus 
to be carried on, especially as Dr. Dupré, who is the 
chemical adviser to Colonel Majendie’s department, is a 
member of the new committee. It isalso understood that 
Colonel Majendie and his colleagues will have an oppor- 
tunity of attending any experiments which may seem 
likely to be interesting or useful in connection with their 
functions. 

So far we have dealt with the general outline of the 
present report. Entering more into detail, we find a 
considerable addition to the list of authorised explosives, 
though in several instances the licenses are for importa- 


| tion only. Flameless securit, smokeless peer and 
t 


| lithotrite have also examination, with a view to 
| their being placed on the authorised list. Bronolithe and 
| silatvor were still under examination at the date of the 
| report. Dr. Dupré states that during the past year there 
has been a sotanie increase in what may be called the 
ordinary work of the explosives laboratory. This increase 
is due in the first place to a greater activity in the import 
tradeof dynamite, and, in thesecond place, to the introduc- 
tion and gradual adoption of new explosives. But the year 
has been chiefly remarkable for the great number of new 
explosives submitted for examination. The applications 
for license to manufacture or import new explosives, or 
for a novel use of old explosives, were as many as twenty, 
besides three applications for avthority to add a new 
ingredient or ingredients to explosives already licensed. 
Bellite was among those reported upon favourably, as also 
one kind of carbonite. Flameless securit, previously 
named, is securit, an explosive licensed in 1886, and of 
the same composition as bellite, with the addition of 
oxalate of ammonia. A second variety, containing nitrate 
of potassium in place of nitrate of ammonium, was also 
found unobjectionable. Silatvor, Dr. Dupré states, is the 
explosive regarding which it was gravely asserted in the 
newspapers that when exploded it only strikes forward, 
in consequence of which a heavy ball could be projected 
with great force even from a paper tube. “This non- 
sense,” Dr. Dupré says, “ was even repeated to me by the 
agent of the inventor.” The explosive proved to be an 
imperfectly purified nitro-lignine, prepared from woody 
fibre powdered to extreme fineness. Romit was one more 
attempt to render chlorate of potassium available as a 
constituent of an explosive for general use, and, like most 
such attempts, ended in failure. The article proved to be 
of very unstable composition, and was therefore adversely 
reported upon. <A short time afterwards a quantity of 
romit, while in charge of the inventor himself, exploded 
spontaneously. “Safety powder” was a mixture of 
chlorate of potassium and glycerine. However excellent 
when freshly made, time altered its character, and it 
became unduly sensitive. 

Reference occurs in the report to the gunpowder maga- 
zines at Barking Creek, and to the failure of the legal 
proceedings for their suppression. We offered some 
remarks on this subject early in June last, and expressed 
our anticipation that the transaction would be noticed in 
the next annual report of the Explosives Department. 
So we find it, and the magazines are described as “highly 
objectionable and dangerous,” in view of their situation, 
owing to the proximity of houses and factories which 
have sprung up in the immediate neighbourhood, some of 
the houses being only about sixty yards distant. Prac- 
tically there are now two of these magazines, their aggre- 
gate capacity being equal to 300 tons of gunpowder. 
Within a radius of two miles from the spot the whole of 
the Royal Arsenal at Woolwich is included, together with 
portions of North Woolwich, Plumstead, and Barking, as 
well as other gunpowder magazines. The Beckton Gas- 
works are only a thousand yards distant. The indictment 
having resulted in a verdict of “ Not guilty,” the report 
states that “The magazines thus remain as heretofore, 
and, of course, all responsibility with regard to the con- 
sequences of any explosion which may occur attaches 
to the occupiers.’ When the decision was given in 
the Court of (ueen’s Bench, we remarked that the 
conclusion was, on certain grounds, “a reasonable one,” 
it being arguable that if no amount of care in the manage- 
ment could give practical security to a magazine, the rule 
must apply to the Government establishments as well as 
to those that are private. The Government have a maga- 
zine at Woolwich, capable of holding nearly as much 
powder as the magazine belonging to the Chilworth Gun- 
powder Company, one of the parties proceeded against. 
The huge storehouse of gunpowder at Purfleet is a stand- 
ing menace to all Gravesend, and, if blown up, would 
interfere with the course of the Thames, besides inflicting 
damage on London itself. If magazines cannot be made 
safe, of course they ought to be kept at a respectful dis- 
tance. But with the excellent supervision of Colonel 
Majendie and his staff, we trust there is no appreciable 
danger from the magazines at Barking Creek. Yet it 
must be owned there is something anomalous in having 
such a huge accumulation of gunpowder within so short 
a distance of human habitations, and it were to be wished 
that such a state of things did not exist. 

The conveyance of explosives by road, so far as the 
Government inspectors are aware, is generally conducted 
in accordance with the requirements of the law. But the 
inspectors have very little opportunity of personally 
observing this matter, and the responsibility must be 
considered as practically resting with the local authorities. 
A striking instance of the need of vigilance occurred at 
Dudley, where a carriage containing a ton of gunpowder 
was sent through the borough in charge of a boy fifteen 


companies have not yet seen fit to adopt a more reasonable 
and liberal policy with regard to the conveyance of dyna- 
mite and similar compounds. The prohibitory policy so 
extensively adopted leads to the surreptitious conveyance 
of explosives by rail, with increased danger to the public; 
though if an accident should occur, the company would 
doubtless plead that they were not liable for damages. The 
importation of explosives shows a considerable increase 
during the year. In 1887 there was a great falling-off in 
the importation of foreign dynamite, but in 1888 there was 
an extraordinary rise, carrying up the figures to a higher 
— than in any previous year, except 1883, the quantity 

ing 1,120,8001b., comprised in forty-sevencargoes. We are 
reminded that practically the whole of the trade is worked 
by the Nobel Dynamite Trust Company, formed a few 
years ago to get rid of the competition then existing, 
which reduced the price of dynamite explosives to such a 
low point as to make the production almost unremunera- 
tive. But it must not be supposed that all the dynamite 
brought over to this country is consumed here, a large 
proportion being transhipped in British waters for expor- 
tation, chiefly to the Colonies, A different policy prevails 








years of age. Regret is again expressed that railway - 
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in Germany, where dynamites not of German manufac- 
ture are forbidden to be carried by the State Railways. 
The quality ofthe foreign dynamite continues to be 
favourably reported upon. In no instance during the 
year was any of it condemned. The importation of 
fulminate of mercury fell off considerably last year, drop- 
ping toa lower point than any previously known. The 
amount of roburite imported was ten tons. Quick-firing 
ammunition is licensed for manufacture only for the War 
Department, and is not licensed for importation. In three 
instances during the year there was an attempt to import 
this species of ammunition. In each case re-exportation 
was permitted, on payment of a fine. The strictness of 
the surveillance with regard to foreign explosives is shown 
by the seizure of a consignment of “crack shots” im- 
ported into Dover. It may be as well to explain that 
“crack shots” in this relation are a new variety of toy 
fireworks. The consignment in question was conducted 
under a licence, but this licence was valid only for Queen- 
borough, and as the goods went to Dover they were 
seized by her Majesty’s Customs. It seems a little odd 
that the importation of gunpowder does not require a 
licence, especially when we consider the fate of quick- 
firing ammunition. 

The conduct of some of the local authorities in the 
administration of the law is certainly highly reprehensible. 
Great remissness is shown in many cases, even after the 
Government inspectors have made remonstrance. The 
report points out that as regards small firework factories, 
stores, and registered premises, the Act must be practi- 
cally inoperative unless the officers of the local authorities 
are vigilant, and unless there is an efficient system of 
inspection. The report states—‘ We regret to have to 
say that, taken as a whole, the system actually in force is 
far below the standard which might reasonably be ex- 
pected.” In some places the work is done well, while in 
others—as in some of the smaller boroughs and principal 
market towns—“ the work of inspection is almost, if not 
altogether, neglected.” One effect of this is to place the 
law-abiding trader at a great disadvantage. In 1883 a 
particular town in the West of England was visited by 
the department ; in two instances in that town many 
illegalities were observed, including a large excess of 
gunpowder in both cases. The officer of the local 
authority appeared to have done nothing. During 
the past year another visit was paid, when a 
larger excess of gunpowder than before was found 
at each of the two places, and “seven other offences.” 
Moreover, the registration had run out, and at another 
place in the town there was a large excess of gunpowder. 
Clearly the last state was worse than the first. It is satis- 
factory to know that the offenders were prosecuted and 
fined. Yet, as the report states, the local authorities 
were in reality more to blame than the dealers. While 
the law is thus trified with in various places, several 
important districts and towns are mentioned in which an 
attentive and intelligent administration of the Act pre- 
vails. There is little doubt that, as time advances, the 
local authorities will be more generally alive to their 
duties under this statute, especially as the Local Govern- 
ment Act now comes in aid of a better state of things. 
Speaking of the Explosives Act generally, whether as 
administered by the local authorities or the Home-ofiice, 
we rejoice to find that its operation is accompanied by so 
little friction, and has accomplished so much good. 


ENGINEERS FOR THE NAVY. 

Proressor HeLe Saw has evoked correspondence in 
our pages, and the naval engineer once more makes his com- 
plaint. He has meted out to him scant justice. His life 
is not at all that which he was led to expect it would 
be when he, as an innocent youth, joined the service. We 
have often, ere now, urged on the authorities the necessity 
which exists for making a change in the treatment of 
naval engineers, but we doubt that our observations and 
remonstrances have done much good. The present moment 
is suitable for reviewing the whole position. Seventy 
new ships will represent a demand for engineers. It is 
worth while to consider how far the present system of 
training is satisfactory. 

To begin with the complaints made by engineers in the 
Navy. A little careful and dispassionate examination will 
show that the engineers are themselves, ortheir parents and 
guardians, responsible to a large extent for the existing 
state of affairs. The pay is quite small; but small as it is, 
there are hundreds of men who would be delighted to get 
it. The position, as regards rank, is anomalous ; but 
hundreds of men would be perfectly charmed to accept 
the position with all its inconveniences. Promotion is 
extremely slow; for hundreds of men it is amply fast 
enough. Those who are employed as naval engineers 
grumble; but outside their ranks there are hundreds, if 
not thousands, of men who grumble because they are not 
naval engineers. This is the inherent difficulty of the 
whole matter. The Admiralty can get as many men as 
they want--twice, thrice as many indeed—under the 
existing conditions. There is consequently no induce- 
ment to make a change, and all demands for improvement 
in pay and position must be made ad misericordiam. In 
one sense they are not demands at all; they are appeals 
to the mercy or goodness of the Admiralty, and they can 
be nothing else until the supply is reduced. If 
the British Government found difficulties in gettin 
engineers to serve in her Majesty’s ships, there woul 
be an immediate improvement in pay and position. It is 
not easy to see why there should be a change under exist- 
ing circumstances. In one word, it rests with the public 
to settle the question. If parents decline to send their 
sons to the Naval Engineer School; if a little pains are 
taken to stint the supply—the required end will be 
attained, but not till then. If the engineers would be 
free they must liberate themselves. 

There is, however, another aspect of the whole ques- 
tion. We believe that the Admiralty has for several 
years been proceeding on an entirely erroneous system, 
the education imparted to the engineers being unsuitable 
for its intended purpose. The theory is that the officers 





put in charge of the machinery of her Majesty’s ships 
should be trained mechanical engineers of very high 
attainments. The education given is indeed well calcu- 
lated to produce men competent to undertake the manage- 
ment of large works, and to design and superintend the 
construction of steam machinery. Such men are, to 
speak plainly and frankly, quite out of place in 
the engine-room. They have no scope for the use of 
that fine education which has been imparted to them with 
so much pains and at so much expense. It is true that a 
very very small percentage may, after about cena years 
of service, rise to a position in which they will have limited 
opportunities for advising on the design of machinery. 
But the great mass of naval engineers must just take 
what they can get, and they have no opportunities of 
makiug changes, or, indeed, of making anything. This 
is one reason why the men grumble; they are, in one 
sense, a great deal too good for their work. In another 
sense, however, they are not good enough. The engineers 
are all supplemented with engine-room artificers—that is, 
by fitters, who do the manual labour. We know that there 
exists a laudable desire on the part of naval engineers to 
exalt the dignity of their calling. It is dignified and 
honourable enough, but not quite in the way that some 
naval engineers, and those who are responsible for the 
education of all naval engineers, would have us believe. 
For example, it is more important that an engineer in 
the Navy should know how to use lead wire in setting up 
the brasses of a big end, than it is that he should have a 
competent knowledge of thermo-dynamics. Familiarity 
with the differential calculus will not fit a man to judge 
by sight of the nature of the coal he is taking on board. 
Of all qualities that a marine engineer should possess, the 
first and most important is that he should be vigilant. 
Vigilance is like charity, it covers a multitude of sins. But 
we are not aware that the college training of a naval engi- 
neer is calculated to develope this characteristic. We are 
afraid that in writing as we do, we may hurt the suscep- 
tibilities of some of our readers; but in truth we say 
nothing to hurt anyone. We believe that naval engi- 
neers are, as a rule, highly educated gentlemen, and we 
think that highly educated gentlemen are very natu- 
rally likely to grumble at the life they are called 
upon to lead. The care of one or a dozen marine engines 
and boilers makes no adequate demand on their mental 
powers, and most of the heavy and dirty work is done by 
the artificers. 

A comparison of a very inaccurate type is often made 
between the position of a lieutenant or a surgeon, 
and an engineer. The education of all three is, let 
us say, the same as regards cost and quality. But the 
naval lieutenant and the surgeon continually utilise their 
education; they feel its value and have scope for its exer- 
cise. It is quite otherwise with the naval engineer. He 
has learned a host of things which are of no earthly use 


tohim. Technical education has run mad in this direc- 
tion. The result is exactly what might be expected. 


Great and vague promises are made to parents and 
guardians. The very nature of the education imparted 
seems to be a guarantee that the posts to be filled must 
be of influence and importance. For what reason is a 
splendid engineering education given unless with the 
object of utilising the man? This is how it strikes the 
parent and guardian. Then years afterwards the truth 
comes out. There is next to no promotion: the education 
is next to useless. The years have been wasted, and the 
man is utterly dissatisfied, and all this because common 
sense has not been brought to bear. 

It is not enough to point out defects without suggest- 
ing a remedy, and the remedy lies, in our opinion, in 
reducing the staff of college-taught engineers, and raising 
up a class of men of the type found in our great 
passenger steamers, men who, in an engine room, 
are simply invaluable, because they are specialists. In 
our merchant navies there are men known as superinten- 
dent engineers very frequently, but not always, promoted 
from the engine-room. They are well paid, and they have 
splendid opportunities of showing what they can do in the 
way of design and suggestion. The engine-room staff is 
subordinate to the superintending engineer. The 
steamers of merchant fleets visit home ports regularly at 
comparatively short intervals, so that the superintending 
engineer can exert his control. But with men-of-war it is 
different, and they are often away from England for years. 
Let then each warship above a certain size carry a super- 
intending engineer—a man highly educated and com- 
petent, and well paid, with a good rank on board. The 
engine-room artificers could be, to a limited extent, re- 
tained, and instead of the existing engine-room staffs, there 
would be men in no sense or way less efficient than those 
now employed, but paid on a different scale, and holding 
a different rank in the service. These officers might 
be educated in Government schools; we should thus have 
two classes of engineers in the Navy,answering very closely 
to the commissioned and non-commissioned officers of the 
army. The engineers-in-charge would resemble sergeants. 
They would be executive; the superintending engineer 
would rank with a captain in the army ; his duties would be 
administrative. It would be quite possible for one of the 
executive to rise by steadiness and talent to the position 
of a superintendent, but that would be the result of his 
own exertions. It is, of course, impossible to do more 
than sketch very slightly the scheme which appears to us 
to best meet the conditions of the case. There would be, 
as now, highly-educated engineers in the Navy, only there 
would be fewer of them, and they would get much better 
pay and higher rank than they have now. The matter of 
promotion could be easily arranged. It would be a ques- 
tion of moving from ship to bigger ship. The larger 
vessels might carry a senior and a junior superintending 
engineer; in the engine-rooms would be men thorough] 
trained and fitted for their work and well contented wit 
their pay, their privileges, and their position. In this way 
we should avoid what is now a great injustice, and John 
Bull would get admirable service for, probably, on the 
whole less money than he pays now. Such a scheme is, 
however, for the future, and in justice something ought 








to be done for engineers now in the navy. On this point 
we shall have more to say at another time. 





NORTH-EASTERN ROLLING STOCK, 


In the half year now running its course the North-Eastern 
Railway purposed making an addition to its rolling stock very 
considerably in excess of that of recent periods. In the last 
half of last year it expended £80,854 out of capital account on 
additional working stock. In the current half-year the official 
estimate of the expenditure for additional working stock is 
£150,000—not much short of double the amount spent in the 
preceding half-year. Last half-year the expenditure was chiefly 
in carriages and wagons, there being added to the stock twenty 
new carriages and 905 additional goods wagons, as well as 400 
mineral wagons ; but the latter must be set against a decrease 
in the numbers of smaller coal wagons. In the current half- 
year there will be added some new locomotives, but the growth 
of the traffic suggests the need that there will be for the addition 
of wagons also, for that growth is largely in the merchandise 
branches of the traffic, though up to the present there has been 
an increase in every branch. The North-Eastern Railway is 
exceptionally favoured in some things ; it has cheap fuel,and it has 
also the possibility of making its rolling stock cheaply also, for it can 
import its timber, and if need be,can make its stock up at the ports 
where that timber is landed. It is true that it builds part of its 
rolling stock at York, though that inland centre must, by reason of 
its distance from the ports, add to the real cost of construction of 
working stock. The needs of the district served by the North- 
Eastern Railway, however, are now growing so rapidly that all 
the works it has will have full employment in keeping supplied 
the growing needs of the great industries of the north-east, 
and of the vast population that is increasingly able to pay for 
travel now. And though the directors of the North-Eastern 
Railway did not expect a few months ago to have a further 
expenditure on additional rolling stock beyond that we have 
named for the current year, it seems now tolerably clear that 
they will have to do so when they next draw up their estimate 
of anticipated expenditure. With a growing trade, there is an 
increased need of facilities to work that trade; and as the trade 
of the north-east widens, alike in area and in character, there 
will be the need for enlarged and yet more varied rolling stock. 
At the present time the company has no great work before 
it, and there is only one branch of any moment to be made— 
that of the Dunston extension ; so that it has more opportunity 
to devote itself to meeting the wants of the lines that it has, 
and of the district it has now the almost entire monopoly of. 
Whether or not the “railway race’’ will take place this summer 
remains tu be seen, but the possibility of it will induce the 
companies over whose lines it was run to keep the whole of their 
rolling stock as efficient as possible. 


STEEL AS AN ENGINEERING MATERIAL, 


Wuitst the growing use of steel as an engineering material 
testifies unmistakeably to its superior suitability for general 
purposes, yet there are situations where it appears to be rejected 
in favour of iron, and these instances seem lately to have been 
on the increase, The greater liability of steel to corrosion is in 
many cases the cause of this preference for the older metal, 
especially in boilers where the feed water is bad. Much has 
been said anent Thames mud, but it is doubtful whether it is 
worse than the ingredients of Staffordshire canal water; any- 
how, the latter element is a serious nuisance to the steam user. 
This perhaps is why one sometimes hears of such cases as 
a Staffordshire steam user paying as much as £400 for a 
boiler 30ft. long by 8ft., and insisting, as one of his 
chief conditions, that it should not be made of steel. 
In many cases, however, steel is doubtless condemned un- 
necessarily. An ironmaster put steel in the bottom of his 
boilers, and had to have them re-bottomed before it had worn 
three months. He put in iron, and the iron continued very 
much longer. In a case like that, there must, one would think, 
have been some serious defect somewhere. More often than 
steam users think, failures in boiler working arise from electro- 
lytic action where various metals are in conjunction. A 
notable instance of this kind was mentioned at a meeting just 
held, of the South Staffordshire Institute of Iron and Steel 
Works Managers. A paper was read by Mr. G. H. Walkeden, 
entitled, “ Notes on the Lancashire Boiler,” and in the course of 
discussion, this topic of electrolytic action was touched on by 
Mr. A. E. Tucker, metallurgical chemist, of Smethwick. He 
knew, he said, of cases in that district in which boiler explosions 
had been clearly attributable to electrolytic action set up by 
the combination of iron and steel in the construction of the 
boiler, and by the presence of brass fittings. This action had 
sometimes been set up by the use of tie rods of manganese 
bronze and phosphor bronze and similar materials. The inten- 
tion had been to prevent corrosion, but the effect was just the 
reverse, for the electrolytic action had been very marked at both 
ends of the tie rods, and the steel plates had been correspondingly 
corroded at those particular points. Doubtless, many instances 
of the kind adduced by Mr. Tucker could be recorded where 
the blame rests neither with bad feed water, nor with the 
quality of steel, but with unsuitable combinations of metals, 








LITERATURE. 


The Severn Tunnel: Its Construction and Difficulties, 1872-1887. 
By Toos. A. WALKER. London: Richard Bentley and Son. 
1888. 188 pp. 

Tue history of the successful victory over the unprece- 

dented difficulties which attended the construction of the 

tunnel under the Severn, is one which comprises a record of 
some of the boldest and most audacious feats in engineering 
which the world has known. It is a history which most 
worthily deserved to be written by one thoroughly capable 
of the task, and to be presented to the world embellished 
with the highest arts of the printer and of the engraver. 

No one could have succeeded more completely than Mr. 

Walker has done, thus giving one more proof of the many- 

sided ability of the engineering contractor in whom Eng- 

land’s chief engineers repose confidence which is unlimited, 
but which has never been misplaced. 

This history is very interesting to any reader, but 
remarkably so to engineers. It is written in a simple, 
clear style, and yet in that comprehensive manner that 
makes a few words sufficient to press the reader’s imagi- 
nation into service, and give him a vivid picture of much 
whilst he reads but little. Few of the many hundreds of 
thousands who will pass through the tunnel on their way 
to South Wales will ever have the faintest notion of the 
physical and mental labour, and anxiety, courage, and 
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endurance which it represents. Of the heavy draughts 
on these qualities Mr. Walker has not said much, but he 
has told us of the seemingly insuperable difficulties, how 
they were met and overcome, and of the incidents con- 
nected with them. These things are told in but few 
words, but they are sufficient to enable the reader to form 
a very good mental picture of the nearly superhuman 
efforts which several times had to be made. It is a mis- 
fortune of the civil engineer, unlike another profession, 
to bury much of his best, most creditable, and successful 
work. The Severn Tunnel is an instance. Only the two 
headstones, or rather very plain portals at either end of 
the tunnel, are seen by the ordinary traveller. To those 
travellers who can understand the existence of heroes out 
of a battle-field, we may say,read the historyof this work, 
and then ask whether grand and heroic achievements are 
not worthy of commemoration by the employment of a 
few bold strokes of art, as a relief to the stern utility 
which marks the history as well as the visible evidence of 
this great engineering success. 

Mr. Walker gives a description of the estuary of the 
Severn and the country round, and follows this with a 
history of the undertaking down to the recommencement 
of the works under his contract. The work then under- 
taken and the method of carrying it out, the construction 
of the shield, the closing of the headings, the lowering of 
the water in the shaft, the tremendous pumping opera- 
tions and difficulties with the pumps, and the gallant 
work of the diver Lambert, are next described, and credit 
is very properly given to Lambert, without whose aid the 
tunnel might to this day have been under water. All 
other divers, including Fleuss, were unsuccessful, and 
Lambert had to walk and climb amongst the debris and 
timber and tools, in an absolutely dark tunnel filled with 
water under a head of 30ft., and only kept down to this 
by several great pumping engines, whose history included 
several breaksdown. Through this he had to find his way 
1000ft., hauling with him the hose that gave him air. 
Several times he failed, for he could not move so long a 
length of pipe. He started again and again on this peril- 
ous journey, and ultimately made a final attempt aided 
by two other divers, one at the bottom of the shaft to 
pass the hose into the heading, the second accompanied 
him some 500ft. and helped to haul in the hose ; and from 
that point he groped along, attempting 500ft. more alone, 
but was quite unable to get the pipe along, and finally 
had to return unsuccessful, Ultimately he learned the 
use of Fleuss’ apparatus, and succeeded alone in reaching 
the iron door in a head wall. Here, with his life depend- 
ing on an apparatus with some parts not very strong, he 
had to find and pass through the iron flap door, pull up 
tramway rails, come back through the door and lower 
it, and screw down a sluice valve. This, after two 
journeys, with the Fleuss dress, he succeeded in 
doing. Even after this the difficulties were not over- 
come, and even at the present time, with the tunnel 
completed, and all the water excluded that it is pos- 
sible to exclude, about 24 millions of gallons of water 
per day have now to be pumped to keep the works dry. 
We must not here attempt to follow Mr. Walker in his 
elaborate account of the operations, nor to discuss the parts 
taken by the several engineers in the work, and the 
dissent of Mr. Richardson, the originator of the tunnel, to 
some of the courses adopted. Mr. Richardson has pub- 
lished some of his views in a paper read before the engi- 
neering section of the Bristol Naturalists’ Society, and 
several accounts of the work, as commenced by him, have 
been given in our columns.'| Mr. Walker’s book contains 
numerous illustrations and steel engravings of those 
chiefly concerned, to which we cannot help thinking that 
Lambert’s likeness should have been added. In his 
preface, Mr. Walker says, “One such experience as the 
Severn Tunnel, with its ever-varying and strangely-con- 
torted strata, and the dangers from floods above and floods 
below, has been sufficient for me. One subaqueous tunnel} 
is quite enough for a lifetime.” After reading the book 
every one will agree with this, and will congratulate 
author and publisher. 


Topographical Drawing and Sketching, including Applications of 
Photography. In two volumes. By Lieutenant H. A. Reep, 
U.S. Army. Second edition, revised and enlarged, 4to. New 
York: Wiley. London: Triibner and Co, 1888. 

Tuts work, describing in detail the methods of drawin 

and sketching practised in the principal topographica 

schools, was prepared by the author for use in the United 

States Military Academy at West Point, New York, 

where he occupies the position of assistant professor of 

drawing. It first appeared about two years ago, and we 
gave a full analysis of its contents in our columns, We 
are glad to see that the author’s labours have been so 
fully appreciated that the second edition now before us 
has been called for at such a short interval. In its present 
form the work is enlarged to two volumes, which are 
bound in one. Vol. I. contains the subject matter of the 
first edition nearly in the original form; but the part 
treating of photographic sketches is omitted, and some 
valuable additions have been made, including methods of 
plotting when the earth’s sphericity is considered—i.e., 
the apportionment of spherical excess—plotting by rec- 

tangular co-ordinates, and the method of adjustment of a 

tertiary system of triangulation, or one in which the sides 

do not exceed three miles in length, as used by the United 

States Lake Survey. The subjects of conventional signs, 

modelling, and sketching are also treated in fuller detail 

than before. The five pages originally devoted to topo- 
graphic photography are now expanded to sixty-five 
pages, and printed as a second volume. This contains 
matter of very great interest, and which will, we think, 
be new to many readers in this country. According to 
the author, photography has been largely applied to 
surveying in foreign countries, especially in France, the 
most successful work of this kind being due to Colonel 
Laussedat, now Director of the Conservatoire des Arts et 
Metiers, who may be called the inventor of practical 





photographic surveying. Two of his most extensive 
undertakings were a partial survey of Paris made in 1861, 
and one of the town and environs of Grenoble made under 
his direction by Captain Javary. In each case very con- 
siderable accuracy was attained; in the first, the topo- 
graphic details agreed exactly with those of the regular 
survey made by the Ponts et Chaussées, while in the 
second, the differences of level as compared with the 
regular map nowhere exceeded 19in., an amount which, 
for ordinary topographical purposes, is well within the 
limit of permissible error. 

The three principal methods adopted in practice are :— 
(1) By plane perspectives, z.¢., using the ordinary landscape 
camera and flat plates ; (2) By cylindric perspective, using 
a camera with a semicircular back called the topographic 
+ ing ae ge recently invented by Colonel Moéssard of 
the Ecole Supérieure de Genie. This has the advantage 
of giving the complete tour of the horizon with only two 
plates and a fraction—20 deg.—of a third, while with the 
ordinary camera, from seven to ten eee will be required 
according to the angle of aperture of the lens used; (3) By 
radial perspectives, This includes prot Cea par plane 
tables in which the image is projected by total reflection 
upon a horizontal surface, Chevallier’s camera made by 
Duboscq being one of the most improved instruments of 
this class. The author’s practice has been mainly with the 
first of three methods using an ordinary landscape camera 
with a Dallmeyer rapid rectilinear objective of 15°68in. 
focal length. A tract of about twelve square miles was 
mapped for views taken with this instrument, and the 
points plotted for the negatives checked exactly with 
those on the existing plan map; and similarly, the 
differences of height corresponded with the measurements 
carefully made by a surveyor’s level. A map made by 
this method is given as au illustration ; it was plotted to a 
scale of ;5}55 and reduced photographically to s5}5 for 
publication. The field work included the taking of 
thirteen views from three stations and was done in ten 
hours, the plotting with experienced workers could be 
done in twenty-four hours. Another example showing 
the application to more detailed work is also given. This 
represents the country about S. Marie-aux-Mimes, in the 
Vosges, which is given with horizontal contours at five 
metres interval. It was done by M. Javary in 1869 ; the 
field work occupied ten days, when 1400 points were 
determined by taking fifty-two views from thirty-one 
stations. 

A short chapter is devoted to telescopic, or long range, 
and balloon photography, the latter being mainly descrip- 
tive of the methods tried up to 1880, and a shorter notice 
of recent experiments by Messrs. Tissandier, Nadar, Shar- 
boll, Captain Elsdale, and other workers in the same field. 
This, though interesting, is necessarily of less value than 
the —— portion, the subject being still in a very 
experimental stage. Telescopic photography consists in 
substituting an ordinary reconnoitring telescope for the 
objective in a landscape camera, whereby enlarged views 
of particular points may be obtained with the same 
camera as an ordinary picture. The telescope may be 
used alone or in combination with the objective belonging 
to the camera, care — taken that no light enters the 
apparatus except for the subject to be photographed. 

he method is, in fact, very similar to that practised in 
taking lunar photographs, as described in astronomical 
treatises. An example of its application to architectural 
purposes, by M. Mathieu, is given in the text. This is 
an enlargement of a castellated building, which is almost 
invisible in an ordinary landscape picture 5in. by 7in., to 
a circular view 3in. in diameter, in which the leading 
details are perfectly recognisable. The amplification is 
about twelve times linear. Good negatives have been 
taken by this method at a distance of 3? miles. 

It may be as well to state, for those who may possess 
the former edition, that the second volume may be pro- 
cured separately. 
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TENDERS. 


MEAT EXTRACT PLANT. 
For machinery and plant for Brazilian Extract of Meat and Hide 
Factory, Limited, Porto Alegre, Brazil, to the designs of Mr. 
Frederick Colyer, Westminster, S.W.:— 
Contract No. 1—Extract of meat plant: 
Messrs. Pontifex and Wood (accepted) .. 
Contract No, 2—Patent water-tube boilers: 
Messrs. Babcock and Wilcox (accepted) 
Contract No. 4—Charcoal plant : 
Messrs. George Waller and Co. .. 


£ 8s. 4, 
+ 1644 0 0 
- 98310 0 


-- 498 0 0 








De_ta METAL.—Prices now quoted are:—Delta metal ingots, 
Nos. 1 to 4, £63 10s. per ton; bars, from 84d. per pound and 
upwards, 


LIVERPOOL ENGINEERING Socrgty.—At the fortnightly meetin 
of this society, held on Wednesday, the 8rd inst., at the Roy: 
Institution, Mr. Walter Lang read a paper, entitled ‘‘ Remarks on 
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SERVE’S PATENT RIBBED TUBE. 


Our attention has been drawn to a new system of tubes for 
boilers, which promises to effect an unexpected saving in fuel, 
and to add to the convenience and economy of forced draught. 
The patentee, M. Serve, a French engineer, holds the opinion 
that the plain tube allows a great proportion of the heat to pass 
unused into the chimney, and the object of his invention is to 
provide greater heat-absorbing surface. The result is a tube 
with internal ribs projecting towards the centre of the tube, as 
shown on the accompanying section, when used in boilers for 
steam generation, or with ribs on the outside for other purposes. 
That the object has been gained is shown by results of an 
elaborate series of experiments made by the French Admiralty 
at Brest. In the boiler generally used by them for experiments 
plain brass tubes and “Serve” ribbed tubes were alternately 
tried under identical conditions. The number of tubes in each 
case was sixty-four; length, 6ft. 74in.; outside diameter, 3in. 
The coal used was the same throughout, carefully weighed, and 
the water exactly measured. 

The results of six days’ trial with each kind show that the 
same quantity of coal with the Serve tube evaporated 15 per 
cent. more water with natural draught, and an average of 
20 per cent. more under forced draught, varying between #{in. 
and 144in. water gauge pressure. These results were accom- 
panied by an average reduction of temperature in the smoke-box 
and funnel of fully 200 deg. with natural draught and 300 deg. 
with forced draught. The increased steam generation and 
decreased temperature in the smoke-box and funnel show beyond 








doubt that the ribs absorb heat and communicate it to the cir- 
cumference of the tubes, and thus to the water. Contrary to 
the expectation of the French Admiralty, the time taken in 
getting up steam was not greater than with ordinary plain 
tubes. By means of the Serve tube, therefore, forced draught 
can be employed economically and without discomfort with 3in. 
tubes, and in vessels now using natural draught a much larger ; 
the experimenters say double quantity of steam can be generated 
or a considerable part of the boiler capacity laid off or removed 
by substituting the new tubes and forced draught. In vessels 
having already forced draught 20 per cent. more steam can be 
produced with the same fuel or the number of boilers reduced 
proportionately. In some cases the speed of the vessel could be 
increased instead of making other alterations. 

With forced draught there can be little difficulty in keeping 
the tube clean, and with natural draught an ordinary wire brush 
has been found sufficient. For exceptional cases, a scraper of 
circular disc shape with notches can readily be made. For the 
purpose of fitting the ends of the tubes in the tube plates, the 
ribs are removed for a distance of, say, 2in. from the end. The 
well-known firm of John Brown and Co., Sheffield, have under- 
taken to manufacture these tubes on a suitably large scale, and 
now that the difficulties of manufacture have been overcome, 
the plant for different sizes of tubes is being put down as rapidly 
as possible. Judging by the energy displayed by this firm in 
bringing out the Purve’s patent ribbed flues, for which they 
have already received orders for upwards of 3000 in the very 
short space of two years, and have actually supplied over 2500, 
we have no doubt they will soon meet any demand for this new 
tube. The Board of Trade and Lloyd's Surveys have sanctioned 
its immediate use in boilers under their survey, on the under- 
standing that for the present the thickness of the circum- 
ference shall be the same as is now required in plain tubes. 
The Admiralty also, we are informed, have the tube under 
consideration. 








THE ANTOFAGASTA RAILWAY, BOLIVIA— 
VIADUCT OVER THE RIVER LOA. 


WE publish on pages 332 and 337 the first of a series of 
engravings of one of the most remarkable viaducts in the world, 
namely, that carrying the Antofagasta Railway over the River 
Loa, in Bolivia. It has been constructed from the designs of 
Mr. Edward Woods, P.P, Inst. C.E., by the Horsley Company, 
It is 9852ft. above the sea level, and the rails are 336ft. above 
water. We shall publish a large engraving and details in our 
next impression. 








CONCERNING A RECENT ENGINEERING FEAT. 
The Very First Lord of the Admiralty is interviewed by MR. PUNCH. 

Mr. Punch (bowing politely). Perhaps, my Lord, you could give 
me a little information. I hear that your Engineer-in-Chief, Mr. 
RICHARD SENNETT, has sent in his resignation, having joined the 
well-known firm of MAUDSLAY, SONS AND FIELD. _Is this the case? 

The Very First Lord (pleasantly). Yes, Mr. Punch; you have 
been correctly informed. It is. You see, it is the humorous 
custom of this Department to undervalue the services of first-class 
scientific experts, and to offer them accordingly inadequate 
remuneration. As Mr. RICHARD SENNETT was, when in our service, 
at the head of the largest steam navy in the world, we naturally 
endeavoured to cut down his salary to as low a figure as possible, 
and fixed it, therefore, at £1000 a year. As any engineering firm 
in the kingdom will pay a far handsomer stipend than this, even to 
the head of a single department, he, oddly enough, perhaps being 
deficient in a sense of humour, on the first opportunity presenting 
itself, actually threw up the post and left us, 

Mr. Punch. Quite so. But do you find so economical—ahem !— 
a —F of doing business answer ? 

he Very First Lord (considering). Well—um—perhapsnot. In 
fact, rather the contrary; for we cannot command the services 
even of our own able men. Indeed, all the leading posts in high- 
class Engineering Firms are, of course it is satisfactory to know, at 
the present moment, filled by scientific experts who have taken 
honours at the Royal Naval College itself. 

Mr. Punch (severely). Certainly, that is very satisfactory. Some 
people would consider the information rather startling. May I ask 
my Lord, what you intend to do? 

The Very First Lord (jovially). Well, to be quite frank with you 
Mr. p ew 4 I don’t know what our intentions may be, but I can 





Steamship Performance Diagram,” 


confidently tell you what we shall do, and that will be—just 
[Left smiling amiably as interview terminates, 


nothing ! 
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THE CRYSTAL PALACE PHOTOGRAPHIC 
EXHIBITION. 
No, IL 


Mr. Fox Sew has on view a pocket camera of some interest 
to those in want of very portable apparatus; it is fitted with 
more conveniences than most of the smallest fixed focus cameras, 
and is an instrument with which in skilled hands good work 
can be done on quarter plates, and the pictures afterwards 
enlarged if necessary. The camera, closed, is represented in 
Fig. 7, and in the act of being opened in Fig. 8. Two hinged 


Fig. 7 





wooden leaves open outwards, the bellows is then extended, and 
the bellows front fixed on the ends of the extended leaves, so 
that the opened camera has somewhat the form of a stereoscope. 
This method of extension for tourists’ cameras has been in use 
in France for fifteen or twenty years, and, so far as we know, 
Mr. Shew’s camera is the only 
one made on that principle in 
Great Britain. It answers well. 
The camera has a rapid doubtlet 
lens with instantaneous shutter, 
and when the light is good can 
be used while held in the hand, 
as represented in Fig. 9. It is 
not an instrument of the “ detec- 
tive” class, there being no con- 
cealment about it, but it could 
be used as such, if desired, 
by fitting it up inside a box. When requested, Mr. Shew 
turns these cameras out fitted with rising and falling 
fronts. Without these fronts the camera is of less utility; 
indeed, how any amateurs can be satisfied to go without them 
isa puzzle. The dark backs of the camera are of kind ordi- 


Fig. 9 





Fig. 





narily used with complete tourists’ cameras, used on the tops 
of stands. 

To avoid the weight of a stand with this pocket camera, 
Mr. Shew has devised the appliance shown in Fig. 10 for 
gaining a firm support to it out of doors, when a tree, gate, or 
other wooden object is in such a position as to be 
available. Fig. 11 is another view of the camera 
and its support, and Fig. 12 shows the support 
when closed to go in the pocket, also its screw, 
and the hole in the support into which it fits, to 
avoid inconvenience to the bearer. Mr. Shew 
also has a walking-stick stand of bamboo, with 
the two other legs of the tripod inside it, and 
made of hickory. It is as firm as can be expected 
with a stand of the class, and will act all right 
when there is no wind. All the points connected with this 
camera and its adjuncts have been well thought out. 

Mr. Shew also exhibits a rocker—Fig. 13—for automatically 
rocking plates while under a process of slow development. It 
is on the pendulum principle, with a very heavy weight at the 
bottom, and a board 
on the top, repre- 
sented in the cut as 
carrying half-a-dozen 
dishes. The top of 
the pendulum is 
pushed upon the 
edge of any table; 
then, upon giving 
the weight a slight 
kick with the foot, 
the rocking will go 
on forseveral minutes 
before another kick 
is necessary. This 
rocking keeps the 
developer flowing to 
and fro over the 
plate, and favours 
equal action. An interesting point in connection with the firm 
of J. F. Shew and Co. is that its establishment in London dates 
back to Daguerreotype days, for it was founded in 1849. Of 
late years Mr. Shew has been devoting attention to the wants 
of amateurs who require light pocket cameras for small nega- 
tives, and afterwards handy apparatus for enlarging the same 
at home. The camera just described is not made of quarter 
plate size only; it can be had of greater dimensions, but as 
these larger dimensions are appruached the question arises— 
Why not preferably adopt a regular tourist’s camera and stand 
complete? The advantages of Mr. Shew’s camera seem to come 
in when it is a question of stowing away everything in pockets 
of moderate size. 

Mr. T. R. Dallmeyer has of late been giving special attention 
to that class of instantaneous shutters which acts when fitted 
in or upon lens mounts, and not next the plate. When 
exposures are rather prolonged, the kind of shutter used is of 
less importance; but when they are required to amount but to 
small fractions of a second, it is then of importance that they 
shall throw the maximum of light upon the plate for the short 
time during which they operate. 

Theoretically and practically, the best form of lens shutter 
acts between the lenses, and opens and closes from the centre ; 
but if a shutter be made in which two leaves with straight edges 
separate and close again, it is evident that more light reaches 


Fig. 12 





Fig. 13 











the plate during the movement of opening and closing, but the 
illumination is not quite so even. If, however, the shutter 
remains fully open a long time relatively to the act of opening 
and closing, the effect of slight inequality of illumination for 
the time of opening may be of little importance. This end 
is attained in the shutter represented in Figs. 14 and 15. In 
Fig. 14a pin A is shown, which, when the spring of the shutter is 
released, moves in a curved slot, C B; it, however, moves but 
from B to A before it has fully opened the shutter, and then has 
to traverse the whole length of the slot before it suddenly closes 
the leaves, which are made of ebonite. This shutter is light in 
weight, and requires but a simple form of driving apparatus. 
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Mr. Dallmeyer made the efficiency of this class of shutter a 
matter of mathematical investigation, and made known the 
results at a recent conference of the Camera Club. He said, 
“Some month or two ago a shutter was shown to me by Mr. 
Lyon, of Cambridge, which worked between the lenses, being 
formed of parallel plates opening and closing, and he claimed for | >) 
it that the period of opening and closing was only a small | 100 5€¢ 
fraction of the period that it remained fully open. I then | 
pointed out to him that I had already made a shutter on an | 
entirely different principle, as regarded the driving portions of | 
the mechanism and working outside the lens, but it certainly | 
did not remain fully open so long compared with the times of | 
opening and closing as his did. I was struck with the probable | 
advantages to be derived from such irregular movemeuts, and | 








| Shutter opens in ;},5 sec., remains open 3, sec., and closes in 
The total illumivation in these steps is 
a52a?t, 1 47% 8  aseatt 
100 4 100 100 
= °07187 Ia’. 
“Case 2.—Total time of exposure, ,'5 sec. Shutter opens in 
vy sec., closes in = sec. The total illumination 
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“The ratio of the light admitted in the 
first case to that in the second 
_ 07187. 14 
= or 
0452 9 

“Hence it is of interest to observe 
that, with the most efficient form of 
shutter, although used at full aperture 
for a much longer time than is employed 
in opening and closing, it is shown that a 
shutter constructed on these lines is much 
more—in the particular instance once and 
a-half times—efficient than the same 
thutter with even motions. The result, 
then, of the whole matter is, that the 
future photographic shutter is one in 
which the whole aperture of the lens 
employed may be used for the longest time 
possible, compared to the periods of 
opening and closing ; and it is apparent 
that if this proportion is excessive, it will, 
except in some particular instances, be 
advisable to employ the most efficient form 
of shutter except where absolute equaliiy 
of illumination becomes an essential, and 
in the latter case it must be at the optical 
centre of the combination and of the 
central form.” 

Last year, in connection with a former 
Crystal Palace Exhibition, a new shutter 
by Mr. Dallmeyer was described in these 
pages, which shutter opened and closed 
from the centre, somewhat after the 
manner of the motion of an iris diaphragm, 
with the advantage that the lens tube 
was not completely severed, for Mr. 
Dallmeyer’s objection to the iris dia- 
phragm is, that when the lens tube is 
severed the centreing of the lenses may 
possibly not always be perfect or 
keep perfect. Since that time he and 

Mr. Beauchamp have made improvements in the shutter 
to enable it to be opened more or less at will, so that it shall act 
both as a shutter and as an iris diaphragm, yet without the 
lens tube being completely severed. The shutter itself was 
pictured in these pages last year; the mechanism by which it is 
now driven is represented in Fig. 17. The clockwork arrange- 
ments actuate a crank pin which passes through a semicircular 
slot in the side of the case. The case is adjustable circum- 
ferentially to a limited extent in a box, by means of a tangent 
screw gearing gearing into teeth on the edge of the flange of the 
case, and turning in bearings fixed on the edge of the box. The 
flange is guided by screws passing through slots, and can be 
clamped in place by a milled screw. The crank pin may be 
arranged to be free to make a complete half revolution in the 
slot, therefore to move the arm sufficiently to open the shutter 
to its fullest extent, but the case may be so placed that the 
crank pin is no longer able to traverse the entire length of the 
slot, and then the crank pin can only describe a segment of the 
half circle, and the shutter is opened but to a corresponding 
extent. In some cases, say the inventors in their patent, it is 
required to open the shutters, and to hold it open a definite time 
in order to get “a longer exposure than can be obtained by the 
opening and closing of the shutter by the unrestrained action 
of the crank pin operated by the spring barrel, or while focus- 
sing. For this purpose we connect directly or indirectly to the 
| ratchet wheel, by which the barrel is prevented from rotating, a 
disc or plate having in its edge a single notch, or if preferred a 
projection. A releasing lever or trigger is so arranged that a 
catch on the said lever or trigger is capable of engaging with 
the teeth of the ratchet wheel, and another catch on the said 
| lever or trigger with the notch or projection on the edge of the 
disc or plate, but so that when the one catch is engaged in the 
teeth of the ratchet wheel the other catch is held away from 
| and cannot engage with the notch or projection of the dise or 
plate, whilst when the one catch is disengaged from the teeth 
of the ratchet wheel, the other catch bears against the edge of 
the disc or plate, and is free to engage with the notch or pro- 
jection thereon,” 
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was led to investigate theoretically how fara shutter constructed 

on these lines is more efficient than those of regular motions as 

dealt with by Mr. Mallock. The 
practical result is shown in the 
shutter before you, the move- 

Ri ment of the parts being attained 

in a manner that entirely avoids | 

/ \ shake. I wish to mention here 
the valuable assistance rendered 

me by Mr. Beauchamp, engi- 

neer, of Tottenham, who has 
worked conjointly with me in 
perfecting mechanical details. 

“To calculate the light tra- 
versing a circular aperture while 
opening by two shutters origin- 
ally meeting along a diameter, 
and separating with uniform 
velocity :— 

Ps “Let AOB be the quadrant 
of a circle, P N the edge of the 
shutter at a given instant. 

“ Let I = normal illumination, i.e., the amount of light falling 
on unit area of the plane of A OB persec. If a = area of aper- 
ture AON P, the light crossing it per sec. is Ia, and in a line 
dt, ladt, the total light admitted by the shutter being 
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The number of instantaneous shutters which have been 
invented is legion, but those which hold their own among prac- 
tical men, for working between the lenses, and giving the more 
excessively short exposures without introducing drawbacks to 
efficiency, are few. The shutter just described is one over 
which first-class theoretical and practical ability have been 
brought to bear; indeed, Mr. J. B. B. Wellington, a recognised 
skilled hand at instantaneous photography, and who is practi- 
cal'y acquainted with the working of some of the chief rapid 
shutters, has publicly characterised this shutter of Mr. Dall- 
meyer’s as the best he has seen for acting between the lenses. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE annual dinner of the Institution of Civil Engineers was held 
in the Middle Temple Hall, by the permission of the treasurer and 
benchers of that hon. society, on the 12th inst. There was a full 
company, the president of the Institution, Sir George B. Bruce, 
occupying the chair. 

Sir Arthur Hood, Senior Naval Lord of the Admiralty, replied 
for the Navy. He remarked that the very adverse criticisms which 
had been recently passed on the state of the Navy had, no doubt, 
created a feeling of uncertainty and insecurity in the minds of 
those who were not thoroughly acquainted with the facts. These 
gentlemen, the experts, had made most disparaging statements in 
relation to the state of the Navy. They had stated that the Navy 
wasinsucha weakand inefticient state that not a scrap of organisation 
in preparation for war existed, and that the result of the manceuvres 
had been to show the feasibility, in case of war, of our commercial 
—_ being placed under ransom and of our commerce in the Channel 

ing captured or destroyed. It had even been hinted that in the 
event of England’s being engaged in war with one single first-class 
naval Power our fleets might possibly meet with a crushing defeat in 
the Channel, which would leave the country open to invasion. He 
was glad to have that opportunity, as Senior Naval Lord of the 
Admiralty, to briefly reply to these statements. He first denied 
positively that the Navy was in an inefficient state. Further, he 
asserted that the Navy at this moment was in a better state of pre- 
paration for war than it had been at any time for the past twenty 
—. They knew that there had been delay in the supply of heavy 

reech-loading guns to; many of our battleships, but this was due to 
many manufacturing causes over which the Admiralty had no con- 
trol whatever. These difficulties, however, were drawing to a close, 
and by July, at the latest, they would have received the whole of the 
guns. He would admit that the Navy was not so strong as he 
would wish to see it, in order to mect with undoubted success a 
combination of the two most powerful foreign navies, but this was 
the end which the present Board of Admiralty had endeavoured to 
attain, and it was to enable this end to be reached with certainty in 
as short a time as possible that the new scheme for increasing the 
strength of the Navy had been prepared. One of the naval experts 
had stated that this scheme was one which he prepared and drafted 
in December last ; but, as a matter of fact, this was utterly and 
entirely inaccurate. It was considered in all its details, and even- 
tually decided upon by the Admiralty many months before that time, 
and it was actually in print on the Ist of July last. As to the 
statement that no organisation existed in preparation for war, he 
would merely point to the fact that last July sixty-eight ships of 
war were assembled, in all respects ready for service, within five 
days of the orders being issued by the Admiralty, and in the naval 
manceuvres to be held this year the number of vessels would be 
largely increased. As to the late manceuvres, showing the feasi- 
bility in time of war of placing our commercial ports under ransom 
and destroying our commerce, one important point appeared to 
have been forgotten—that in the late manceuvres both the attack- 
ing and defending forces were provided by our own Navy; and, 
therefore, in case of war our defending forces would be, at the 
least, double the strength they then were, and would be able to offer 
double the protection. The real object of these naval manceuvres 
was to gain imformation on important points, and he believed it was 
fully attained, and that every man and officer engaged in them 
obtained valuableexperience. Lastly, as tothe suggestion of our fleets 
being crushingly defeated in the Channel and the country laid 
open to invasion, he failed to realise for a moment why our superior 
fleets should meet with a result so widely different from all their 
former glorious traditions, He had been told by competent military 
authorities that it would take ten days to assemble 150,000 men at 
any point of embarkation opposite our coast, and forty-eight hours 
to embark them if the ships were ready, making twelve days the 
shortest time that such a force would be ready to leave the coast. 
But, as had been shown, in five days we could assemble a fleet of 
sixty-eight vessels ready for services, and with such a fleet and 
our armoured coast defences, and with a large number of gunboats 
and torpedo boats in reserve, which ner be mustered at any 
threatened point, he thought the scare of invasion might be allowed 
to drop Same further comment. 

The Earl of Derby replied for the House of Lords, 

Sir Lyon Playfair responded for the House of Commons, and 
spoke of the civil engineers as the great pioneers of the progress 
of the world. The enormous economy which they had effected in 
distribution had completely altered the commerce and trade of the 
world, and if they had gone faster than the laggards of trade and 
commerce had been able to follow, they need not be surprised. 
There had been a dislocation of the whole of their trade and com- 
merce. It was much better for mankind in the end, but it imme- 
diately produced some difficulties. The tree of science was there 
and they could pluck the fruits if they liked, but all their efforts 
would not avail them to prevent progress going on. The progress 
of engineers was producing immense results for the world, and all 
their social difficulties would vanish as they found that it was pos- 
sible to adapt the World to the great changes which invention and 
the progress of engineering had made. 

Lord Ashbourne submitted the toast of the evening, ‘‘ Prosperity 
to the Institution of Civil Engineers,” and in doing so referred to the 
desirability that the closest connection should be kept up between 
the great seats of learning, the Universities, and the great profes- 
sion of engineering. The matters which would most arrest and com- 
mand admiration were the triumphs of electricity, the feats that it 
worked out in light and in motion. He had been hearing al) his 
life that electricity was in its infancy. They might be getting out 
of saying that, as the infant had commenced to take a consider- 
able quantity of notice. He concluded by complimenti e 
president on presiding over so great an institution. 

The President, in acknowledging the toast, said it was well for 
engineers to look back on what had been accomplished, not, of 
course, by way of ministering to a self-satisfied complacency, but 
in order to inspire courage in seeking after what had not yet been 
attained. They would, indeed, be ungrateful if they did not look 
back thankfully ; but it was better to be looking forward hopefully, 
and it was not necessary to be a prophet, or the son of a prophet, 
to forecast the strong probability that changes as vast as those their 
day had seen in the application of the powers of nature to the 
service and use of man, would be wrought out in the by no means 
distant future. They could but hope that this Institution would 
ever retain its place in the front rank of all such progress, the place 
which was won forit by the Telfords, the Stephensons, the Brunels, 
and the Siemens, who were gone, which progress had for its aim 
the lessening of human toil and the increase of human happiness. 
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THE Lonpon GEOLOGIcAL Fretp Ciass.—The London Geolo- 
7 Field Class, under the direction of Professor H. G. Seeley, 

-R.S., ec es the excursions this year on May ath, 
and will continue them on Saturday afternoons thereafter till the 
end of June, Intending students should apply at once for tickets 
to the hon. sec,, Mr. Walter Lewinton, Lundy House, Willoughby- 
road, Hampstead, NW. 








AMERICAN ENGINEERING NEWS. 
(From our Correspondent. ) 

Electricity on the elevated railroads.—The experiments with the 
Daft electric motor on the Ninth Avenue elevated road, in New 
York, having given satisfactory results, a larger stretch of line is 
now being equipped with the electric conductor for more extended 
train tests. The conductor is of iron, 3in. diameter, with a strip or 
bar of phosphor bronze along the me this strip is lin, wide and 
Zin. thick, and assures a clear polished contact surface under all 
conditions of weather. Slip joints are used to compensate for the 
different rates of expansion and contraction of the two metals due 
to changes in temperature. Iron was adopted for economy, the 
cost being much cheaper than copper, even though a larger area is 
required. The conductor is carried in cast iron clamps which 
embrace about two-thirds of the circumference of the bar; one 
side is movable, being held in place by bolts, and the base 
is a cast iron block resting on the ends of the ties projecting 
beyond the outer wooden guard rail of the track. The clamp is 
insulated from this base by a hard rubber ring and screw plug, the 

rts being all held together by a bolt. The traffic is very heavy, 

ut heavier steam engines cannot be used on the present structures, 
so that the number of cars in the trains cannot be increased. The 
Daft Electric Company is now having an electric locomotive built 
which is to be of 240-horse power, weigh seventeen tons, and be 
able to haul eight loaded cars on the Ninth Avenue line, some of 
the grades of which are quite heavy. The present trains are of 
four or five cars, which, during the busy hours of the day, are un- 
comfortably crowded. Some system of rapid transit, with greater 
speed and greater carrying capacity, is very much needed; and 
while it is claimed that a general adoption of the electric system— 
which is very far off--would increase the efficiency of the present 
oe, it is tolerably certain that a new system, underground or 
elevated, must be built. 

Rapid transit in New York.—The urgent necessity for better 
rapid transit facilities in this city, and the failure of the Arcade 
Railroad schome recently noted, has induced Major Grant to pre- 

a scheme, a Bill to authorise which is now before the State 
islature. The leading feature of the scheme is that it gives the 
city the control of the location of routes, and the construction and 
operation of the lines. The Bill is to authorise the mayor to 
appoint five commissioners to lay out the routes, decide upon the plans, 
and approve of the articles of association of the company to operate 
the line. The general features of the project are good, as the city 
would have the routes laid out to meet the requirement of the 
public, and while all the lines would be built and operated by private 
capital and private companies, the city would have some control 
over the operation and would receive a certain percentage of the 
annual receipts, which percentage would be reduced if the company 
should reduce its fares. The franchise is to be sold at auction, and 
the Commissioners can reject ~ pro Is until a satisfactory 
rice is bid. The routes may be laid through private property. 
he Manhattan Railway Company, which owns the four existing 
lines of elevated lines, has applied for the right to build extensions 
of its down-town terminal facilities, and to build a third track on 
some of its lines, so as to run express trains down-town in the 
morning and up-town in the evening. Such a plan, however, would 
be very far trom being sufficient for present needs, and an entirely 
independent system is a necessity. The city being long and 
narrow, being bounded by the East and Hudson Rivers, which 
unite in the bay at its lower extremity, can only grow to the north. 
The present crowded state of the traffic drives large numbers of 
people to the numerous suburban towns on the opposite sides of 
aw and the bridge to Brooklyn is a great gateway for this 
traffic. 

Cable railways.—One of the great objections to cable railways 
has been the expense and trouble of making the conduits, owing 
to the deep trenching and the interference with water and gas 

ipes, sewers, kc, The Union Railway Company, of Kansas City, 

o., has recently built five miles of double track on the Terry 
patent system with shallow conduit, the maximum depth from top 
of paving to bottom of trench being 2lin. The cast iron yokes are 
5ft. long, placed 4ft. 6in. apart ; the rails—of side-bearing girder 
type—rest on the ends of the yokes, and are fastened by bolts. 
The conduit is oval, 12in. high by 9}in. wide, and rests on the 
middle of the yokes, At intervals there are wheel pits about 20in. 
deep from the top of the slot, and the top of the wheel, which 
is very broad, is 8in. below the slot. A 12in. sewer pipe is 
laid between the tracks, into which the wheel pitsare drained. Grip 
cars will not be used, each car having its own grip. e shallow- 
conduit road at Newark, N.J., in which pulleys are to be done 
away with, the cable having little wheeled ‘‘ trucks” secured to it 
at intervals, which trucks are to run on a miniature track in the 
conduit, is making slow progress, and tbe City Council has decided 
that if the line is not in operation by July it must be taken up. 
The “grip” is to consist of a sprocket wheel and brake on the car, 
the trucks on the cable engaging with the arms of the sprocket 
wheel. As long as the wheel is free to revolve, the car will remain 
stationary, but when the conductor brakes the wheel the car is 
carried along by the cable, the speed being regulated by the brake. 
On some of the Pittsburg cable roads a harder metal has had to be 
fitted to the bushing of the grips, as the metal used at first wore 
away so rapidly as to cause much trouble. 

A new town.—The Westinghouse Air Brake Company is esta- 
blishing at Wilmerding, Pa., a town of its own, on the principle of 
the town of Pullman, IIl., established by the Pullman Palace Car 
Company. The present air brake works at Allegheny, Pa., are 
inadequate for even present requirements. The new works will 
cover thirty acres of ground, the foundry and machine sho 
covering four acres each. Work is now in pi on what wi 
be one of the largest manufacturing establishments in the world, 
and the entire works and plant are to be completed by August ; 
they will give a to 5000 men, and the company will 
spend 1,000,000 dols. The company owns over 600 acres of land, 
which will be laid out as a town, with hotel, club-houses and com- 
fortable buildings for the employés, Waterworks are to be built, 
with a capacity of 20,000,000 gallons per day from the Mononga- 
hela River; sewers are being built ; pipes are being laid for natural 
gas for fuel, and the Westinghouse incandescent electric system 
will be used for lighting. 

New palace cars.—The first of the new Wagner palace cars, built 
by the Wagner Palace Car Co, for the New York Central and 
Hudson River Railroad, has been completed and was on exhibition 
recently at the Grand Central Depdt, New York. The car has ten 
state rooms, arranged transversely, similar to those of the boudoir 
cars, but they are sufficiently wide to allow of the berths being 
placed lengthwise of the car. Two state rooms can be thrown into 
one fora party. The cars can be heated by steam or hot water, 
and lighted by gas or electricity. Each has a library, buffet and 
toilet rooms. The staterooms are upholstered in plush, with wood 
mouldings, tapestry wall decorations, stained glass interior 
windows, velvet carpeting, silk shades and other luxurious 
appointments. The toilet basins are nickeled, and hot and cold 
water is piped toeach room. The cars are among the handsomest 
ever built. 

The Canadian Pacific Railway will get access to the railroad 
systems of the United States by means of a link connecting with 
the Delaware, Lackawanna, and Western Railway. The Buffalo, 
Lackawanna, and Pacific Railroad Com: ny has been organised to 
build the connecting line from Buffalo, N.Y., crossing the Niagara 
River at Lewiston. The capital stock is 250,000 dols. The Canadian 
Pacific is to be authorised by the Dominion Government to issue 
bonds on its 5097 miles of road to the extent of 2500dols. per 


mile. 

Petroleum fuel.—On the Brooklyn Elevated Railroad experiments 
are being made with petroleum as fuel for the engines. Experi- 
ments have been made on the New York elevated roads, but with- 
out good results, owing partly to the difficulty in making the 
experiments on roads with such constant traffic, 

he Ericsson Coast Defence Company has been organised in New 





York to control all the patents taken out by the late Captain John 
Ericsson for guns, ships, turrets machinery, and devices designed 
for use as coast defences. The capital stock is 250,000dols, The 
Ericsson torpedo boat Destroyer will probably be brought to the 
notice of the Navy Department. 

The “* Bender” system of propulsion has recently been brought 
out, and is considered likely to be a practical success, especially 
for canals and rivers, as there is little or no wash, The paddle- 
wheels are placed below the water-line, the upper part being in 
paddle-boxes projecting into the hull. A company has been 
organised to introduce the new system. 

Monitors.—The new Secretary of the Navy bas ordered an inspec- 
tion of the single-turret monitors, ans’ the Board has reported 
in favour of fitting out and making available about a dozen of these 
monitors, now in Eastern waters. They will be docked, cleaned, 
painted, and put in serviceable condition, at a cost of 20,000 dols, 
each, es they are suited for harbour or coast defence, although of 
an old type, and it is thought they will be valuable auxiliaries to 
the new navy. Each monitor carries two 15in, smooth bores, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(rom our own Correspondent. ) 

IRONMASTERS have this week been busy collecting orders for 
which inquiries were made at the quarterly meetings. It has been 
found that inquiries which were made at the gatherings were 
largely of a genuine character, meaning business ; but there is a 
tendency at the moment to hold over buying until after the Easter 
holidays. The advance in raw materials is used by makers as an 
argument for urging consumers to complete purchases as early as 
possible. Delay must, they protest, result in buyers finding the 
market further against them, since finished ironmasters cannot 
afford to pay higher prices for pigs, coals, and coke without making 
corresponding demands upon rolled iron consumers, 

In preparation for the Easter holidays, the mills and forges have 
this week been making full time, except at some of the sheet mills, 
where slackness of demand prevails. The operatives have been 
anxious to get good pay, and the masters have been desirous of 
getting as large deliveries as possible, to prevent inconvenience to 
customers, Even as has been the case for several national holidays 
past, even so this Easter the masters are anxious to get the et 
on again with as little as possible delay, and the holidays will be 
confined within as narrow limits as the men will at all concede, 

At some works there is a complaint as to shortness of labour, 
and works might be mentioned where some of the mills have been 
standing on this very account. The attitude of the colliers, as 
foreshadowing a further advance in coal prices, is, however, the 
most important wages element in the outlook. This is regarded 
by masters on all hands asa very serious matter, and the delibera- 
tions of the Coal Trade Wages Board will be anxiously watched. 
It is understood that when the Board meet next Tuesday they will 
refuse the men’s request that the basis of the sliding scale should 
be increased from 4s. 9d. to 5s., and will refuse also to entertain 
any idea of advancing wages by reason of the recent National 
Miners’ Conference. 

It will be pointed out to the men that under the sliding scale 
they will most likely be entitled to an advance of 5 per cent. in the 
first or second week in May, and they will be advised to be content 
with this. Whether the men’s representatives will be content to 
accept this alternative, or whether they will advise the men to send 
in their notices, is the question which is now uppermost in the 
coalmasters’ minds, 

Prices of iron are fully as strong this week as last, quarter-day 
quotations being generally upheld. Marked bars were again £7 to 
47 10s., and on to £8 2s, 6d.; sheets and plates, rolled by the best 
houses, £1 10s. per ton additional ; merchant bars, £6 to £6 10s.; 
and common, £5 12s. 6d. to £5 15s.; gas strip at £6, with the 
usual association extras ; and hoops and merchant strips, £6 10s. 

Plate makers report a rather improved demand, and the railway 
wagon plate makers, in particular, keep very busy. Ordinary 
brown tank plates are quoted £7 10s.; railway wagon plates, 
£7 10s. to £7 15s., an advance of 5s, per ton; boiler plates, £8 for 
ordinary ; £9 for best; and £10 for best best ; bars for railway 
wagon building are £6 to £6 10s. 

Sheet iron prices are maintained by the heavy prices of pigs and 
coal. Notwithstanding that orders are still very slow in coming 
forward, makers will not reduce, and still quote singles £7; doubles, 
£7 5s. to £7 10s.; and lattens, £8 10s, 

The steel trade fuily preserves its recent buoyancy, and some 
makers have more orders than they can get through. Indeed, 
some firms report what they term a ‘‘ wonderful demand for steel 
for constructional purposes,” The demand runsupon plates, angles, 
bars, channels, tees, &c., and is from local bridge builders who are 
executing colonial and foreign contracts, Steel sheets and strips 
rolled down from imported blooms are also in increased sale, and 
makers are busy. Prices are steadily getting better. Compared 
with the minimum of some time ago, quotations of plates, &c., 
have advanced £1 5s, per ton, and compared with a few weeks ago 
rates show an advance of 5s, to 10s. per ton. The quotations 
detailed last week of £6 15s, for large Bessemer bars, £7 15s. for 
bridge plates, and £8 10s, for boiler plates, with £5 to £5 5s, for 
blooms, still hold good. 

Steel rolled by the Barrow Company is quoted £5 for Bessemer 
slabs and billets, and £5 $s, for tin bars, delivered here. Siemens 
slabs and billets are £5 2s, 6d., and tin bars £5 7s, 6d., both 
delivered here, Siemens plates the company quotes as high as 
£9 7s, 6d., delivered. The recent advance of 5s. in Siemens tin 
bars and 7s. 6d. in Bessemer blooms by the Welsh Iron and Steel 
Association, is adhered to by their representatives for sales in this 
district. 

There is no decline in the excellent position of the pig iron 
trade. The contracts taken at the quarterly meetings and since 
have been considerable, and some consumers are buying more 
heavily forward than they have done for a long time past. 
Deliveries under contracts are being made to the finished iron 
works in heavy lots, though the sheet iron works are not taking so 
much as a little while ago. 

Prices are generally fully maintained on quarter-day basis, 
though some brands are, as is usual after the quarterly meetings, a 
little easier. Derbyshires are quoted 45s., and occasionally 46s. ; 
Northamptons, about 44s. 6d.; and Lincolns, 47s. to 48s. ome. 
tites keep remarkably strong, and the Ulverston—West Coast— 
brand is quoted as high as 65s. Heavy contracts are offering for 
the latter, but makers decline to accept them all, since buyers will 
not promise immediate consumption, and makers will not burden 
their books too far forward. 

The engineering trades of Birmingham and district occupy a 
satisfactory position at date. The manufacture of gas engines, 
which is a growing industry in Birmingham, is very active at date. 
T. B, Barker and Co, are well engaged upon the Forward gas 
engine, which was described in THE ENGINEER on the 6thinst. This 
engine is in good request for electric light plants. The brass and 
p> ped trades, under the influence of a copper market steady at 
£40 cash, are gradually regaining their vigour. 

Messrs. W. and T. Avery, Birmingham, are busy upon heavy 
weighing machines upon home and foreign account. The firm has 
obtained three first-class awards for their exhibits at Melbourne, 
and preparations are now actively proceeding for the important 
display to be made at Paris. Among the exhibits at the latter 
place will be a new electric weighing machine and a new self-acting 
machine for weighing gunpowder, filling cartridges, and wadding. 

Constructive — in South Staffordshire have some good 
contracts in hand, and there is a moderate demand for heavy 
ironmongery. Pipes, however, keep very quiet. 

The negotiations for the formation of an association among the 
edge tool makers of Birmingham and South Staffordshire are now 
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successfully completed. Ata meeting held in Wolverhampton at 
the close of last week, a lar, number of makers signed an agree- 
ment to abide by a specified list of prices, Certain goods, mainly 
hoes and plough parts, were taken as the basis of the new list, and 
other goods were advanced in proportion. The advance is strictly 
confined to an extent commensurate with the recent rises in the 
prices of raw materials, and the association will meet from time to 
time to regulate the list according as raw materials fluctuate. 

The cable tramway between Hockley and New Inns has now been 
completed, and the cable oe threaded. Trial cars have 
been run over the line, and the Board of Trade official inspection 
is expected to take place on Saturday. Should the tramway be 
approved, it will be forthwith opened for traffic. The whole of the 
work, both design and constructive, has been carried out by Messrs. 
E. Pritchard and Joseph Kincaid, MM. Inst. (.E., Mr. A. W. 
Pritchard being the resident engineer. The contractor for the con- 
struction of the line was Mr. J. Fell, of Leamington; the ironwork 
has been supplied by Tangyes Limited; and the rails have been 
rm vert f by the Hematite Steel Company, Barrow-in-Furness, 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—During the week there has been the usual inter- 
ruption to ordinary business operations as the result of the holidays 
and the closing of collieries and works for several days. The down- 
ward movement in warrants has also operated as a further check 
upon ouying, and there has been a more or less general disposition 
to hold back orders for the present. Prices, however, so far as 
makers are concerned, show no weakening, and for the most part 
makers are so heavily sold that they are disinclined to quote, except 
for small quantities, for early delivery. At the Manchester iron 
market on Tuesday there was a full average attendance, but 
business was — | slow. In pig iron second-hand parcels might 
perhaps be bought at a little under late rates, but makers’ prices 
were very firm all through. 1 makers who have been selling 
pretty freely at about 46s, to 47s., less 24, for forge and foundry 
qualities, delivered equal to Manchester, are now Cpe: 6d. per 
ton above these figures, and do not care to sell at all largely, even 
at their advanced rates. Much the same may be said with regard 
to district brands ; one or two more Lincolnshire furnaces have 
recently been blown in, and this has placed a little more forge iron 
on the market, with the result that in some cases it might be 
bought at about 45s. 6d., less 24, delivered equal to Manchester, 
but quite Is. per ton above this figure represents the average 
quoted rate, with foundry qualities not quoted under 47s. 6d., 
less 24; and the best foundry of Derbyshire remains very firm at 
5ls. to 51s, 6d., less 24, delivered here, Makers’ prices for Scotch 
iron offering in this market are not at all affected by the 
giving way in warrants, and foundry Middlesbrough remains 
firm at 48s, 4d. net cash, delivered equal to Manchester. There 
have been fair inquiries for hematites, and good foundry qualities 
delivered here are firm at 60s. per ton, less 5. with a trifle above 
this figure having been got in some instances, Steel plates for 
boiler-making purposes continue in fairly good request, and local 
makers are very firm at £9 5s, per ton for delivery in the Man- 
chester district. For manufactured iron there is a good demand 
generally, with prices tending upwards, and makers disinclined to 
contract for anything like forward delivery. Bars have now 
stiffened up to £6 per ton as the general quoted price for delivery 
in the Manchester district. Hoops scarcely yet follow the upward 
move, and ordinary qualities are not quoted above £6 per ton, 
although £6 5s. to £6 7s. 6d. is being quoted for cut lengths for 
cotton ties, Sheets are steady at £7 10s, to £7 12s. 6d. delivered 


here. 

In all branches of the engineering trade work continues plenti- 
ful, and it is very exceptional where firms are not only fully em- 
ployed for the present, but have orders either in hand or imme- 
diately in prospect to keep them busy for some time tocome. In 
some instances, however, the question is seriously raised whether 
this activity is due to real and legitimate general improvement in 
trade, or whether apart from the undoubted revival in the ship- 
building centres, which of necessity indirectly affects other 
branches of the engineering trade, the pressure of orders coming 
into the hands of machine tool makers and general engineers is not 
largely attributable to the exceptionally heavy requirements for 
all descriptions of war material. This no doubt has resulted in 
the giving out of a large number of orders for special tools of one 
description or another, and in many other ways has directly or 
indirectly contributed to giving employment to engineering and 
tool-making shops. Making, however, full allowance for this 
special feature in the trade, there are other equally important con- 
tributing causes that have recently been helping trade on to its 
ge improved position. One of the most important elements 

as, of course, been the large increase in shipbuilding, as from 
this have resulted very considerable orders for various descri 
tions of heavy machine tools required in marine engineering work; 
but the makers of all descriptions of light tools have also been able 
to report a large accession of work for various kinds of general 

uirements both for home use and for ship t, E ti 

activity has also come over another important branch of industry, 
quite independent either of increased activity in the manufacture 
of war material or in the building of ships. 

The locomotive building trade, which upto withina very few months 
had been practically dead for a very considerable period, has now 
assumed general activity, and the large firms in this district are 
well supplied with work which will em them busy over the present 
yet, and further large orders, especial “o India, are at op ys 

ore marked still is the activity which has come over trade as far 
as the manufacture of all descriptions of railway rolling plant and 
material are concerned ; railway carriage and wagon builders were, 
perhaps, never busier than they are at the present time, and there 
are more orders coming forward than they can deal with for some 
time to come. Anenormous amount of work has of late been given 
out for South America, and Indian requirements are expected to 
be very large. Machinists are very busy on all descriptions of 
textile machinery, and the prospects for this branch of trade, so 
far as the present year is concerned, are generally very good. As 
— prices, they are undoubtedly better all round, but there is 
still a complaint that the improvement in this direction has scarcely 
kept with the advance in wages and the increased cost of 
material; still, with —— so general, even with the increased 
cost of production, the outlook is more encouraging than it has 
been for a long time past, and employers certainly, if they have not 
already, are rapidly securing a position to command a remunera- 
tive return on their finished work. 

For a considerable time past, Messrs. Holden and Brooke, of St. 
Simon's Works, Salford, have been labouring to overcome the com- 
plicated details which have hitherto proved fatal to the workable 
combination of live steam in conjunction with the ordinary exhaust 
injector. The necessity for a simple and effective form of injector 
capable of feeding against higher boiler pressures than are prac- 
ticable with the ordinary exhaust injector has long been felt, owing 
to high-pressure requirements now obtaining in electrical and other 
work, Messrs, Holden and Brooke seem to have very successfully 
overcome the difficulties which have hitherto stood in the way of 
combining live steam to assist the exhaust steam injector, and they 
have just introduced what is termed a supplementary injector, 
which I had the opportunity of seeing in operation at their works 
this week, This injector consists of an exhaust injector proper 
working in conjunction with a second injector operated ma ive 
steam, into which it delivers the pressure of the water obtained 
from the exhaust steam, and this sets to work the live steam 
injector at the moment when required, also automatically closing 
it when the exhaust injector ceases to work. In addition to the 
absolutely automatic action, a further oe is secured in that 
it delivers the water very much better to the boiler than either by 
the exhaust or the live steam injector, the water being delivered 
at from 240 deg. to 270 deg., according to the work being done, 











whilst there is a saving of fully 40 per cent. in the steam required 
for working the live steam injector simply. The supplementary 
live steam injector is so constructed that it can be attached to an 
ordinary exhaust injector, or the two injectors can be supplied 
complete. The same type of injector is also being manufactured in 
one casting, specially designed for locomotive purposes, 

The promoters of the proposed coal syndicate are still pushin 
the matter forward, and on Friday last a numerously-attend 
meeting of the committee formed for Lancashire and Cheshire in 
connection with this project, which is termed the Coal Owners’, 
Lessees’, Workmen’s, and Consumers’ Co-operative Association, 
Limited, was held at Manchester, Mr. Jobn Mercer, of Hollin’s 
Green, near St. Helen’s, the chairman of the committee, presiding. 
After some discussion, the committee resolved to meet the pro- 
moters in London immediately after the Easter holidays. In the 
meantime the movement is being closely watched by the repre- 
sentatives of the miners’ trades organisations, and although they 
have not yet felt it necessary to take any definite step with regard 
to the matter, there is a very strong feeling against the proposed 
combination, which would certainly not be regarded as a movement 
in favour of the interests af the men. 

In the coal trade there is a continued steady business doing, 
with perhaps a little more buying going on in some descriptions of 
fuel, in anticipation of the usual holiday sto es of the pits, 
which in most cases are extending from the Thursday evening to 
the following Tuesday morning. House-fire coals have been in 
rather better request, and prices generally are well maintained 
at list rates, buyers, who have been endeavouring to force down 

rices, having been unable to obtain any appreciable concession 

rom colliery proprietors. Common round coals continue in 
good demand for steam and forge purposes, and supplies 
of these are moving away readily at full rates. All descriptions of 
engine fuel are also in active request, and although there is per- 
haps not that pressing scarcity of slack in all cases which was so 
marked a feature in the market a month or two back, the output 
is still insufficient to meet the couennaes of consumers, and 
prices are very firm at full rates, with a tendency to stiffen where 
new customers seek to place out orders, At the pit mouth prices 
are steady at 10s. per ton for best coals, 8s. for seconds, 6s, 3d. to 
6s. 9d. for common round coals, 5s, to 5s. 6d. for the better quali- 
ties of burgy, 3s. 6d. to 4s. for ordinary descriptions of slack, up to 
4s. 6d. to 4s. 9d. for the very best sorts, Coke meets with an active 
demand, especially for foundry qualities, the better descriptions of 
which are fetching 14s, to 15s. per ton at the ovens, whilst good 
ordinary descriptions of coke range from 10s, 6d. to 12s. 6d. 

r ton, 

PeThe renewed wages agitation in the coal trade, in which the men 
are following the tactics which proved so successful in obtaining a 
cs advance towards the close of last year, has naturally 

rought very forcibly under the consideration of the colliery pro- 
prietors the necessity of some similarly combined action over a 
wide area in the place of the isolated action of the various coal- 
owners’ associations in the different colliery districts, which has 
hitherto been a source of weakness that the men have not been 
slow to avail themselves of. At an important meeting of the coal- 
owners representing South-west Lancashire and Cheshire, held at 
the Queen’s Hotel, Manchester, on Tuesday, Mr. Alf. Hewlett in 
the chair, this question, together with the action which the asso- 
ciation should take onits own behalf with regard to the applications 
that have been sent in by the men for a further advance of 10 per 
cent., was discussed at considerable length. With regard to the 
10 per cent. asked by the men, the meeting decided without a 
single dissentient that the present condition of trade does not 
justify any advance in wages, and the feeling was very strong that 
under no circumstances should the advance asked for by the men 
be conceded ; but if trade continued to improve, a disposition was 
expressed in some quarters to entertain the question later on in 
the year. Upon the question of securing more combined action 
amongst colliery owners, there was considerable discussion, and 
ultimately it was resolved that Messrs. Hewlett, Jackson, Grimkie, 
and Kellett, representing West Lancashire, Mr. Boyd, representing 
Ashton, and Mr. Greenwell, ss Cheshire, should wait as 
a deputation upon the Yorkshire coalowners at a meeting they 
were to hold at Sheffield, on the following day, on the wages 

uestion, and after reporting the decision arrived at by the Lanca- 
shire coalowners, propose to the Yorkshire coalowners not to give 
any answer to the men at present with regard to the advance in 
wages, but that a national conference of colliery owners throughout 
the kingdom should be held to discuss the matter. 

Barrow.—There has been a good business during the week in 
hematite qualities of pig iron, and the market generally is firm and 
steady, although prices show a decline of from 6d. to 9d. per ton, 
mixed parcels of mer numbers being quoted at 49s. per ton 
net, f.o.b., No. 3 forge and foundry iron at 48s, 6d., and white and 
mottled samples at 48s, The reason for the depression is not to be 
found in the reduced demand, or in the less urgent inquiry for 

rompt deliveries, but in the fact that speculative influences have 
ny at work which, while not representing the exchange 
of a single ton of Pig iron, have succeeded in bringing 
down market prices. ere is a steady consumption of both 
Bessemer and ordinary qualities of pig iron, and this is 
maintained irrespective of speculative fluctuations caused by 
the buying and selling of warrants. There is no depreciation to 
note in stocks, which represent about a three months’ production 
at the present rate of consumption, but makers are not accumula- 
ting stocks, nor are they likely to do so with the present large deli- 
very engagements, and with the heavy prospective trade which is 
offering itself. The only new feature in connection with the strike 
at the Millom and Askam Ironworks is that at the former place the 
masters are gradually restarting their furnaces by means of im- 
ported workmen from other districts. They have now three of 
the six furnaces in blast, and a great posse of police is in the place 
to prevent any intimidation on the part of the men on strike, A 
few additional furnaces have been put in blast throughout the dis- 
trict. Steel makers are very well off for orders, and their works 
are exceedingly well employed, as well on B as on Si 
Martin’s steel. Rails are, of course, the principal feature of the 
output, and steady prices are ruling. Heavy sections are quo 
at £4 12s, 6d., and light sections from £4 15s. to £5 5s. per ton net, 
f.o.b, The a and angle mills are very busy, and orders 
are numerous and heavy. It is evident that if a large business is 
doing in this district in the future in steel shipbuilding there will 
be a great need of further extensions in the plant for the production 
of steel shipbuilding material. This is in contemplation, and there 
are some works in the district which are doing nothing at present 
which could be well and Papas A employed in this industry. In 
the general steel trade all is briskness and activity, and billets, tin 
bars, hoops, and = products of the district are in active 
request and in liberal output, Shipbuilders and engineers have 
booked no new orders recently, although they are in receipt of 
many inquiries, but they are very busily employed. Iron ore 

y at late prices, average qualities ranging from 10s, 6d. to 13s. 

r ton net at mines. Some important finds of ore have lately 
boon made both in the Furness and Cumberland districts. Very 
little is reported about the recent discovery of salt on Walney 
Island, but it is certainly a more important find than was at one 
time believed ; and doubtless, when the present effort to ascertain 
its area has demonstrated something like the pros before the 
syndicate which will work the salt vein, a new industry will start 
in Barrow which at the same time will furnish good outward 
cargoes for foreign-going ships, 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THE Easter holidays are not likely to be prolonged this 
season, On every side the clouds of smoke and steam 
testify to the reality of the trade revival, In the railway 


material department, particularly, the pressure is most severe. 
Several firms can scarcely make deliveries as reyuired, although 
their powers of production have been so greatly augmented of late 
years. All the engineering establishmentsare busy. Preparations 
are being actively made for the work expected from the 
Admiralty in connection with the new scheme for strengthening 
the Navy. After Mr. Goschen’s statement on the Budget, no 
doubt is entertained that the proposals will be carried. In fact, 
both our armour-plating companies, knowing that the Admiralty 
programme was certain to be carried out, have been making ready 
for some time, and when the Government call for the armour, they 
will find that local enterprise has been as marked as ever. Iron 
and steel are still tending upwards in value. The shares of all 
companies in coal, iron, and steel are going up steadily and surely. 
Several companies which have paid no dividends for years are now 
resuming their position as remunerative concerns. In one instance, 
a very large concern, after a long period of no dividend on its 
ordinary stock, has declared 4 per cent., and two years of arrears 
on its preference stock, An iron comeeets whose shares were sold 
last year at 10s,, is now quoted at 94; and another, which last 
year was at 44, is now at 184, and still rising. 

A conference of miners’ representatives with the coalowners of 
South Yorkshire is being held at Sheffield this week. The meeting 
is the out ofar ition arrived at in Leeds, when the coal- 
owners of South and West Yorkshire had before them the request 
of the miners’ agents to give them an interview. The Yorkshire 
Miners’ Association have appointed fourteen men, in addition to 
the officials of the Association, to meet the colliery proprietors. 
Their course of action is clearly defined. They will meet the 
masters, urging upon them the desirability of conceding another 
10 per cent. advance. If this advance is agreed to, there will, of 
course, be nothing left to agitate about for a time ; if not the actual 
decision to be adopted will be left to the United Conference at 
Nottingham, on the Wednesday after Easter. A formidable list of 
meetings for Good Friday is published. South Yorkshire always 
takes the lead in these calls for increased wages, and once more the 
Riding is in the van. Meanwhile, steam and gas coal, wherever 
contracts expire, is quoted at higher prices. If the demand is not 
pressed before the end of June, and no sudden reaction takes place 
in trade, the miners are pretty certain to succeed in this second 
effort as they did in their first. 

The Budget proposals have been received with satisfaction in 
Sheffield, particularly for two reasons, First, they make pretty 
certain the adoption of the scheme for the strengthening of the 
Navy, which means a good deal of extra work in some of our 

rincipal specialities in military and shipbuilding material; second, 
in the lighter industries of silver and plated goods, Sheffield 
rejoices that Mr. Goschen has not yielded to the agitation for the 
repeal of the silver duty and the alteration of hall-marking. The 
trade will now be at rest fora time. It is hoped that the silver 
duty may be left as it is while the naval scheme is carried through. 
To abolish the duty would play into the foreigners’ hands, and to 
make hall-marking permissive instead of compulsory, would deprive 
the purchaser of silver of the guarantee a quality which has so 
long effectively served its purpose. 

Sweating in the spring knife trade is at present attracting much 
attention. A meeting of spring knife cutlers was held on Monday 
night ‘‘to consider the evils of the sweating system as practised 
in the spring knife trade, and to take such action as may be con- 
sidered most likely to improve the existing wretched condtions.” 
Mr. Charles Hobson, the president of the Federated Trades 
Council, who was in the chair, and addresses were given by work- 
ing spring-knife cutlers, One stated he worked very hard, ‘‘ from 
fourteen to fifteen hours a day, and took 12 bob a week.” A 
cutler who applied to be excused payment of his rates, stated 
that he made fourteen dozen to the gross at 4s. per gross, and 
if he worked very hard he could do three gross, which meant 12s, 
per week ; and from that 1s, 10d. or 2s. had to be deducted for 
expenses, leaving about 10s, for the man himself. Resolutions 
were passed protesting against the injustice and oppression of the 
system, and these resolutions will be sent to the Lords’ Commission 
of Inquiry, whose travelling secretary was recently in Sheffield. 
These cutlers, of course, are engaged upon the cheap rubbish 
which is made to compete with German wares; the cutlery 
artisans generally make good wages, 

The “ Wallace” entrenching tool, which is manufactured by 
Messrs. Lucas and Son, of the Dronfield Forge, near Sheffield, was 
much missed at Suakin. An officer of high rank, writing to a 
general at home, stated: ‘“‘I am sorry that we had no Wallace 
entrenching tools at Suakin. We applied for them, but there were 
none in store. Our men had to carry the ordinary picks and spades, 
which are meant for the ‘tool cart.’ As the distance was not great, 
this was of small moment; but I should have been very glad to 
have had the Wallace spade, which we carried at Aldershot, The 
Welsh had a few of them, and, as far as I saw, they were a great 
success,” 














THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE tone of the Cleveland pig iron trade has been rather quieter 
during the last few days, pot prices are consequently somewhat 
easier than they were. This is not owing to any tangible change 
in the position or prospects of producers, but is due to the recent 
fluctuations in the value of warrants. In view of these, weak 
holders have been offering to sell much more freely than for some 
time past. There are merchants who will now take 38s, 6d. per 
ton for No. 3 g.m.b. for prompt delivery, as against 39s. at the 
beginning of last week. But at this price they are not willing to 
sell large quantities. Buyers are offering 38s. 3d., but no business 
results, Most of the makers remain firm at 40s., or the price they 
quoted last week, but some of them are not unwilling to take rather 
less for small quantities. 

Warrants, which were worth 39s, ld. a few days ago, fell to 
38s. 74d. on Friday, and on Monday the business done was 38s. 64d. 
to 38s. 8d. per ton. 

A further reduction in Messrs. Connal and Co.’s Middlesbrough 
stock of pig iron took place last week. The quantity held on the 
12th inst. was 245,736 tons, or 993 tons less than on the 5th. 

Shipments of pig iron from Middlesbrough are proceeding at a 
satisfactory rate. The quantity sent away between the Ist and 
1lth insts. was 42,184 tons, as against 27,229 tons in March, and 
18,607 in February. 

A steady trade is being done in finished iron, and prices are firm 
at the rates recently established. Ship plates are £6 5s. per ton 
at makers’ works, and common bars and angles £5 15s. 

The periodic accountant’s certificate, which regulates the wages 
in Cleveland of miners and blast furnacemen, has just been issued. 
It shows that the average net selling price of Cleveland pig iron for 
the quarter ending March 31st was 33s. 10°93d. per ton. This will 
justify an advance of three-quarter per cent. to miners, and about 
the same to blast furnacemen. The mechanics and other workmen 
will receive a proportionate increase. 

The North-Eastern Railway Company has at last taken steps to 
reform its system of lighting railway carriages, by the adoption of 
Pintsch’s oil gas system. One train has already been fitted u 
and inspected by the directors, and it is understood that the requi- 
site plant is being put down at Newcastle for making the gas, and 
fitting up the rest of the carriages on the line as fast as possible, 
The gas reservoir on each carriage will contain sufficient for twenty- 
four hours’ consumption. 

The sailors and firemen on the North-East Coast are again agita- 
ting for an advance of wages from £4 5s. to £4 10s, per month, 
The movement has been resisted by the captains of several vessels ; 
but they have so far been unable to get crews without the conces- 
sion, and have had to givé way. 

Under the guidance, and with the assistance, of Dr. Spence 





Watson, of Newcastle, a number of operatives’ representatives 
residing in that city are proceeding with the arrangements for a 
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series of working men’s trips to Paris during the course of the 
Exhibition. Ata meeting held on Saturday it was reported that 
the general manager of the North-Eastern Railway was negotiating 
with the Great Northern and other railway companies, but that he 
was not yet in a position to say the best that could be done. Mr. 
Lee, an Englishman living in Paris, has been investigating the 
question of lodgings for the men, on their arrival and during their 
stay. He thinks that much better terms than those offered by 
Messrs. Cook and Sons can be obtained. So far the movement 
promises to be attended with much greater success than any pre- 
vious one of a similar kind. 

An important meeting of the Board of Arbitration of the North 
of England finishee iron trade was held at Darlington, on the 15th 
inst., Mr. William Whitwell, president, occupying the chair. The 
object of the meeting was to receive and discuss the report of the 
committee appointed to consider a new sliding scale, and to pass 
any resolutions relating thereto which might be deemed necessary. 
It will be remembered that the committee, which was composed of 
equal numbers of employers and operative representatives, had 
advised the adoption of a scale on the basis of 2s, above shillings for 
pounds, short weight, such scale to come in force on July 1st, 1889, 
and continue fortwo years. Since the committee’s decision was 
announced, meetings of operative members of the Board have been 
held at every centre, and the results were now for the first time 
made known. It appears that the men at twelve works are in 
favour of the scale, at two they are neutral, and at four against it. 
The aggregate majority in favour amounts to between 700 and 800 
members. The President, on behalf of‘the employers, and various 
of the operative representatives, spoke strongly in favour of the 
adoption of the scale. Eventually the recommendation of the 
committee was adopted by the meeting, with the additional pro- 
viso that at the end of the two years the scale should continue in 
operation indefinitely, unless and until three months’ notice to 
terminate be given by one side or the other. A deputation, con- 
sisting of four employers’ and four operative representatives, was 
then appointed to visit each of the outside firms in the manufac- 
tured iron trade, to endeavour to induce them to join the Board, 
and so strengthen its hands and add to the importance of its 
decisions. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

Tue Glasgow pig iron market has been less firm this week, and, 
as the holidays approached, it seemed to lack support on the part 
of buyers, with the result that at times the tone was weak and 
business done at reduced prices. At present the inquiry from 
abroad is poor, but it is hoped that in a few weeks there will be an 
improvement in this respect. The past week’s shipments were 
8160 tons, as compared with 11,096 in the corresponding week of 
last year. The demand for home consumption continues on a large 
scale. There is no alteration in the output of pigs, the number of 
furnaces in blast in Scotland being eighty-two, as compared with 
eighty-seven twelve months ago. The stock in Connal and Co.’s 
stores is being very slowly reduced. 

Notwithstanding the slackness in the warrant market, the prices 
of the special brands of makers’ iron are well maintained. Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1 is quoted at 53s.; No. 3, 
51s.; Coltness, 56s, and 53s.; Langloan, 55s. and 52s.; Summerlee, 
55s. and 52s. 6d.; Calder, 54s. and 50s. 6d.; Carnbroe, 48s. and 
46s.; Clyde, 49s. and 47s.; Monkland, 46s. and 43s. 3d.; Govan, 
at Broomielaw, 45s. 6d.; No. 3, 44s. 6d.; Shotts, at Leith, 53s, 
and 50s, 6d.; Carron, at Grangemouth, 54s. and 49s.; Glengar- 
nock, 52s. and 46s. ; Eglinton, 45s, and 44s.; Dalmellington, 46s, 6d. 
and 45s, 6d. 

There has been an easier feeling in the hematite market, in sym- 
st er the condition of Scotch warrants, and the quotations of 
Cumberland warrants are somewhat lower. This iron is, however, 
in good request both for consumption and speculative purposes. 

The finished iron and steel works continue very busy, and it is 
with the utmost difficulty that the requirements of consumers can 
be met as regards time of delivery. Although the pig iron market 
is easier, there is as yet no change in the prices of either iron or 
steel manufactures. The activity that prevails makes it unnecessary 
for makers to solicit orders, so that no occasion is given to mer- 
chants to claim lower rates. There is, besides, a feeling—whether 
well grounded or not it is impossible to say—that the tone of busi- 
ness will become strong again after the holidays, and that prices 
are then likely to get firmer. 

There has been a healthy activity this week in the coal trade. 
The shipping demand has been greater than the average, and the 
eg ary shipped at most ports exceed those at the corresponding 

ate last year, while the total quantity despatched from the whole 
of the Scotch ports in the past week exceeds that of the same week 
last year by about 30,000 tons. Main coal is declared at the ships’ 
side in Glasgow at about 7s. per ton, and ell splint coals at 7s. to 
7s. 6d. There is a good demand for steam coals. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


A GOOD indication of the future is given by the near completion 
of the Barry graving dock at Barry, now only a question of a very 
short time. This has been carried out by Cardiff and Newport 
men, in anticipation of the requirements at Barry, and is certainly 
one of the finest graving docks in the country. It is 700ft. long 
by 112ft. wide, and is intended to hold four large steamers at the 
same time, and it is so arranged, with interchangeable caissons, 
that one or more can be taken out without interfering with the 
others. The pumping machinery, by Allen and Co., of London, is 
such that the dock can be cleared in an hour. The workshops and 
machinery were erected by Mr. J. Lowdon, formerly of the Tyneside 
Engine Works, at Cardiff. This gentleman is to be the manager. 
The caissons are being built by Finch and Co., the engineers are 
Barry and Brunel, and the contractor Mr. Walker. These facts, 
interesting enough, are not, however, the special ones that throw 
light upon the future. Looked into closely, it is seen that Barry, 
which was at one time looked upon asa rival to Cardiff, is being 
rapidly linked to Cardiff. Cardiff men, Cardiff capital and energy, 
are being embarked in the island of Barry, and eventually it 
promises to be simply an adjunct or large suburb of Cardiff, both 
serving well in the development of the great mineral background. 
It may be here stated that the scare raised as to a rapid depletion 
of the coalfield is already forgotten. The resources are more vast 
than is generally known. 

Interest is centred on the new sinking going on in the neigh- 
bourhood of Pwil-y-Pant, Caerphilly. The coal is there unques- 
tionably, but the question is, how deep, how far affected by the 
anticlinal disturbances, and how far these disturbances may 
result in easier and less expensive working of the various seams? 

The steam coal trade has not heen quite so vigorous as it was in 
the week following the monthly holiday, and prices have not been 
so good by 3d. to 6d. per ton. The present prices are 14s. to 
14s. 3d. best steam, and small 6s. 9d. to 7s.; second-class coals are 
at 13s, to 13s. 3d.; Monmouthshire from 12s. 3d. 

Some thought that the slight drop in price was ominous of a 
further decline, but this is not generally accepted. In fact, if 
the price can be kept at 14s. it will do very well. Higher prices 
would cripple other industries, and only lead to a reaction, and 
this is generally shown in the case of steamers. Let prices pass a 
certain line, and other coaling ports are sought, or severe economy 
practised in the use of coal, and thus a droop in demand is soon 
established. 

In house coal a quiet slackening in demand is perceptible. Next 
month one may expect this to become more distinct. The reten- 
tion of a Dae demand and high price for so long a time are 
exceptional facts. Best Rhondda is at 12s. 9d. to 13s., and small 
still high, as much as 9s. 3d. being quoted. Patent fuel is not 





quite so buoyant, but, as makers’ books are full, no change has 

taken place in price. Pitwood is at 16s. 3d. 7 
The iron and steel trades are well employed, and large copsign- 

ments of ore have been received this week. Practically, quota- 


125; complete sets of wheels and axles, M. 315; axles, 225 to 
230 ; steel tires, 220 to 235; light steel rails, 110 to 115. 

A pretty little comedy is at this moment being played out in the 
Prussian pper Chamber, the principal actors in which are the 
Post ter-General and the Minister of Public Works. The former 





tions, iron and steel, are the same as last week, pig e d, 
which is slightly easier. Swansea imported 1170 tons last week, 
besides getting large consignments from the hills, and also had 
451 tons tin-plate bars. : 

Shipments of coal have fallen off a little at Swansea and New- 

rt. From the latter only 15,578 tons went coastwise last week. 
Good hopes are held in Swansea about the new Landore Company. 
A good start is looked forward to. Shipments of tin-plates 
amounted last week to 50,000 boxes, slightly in excess of make. 
The next week or ten days will see some extensive cargoes 
despatched ; one, the Lord Landsdown, for Baltimore, with over 

tons. 

The tin-plate trade is firm and buoyant, and while quotations 
have been unchanged, numerous inquiries have been made, and are 
being made for B s and Si steels, and for ternes. 

The Sliding Scale Joint Committee met last Saturday, at Cardiff; 
and in one respect it was more me yon | than the general 
gatherings, from the numerous and varied questions, differ- 
ences, and disputes which were brought forward. It was, 
in fact, an important court, wherein, by the consent of all parties, 
the gravest differences were submitted for amicable settlement. 
The Cwmaman dispute was referred for settlement to Sir W. Lewis 
and Mr. Philip Jones. An important meeting was held on Satur- 
day last at Ebbw Vale, when the sey of the Dowlais iron- 
workers to give notice to their employers on the lst of May was 
discussed. There was a full discussion, and a general agreement 
with the views of the Dowlais men; but a careful and judicious 
policy was advocated, and a wish expressed to meet the masters 
generally. Ultimately it was resolved to be represented at the 
meeting of Cyfarthfa men, which will take place at the end of the 
month. This will evidently be the decisive meeting, and it is to be 
hoped that the moderation which has characterised the action of 
the ironworkers throughout will continue. Masters have to con- 
tend with advances in coal, coke, and ore, and have to look upon 
the steel rail trade as very secondary now, and not remunerative. 
But for the tin-plate trade, many steel works would be in a semi- 
stagnant condition. 











NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THIS week there is no unusual event tochronicle. The iron trade 
moves steadily along, with an improvement in demand here and 
there, and no slackening of prices. The principal thing now to be 
feared is the fashionable mania which has sprung up for converting 
the old shares of hitherto paying companies into new ones, princi- 
pally with a priority. These are then brought on to the market 
at 10, 12, and 14 per cent. premium, and the proceeds divided 
between the financial operators and the shareholders, so that last 
week eight such conversions took place, with a premium on the 
shares of above M. 20,000,000. This is an easy way of making 
dividends without the hard work and trouble which would be caused 
by regular, legitimate working, and examples have shown that the 
moment a relapse of demand takes place it is realised that the 
works have been over-burdened with capital; dividends have 
shrunk until in a year or two's time liquidation has to be resorted to. 

With regard to the Silesian market there is nothing to be added 
to what was reported last week. Everything is working now 
smoothly enough, as the goods can be transported, as is normally 
the case, either by water or land. The demand keeps brisk and 
the prices unchanged. 

The yy from Austria-Hungary are very satisfactory; the 
tone of the market continues very firm, and prices are on the 
rising incline. The crude iron and steel works are all in full out- 
put, and no doubt that the present quarter will show up in every 
respect advantageously, as compared to the one just expired. 

The tendency of the Belgian iron market is to become firmer, 
and sales have been considerable of late. Bars No. 1 are noted 
125. p.t.; No. 2, 135 p.t.; and No. 3, 145 p.t. Iron girders are in 
request at 122}, whilst channel iron, on the contrary, is being 
offered at 135f. Foundry iron is likely to go up again; 65f. is the 
present notation for Belgian, and 51 to 52 for iodashone brands, 
There is a demand for iron plates at 160f. p.t. 

The French iron market has not improved upon the week—135f. 
p.t. is the nominal quotation; but where it is a question of larger 
orders a good reduction on this price will be made, and as far as 
at present can be seen it is not likely that this iron market will 
shortly experience any great improvement. 

e conditions of the Rhenish- Westphalian iron market continue 
favourable, and there is every appearance that the present satis- 
factory situation of the iron industry will not experience any great 
change for some time tocome. The reason given for this favourable 
prognostic is the good tendency visible on all outside markets, 
with the exception of that of France. In the iron ore market 
there has been little change to note last week. The output con- 
tinues very brisk, and prices would be better if it were not that old 
outstanding contracts are not yet all worked off ; but as Spanish 
ores in the meantime have become dearer, a more prosperous 
business is very shortly looked forward to. The minettes continue 
in very active sale. e crude iron business continues favourable. 
Spiegeleisen is in very active domestic demand, while for abroad 
orders are not coming in in large numbers. The American 
orders are wanting, attributed on this side to the smelters 
having no desire to contract for long periods in advance. Hopes 
are entertained here that prices in England will have to be 
put up, and that then the Americans will be obliged to come here 
for their demands, and, in fact, within the last few days active 
inquiries have been made on American account. The 10 to 12 p.c. 
sort is noted M. 63 to 64 p.t. Best quality of forge iron is in very 
active request for the second half of the present year, but the fur- 
naces have so far closed their books that they can entertain no 
more or very limited offers. For sales into the fourth quarter of 
this year M. 2 p.t. must be paid beyond the current rate. But 
this even is said not to cover the extra price for raw materials, 
The present price of best forge is M. 57 p.t.; foundry pig 
has also been raised M. 3 p.t., the lowest price, therefore, 
now stands at M. 5°7 p.t. Luxemburg forge remains unchanged. 
Bessemer is noted M. 58 to 59 p.t. The wrought iron branch 
remains unchanged, but brisk, but by far the greatest quantity of 
orders comes from domestic sources, as the high prices of raw 
material do not yet permit of competing abroad. e time seems 
at last to have arrived when the convention has come to the end of 
its tether, for prices have now got to a point where it is worth 
while to start new mills, one of which is shortly to come into 
activity on the Saar district. On the other hand, it is only just to 
remark that within the last month or so seven of the outstanding 
works have joined the grand wrought iron convention. But this 
may be caused by inherent weakness, so that will not say much for 
great stability of the convention. The hoop mills are in very 
active employment, and the same may be said of those rolling 
girders, the demand for which keeps increasing day by day. The 
plate mills are also in active employment, and sheets seem to have 
made a move for the better, 

The whole of the wire branch is flagging to an unwonted degree, 
and is very much depressed. America is still looked upon as the 
sheet-anchor of this business, and as prices have gone up there, 
hopes are entertained of a speedy improvement from that quarter. 
The iron foundries, machine and wagon factories are all in satis- 
factory operation. The following are the present list prices p.t. at 
works :—Good merchant bars, M. 130°50 to 135, angle iron fs to 
140; hoops, 125 to 128; barsin steel, up to M. 145; boiler plates, 
180; tank ditto, 155 to 160; plates of steel up to M. 170; iron wire 
rods common quality, 114 to 120, in steel, 110 to 115; drawn wire 
in iron or steel, 125 to 130; rivets, M. 165 to 170; steel rails, 120 to 





accuses the latter of not having supplied express night trains to 
carry the post in a great many districts of the country; the latter 
retorting that be should be the last to open his mouth on the 
subject, for that, since the inauguration of railways in Prussia, 
the latter have been obliged to carry all the letters and 
parcels of the post without remuneration. This has led 
to the Minister of Works sending his resignation. But the 
iron and coal industry have bed still greater cause to complain, for 
it is well known that for the last year or two the railways have been 
so starved of rolling stock, that they have actually not been able to 
carry on the increased trade of the country, which has led to a 
number of recriminations; and all this has been done simply to 
show a = balance sheet to please the powers that be, which, of 
course, has now come to light and in the disagreeable shape of the 
State having to place M. 50,000,000 to the credit of the railway 
administration in order to carry things on comfortably. The beauty 
of the whole transaction is that it now turns out that the State 
administration of railways is only carried on at an increase of 16 per 
cent. above what the private administration formerly cost. So 
what has been gained by this brilliant financing it is hard to dis- 
cover. The personnel of the railways has been drilled into more 
civility, that seems to be all the gain the public has had, 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Hatt, Russet AND Co., Aberdeen, launched on 13th 
inst. a steel screw steamer of 2000 tons gross, fitted with triple 
engines, for the Adam Steamship Company, of Aberdeen. 


The s.s. Toyle recently launched by Messrs. W. Doxford and 
Sons, of Sunderland, took her trial trip in exceptionally rough 
weather, when everything went off without the slightest hitch, and 
the vessel proceeded to Middlesbrough to load. She has been 
built for the Mercantile Steamship Company, London, and during 
her construction has been under the supervision of Mr, Terrot 
Glover, of Sunderland. 

Thes.s, Aslacoe, which has been built ~ | Messrs, Raylton, Dixon 
and Co., of Cleveland dockyard, left her builders’ yard on the 6th 
inst. for ber trial trip to the Tyne. She is a steel vessel of 
over 3700 tons burden, and of the following dimensions :—Length, 
305ft.; breadth, 42ft.; depth moulded, 21ft. 4in.; built to the 
highest class of Lloyd’s on the well-decked principle. Her engines 
having cylinders 23in., 37in., and 6lin. by 42in., by Messrs. Blair 
and Co., of Stockton, worked, we are informed, with complete 
success on her trial trip. 

On Saturday Messrs. C. 8. Swan and Hunter, Wallsend, launched 
a steel screw steamer, named the Aldersgate, and of the following 
dimensions :—Length, 300ft.; breadth, 39ft.; depth, moulded, 
22ft. 3in., built for the Aldersgate Steamship Company, Limited, 
London. The vessel, which has been built under special survey, is 
of the well-deck type with full poop, long raised quarter deck, | 
bridge house, and topgallant forecastle. She has been cla 
100 Al at Lloyd’s. The crew will be quartered under the bridge ; 
water ballast is arranged for in a cellular double bottom, also in 
after deep tank. Improved steam winches for the rapid stowage 
and discharge of cargo, steam steering gear, and other appliances 
of the latest design will form part of the vessel's equipment. Her 
engines, which are of the triple expansion type, have been built by 
Messrs. Blair and Company, Limited, Stockton-on-Tees, and are 
capable of indicating 1200 indicated horse-power. 

On Saturday, the steamer Neva, belonging to Messrs. W. H. 
Stott and Co., a vessel of the following dimensions—212ft. lin. 
length; 29ft. 6in. breadth; and 16ft. 3in. depth of hold left the 
Mersey with a full cargo of 1160 tons for the Baltic. This vessel 
has during the last few weeks, been undergoing extensive altera- 
tions to her machinery, it having been converted from the com- 
pound two crank type to triple-expansion, by the substitution of 
three new cylinders, l5in., 22in., and 38in. diameter respectively, 
with a stroke of 30in., a three-throw crank-shaft, and a large steel 
boiler, 12ft. 6in. diameter, by 10ft. long, working at a pressure of 
150 Ib. per square inch. The engines ran smoothly at 83 revolu- 
tions per minute, the vessel attaining a speed of eight knots per 
hour, the performance of the engines being considered most satis- 
factory, and the vessel proceeded direct to sea on her voyage. The 
whole of the work was carried out by Messrs. Rollo and Sons, Liver- 

1, under the direction of the owners’ superintendent engineer, 
Mir. Alexander M ‘Cracken. 


On the 8th inst., the steamship Pharos, of the Moss line, went 
down the Mersey for the official trial of her machinery. The 
Pharos bas been htag up for the last few weeks, having her engines 
converted to triple-expansion, with three cranks and new high- 
pressure boilers titted. The Pharos is a steamer of 2239 tons gross, 
she is 330ft. long by 35ft. broad, and has a hold depth of 23ft. 6in. 
When the vessel was new, the compound cylinders were 35in. and 
70in. in diameter respectively, and these have been replaced by 
three cylinders 22hin., 36in., and 60in. diameter, by 48in. stroke. 
Her new boilers are single-ended, working at 150\b. per square 
inch; they are 14ft. 6in. diameter, by 10ft. 6in. long, fitted with 
Purvis’s patent ribbed furnaces. The performance of the machinery 
was highly satisfactory, the engines running smoothly at sixty-four 
revolutions per minute, and the vessel attained a mean speed of 
12 knots per hour. All the work has been carried out by Messrs, 
Rollo and Sons, of Fulton Engine Works, to the specification and 
under the superintendence of Messrs, William Esplin and Son, the 
company’s consulting engineers, 








NAVAL ENGINEER APPOINTMENTS.—The following appointment 
has been made at the Admiralty :—James Legate, fleet engineer, 
to the Excellent, additional. 


THE LONDON ASSOCIATION OF 
DRAUGHTSMEN.—At the last monthl 
crane was read by the president on “ 

uildings and Dwellings.” 


ENGINEERING STUDENTS’ CLUB, NEWCASTLE - ON -'TYNE, — On 
Tuesday evening, April 9th, Mr. W. J. Nimmo read a paper on 
** Brewery Plant” before the members of this club at the Durham 
College of Science, Newcastle. Commencing with a short history 
of beer, and quoting a few statistics concerning the taxes imposed 
thereon, the author went on to describe the process of manufacture, 
from the time the barley arrives in the brewery till it is run off 
into the casks as beer. He then described in detail all the most 
ns pee machinery to be found in a modern brewery, and read 
an ted upon a specification for a horizontal, high-pressure, 
non-condensing steam engine suitable for a brewery. The engine 
was to have a lin. cylinder by 30in. stroke, and to run with a 

of eighty revolutions per minute. Various conveyors and 
elevators for dealing with the barley were then described, and the 
author strongly recommended the belt machinery for conveying 
any kind of grain. Boby’s screens were described, and specimens 
of barley exhibited, showing the different qualities into which the 
grain bad been divided » | this machine. After a short account of 
the kilns in general use, Nalder’s patent malt screen was described 
and illustrated, and also Llewellin’s and James’ infusion and 
decoction mash tun, the interior arrangement for mashing being 
clearly shown. From want of time, coppers and coolers were only 
lightly touched upon, and Mr. Nimmo concluded with a descrip- 
tion of a refrigerator and some remarks on barrels, A discussion 
followed, in which the utility of gas engines in breweries was com- 
mented upon, 
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AMERICAN NOTES. 


(From our own Correspondent. ) 
New York, April 6th, 1889, 

NorTHERN iron makers are becoming more con- 
cerned at the threatened invasion of Alabama 
iron. One objection to southern irons has been 
that they are irregular in quality, and not being 
well known, buyers joer to pay 50c, more for 
Pennsylvania irons t take the risk of new 
brands. A great many sample lots have been 
distributed through the northern markets during 
the past year, oa now Alabama irons are pretty 
well known, being offered at 50c. to 1 dol. below 
competitive brands at home. Southern foundry 
is selling in Northern markets at 17 dols, to 
17°50 dols. for No. 1, while northern makers are 
asking 18 dols, Several routes have been opened 
up for the transportation of southern iron, aad 
there is a sharp competition for this traffic. Very 
little is doing in steel rails, Chicago mills securing 
contracts for 12,000 tons for Washington terri- 
tory. Old rails are quoted at 22°50 dols, to 23 dols. 
The demand is very light. The movement in all 
kinds of iron and steel continues light. Buyers 
are looking for weaker prices during the t 
month. A great deal of new bridge work is 
under way. Among the roads that are in the 
market for bridge work are the Philadelphia and 
Reading, the Pennsylvania, the Baltimore and 
Ohio, and the New York Central. Bridge iron 
makers expect to be crowded with work after 
May lst. An army! pe car works has just 
secured an order for cars for carrying fruit 
from the Gulf States to northern markets. The 
Pullman car works have just booked an order for 
50,000 cars for the Philadelphia and Reading 
road, and 1000 box cars of 25 tons carrying capa- 
city for a railroad in Ohio, A Philadelphia car 
builder is building six cars for the Julien Electric 
Light Company, of New York. , 

A Pennsylvania cement manufacturer has just 
shi ped a large order of Portland cement to 
Tokio, Japan. A new gas pipe line of 30in. to 
24in. cast iron pipe is to be lowered from Pitts- 
burgh to the Murraysville field. The loco- 
motive works at Richmond, Virginia, are building 
ten new engines for the Richmond and Danville 
road, The ers’ at Patterson are building 
seven for the Louisville and Nashville. A rail- 
road of 250 miles is to be built in Washington 
territory, and much of it will be very heavy 

ing. Headquarters at Tocoma, It will be 
used for the transportation of lumber, coal, and 
iron, and these industries are prospering greatly 
in this ~ Sawmills, ironworks, blast fur- 
naces, and other manufacturing concerns are 
being established. An 82-mile road is to be built 
between Springfield, Illinois, and Evansville, 
Indiana, Local capitalists in British Columbia 
have organised for the Fes. sad of working a rail- 
road from Victoria to Winnipeg. It will be over 
the route originally laid out for the Canadian 
Pacific, but farther north, 








NEW COMPANIES. 
‘ La following companies have just been regis- 
ered :— 


Goodwins, Jardine, and Company, Limited. 
This company was istered on the 8th inst., 
with a capital of £210,000, in £10 shares, whereof 
10,000 are £7 per cent. cumulative preference 
shares, to pure the Coats Iron and Steel 
Works, Cvatbridge, Lanark; the Motherwell 
Foundry and Bridge Works, Motherwell; and 
the Lanark and Androssan Iron and Steel 
Foundry, at Androssan, Ayr. The subscribers 
are:— 


Sir E. J. Reed, M.P., Broadway-chambers, Wes' 
MERGE oc. 20 ve “0c 20 co ce eq 00 00 
G. B. Vernon, M.P., 23, Cadogan-square .. .. 
James Young, jun., 68, Bath-street, Glasgow, 
vailway contractor .. .. 8.2 «2 os os o« 
A. McGregor, Motherwell, N.B., cashier or 
J. Hendries, 74, Bath-street, Glasgow, coal- 
J.T. Halliwell, St. John’s, Kent, accountant 
F. Stobbs, 794, G hurch-street, hant . 1 


1 
1 
1 
1 
1 
1 





The number of directors is not to be less than 
four, nor more than ten; the subscribers are to 
appoint the first; qualification, twenty shares; 
remuneration, £200 per annum each, with an 
additional £100 for the chairman. 





White's Asbestos, Limited. 

This company was registered on the 9th inst., 
with a capital of £100,000, in £1 shares, to acquire 
certain freehold lands, asbestos mines, and pro- 
— situate in the townships of Garthby and 

olraine, Wolf county and county of Megantic 
respectively, in the province of Quebec, The 
subscribers are :— 


F. C. Tindale, Van Sandau, Tunbridge Wells 
W. R. Atkinson, 65, Overstone-road, W., clerk .. 
“> McVeagh, 1, Upper High Lever-road, West 
1 Buttersly, 21, Culworth-street, Regent's 
W. M. Borrodaile, 16, St. Helen’s-place, merchant 
L. Farebrother, 16, St. Helen's-place, merchant 
C. C. Wright, 16, St. Helen’s-place, clerk 

The number of directors is not to be less than 
three, nor more than five; qualification, £200 in 
shares or stock ; the first are J. H. Hamilton, 21, 
Mincing-lane, chairman; ~~ Henry Creagh, 
29, Gwendwr-road, West Kensii as T B. 
Forwood, Hatfield; J. P. Rickman, 17, St. Bride- 
street, E.C,; and A. H. White, of Quebec, Canada; 
remuneration, £1000 per annum, to be divided as 
they may determine, 


1 
1 
1 
1 
1 
1 
1 





Mudge Marchant Engine Company, Limited. 


This company was constituted by articles of 
association dated 28th March, and was regi 
as a limited cenmgene on the 8th inst., with a 
capital of £131,105, divided into 2610 ordinary 
shares of £50 each, fifty A shares of 2s, each, and 
120 B shares of £5 each. The com wane 
to acquire the patent rights of Robert Mudge 
Marchant, C.E., and Otto Giles, in respect of 
engines, and to carry on business as engineers’ 
tool makers, iron and brassfounders, and elec- 
tricians, 90 ordinary shares are taken up and 
are fully paid, and these are divided amongst 





nineteen members, The number of directors is 
not to be less than five, nor more than nine; 
ualification, £50 in shares, stock, or debentures ; 
the first are Archibald Fairlie, of 16, Grafton- 
Clapham ; Robert Mudge Marchant, C.E., 
of Wellin -street, <p ; Otto Giles Abbott, 
of 16, Clarendon-road, Stockwell; and Robert 
Ley Wood, of Cheltenham. The company in 
meral meeting will determine remuneration. 
Registered office, 5 and 6, Great Winchester- 
street. 


War Munition Syndicate, Limited. 

This syndicate was registered on the 8th inst., 
with a capital of £36,000, in £300 shares, to 
acquire any invention capable of being used in 
the manufacture of torpedoes, torpedo boats, 
submarine vessels and munitions of war. The 
subscribers are :— 


The Earl of Crawford, 2, Cavendish-square .. 

R. Brougham, ©.E., 15, Han’s-place .. .. 

J.W. r, 82, Abchurch-lane, banker 

J. Bush, C.E., 8, Gracechurch-street .. .. .. 

H. H. Bush, C-E., Burlington Mansions, Cork- 
OO" Pre ie eee 

Sir P. Pryce Jones, Newtown, North Wales.. 

H, Seton Karr, M.P., St. Boswells, N.B. . 
Registered without special articles, 


Northampton Electric Light and Power Company, 
Limited. 


4 


a ee 


This company was registered on the 5th inst., 
with a capital of £20,000, in £1 shares, to carry 
on the general business of an electric light and 
power company. The first ten shares are called 
A shares and the remainder B shares, The sub- 
scribers are :— 


A B 
shares. shares. 
*S. L. Seckham, Lichfield... .. .. .. 1 .. 10 
*D. J. Morgan, 1, St. Helen’s-place, 
OE eee aes ee. 
P. Phipps, Collingtree Grange, North- 
ampton ee es 6 co ee 2c es 3B 100 
*R, Cleaver, Northampton, coal and 
CS. os-las as «ince $ oc 300 
*H. E. Randall, Northampton, shoe 
FPS ae | 100 
*H. Manfield, Northampton, shoe manu- 
_ . 1 tra | 100 
*F. H. Thornton, Daventry, North- 
— re ae ae aoe 
M. H. Holding, Northampton, architect 1 .. 100 
*R. E. Bell Crompton, Mansion House- 
buildings, engineer.. .. .. .. .. 1 100 
H. 8. Gibson, 4, St. Mary Axe, solicitor 1 100 


The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk; qualification, 
£100 in shares. The company in general meeting 
will determine remuneration. 





Maudslay, Sons, and Field, Limited. 

This is the conversion to a company of the 
engineeri business of Maudslay, Son, and 
Field, of Westminster Bridge-road. It was regis- 
tered on the 10th inst., with a capital of £350,000, 
divided into 10,000 cpl nad cent. cumulative pre- 
ference shares and 25,000 ordinary shares of £10 
each. The subscribers are :— 


8) 
*J. Field, 110, Westminster Bridge-road, engi- 
EEO A TE aE a Gi Fie 
*W. H. Maudslay, 110, Westminster Bridge-road, 
I scaktat. th nant ot ddan sa? 22 
*R. Sennett, Surbiton Hill Park, engineer .. 
*W. B. Bassett, Ilfracombe, hn mag acai 
C. Sells, Bridgefields, Twicken , engineer .. 
H. Calder, 28, Ashmead-road, St. John’s, ac- 
E. H. Collinge, 13, Chepstow-villas, Twickenham 1 
The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers den by an asterisk; qualification, 
£5000 in ordinary shares or stock. Messrs. J. 
Field, W. H. Maudslay, and W. B. Bassett are 
each to receive £500 per annum, payable only 
after payment of the preference dividend. The 
remuneration of Mr. Sennett is to be set forth in 
an agreement, 


Stapps Water Gas Patents, Limited. 

This company was registered on the 11th inst, 
with a capital of £150,000, in £1 shares, to acquire 
certain water- tents upon terms of an 
agreement of the 10th inst. between R. Hender- 
son and Frederick Stevens. The subscribers 
are:— 


| 





Shares. 
J. A. Wanklyn, 7, Westminster-chambers, pro- 
fessor of chemis ee 
R, Henderson, C.E., 8, Drapers-gardens_.. 
W. B. M. Lysley, Athenzeum Club, barrister 
. J. Fraser, C.E., Commercial-road,E. .. .. 
Major W. F. Gordon, 12, Montague-street, W. .. 
F, Berlin, All Saints’ House, Lancaster-road, W. 
H. Godfree, 22, Queen-street, chartered ac- 
F. Stevens, 120, Cannon-street.. .. .. «os 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, 200 shares; 
remuneration, £200 per annum each. 


Pt tet at et tt 





Yorkshire Water Gas Company, Limited. 


This company was registered on the 13th inst., 
with a a of £151,000, in £5 shares, whereof 
200 are founders’ shares, to acquire upon terms 
of an mene of the 9th inst. with the British 
Water Gas Syndicate, the exclusive right to use 
within the county of York, certain water-gas 
patents. The subscribers are:— . 


A. R. Meggy, Balfour-road, Ilford, commercial 
CE ee oc ck ghee vautlas on. oe 
J. Gulliver, 14, Malvern-villas, Leytonstone, 
E. R. Morris, 2, Woodhurst-road, Acton, 
WES. oe, as. cs os Ala ke, Gb fue 
F. E. Hille, 46, Harbut-road, St. John’s Hill, 
eG tod) ae as ed ss ae, 6k. 
F. Burr, 43, Porson-street, Lewisham, clerk 

° 5, May-street, Nunhead, clerk .. .. 
— oward, 9, Lebanon-street, Walworth, 


et 


1 


The first directors are: Rear-Admiral John 
aoe C.B., V.C., Mr. Alfred S. Kirk, Mr. 

- Herbert Andrew, Mr. Alfred Davy, and Mr. 
James G, Bellamy; qualification, twenty shares; 
remuneration, chairman, £300, and each director, 
£200 per annum. 





THE PATENT JOURNAL. 
apeereatenacutney ~~ "4 the Commissioners oj 


Application for Letters Patent. 
*," When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 


5th April, 1889. 


5824. Hot-arn Dryinc Macutnes, J. and J. 8. Butter- 
worth, London. 

5825. Sweepine Cuimneys, F, Seaman, Ipswich. 

5826. Jount for Sanitary Pirgs, R. Robinson, London. 

5827. Pin-rasteninG Burton, J. Kendal and J. Broad, 
London. 

= ne Cur-orr Vatvz, J. Hewitt, Newton 

e 


yde. 
5829. SzLVaGE Motions of Looms, W. Harwood and G. 
80D, ax. 
5830. SHUTTLE Cueckine Appliances, J. W. Howard, 
ax. 
en &c., J. Barker and L, Delaney, Brad- 
0} 


5832. Evecrricity Meters, G. Hookham, Birmingham. 
5833. PorTaBLe BaGaTELLe-BILLiaRpbs, J. Holland and 
. Shaw, Redcar. 
5834. Vatves for Steam Enoines, D. Carmichael and 
A. Mackie, Glasgow. 
5835. FLUSHING WaTER-CLOsETS, J. Shanks, Glasgow. 
5836. Raitway Coup.ine, T. Phillips, Mardy, near 
Pontypridd. 
5837. Tospacco Pirg, 8. McLardy, Manchester. 
5838. Seen Case for Opera Giasszs, H. T. Davis, 
ndon. 
5839. Dynamo-ELEcTRIC Macuines, T. H. Allum, G. 
C. Fricker, and J. R. Bainton, London. 
5840. Book-markers, H. V. and F. W. Lanchester, 
London. 
5841. Portapte Foipinc Warpropes, W. Baker, 


mdon, 

5842. Looms for Weavine, E, Taylor, Blackburn. 

5843. Fuse and Taper Licurers, A. J. Boult.—(J. 2. 
Collins and J. Wad-El-Ward, Canada. 

5844. Protectinc TeLeoraPH InsTaLiations, &c., O. 
J. Lodge, Liverpool. 

5845. Grape Hakvester, A. J. Boult.—(J. Phillips, 
Canada.) 

5846. Gas Brackets, &c , J. Watkinson and T. Dodd, 
Liverpoo 

5847. Carnp-Box, A. J. Boult.—(J. Stovel and J. W. 
Corley, Canada.) 

5848. PuLiey Biocks, &c., H. A. Rooke, Liverpool. 

5849. GLoses for Lamps, E. J. James, London. 

5850. ADVERTISING Mgans, E, J. James, London 

5851. DriLL-poInteD Screw, M. J. Rowland, Lona :. 

5852. ReoisTeRING Movement of Pistons, R. Hackay , 
R. E. Plaistowe, London. 

5853. Lamp Rercectors, G. W. Hattersley and R. E. 
Ayers, London. 

5854. Curtains, J. Paton, Glasgow. 

5855. Staves, A. Dunbar, London. 

5856. Tickets, G. E. Mewis, London. 

5857. Lamps, A. C. Jones and J. U. U. Read, London. 

5858, Tape Winver, B. Ollendorft, London. 

5859. Enoines, A. Sneath, London. 

5860. TYPe-wRITING MacuinNes, M. G. Merrit, London. 

5861. Compressina Susstances, J. A. McFerran, 
London. 

5862. Heatine Water, 8. Deards, London. 

5863. Constant PLane, B. Tower, London. 

5864, Coup.ines, A. E, Schurr, London. 

5865. Rovine Frames, T. Watson, London. 

5866. Hat-srims, C. KE. Keator, London. 

5867. Switcnes for TELEPHONE CixcuiTs, A. Graham, 


andon. 

5868. Stream Generators, L. and C. Steinmiiller, 
London. 

5869. Dryinc OrzEs, W. Butlin, London. 

5870. SepanaTinc Paper from a Pixs, E. A. Pallister, 
London. 

5871. MarntaininG a Levet of Liquip, J. Kirkaldy, 
London. 

5872. TRANSFERRING CoaL, W. Shapton, London. 

5873. Pens, C. E. 8. Parker, London. 

5874. Szats, E. Brett, London. 

5875. Leak Detectors, A. M. Clark.—(4. F. Peterson, 
United States.) 

5876. Piatrorms, J. Carmichael and W. 8. Whitman, 
London. 

5877. Toot Hotpers, W. Bashall, London, 


6th April, 1889. 


5878. Ciip for PorTMANTEAUS, G. Small and J. Parrish, 

London. 

5879. Furnace Grates, L. Hopcraft, London. 

5880. CicareTres, H. Brogden, Altrinc . 

5881. > ae H. H. and A. Turner and J. Jenkins, 

ndon. 

5882. Tosacco Pirgs, D. G. Hoey, Glasgow. 

5883. AnTI-panic Licut, E. J. Domville, Exeter. 

5884. Carpinc Enoine Fiats, F. Wilkinson, Man- 
chester, 

5885. Cotrinc the Pitz of Fasrics, J. Platt, Man- 
chester. 


5886. MecuanicaL Toys, F. Jewell and 8. C. Joyce, 
London. 

5887. Paper Fasteners, J. Southall, Worcester. 

5888. MEASURING ELECTRIC ReEsisTANceE, A. P. Trotter, 
London. 

5889. Apmittinc Arr into Coat Gas Mary, W. G. 
Hicks, Ramsgate. 

5890. Barre ELevatino, H. Simcox, West Bromwich. 

=. ew &c., J. Fagan and J. B. Moorhouse, 

ey. 

5892. REPRODUCING PaTTERNS of EMBROIDERY, P. 
Steinmann, London. 

5898. Pennotpers, W. Brampton, Birmingham. 

5894. Communicatine by Exectrricity, W. E. Black- 
burne, Liverpool. 

5895. Encines, W. de Westbury, W. H. Baraclough, 
and W. H. Ingall, Birmingham. 

5896. Brakes for Carts, G. Matthews and C. Verrall, 
Mitcham. 

5897. Grates, M. P. Baxter, London. 7 

5898. Tox Protector for Boots, &c., G. Hague, jun., 

5899. Borrixs, C. Cockson, Liverpool. 

5900. Sas Locks, H. C. Pegg, London. 

5901. Szparatine Precious Merta.s from Orgs, W. P. 
Thompson.—(J. B. Brewster, United States.) 

5902. Sewinc Macuines, W. E. and W. Burnell, and 
W. Evans, London. 

6903. PickER-ARM in Looms for Weavine, R. Craven, 
Manchester. 

5904. ELecrric Communication, W. W. Popplewell.— 
(F. Lefreanois, E. Manborgne, and 0. Boin, France.) 

5905. Lusricators, C. Stiles, London. 

5906. Eca Tester, C. Hood, London. : 

6907. ArracHinc Lookina-cLasses, H. 8. Sitwell, 


mdon, 
5908, Soar, M. Matthews, London. 
5909. F. Bryan, London. 
= a Books for Heavy Wear, R. Birdsall, 


mdon. 
5911. Boots aud SHozs, J. Mackenzie and H. Sander- 
Ww. 


son, @ . 

5912. SuspeNDING Exxocrric Conpucrors, C. J. V. 
Depoele, London.—[{Date applied for under Section 
108 of the Patent Act, 1883, 10th September, 1858, 
being date of application in the United States } 

5913, MLEecTRicaL Contact in RaILwaYy CARRIAGES, 

. J. V. Depoele, London.—[{Date applied for under 
Section 103 of the Patents Act, 1883, 7th me geet 
1888, of 9p lication in the United States.] 

5914. ALuminium, R. KE. Green, London. 

5915. Locomotives for Tourine, &c., F. Koernig, 
London. 

5916. SLuice Vavss, J. Barr, Glasgow. 

5917. ApuusTaBLE Zero for RirLe Sicuts, W. Miles, 
Aston. 


5918, Water Gavogs, T. Sandiford, A. Diggle, and M. 
Mitchell, Rochdale. ‘ 


6919. Fine-nesistinc Cement, W. 8. Lea and H. M. 
Lynam, Leeds. 

5920. PHoTograrHic UameERas, &., C. Raymond, 
London. 

5921. Auromatic Covp.ines, J. H. Fryer and W. H. 
Butler, London. 

a Grass Borrte Necks, J. W. Kilner, 


5923. Boppix Frames, &c., A. and G. M. Whittall, 
London. 

5924, Spxinc Motors, C. Wells, London. 

5925. Samptinc Macuines, W. D. Bohm and J. T. 
Blomfield, Acton. 

5926. Frames for Hotpinc Fasrics, R. J. Newton, 


mdon. 

5927. Se_y-secuRinc WepcE for Fractursgs, J. Kiddle, 
London. 

5928. Steam Borvers, C. Schaefer, London. 

5929. Ensiuace Apparatus, W. H. Waud, London. 

5930. Ow Lamp, J. B. Fenby, London. 

5931. Carpinc Enoines for Corron, J. Walmsley, 
Huddersfield. 

5932. Cigarettes, L. L. Tissier, London. 

5988. WueeL, W. W. Horn.—(7. J. Rice and A. E. 
Wheeler, United Stutes.) 

5934. Wart for Spnyninc Sprinpzs, T. and F. A. Hall, 
London. 

5935. Merattic Raitroap Tiz, G. W. Thompson, 
London. 

5936. Lirg-BELT, 8. Pemberton, London. 

5937. Brakes for VeLocirepes, G. W. R. Hoare, 


don. 
5938. ogame for Castine of Metats, W. 8. Simpson, 

mdon. 
5939. WaTeR Heater, T. Hand and W. T. Skelding, 

London. 


5940. Supptyinc Carzponic Acip Gas, H. Hiirter, 
London. 

5941. ATTACHMENTs for HoLpinc GuassEs, H. R. Bower, 
London. 

5942. Winpow Fasteners, J. P. Oldroyd, London. 

5943. SHoxs, W. Wills, London. 

5944, — Seats for Caairns, R. D. Hewetson, 

mdon. 

5945. Drawine Boarps, C. T. Atkinson, London. 

5946. Fasric Protection, E. Taylor, Nottingham. 

5947. Mup Guarps for Cycies and VeHIcLEs, C, 
Mackenzie, Birkenhead. 

8th April, 1889. 

5948. Type Writers, H. B. Cox and J. W. Gordon, 
London. 

5949. Wixper for Measurine Tapes, A. Hiscoe, Leeds. 

5950. Locking Mecuanism for Looms, W. Turner, 
London. 

5951. Covertne for Steam Boixers, J. Sutherland, R. 

fouille, and R. Bird, Glasgow. 
‘+ .ConsTRUCTION of Dwe.ines for the Poor, E. E. 

Allen, London. 

5953. Construction of Horsz, &c., Gears, T. Thomp- 
son, low. 

5954. Dampina Warps during Weavine, G. Huck, 


Burnley. 
5955. CeiLinac Rosr for ELecrrica, Circuits, E. W. 
1 + seca 





, Birming 
5956. Dryinc Grain, &c., J. Walworth, Bradford. 
5957. CirncuLaTine WaTeR in Steam Boirers, J. W. 
Boulton, Ashton-under-Lyne. 
5958. TunNInc Down Cartriposs, R. Fairweather, G. 
Boyd, and W. ‘I’. Allen, Newcastle-on-Tyne. 
5959. FasTENiNG SasH-winDows AUTOMATICALLY, R. J. 
Home, Brill. 
5960. Looms for Weavine Towests, &c., A. Sowden, 
Halifax. 
7 ons Suivisc Hat Rest, &c., F. H. Milsom, 
t 


5962. PREVENTING GARMENTS from being SoILED by 
. Cas WHEELS, M. del Guerra, Cardiff. 

5963. TaBLes, J. Stow, Bradford. 

5964. Gas GriLLs, &c, R. B. Main and A. P. Main, 


OW. 

5965. PEARL ORNAMENTED ARTICLES, F. Stephens, 
Birming e 

5966. BREECH-LOADING SMALL-ARMs, T. and J. Green, 
Birmingham, 

5967. Fence, UC. Gardiner, London. 

5968. Fish Pate, P. J., C. F., and J. A. Harding, 


London. 
5669. Utitisinc Carsonic Acip Gas, J. E. Reynolds, 
Dublin. 


5970. Borers, P. M. Parsons, London. 

5971. Sarety Pin, D. Curr, Stretford. 

5972. Enve.opgs, C. Colwell, Gorleston. 

5973. Hay Press, E. J. Yates, London. 

5974. ANTI-CORROSIVE LuBRicant, D. 8. Hawks.—(Z. 
L. Brady, United States.) 

5975. Lock Nuts, J. Whiteley, London. 

5976. AuTomaTic ELectric ALARM Cock, A. Leyland, 
London, 

5977. VEHICLES, T. Braithwaite, London. 

5978. Toots used in Maxine Botties, R. W. Thomas 
and Thomas’ Patent Bottle and Stopper Company, 
London. 

5979. Luacace Carrier, W. J. Lloyd and W. Priest, 
London. 

— ee QUICKSILVER, P. and A. Schroedter, 

0 ; 


mdon. 
5981. Matt, G. Reininghaus, London. 
= Pressinc Hay, G. Woodville, Carlton-cum- 


y- 

5983. SmMaLL-aRMS and HamMERLEss Guns, H. J. 
Elliott, Birmingham. 

5984. SaniraRy and ANTISEPTIC Preparations, R. 
Hannan, Glasgow. 

5935. Taps, J. L. Horne, Manchester. 

5986. WeicHING Macuings, R. Watson and R. Watson, 
jun., Bristol. 

5987. ManuracturRe of Fasrics, &c., J. F. Rouse, 


B ord. 
oe — of Kerries, &c., T. M. Houghton 


mdon. 

5989. Fanuicuts, T. P. Graham, London. 

5990. Setr-soaprinc Wasninc Pap, 8. Goldman, 
London, 

5991. Door-LatcH and Lock, &c., T. M. Houghton, 
London, 

“. Cuina, &c., Saucers, J. Rhodes, Stoke-upon- 

t. 


n' 

5993. Mowine and Reapinc Macuinery, F. H. Keane, 
Waterford. 

5994. Iron and Steet Sueets, J. H. Darby, London. 

5995. BLEacHiNG, D. G. FitzGerald, London. 

5996. Suips’ Davits, O. Phalp, Cardiff. 

5997. WaTER-TIGHT Covers for Suips, &c., O. Phalp, 
Cardiff. 

5998. Drac Rakes, R. Ladbury, London. 

5999. Natts, W. H. Jennings, London. 

6000. WasHinea, &c., Macuines, L. L. Grouse, London 

6001. ConvERTIBLE VELOCIPEDES, A. J. Boult.—(4. 
Bauer, Germany.) 

6002. Stamprne Leap Penciis, &c., R. W. Charlesson, 
Liverpvo! 

6003. SHEARING Macuinss, J. Steidl, London. 

6004. Stopper for Botties, F. Lowe, London. 

6005. pa Contacts, &c., C. J. van Depoele, Liver- 
poo 

6006. CHEck Ti1Ls, P. H. Bracher and H. P. and H. 
E. Lavender, London. 

6007. ELecrric BrusH for Curative Purposes, M. 
McMullin, London. 

6008. KniFE-CLEANER, H. White, London. 

6009. KircHEN Rancgs, A. W. Mantle, London. 

6010. AmateamMaTors, B. J. B. Mills.—(The Wise 
Mining and Milling Co., United States.) . ; 

6011. Feepinc Trovens, J. Y. Johnson.—(C. Desor- 
meaux, France.) 

6012. TH1LL Couptines, T. Stevenson.—(R. R. Dobdell, 
and Co, Canada.) 

6013. Wire, &c., Uncortine, E. H. R. Evans, London. 

6014. Lockine Nutson Bo.ts, T. Stevenson.—(k. X. 





Dobell, and Co , Canada.) 
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6015. Drsrroyine —, R. | London. 
6016. Borr.ss, G. 


6017. Russer Wie B Lone Burbri London. 
6018. Buxypive for Pairr Brususs, R. idan. —{J. 
ein. = yt gn Lucien, Lond 

—< jacien, ion. 
6020. Drizitixc Macutves, G. G. M. Hardingham.— 


(J. T. "Halsey, United 

6021. Dywamo-ELEcTRIC Macnines, A. L. Shepard, 
London. 

6022. Fritiine, C. G. Hill, London. 

60238. AmaLcamation of Gotp, C. T. J. Vautin, London. 

6024. Gzarine, W. J. Brewer, London. 

= agg for Stretcurne Curramns, &c., W. Price, 
«ndcon. 

6026. Treatinc Ores, F. W. Rose.—({7. K. Rose and D. 
Dennes, United States.) 

6027. Governine, &c., Motors, W. J. L. Hamilton, 
London. 

6028. Scissors, SHears, &., E. Peres and E. Jansen, 
London. 

a, &c., Woxpow Bumps, J. B. Fondu, 

6080. Rorative Axe WaeeExs for Venicies, G. John- 
son, London. 

9th April, 1889. 

6031. Hanpies for Trunks and Boxes, W. L. H. 
Hamilton, London. 

6082. Nose-Bacs for Horsxs, y W. Popplewell. + W. 
M. Brooke, J. J. Ebert, and R. Boer bnited Sate) 

iter. 


6088. TRANSMITTING ARTICULATED SPEECH, J. 
dam, London. 

oe Hawnpuz, L. J. Nicholls, Roberts- 
ridge. 

6035. _—s Coatinc Trxs, W. Kloen, Bir- 
mingham. 

6036. Stoprers for Borrties, T. H. Johns and C. T. 


itmore, London. 
OrsnerR for Wuixpows, &c., S. Grimshaw, 
Uddingsto n. 
Ay = Pix for Surrortinc Curna, J. Gimson 
C. Challinor, Fenton. 


en’ 
6039. oo Gur Bettrne, J. Gri Dublin. 
6040. Dror-sox Morton of Looms, W. H. Crompton 
and W. Horrocks, Manchester. 
6041. oan AnmaL, &c., Propucts, G. Dixon, 


an Sure Sprixe Hoox, W. H. Duly, Handcross. 

6043. OTOGRAPHIc SHutter, G. Dixon, Edin > 

6044. Wincn Frirrines for Fisaixc Rops, J. and T. 
Foster, London. 

6045. Scrapers, Rakes, and the like ImpLements, R. 
Hundleby, Sheffield. 

6046. SLUBBING INTERMEDIATE and Rovine Frames, R. 
Belshaw, London. 

6047. DEVELOPMENT of Necatives, T. W. 
Stoke-on-Trent. 

Hoitprse Matcu-boxes, M. Newman, London. 

6049. MecHANICAL Eco-seaTers, W. H. Swingler, Bir- 
mingham. 

6050. Rutes or Measures, T. G. Barron and J. C. 
Harding, Stockton-on-Tees. 

6051. DistrLtine Apraratus, J. P. Cornett, Newcastle- 
on-Tyne. 

6052. Mera Jorst for Fouprne Furniture, J. R. 
Williams, West Croydon. 

6053. Mountinc PuotocraPpus, Prixts, &c., R. W. 
Briggs, Ilford. 


Gimson, 


‘or 
. VENTILATING WaTER-CLOsET Basins, R. H. 
Wilding, London. 
6055. Tuck Creasers or Markers, A. Anderson.— 
(The Singer Manufacturing Company, United States.) 
6056. CYLINDERS for MARINE Enornes, W. H. North- 
a London. 
6057. Haxp Lamps, W. H. Northcott, London. 
6058. Expanxpinc Bortnc Bars, B. 8. Weston, London. 
6059. VeLocirepe Luccace Carriers, J. B. Brooks, 
Birmingham. 
= THIMBLE ATTACHMENT, N. Browne.—(R. W. Pyne, 


6061. oes -FREED [Testinc, &c., Macuine, M. and A. 
Page and B. Allen, London. 
062. Harness for ANIMALS, . Burgess, Manchester. 
6068. E.ecrric Circuits, H. H. Lake.—(E. Thomson, 
United States.) 
6064. ELecrric Motors, H. H. Lake.{E. Thompson, 
United States.) 
Execrric Motors, H. H. Lake.—(E. Thompson, 
United States.) 
. Pocket Kytves, H. H. Lake.—(A. Wilzin and N. 
c. _ Onited States.) 
6067. gogo od Macurves, E. R. Hyde and 
C. Horner, 
6068. Reammacesanen tt L. 0. a Birmingham. 
> UnrasTenine Gioves, &c., W. Ric a 
don. 
6070. Bars of Inox, 8. McCloud, London. 
6071. Music Rest, H. B. Buckland, Newcastle. 
6072. Hotprers for ApDREss Carps, A. A. Brown, 
Lanarkshire. 
6073. Cicar Buncninc Macurngs, J. A. Claringburn, 
verpooL 
6074. Posrat Wrappers, 8. Jones, Chi, ham. 
6075. Harn Curters, J. Gregory and . Gregory, jun., 


ing) 
6076. ANCHORS, F. Corke, London. 
6077. Past DisTRIBUTOR, T. R. Shillito. —(C. L. Bur- 
dick, United States. 
6078. ELecrric Arc Ps, F. A. Gobert, London. 
6079. ComPpREssED Fvet Biocxs, W. Hubbard, London. 
6080. Wixp Moror, T. Parensen, London. 
6081. Lenses for Gas Licuts, H. Bate, London. 
6082. Feeprne Fras Lamps, A. M. Hastings, London. 
6083. Testinc the Presence of CoLovurine MatTTer in 
Wrve, L,. Mathieu and J. Morfaux, London. 
6084. TRIGOMETER, R. Brotherhoood, London. 
6085. Sream Motors, A. J. Boult.—(F. X. Komarek, 
Auztria.) 
6086. Steam Enorves, A. J. Boult.—(F. X. Komarek, 
Austria.) 
6087. Process for Preservinc Cream, &c., T. West, 
London. 
6088. Torter Parr, O. H. Hicks, London. 
6089. Rartway Rams, W. P. Thompson._(R. de S 
Bacot, noone ark. > 
6090. Water Gas, riggs, Liverpool. 
6091. WarTcHess, M. Settle, Liverpool. 
6092. LaprEs’ Bosties, A. Maskell, Liv L. 
6093. oT WRITING Macuines, &e. -» F. Myers, Liver- 
eon. Cooxisc Rances and Kitcueners, T. J. Con- 
stantine, don. 
a MaxvFACTURE of Nrrrate of Potasn, A. Smith, 
6096. Keepryc PLatrorms Streapy on Sups, B. Tower, 
naon. 
6097. Puriryinec Feep-water, C. Bradbury.(Grimme, 
Natclis, and Co., Germany. 
6098. Fire- -ENGINES, A. , Lond 
6099. MacHINe for CLEANSING heen Bae 8. Simmel, 
London. 
6100. Rotary Pump, R. Krasselt, London. 
6101. CaseMENT Wixpows and Doors, &c., T. Dault, 


mdon. 

= ee or DesiccaTina MaTERIALs, P. Cornish, 
jun., 

a Mexme ‘ARTIFICIAL Leatner, H. R. Minns, 


—. 

6104. Fitaments for Incanvescent Lamps, H. H. Lake. 
—(J. B. Tibbits, United States.) 

6105. Maxine Cicar Fitters, H. H. Lake.—(J. R. 
Williams, United States.) 

i 4 Draconat Strips into Woven FaBrRIcs, 


orris, on. 
6107. FRICTIONAL Gzarino, G. F. Evans, London. 
6198. - creas for Sirtixe, &., C. H. Stubley, 


Londo: 

6109. Sanne Recutators for Sprvyinc MACHINE 
Bawps, P. L. Kenney, London. 

6110. S16N- -Boarps, 8, and J. vor ng bee a ag 

6111. Boox Supports, J. W. Coultas, Lon: 

6112. Seconpary Batrertgs. P. A. Rowton. —(W 
Main, United States.) 





wr Writine Paper and Enve.opss, C. Harris, Lon- 


6114. Seir-actine Fountains, J. z. Baoatn, London, 

6115. Apvertisinec W. Kneen, London. 

6116. Exrractine Gotp &c., from their Ors, J. B. A. 
Simonnet and 8. W. Cragg, London. 

6117, Freezinec Meat, E. Hesketh ‘and A. Marcet, 


London. 
6118. Baur, > H. Lake.—(J. L. Alberger, H. Williams, 
and L. R. Alberger, United Sta: 


6119. ELECTRIC BatrERIEs, J. J. Shedlock and 
R. Mestern, London. 


10th April, 1889. 


6120. Heatinc Wire, C. M. Pielsticker, London. 
6121. TancrBLe ARITHMETIC Frame, F. J. Knight, 


Taunton. 
6122. Surpmre Coverep Dust-pan, J. Webb, London. 
6128. Fiusnine Basins of Water-cLossts, W. Rams- 


bottom, ——y 

6124. Packine Case for Cuina, &c., C. R. Clark, 
Stoke-on-Trent. 

6125. Maxine of Scissors, A. Clarke and W. T. Wheat- 
ley, Sheffield. 

6126. Supine Wiepow Buinps, A. T. Allen and C. 
Turton, Sheffield. 

=. Danone Leasixc Comss, J. H. Whiteley, 


6128. Propuctne Desians on Merattic Boxes, W. H., 
. H., and B, H. Jones, Wolverhampton. 
6129. 0 Ateanase oe of Mrxep Gases, 8. Fox 


6130. Gaszs, 8 Fox ion E. Blass, London. 

6131. Water Gas, 8S. Fox and E. Blass, London. 

6132. Trencuinc Toots, A. H. Storey, London. 

6133. Heatinc Water, 8. P. Braun, London. 

6134. RecuLatine Fiow of Gas, T. Sturgeon, London. 

6135. CLzaninc Boots, M. Brook, Huddersfield. 

6136. Frre-Bars, N. a sesey encoaguas 

6137. Recorpine Los, D. McGrego: r, Glasgow. 

6188. Bicyczsz, 8. . Gibbs, Norfolx. * 

6139. Srretcuers for Sick PERSONS, W. E. Riordan, 
London. 

6140. Rounpasouts, G. Green, jun., Glasgow. 

6141. Rounpasouts, G. Green, jun., Glasgow. 

6142. _ for FasTEnine GLoves, i Stean, 
Lon 

6143. nor ggg Packxise Apparatus, H. 8. Booth, 


anchester. 
6144. Toy, G. F. Lutticke, West Brighton. 
oS saa, &c., Squerzer, J. and T. J. Haslam, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ofice Oficial Gazette. 


397,167. Pire Tap, H. C. Bradford, Milwaukee, Wis. 
~ Filed November 28th, 1888. 
Claim.—{1) In a pipe thread cutting tool, the com- 
bination of the head block A, provided with 
ves C and tap adjusting threads [), cut’ 


taps 
located in their 


— grooves C, inclosing 
band F, yon 8, tap retainin; blocks G, 
interposed b ban and the 
respective taps B, the ts threads of said blocks G being 
adapted to engage at one end in the threads I of the 
cutting taps and at their other ends in the tap threads 
r, ey upon the head block A, and adjusting 
screws J, 0 in said inclosing band F and en- 
4 at their inner ends against said tap retaining 
locks G, substantially as and for the purpose speci- 
fied. (2) Ina pipe thread cutting tool, the combina- 
tion of the head block A, provided with reamer retain- 








ing grooves E, reamers D, located in their respective 
retaining grooves, adj screws K, opera’ in 
screw threaded apertures provided therefor in the rear 
end of said head Blocks A, and adapted to bear at their 
front ends against the rear or inner ends of said 
reamers D, substantially as and for the purpose speci- 

fied. (3) In a pipe thread —s tool, the combina- 

tion of the head block A, provid: with tap adjusting 
threads I!, formed on its — hery at its rear or inner 


end, es retaining groo’ , and reamer retaining 
E, formed eottetinniie in the periphery at 
its fro bend, cutting taps B, and reamers D, located 


in their respective grooves C ‘and E, ~My band F, 
surrounding said taps, tap retainin 4 blocks G, inter- 
posed between said Fem. Bn band F and the respec- 
tive taps B. the threads of said blocks G being ada 
* = both upon the threads I of the cutting taps, 
ee Paeent I}, formed upon the head 
ok A, adjusting screws J, operating in said inclos- 
ing band F and en 4 at their foe ends against 
said tap retaining blocks G, and adjusting screws K, 
operating in screw threaded a’ apertures provided there- 
for in said head block A and engaging at their inner 
ends against the rear ends of said ve D, all sub- 
stantially as and for the purpose specified. 


397,224. Expiess Corrine APPARATUs, ml Clark, R. 
A. Ashley, and C. Ashley, Stockton, Cal.—Filed 
November 16th, 1887. 

Claim.—(1) The ‘bar C, having its forward upper side 
recessed as shown, in combination with the angle iron 
secured in the said recess, the vertical strip a, secured 
to the angle iron a short distance behind its vertical 
flange, the metallic strip P, secured u the top of 
the bar C and extending over the strip a, the guard 














‘orated, the vertical strip a, 
m a short distance behind the 
Tates, the cutters the 
plates, the cu’ e 
sprocket aaa of the finger bar, the 
bevel gear on the shaft D, D, m wi sprocket 
wheel, and the pulley E at the opposite end of said 
bar, substantially as specified. 


397, ot. JUNCTION-BOX FOR Lag aoe Conpuctors, 
M. Callender, New York, N.Y.—Filed March 

lech, 1888. 
Claim. The combination, with tubes containing 
insulated electrical conductors, such tubes being 
threaded at their ends, of internally threaded junction 





boxes fitting around the said ends, the said junction 
boxes being made in halves and og fete ed with 
ya ag attachment to the tubes, substantially as 
set 


$97,238. Clutch Mrcuanism, C. A. King, Meriden, 
Conn.—Filed January 7th, 1888. 

Claim.—(1) In a clute'! the combination, with a 
shaft having a pulley loosely mounted thereon, of a 

idly secured to said shaft, said carrier com- 
a hub or body provided with an arm 
upon its face, said arm extending at right angles to 
said shaft and having two movable blocks or shoes 
mounted within said recess, and a lever seenenl to 
impart a separating motion to said blocks or shoes, all 
ae ae operating substantially as shown and 
d (2) In a clutch, the continatian, with a 
shaft having a pulley mounted thereon, of a 
carrier rigidly secured to said shaft, ¢ shaft, said carrier having 
two movable blocks or shoes mounted therein, and an 


carrier 





D 


actuating lever interposed between and adapted to 
impart a separating motion to said blocks or shoes, 
causing them to contact simultaneous); iy, one with the 
= and the other with the hub of said pulley, and a 
~~ adapted to retire said shoes from contact = 
actuating lever is released, all arranged an 
cpuuting substantially as shown and described. ‘© 
In a clutch, the combination of the wheel A, 
shaft B, and the carrier C, having perforations aa and 
slot L, the shoes D and E mounted within said slot, 
and the spring G, the lever F, adjusting screw P, and 
cone K, constructed and arranged to operate sub- 
stantially as herein shown and described, and for the 
purpose specified. 
397,252. Lacr-HoLE Protector ror Drivine Betts, 
G. W. Southwick, Stamford, Conn.—Filed May 2ist, 


1888. 
Claim.—The lace or eyelet hole tector herein 
described, consisting of fiat U- capedl uni etal ney = 
tion having prongs B formed on its two bran 


rr S| 


om ey to penetrate the solid material of the belt 

Foot the eyelet, and having on the inner side of 
the bend a flange C, projecting in the same direction 
as the rongs and adap’ ted to form a flat bearing at 
one side of the eyelet tole, substantially as and for the 
purpose described. 


397,293. Lupricatixc Device ror Enotes, A. L, 
Ide, Chicago, IU.—Filed August 4th, 1888. 
Claim.—The combination, with an engine crank 
shaft and a crank disc connected therewith, of a 
— or housing surrounding the disc, having an oil 
— or basin beneath said disc, said casin casing or housing 


ay vided with a depending poin projection, 
ich the oil flo’ from the inner surface of the 
suas wiendne on directed or carried to a part 


SRE 





J 
® 
fous 


to be lubricated. The combination, with an 
crank shaft, a crank disc, crank pin, and conn 
rod, of a casing or housing surrounding the disc an: 
having an oil tank or basin beneath the posse and 
“7: ed with — projections, an oil cu n 
ecting rod communicating with the 
surfone of the cran ited 


depending from the of said housing or 
= oil ~- for the pa one of deliv 
a, thrown ag the housing by 
ly as descri 


to the said 
disc, sub- 





$97,318. CrossHeap ror Stream ENOINES, J. J, 
Tonkin, Oswego, N. Y.—Filed October 10th, 1888, 

Claim. A) A crosshead provided with a jeer pre 

convexed Dayoan bragers and with longitu top 

pposite si a of the pn ns gy in com- 

bination tion wit aco a Ingly concaved guide, and 

Gi eoowes the the said guid ene as and projecting over the 

ead, as set forth. (2) A 

crosshead composed of a a bottons plate formed convex 

cross section on its under side and with horizontal 

longitudinal A bearings on opposite sides of the 

and ears ng from said bottom plate, 

all formed in one piece, in combination with a corre- 

coeedin ly concaved guide, gibs secured to the guide 

ge Yd the horizontal top bearings of the 

the wrist pin connected to the said 

ears, substentialt 
connection with 





as destribed and shown. (8) In 
¢ wrist pin P, the crosshead formed 





with the ears D D, having seats for the wrist pin and 
split transversely from said seats through the tops of 
e ears, and formed with longitudinal sleeves } } at 
the upper ends of the split portions, and bolts ec, 
th: h the sleeves and provided with nuts 

lor adjustably clamping the split parts of the ears 
ther, substantially as described and shown. 

(4) In combination wi iton-rod I, the crosshead 
provided with the bridge d, having the eye d for the 
reception of the end of the piston- -rod and split longi- 
tudinally vertically from said eye through the top of 
bridge, and the bolts ¢, clam ving the split pesos 
of the bridge together, substantially as descri and 
shown. 


397,326. Prevmatic Door Cueck, R. Adams, South- 
wark, County of Surrey, England.—Filed July 28rd, 
1888. 


Claim.—In a door closing and checking device, the 
combination, with the cylinder, the vibra iston- 
rod, and a single-armed , of the pivot jouble- 


(387,328) 





armed link /} /1, connected to the piston-rod and 
single-armed link, one of said links belng attached to 
= door -_ the other to the door- -frame, substantially 
as descri 


397,419. Curtain Rino, J. Day, New York, N.Y.— 
Filed October 17th, 1888. 

Claim.—(1) The curtain ring B, having recesses a 
and holes d, com th the curved wire F and 
with the rollers E, trough which said wire 
said rollers ——e with the recesses a, the free 
ends of the wire F being sprung into the holes d in the 

ring B, the middle portion of the wire F being rigidly 
hel to the ring B, substantially as described. (2) The 
ring B, having recesses a, holes d, and slot / on its 


397,419 


e. 
‘ie ‘2 





inner side, combined with the curved wire F, said 

wire having the eye or bend ¢, that enters the ‘slot f, 
the free pn | of the wire F being — into the holes 
d, and with the rollers E, Monet ch the wire F 
passes, said rollers —— od with the recesses a 
and held w i the ring B by he wire F, substantially 
as descri 


397,470. Vick, W. H. Remsen, Cedar Rapids, lowa.— 
Filed February 2nd, 1888. 

Claim.—({1) A vice- jaw having angled and serrated 
jieces of steel cast integral therewith and below the 
olding face of said jaw proper, heer ot | said of 

steel are adapted to form the angled face of a pi 
vice, and to aie ones the jaw o ‘which they form a 
ap eens os oe ar the fixed j a Geeaaiocan 

D ice, 0! xed jaw 
ping jaws a a cast therein between the main rere 
portion and the screw, and the pivotted jaw C pro- 
vided with the removable pipe-gripping jaw b between 
its main holding jaw and the screw, said jaw b ane 
a practically s ht inner face, whereby the pi 
forced into the angle of the jawsaa, sorctthetoning 
variations in the angle of the jaw C, substantially as 
set forth. (8) In a hinged vice, the ar of 
the fixed jaw B, having the —_— anges Bl Bl, 
connected at the bottom by eb B, and the 








votted pad having parallel flanges C} C1, similarly 
sain y the web C?, and the pivot pin d, all con- 
structed sukytantially as and for the purpose set forth. 
(4) The combination, with an anvil A adapted to serve 
as @ su) for the vice, of a vice composed of a fixed 
jaw B pon ew led ani << oe 
cast into the peck thereof, a “Staee jaw C havin 
removable jaw 6, with a straight inner face, an the 
g | pivot pin @ substantially as and for the yey! set 
T hevins Ina vice, the combination, with an inner 
weet ha jipe-gri ipping jaws aa, of an outer rng Co 
eg et erie velo simsind te 
jaw a ve 5 e g 4 
and a shank be Bly secured in 





+ +. 





said socket, i. may be 
attached to said jaw C without i 
ection of the upper portion of said ae c substan- 


ly ab specified, 
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— 
THE PARIS EXHIBITION. 





Tue Paris Exhibition, when it opens a little more than a 
week hence, will be far from finished, even to the com- 
pletion of some of the buildings; nevertheless, there will 
be plenty to interest the strangers who already have 
begun to home the great pleasure city of the world. 
The machine gallery from the first has been in the most 
advanced state of the whole of the buildings, and the 
same is the case now in relation to the exhibits therein. 
In other departments of the Exhibition, the small space 
allotted to Great Britain is about the most forward— 
indeed much more so than that of France itself. The 
opening proceedings will begin at the seat of government 
in France, in the «djacent City of Versailles, where at 
at the Palace certain ceremonies and festivities will take 
piace in honour of the Revolution of a hundred years 
ago, which it is the function of the Exhibition to 
celebrate, and many historical memorials relating to 
that restoration of the moral equilibrium of a nation, 
which restoration was necessarily tainted with foul 
deeds on the part of both the opposing forces, 
will be on view at the Paris Exhibition. By a 
grand féte at Versailles, followed on the next day by 
another at Paris, the Exhibition will be inaugurated, 
with the inclusion of an imposing ceremony in the build- 
ing itself. On the night of the Versailles féte, probably 
the whole distance between the two cities, and the chief 
avenues of the Bois de Boulogne, will be illuminated 
throughout their entire length, a feat which has never 
previously been achieved, notwithstanding the past deeds 
of Parisians in so covering great distances on imperial 
occasions. The Parisians thoroughly recognise that it is 
their business to make their city the first pleasure city 
in the world, and set to work to fulfil their functions 
as coldly and mathematically as any commercial man 
who makes an extensive outlay on the calculation 
that it will yield him a certain percentage of profit 
on the returns. “It is our trade to do so,” we 
recently heard several Parisians quietly remark. Not 
alone is this so, but, having seen so much of the prepara- 
tions, some of them are already sick of the Exhibition, on 
the same principle that cooking sometimes takes away the 
appetite of the cooks; and many of tle Parisians who can 
do so are about to leave their city to the Goths and 
Vandals, whose rough manners are not liked in that 
centre of refinement and high civilisation, and to let what 
they can of their rooms and houses to the said heathens. 
Perhaps a reaction may take place in their minds ina few 
days, and they may wish to see some of the results of 
their industry and great commercial enterprise, as ex- 
pressed by the influx of foreign visitors new to the 
theatre of actual operations. 

The topmost flagstaff was placed on the Eiffel Tower 
two or three weeks ago, but much “covering in” has to 
be done, and this comparatively easy work proceeds 
merrily. The first platform is about as high as the towers 
of Notre Dame, but so large in quadrangular area that it 
measures 70°69 m. on each side. At the four corners are 
the landing | yn and starting places of the various 
elevators, and between each of the four corners is a 
restaurant, one of them Russian, the other American, the 
third Flemish, and the fourth French; these, indeed, 
represent the nations with whom the French are on the 
most friendly relations. A gallery runs, of course, all 
round—or all square—the sides of this area, to give 
visitors the benefit of the view. In the centre of the 
area, and below the higher parts of the Tower, is nothing, 
which is advisable, considering the deadly effects of any 
heavy object dropped froma great elevation, as exemplified 
by various unpleasant incidents during the construction 
of the Forth Bridge. In London we have Camden Town, 
Somers Town, Silver Town, and other vil/les named after 
great worthies; why, then, should not this elevated haven 
of rest be called Eiffel Town? This idea is thrown out 
for the consideration of the Parisians, who it is to be 
hoped will recognise the appropriateness of this baptismal 
act of ours. 

Most of the various English railway companies in direct 
connection by boat with France are beginning to adver- 
tise not alone cheap services to the Paris Exhibition, but 
rapid trips, so the French railways seem to be yielding for 
the first time in the matter of their normally high charges, 
also in their normally slow trains for all but first-class 
passengers. The one route which seems to be unchanged 
in its leading characteristics is that by the London and 
South-Western Railway, vi@ Southampton and Havre. 
By this route boats cross at present but upon three nights 
per week, yet possibly, were capital spent on the matter, 
it might become one of the most popular routes out, just 
as capital expended on the Harwich-Antwerp route has 
brought increasing traffic. The advantagethe Southampton 
route has is the access to deep harbours on both sides of 
the Channel, giving the power of running large boats; 
but the present boats, so far as we have seen them, give 
the engines the best place in the ship, and the cargo the 
next best place, although neither of these traversers of 
the ocean are liable to sea-sickness. The passengers are 
placed just where they are liable to be tossed to the maxi- 
mum extent, so one of the great possible advantages of 
large boats is thrown away. If the passengers were 
to be carried amidships, and in large twin-screw 
boats, and if it were advertised that they could get a good 
night’s rest of eight hours on board, thereby in the 
double ore saving two nights’ hotel expenses, and 
could also traverse the most picturesque route between 
London and Paris, these points should be a strong tempta- 
tion to the public. On the return journey at present the 
trains leave Paris too early, and passengers are landed at 
Southampton at an unearthly hour in the morning, in the 
midst of dreary surroundings; this breaking of a night’s 
rest is rumoured to be enforced to enable the representa- 
tives of Rouen cotton spinners to reach business circles in 
London in good time in the morning. The idea whether 
the same enterprise at Southampton which has been dis- 
played at Harwich would work a corresponding change, 





may perhaps be worth weighing by those who have the 
heavy responsibility of acting. The point is, “deep sea 
boats and a good night’s rest between London and Paris.” 
Unless these two conveniences be given, the natural 
advantages of the route are thrown away. 

Probably, just now, no improvement in any one of the 
routes will do perceptible harm to its neighbours; because, 
even without the Paris Exhibition, the nger traffic 
across the Channel has during the past F mon years been 
increasing by leaps and bounds, as proved by the statis- 
tical returns. The dwellers in Continental Europe have 
long mixed up with each other in holiday excursions, but 
only of late years have the rank and file of the English 
begun to imitate the example, one cause being the limited 
extent to which living languages have in the past been 
taught in this country in schools. 

During the period of the Exhibition a considerable 
number of International Congresses, connected with every 
conceivable scientific and industrial subject, will be held 
in Paris, under the auspices of the authorities of the 
Exhibition, who have appointed upon organising com- 
mittees the best men in France connected with each 
special subject. In America transatlantic steamships 
have been engaged on special terms to convey engineers 
and their families to Paris, with liberty to return by the 
ordinary boats; in fact towards the autumn there will 
probably be such a world’s fair at Paris as has never been 
seen before, and the kings and princes of the earth will 
be obliged to desert the leading hotels of Paris for fear of 
bankruptcy, and to leave them to conquerors, in the shape 
of merchants from Chicago, and manipulators who have 
made their pile. 








CAPTAIN SHAW AND THE LONDON COUNTY 
COUNCIL. 


THE report which has been presented to the Fire 
Brigade Committee of the London County Council, by 
Captain Shaw, on the protection of London from fire, is 
fraught with a double issue. It affects the Fire Brigade 
on the one hand, and the London Water Companies on the 
other. The Council despairs of getting possession of the 
police force until there is some change in the personnel of 
Parliament. But it looks upon the water companies as its 
lawful and immediate prey. To com this purpose two 
steps are now proposed. One is, “the institution of an 
inquiry as to the whole question of the water supply of 
London.” The other step is that of getting a Bill through 
Parliament legalising the expenditure requisite for this 
purpose, and empowering the Council to introduce future 
Bills relative to the water supply. If permission there- 
fore is obtained from Parliament, the Council will proceed 
(1) To inquire into the water question, and possibly to 
negotiate with the companies; (2) to prepare a scheme for 
dealing with the supply, either by purchase or otherwise ; 
and (3) having prepared a scheme, to lay it before Parlia- 
ment. Of course all this will take up two years at least. 
But something has to be attempted at once; and that is, 
the passing of the preliminary Bill. The Bill is prepared, 
and the necessary steps for its introduction are to be 
taken. If the requisite powers can be obtained in the 

resent session, the notices in compliance with the Stand- 
ing Orders of Parliament are to be given next Novem- 
ber, to prepare the way for the scheme which is to 
be laid before the Legislature. That scheme may 
propose the purchase of the existing undertakings, or it 
may plan new sources of supply. That the project will 
be ready in due time seems scarcely probable, considering 
the vast and complicated nature of the question. But the 
power to introduce the scheme, and to defray the cost of 
its preparation, may very well be sought at once, and the 
Council appears to have resolved on making this prelimi- 
nary attempt. Pending the passing of this enabling 
statute, the Special Committee on Water Supply propose 
to furnish the Council with a digest of numerous Blue- 
books and Parliamentary papers bearing on the question. 
Taken altogether, the proceedings of the Council on this 
subject are characterised by something like that “ daring 
caution” inculcated by the Earl of Rosebery, in his 
famous address delivered on the eventful day when the 
Council took summary possession of the offices at Spring- 
gardens. 

Captain Shaw’s report comes at the right juncture to 
assist the Council in its approach to Parliament. It is a 
tolerably safe conclusion that the Legislature is prepared 
to concede the power of raising a larger revenue for the 
sustentation of the London Fire Brigade. But there is 
something at the back of the north wind. “ While the 
supply of water remains defective,” says the Times, “it 
is not of much use to increase the number of our engines, 
and up to the present time nothing of a thoroughgoin 
kind has been done for the improvement of the supply. 
A Fire Brigade Bill, therefore, must be speedily followed 
by a Water Bill of some description, and the first measure 
will smooth the path for the second. Or it may possibly 
happen that the two will have to run together side by 
side, affording mutual support. But what is it that 
Captain Shaw proposes? His plan, if fully carried out, 
would involve an addition of thirty-two fire engine 
stations, at an average cost of about £1000 a year each. 
The fire escape stations would be increased from 127 to 
472, so as not to be more than half a mile apart. If these 
were served by night only, the cost would be something 
over £75,000 a year, or if worked by day also, £150,000, 
which is more than the whole expenditure of the existing 
Brigade. In addition there woulibe a capital expenditure 
of £20,000 for engines and hose, and £25,000 for fire- 
escapes. Captain Shaw does not expect all this to be 
done at once, and, of course, if a portion be postponed, 
there is the certainty of a further addition being required 
to keep pace with the growing population and the increase 
in the number of houses, It may be said that Captain 
Shaw has simply sketched an ideal Brigade. But progress 
is inevitable. The “Annual Summary” issued by the 
Registrar-General a few days ago gives 68,273 as the 
estimated increase of the population of London last year. 





At the usual rate of 7°9 persons per house, this represents - 
an addition of 8640 to the number of houses. In the 
current year the increase is more likely to be greater than 
less. Thus in the course of two years the population and 
houses of the metropolis will receive an increment largely 
exceeding the present magnitude of Brighton, and nearly 
equal to that of Portsmouth. This growth cannot be dis- 
regarded, if the proportion between the risk of fire and 
the means for coping with it is to be maintained, let the 
initial proportion be what it may. ; 

Coupled with all this comes the question of the water 
supply. Here Captain Shaw encounters an impediment 
which he has to deal with in some fashion. Strictly 
speaking, a deficiency in the water supply seems rather to 
call for more engines than for avy abatement in the 
demand. The deficiency is simply a defect. There is 
water enough, but it is not readily available. For this 
reason there is the greater chance for the fire to get ahead 
of the firemen. Since the City has been provided with 
hydrants attached to mains containing a constant supply 
at high pressure, there has been a marked diminution in 
the service required from the fire engines. Thus the 
argument holds good, that if there were no hydrants the 
fire engines would be more in request. The value of the 
hydrant consists in the readiness with which it is brought 
into action, thereby holding a fire in check while the 
engines are coming, and in many cases rendering their 
arrival unnecessary. Captain Shaw refers to the fact 
that there are at present 3170 miles of water pipes in 
London, and that of these only 1182 miles are constantly 
charged with water at high pressure. If so, the more 
need for fire engines; and yet we are not sure that Cap- 
tain Shaw intends the argument to cut that way. It will 
be found that while he proposes in his report to increase 
the number of fire engines by fifty, he says nothing about 
hydrants. Supposing that all the mains were constantly 
charged at high pressure, what difference would that make 
in Captain Shaw’s proposals? We are not told, but are left 
to guess, and this is a point on which it would be worth 
while to know a little more. It might be argued that if 
the water supply were in the hands of the County 
Council, all the mains would be duly charged, and there 
would be less need for fire engines. This would be 
equivalent to saying that there would be a greater 
number of fires smothered in their infancy, so that there 
would be fewer fires of magnitude in the course of a year. 
This is what London desires. Captain Shaw seems to be 
intent on getting a better supply of water for his engines. 
But why not a better supply for hydrants ? 

Whether we have to consider the question of hydrants 
or engines, a constant supply of water is a matter of great 
moment. Even if the pressure be not great, the hydrant 
on a constantly charged main is of immense service, as 
rendering the Brigade independent of the turncock. 
When the pressure is high, it may ——— that the engine 
itself is not wanted. But water should always be ready 
at hand, and ample in quantity. No doubt the County 
Council will be found to promise that if entrusted with the 
water supply, it will take active measures to reform the 
existing arrangements. Coupled with this plea must 
needs come the argument that a largely increased expen- 
diture demands a vigorous policy in dealing with the 
water question. The companies must now look well to 
their position. The Select Committee of the House of 
Commons which sat in 1876 and 1877, and took a mass 
of evidence with respect to the Metropolitan Fire 
Brigade, recommended that the water systems belonging 
to the various companies “should be consolidated in the 
hands of a public authority, which, in dealing with the 
questions of constant supply, pressure, and pipage, should 
be bound to have regard, not only to the convenience of 
customers, but also to the requirements for the extinction 
of fire.’ This is the general tenour of the recommenda- 
tions from Committees and Commissions on the subject. 
The Royal Commission which reported in 1869, proposed, 
in respect to the a that “the future control of 
the water supply should be entrusted to a responsible 
public body, with powers conferred on them for the 
purchase and extension of existing works.” Without 
saying that this transfer of the supply is in all respects 
declenile, it is evident that the time has arrived when the 
question will be very keenly debated, and when 
a strong current of public opinion will run in the 
direction of such a change. For some reason or 
other, there was never a disposition to place this 
matter in the hands of the Metropolitan Board. It 
was reserved for a power yet to come, and the County 
Council believes itself to be the power. What is more, a 
great many people accept this conclusion as correct. If 
the County Council is not to have possession of the water 
supply, to what body can it ever beconfided? Yet when 
we aes at the mass of business which has been heaped 
upon the new authority, and which it has been struggling 
well nigh in vain to grapple with, it would seem to be a 
hazardous experiment to place so vast a responsibility 
upon the Council until it has given further proof of the 
soundness of its judgment and its ability to deal with so 

reat and momentous an undertaking. A property which 
a cost many millions forms one part of the question, 
and the health and safety of the metropolis constitute 
the other part. 

A few more remarks concerning Captain Shaw’s pro- 
posals may not be out of place. No direct estimate is 

iven of the number of men required. It is evident that 
if the fire escape stations were multiplied to the extent 
proposed, with an allowance of three men for two escapes, 
some hundreds of extra men would have to be engaged 
for this work. Concerning the Brigade generally, as it 
now exists, we are told that “the number of firemen, 
coachmen, and horses has never been sufficient during 
great emergencies.” As far back as 1877, when giving 
evidence before the Select Committee of the House of 
Commons, Captain Shaw estimated his requirements at 
931 men, and calculated the expense of an efficient 
Brigade at £120,000 per annum, the actual outlay at that 
period being £80,000. If the strength of the Brigade is 
to have the same ratio to the population that was pro- 
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posed in 1877, the number now ought to be more than 
1100. According to the same rule, the cost should now 
be £142,000 per annum. The financial statement of the 
County Council contains an estimate in which the working 
expenses of the Fire Brigade for the panes year are 
shown to be £117,000. But the Brigade only numbers 
591, including all ranks. There is no doubt that the 
mechanical appliances are far more perfect now than 
they were twelve years ago, and each man thus repre- 
sents a greater degree of efficiency. Captain Shaw’s 
present proposals involve a stupendous increase in 
the expenditure. At the very lowest estimate, the 
increase is £87,000 per annum, and if there is to be a day 
service with the fire escapes, this becomes £162,000. The 
reckoning includes nothing for the increase of interest 
and sinking fund in respect to the augmented capital 
account. The enlarged scale of the current expenses thus 
appears as ranging between £204,000 and £279,000 per 
annum. Nor is this all, for the report states that the 
increase of stations will necessarily demand a correspond- 
ing increase in the annual cost of telephones and fire- 
alarm call-points. Of the value of the latter there can 
be no doubt. But if the adequate protection of London 
from fire involves all this expenditure, we fear that 
London must still continue to be imperfectly protected. 
That, however, is not a sufficient reason why nothing 
should be done. Captain Shaw himself does not expect 
this tremendous outlay to be immediately entered upon, 
and he waits to see the more urgent parts of his scheme 
carried out first. The proposed fire-escape outlay 
obviously admits of great modification, and will materially 
affect the annual charge. The fire engine stations repre- 
sent no large addition in the shape of working expenses, 
though they would doubtless add considerably to the 
capital account. London might have the engine stations 
and engines, together with the telephones and additional 
call-points, as well as some increase in the fire escapes. 
Hydrants also might receive some further consideration, 
and there might be an improvement in the water supply 
arrangements. But we fancy the public are destined to 
hear more about the water companies than anything 
else. 








LETTERS TO THE EDITOR. 
[We do not hold waa Oo oe the opinions of our 


ENGINEERS FOR THE NAVY. 


Str,—Your article in last week’s issue on “‘ Engineers for the 
Navy” will, I am sure, be read with a considerable amount of 
interest both by naval engineers and by those who are regarding 
the engineer branch of the Navy as a profession either for them- 
selves or their sons, It is quite true that in this, as in all other 
professions, there is no lack of candidates, and it is a question 
whether there would not still be plenty of candidates even if the 
pay and position of naval engineers were far inferior to what it is 
at present. The puzzle to a great many people now-a-days is what 
todowiththeiryouths, The Admiralty have recently madethat puzzle 
a little more difficult to answer, as far as placing their sons as naval 
engineers is concerned, as they have this year doubled the amount 
of —— which they require from the parent or guardian of 
each engineer student. Whether this will have any effect in 
checking the supply of candidates remains to be seen; but it does 
seem strange that, notwithstanding the extra cost which will in 
future be thrown upon parents or guardians, the Admiralty 
steadily refuse to grant the engineer branch of the service anything 
like the consideration in pay and position which is held out to the 
other departments of the Navy. 

When the training colleges at Keyham and H.M.S. Marlborough 
were first established the Admiralty made a grand flourish of 
trumpets about the improvements which had been or were to be 
made in the position, &c., of naval engineers as an inducement to 
get people to enter their sons as engineer students. Yet what did 
these improvements amount to? An increase of a shilling a day in 
pay, the creation of an invidious distinction in the matter of relative 
rank, and the promise of the abolition of the separate mess-place 
for engineer officers, which promise has, however, not yet been 
fully carried out, as the Admiralty take care to insure that the 
naval engineer shall become dissatisfied with his treatment at the 
very commencement of his service career by the retention of a 
separate mess-place for engineer officers at the Royal Naval College 
at Greenwich, which is regarded by the young engineers as a hint 
that they are not considered fit to associate with, and that their 
position is still inferior to that of, other naval officers. 

Ican hardly agree with your article that the education imparted 
to the naval engineer student is unsuitable for its intended pu lo 
You appear to have overlooked the fact that the engineer students 
receive a complete workshop training during their five years college 
course. The amount of time given to theoretical study is fore- 
noons—from 9 to 12 a.m.—and three evenings—from 6 to 8 o'clock 
—per week, the remainder of the working days of the week being 
devoted entirely to practical instruction and manual labour in the 
various workshops in the dockyards, and at the end of his five 
years’ training the engineer student ought to be, and generally is, 
a competent practical engineer, with this advantage, that he has 
also obtained sufficient theoretical knowledge to enable him most 
usefully to apply, when the occasion requires it, the practical part 
of his profession. Possibly, as you say in your article, there are 
not adequate opportunities for the display of the full powers of the 
naval engineer, in the ordinary routine of duty or service, but then 
neither is there any opportunity for the display of the special edu- 
cation and training in combatant duties of the executive officer 
until the occasion happens for which our war Navy is primarily 
designed, i.¢., to fight. I take it that all the training of our naval 
officers who are in any way connected with the fighting efficiency 
of a ship—as in the case of executive officers and engineer officers 
—should be dominated by the principal reason for their exist- 
ence in our war Navy, and that all other points should be subordi- 
nated to this one principal reason. 

With regard to your remarks about reducing the number of 
college-trained engineers, the Admiralty more than ten years ago 
recognised the absurdity of keeping up a large number of highly- 
trained scientific officers for the purpose of performing manual 
duties which can be as well, or better, performed by artificers. 
During the last ten years the number of engineer officers has been 
reduced from 1365 to 670, and that the Admiralty are still acting 
on the same principle may be gathered from the fact that quite 
recently, notwithstanding the additions to be made to our Navy, 
the Admiralty have authorised the entries of about 100 or 120 
engine-room artificers; but nothing whatever has been said about 
increasing the number of engineer officers. The average number 
of engineer students entered yearly is forty, who serve, first, a 
period of five years as students, and afterwards for thirty years as 
engineer officers. It is impossible with our large fleet, and making 
due allowance for wastage by deaths, &c., to ever get a large list 
of engineer officers from these small entries. It appears to me 
that we have already reached the position indicated in your article, 
and that the engineer officers now in the service are in reality 
superinterding engineers. On the active list of vessels in the Royal 
Navy there are no less than 500 ships, either in commission in 


steamer reserves, or fitting out at the dockyards—without reckoning 
new ships being built, Every one of these ships requires engineer 
officers ; there are 670 engineer officers altogether in the Navy. 
In addition to the officers required for ships, this number of 670 
has to provide officers for dockyards, for steam reserves, for the 
Admiralty staff, for overseers at contractors’ works where 
machinery is being made for the Royal Navy, for instructing 
purposes at the Royal Naval College for students undergoing 
instruction at the Royal Naval College, so that practically nearly 
each engineer of any seniority in the service has become a superin- 
tending engineer, and instead of further reducing the of 
officers, there seems to be a general opinion that it is already 
reduced beyond a safe working limit, and beyond the requirements 
of our large Navy. 

The fact of the matter is that most of the changes which you 
advocate have already taken place; the engineers themselves are 
naturally the first to feel these changes, and it is the knowledge of 
the fact that recently their responsibilities have increased so enor- 
mously, owing (1) to the d in the bers of responsible 
officers, and (2) to the recent rapid growth and development of the 
engineering profession and its consequent duties, that their present 
discontent is mainly due. 

The engineers state that their present position and their remu- 
neration is far below what it should be; it is far below their value 
to the Navy and the country ; is is also far below that of officers of 
other branches of the Navy whose duties cannot possibly be con- 
sidered of more value or importance than those of the naval 
engineers. 

As long as sufficient candidates can be found, the Admiralty may 
possibly refuse to give decent consideration to the engineers ; as long 
as the engineers find themselves the most wretchedly paid class of 
officers in the naval service, so long will they be disgusted with 
their treatment and discontented with their position. Of what 
possible advantage can it be to the public service to fill up one of 
its most important branches with people who, as soon as they are 
old enough to realise their true position, have no other feelings 
than those of disappointment and disgust? At least, this is the 
natural inquiry of many, who, like myself, are PUZZLED, 

Portsmouth, April 22nd. 








Srr,—You always show fair play. I venture therefore to ask 
you to let an engine-room artificer say something about our work 
and position. If the engineers of the Royal Navy have their 
troubles, we are not without ours. 

In the early days afterthe Crimean War, the engineers in the 
Navy were a rough lot. They were good men, but without much 
education. They were technically known as ‘‘shovels.” The 
had neither manners nor deportment to fit them to associate wit 
officers. But they wanted to, and troubles ensued. Then the 
Admiralty decided to raise engineers for themselves, and so the 
naval engineer school was established. The theory was that the 
pupils, when qualified, should do regular engineer's work. But, as 
you have rightly pointed out, the Admiralty overdid the thing, and 
the young engineers were above their work. Why, Sir, I have 
seen them come into the engine-room with gloves on lest they 
should spoil their hands. The plan was a failure, and to mend 
matters the engine-room artificers were appointed to do the dirty 
work. The pay was small, and the duties hard enough. But as 
time went on, the artificers found that instead of having fitter’s 
work to do, instead of being, so to speak, a shore gang afloat, we 
had to discharge the duties of engineers in the mercantile marine. 
We became the executive, while the engineers looked on. We had 
to keep watch, we had to doallthe work. But did our pay and 
our comforts rise in proportion! Not a bit of it. We have no 
position, we have no comforts. 

In the mercantile marine we could earn twice what we get in the 
Navy. There are men serving now as artificers with nominally 
about £7 a month, who have Board of Trade certificates, and who 
would get £12 a month in the merchant service, and with a much 
better table kept for them, and far more liberty. Besides, in the 
merchant service, we would not be harassed and worried with 
drill, and stations, and military law. 

So long as we were = to fitter’s work and not in charge, our 
resporsibilities were small. If a man knew how to file straight 
and do what he was told it was all right ; but we are expected 
now to do engineers’ work, and I do think we ought to have 
engineers’ pay. 

In your article last week you suggested that each ship should 
carry a superintending engineer, and a staff of executive engineers 
on all fours with the engine-room staff ef a merchant steamer, and 
a few artificers to do repairs, just as a merchant steamer of much 
power now carries a coppersmith and a boilermaker. But, Sir, 
that is what is really done now, only it is not officially admitted 
that it is done, As I understand your article, you would pay the 
executive men fair wages, on a much higher scale than we artificers 
get; but while we do the work, we do not get the pay. Therefore 
I say by all means let us have your scheme carried ont. Let us 
who keep watch be treated accordingly. We have not the educa- 
tion of the naval engineers. I do not know much, I suppose, about 
thermo-dynamics, although I know what J stands for, and the 
difference between a millimetre and an inch, But I can takea 
diagram and read it. I can set a slide valve, and I know how to 
use lead wire. I can make a joint,and keep a bearing cool. I 
know a good fireman from a bad one, and at a pinch I can fire 
myself as well as the average. I hold that in an engine-room I am 
a hundred times more useful than a fitter, but I can go to the 
bench and do my day’s work to satisfy a foreman. Why should I 
have less than fitter’s pay? There are men—artificers—in the 
Navy, but they are fitters or coppersmiths or blacksmiths pure and 
simple. But we are all classed together in the same ruck as far as 
pay and position and messing and berthing, and the rest of it, goes. 

What we want is the establishment of a third class. We have 
two now—engineers and artificers. Let us have a superintending 
engineer, filling the position of a chief in a big Atlantic steamer— 
who, of course, never keeps watch—and engineers to keep watch, 
and artificers, and let us all be paid on the same scale as similar 
men are paid in the merchant service. Surely John Bull can pay 
as much as the Cunard or the P. and 0. Company to men who are 
far harder worked and worried than any men in the merchant 
engine-room. 

fear I have spun too long a yarn, but I hope you will find 
room for it, and that some of my mates will use his pen to let the 
world know that we too want a word said for us. We have not 
the college education to write or talk much, like the engineers; but 
still,a word in season may do some good, 

Ido not, mind you, blame the engineers in the Navy. If they 
were ever so willing, there is not near enough of them to do the 
work. It has to be done, and so we have to do it. 

Falmouth, April 23rd. AN ENGINE-ROOM ARTIFICER. 





Sir,—You evidently have not a very intimate knowledge of the 
engineering personnel of the Navy, otherwise you would never 
advocate as a remedy a system which is almost identical with the 
present system existing in the service. You suggest that there 
should be two classes of engineers in the Navy, one the superin- 
tending or administrative engineer, the other the executive, whose 
duty should be similar to that of the merchant navy engineer. 
That exactly represents the present system in the Royal Navy. 
We have the engineer officers, whose duty it is, not only to super- 
intend and advise as to all repairs on board his ship, but he has to 
see that all the routine work of his department is carried out 
according to the numerous circulars and instructions provided for 
his guidance. He has to arrange and divide his staff for the 
various drills, such as “‘ general quarters,” ‘‘man and arm,” “fire 
quarters,” ‘‘ collision quarters,” ‘‘ to o exercise,” &c. ; to see his 
men are properly trained in their drills, and, in fact, subject only 
to the captain, he is the administrative head of his department. 





The engine-room artificers are the executive: They keep the 
engine-room watches and perform all repairs, They are, as a rule, 








thoroughly practical marine engineers, they possess a fair educa- 
tion, many hold Board of Trade csrtiheaten and in fact ~ 
exactly correspond to the class of men who form the bulk of the 
merchant marine engineers, With regard to the reduction in the 
number of engineer officers, it is difficult to see how that number 
can be materially reduced. There are at present 250 fleet, staff 
and chief re mer and about 430 engineers and assistant-engi- 
neers. Chief engineers are only appointed to ships with engines of 
considerable power, and there are only about twenty chief engineers 
on py 25, Coa that the number of chief engineers can hardly be 
said to be beyond the requirements of the service, The number of 
engineers and assistant-engineers is barely sufficient to take charge 
of the smaller ships, and to allow one or two to assist the chief eng 
neers in the larger type of men-of-war. 

That it is more ne par oae that an engineer in the Navy should 
know how to use | wire in setting up a big end, than that he 
should have a competent knowledge of thermo-dynamics, and that 
the differential calculus will not fit a man to judge coal, I grant; 
but a knowledge of thermo-dynamics and the calculus makes him 
none the less fitted to know how to use lead wire or to judge coal, 
and they certainly make him better titted, if only as intellectual 


gymnastics, to carry out the hundred-and-one duties of his 
calling, and to hold his own with his messmates, the lieutenant 
and surgeon. 


The statement that the lieutenant and surgeon feel the value of 
their education, and have more scope for its exercise, will doubtless 
astonish, not only naval engineers, but all those who know what 
the duties of those officers are on board a man-of-war. As for the 
existing state of the engineers being largely due to the engineers 
themselves, their pee or guardians, that is quite correct. The 
engineers know full well that if they would be free they must 
liberate themselves. That is what they are now trying to do, and 
you, Sir, are helping them to obtain their freedom by kindly 
allowing them to ventilate their grievances in your valuable 
columns. Cuier ENGINEER, R.N, 

April 24th, 

ENGINEERS AS SHIPWRIGHT SURVEYORS, 

Sir, —Your correspondent, ‘‘ N. A.,” of Hull, has evidently some 
sore point behind his letter. May I, however, as one of the sub- 
ordinate temporary surveyors of this mystic society, be allowed a 
word of defence. In the first place, a large proportion of these 
gentlemen have had shipbuilding experience, and afterwards have 
been at sea as marine engineers ; thus I think they are ina fair way 
to understand and to guard against the strains set up in a sea- 
going vessel. Again, the province of a surveyor has nothing what- 
ever to do with the cut of the vessel; what he has to deal with is 
the strength of the parts, and when once he has thoroughly 
mastered the nomenclature of the plating, &c.—about two weeks’ 
work for an engineer—he is in as good a position to watch the con- 
struction of a ship from the rules as any naval architect in 
England. Besides, a man who worked at boiler-making has as 
much experience of the behaviour of iron and steel as a shipwright. 
But these ship and engineer surveyors are all young men, thus by 
the continual acquaintance they have with the most recent practice 
in naval architecture with their senior surveyor, they will, by the 
time they arrive at the age of shipwrights who used to enter the 
society, have acquired a very condiiansiie knowledge of this science, 
certainly more than the majority of shipwrights when they first 
entered the society; besides this they are all men who have dis- 
tinguished themselves, more or less, prominently in marine engi- 
neering, and therefore have this department at their finger ends. 

Now for the subject of my argument. I will ask any shipbuilder 
or owner which he would prefer to do, have two men to survey his 
ships—each of which only knew his own department—and pay two 
men’s fees and travelling expenses, or have such a man as | have 
sketched above todo the lot! Any ordinary marine engineer of 
intelligence in time can learn the two, in which case why employ 
separate men? 

is separation of the science of naval architecture and marine 
engineering has surely been painfully manifested in our Navy, as 
the sight to be often seen of an English line-of-battle ship steam- 
ing down Channel at the fabulous rate of nine knots per hour. 
The shipbuilder designs a ship and leaves a certain space in the 
middle or elsewhere ; then the marine engineer comes and puts an 
engine of a certain power in the aforesaid space and a propeller on the 
shaft, allowing a certain per cent. of slip, and away goes the vessel. 
If she does not make her speed each one blames the other, and yet 
‘*N, A.” tell us this is the correct thing! Apparently the mystic 
society think otherwise, M. E. 
April 21st. 


Srr,—In your last number I was pleased to see a communication 
by ‘‘N. A.,” on the subject of engineers as ship surveyors, Havin, 
had twenty years’ experience at shipbuilding in various districts, 
would like to supplement his letter with my experience of the 
gentleman in question. Permit me to mention one or two cases 
that have come under my notice. 

Very recently a steamship had to be lengthened 20ft.; a con- 
sulting engineer had full charge of the job; he procured shell plates 
20ft. long, and arranged to butt them on the frames, telling his 
foreman to joggle the new frames over the shell butt straps. Any 
one who understands frame bending, will see the absurdity and 
tremendous cost of so doing. After this vessel was lengthened under 
the gentleman’s careful supervision, she had to be overhauled by a 
shipbuilding firm before Lloyd’s representative would pass her. 

Many glaring cases have come under | notice where Board of 
Trade engineer surveyors have had to deal with the ship’s hull, I 
honestly believe vessels have been lost thrcugh the tinkering they 
have had in the hands of these surveyors. I know several cases 
where scuttles, &c., have been fitted to satisfy these gentlemen, 
and the first taste of bad weather these vessels have experienced, 
these traps have nearly caused the loss of ship, cargo, and crew, 
At the present moment I know of a new steamer being measured 
for tonnage bya Board of Trade engineer surveyor, and, to my 
knowledge, he has measured her seven times, Whether he will go 
over his measurements still further I cannot say ; having been all 
his life engineering, I suppose he cannot trust himself in this ship- 
builder’s simple sum. 

While speaking of Board of Trade surveyorships, I would like 
to ask, did any one ever hear how, when, and where do these 
appointments occur! Lloyd’s me bower we know, are adver- 
tised from time to time, very few shipbuilders being lucky enough 
to secure the post ; and for this reason I think it is to the ship- 
owner's benefit to have a practical shipbuilding inspector of his 
own appointing to watch on his behalf. I am pleased to think that 
many of the shipowning firms of note do retain practical ship- 
builders and engineers for their surveyors, WarTER BaLLast. 

April 22nd. 








MASS AND WEIGHT, 

Sm,—I have lately been very much puzzled by some apparent 
contradictions in Newth’s elements of mechanics which I have been 
reading on the above. In one part of the book occurs the ratio— 

Pigtthie sie <'e 6 2 
where f = acceleration, g = gravity, P = the force producing 
motion, and M = the mass moved, 

In a few pages further on the ratio 

C:getPeW « seh ore « ) 
is given, and it is stated W = Mg 

Pigtat sigs we 6 4 (3) 
which is not the same as ratio (1). 

Now, what I want to know is whether W = M or Mg, and why? 
If it is too much to ask your correspondents to give me an answer, 
I would feel greatly obliged if they would name a work where the 
subject is clearly and correctly explained. 

April 24th, ENG, UNDERGRAD, R.W.1L 





(For continuation of Letters see page 358.) 
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RAILWAY MATTERS. 


Tux estimate of the cost of the Sukkur Bridge defences 
amounts to nearly eight lakhs of rupees, 


ailways of Switzerland last year aggregated 1837 
Ping he cost £41,951,600, or over 229, 800 per mile—more 
than ‘twice the average cost of the railways in America, 


Tue passenger service at fixed hours between London 
and Paris, vid Newhaven and Dieppe, began on the Ist inst., and 
the route is therefore ready for the opening of the Universal 
Exhibition. 

Tux much-talked of bridge over the Hawkesbury 
River (N.S. W.), intended to carry the intercolonial railway from 
Sydney to Brisbane, is practically completed, It is 2900ft. long, 
and the ironwork weighs 70,000 tons, 


A rattway accident occurred during a storm on the 
Northern Bengal State Railway, near Madhangur station on Mon- 
day week. Nineteen carriages and wagons were blown over an 
embankment, three persons being killed and sixty-nine injured. 


Ar the end of February the bottom members of the 
great cantilevers of the Forth Bridge at South Queensferry bad 
been built out over 514ft., a mighty arm with no support but at 
the shoulder. The average number of men employed per day is 
3170. 

Tue Grand Trunk Railway Company has now succeeded 
in securing a charter for the construction of a road to New Bruns- 
wick, giving a short through route. This will enable them to com- 
pete with the Canada and Pacific Railway for the traffic to the 
Atlantic coast. 


Tue Series Electrical Traction Syndicate, Limited, has 
received from the Board of Trade a certificate that its electrical 
tramway at Northfleet has passed the Government inspection ; and 
a license to use electricity as the motive-power thereon for seven 
years, The line will in consequence be opened to the public imme- 
diately. A full description of the line will be found in a recent 
issue of THE ENGINEER, 


Arter a great fire which broke out in New York on 
Good Friday, only three pier sheds of all the buildings in the ex- 
tensive railway yards remained ; the New York Central Railway 
Company being the chief loser. Eleven acres were more or less burnt, 
The elevators were the largest in the harbour, one being 200ft. 
high, and 150,000 bushels o _ were burnt. The railway com- 
pany’s loss is estimated at £280,000, mostly covered by insurance. 
It will not rebuild the elevators, trading systems having changed, 
but will reconstruct the piers, 


NecotiatTions have been going on between a newly- 
formed company and the Sydney Municipal Council for the con- 
struction of cable tramways in that city. The company is willing 
to allow the Council a proportion of the profits, or to pay a lump 
sum per annum, After twenty-one years the Council would be 
allowed to purchase the tramways at a valuation, or, by extending 
possession to the company for a further period of twelve years, the 
company would agree to hand over the tramways free of cost. The 
matter had, the Colonies and India says, not been finally settled 
when the last mail left. 


Tue Birmingham cable tramway between Hockley and 
New Inns has now been completed, and the cable successfully 
threaded. ‘Trial cars have been run over the line, and the Board 
of Trade inspection was made on Saturday last by Major-General 
Hutchinson, and the tramway forthwith opened. The work has 
been carried out by Messrs. Joseph Kincaid and E. Pritchard, 
MM. Inst. C.E., Mr. A. W. Pritchard being the resident engineer. 
The contractor for the construction of the line was Mr. J. Fell, of 
Leamington. The ironwork has been supplied by Tangyes’ Limited, 
and the rails manufactured by the Hematite Steel Company, 
Barrow-in-Furness, 


Tue record of train accidents in America in February 
includes 51 collisions, 62 delailments, and 5 other accidents, a total 
of 117 accidents, in which 23 — were killed and 88 injured. 
These accidents are classified by the Railroad Gazette as follows :— 
Collisions—Rear, 29; butting, 15; crossing and miscellaneous, 7; 
total, 51. Derailments—Broken rail, 9; broken bridge or trestle, 3; 
defective switch, 3; broken frog, 1; broken wheel, 3; broken axle, 
4; broken truck, 1; broken coupling, 2; worn tire, 1; rail removed 
for repairs, 2; bad switching, 4; cattle on track, 2; snow or ice, 4; 
unexplained, 22; total, 61. Other accidents—Boiler explosion, 2; 
broken parallel or connecting-rod, 2; explosion of dynamite, 1; 
total, 5. Total number of accidents, 117. 


Mr. Doxatp Vernon, who for many P hag has occupied 
the position of Secretary for Railways in New South Wales, is 
about to retire. He will be succeeded in the secretaryship by Mr. 
W. V. Read, who has for a long period been traffic manager. Mr. 
Higgs, traffic manager at Newcastle, is also about to retire. The 
systems of independent control of two sections of the railways, 
hitherto centreing in Sydney and Newcastle respectively, are to be 
abolished, and all the administrative arrangements will in future be 
directed from Sydney. The Colonies and Jndia says changes about 
to be inaugurated have led to the appointment of Mr. D. Kirk- 
caldy as acting traffic manager, Mr. H. Richardson as outdoor chief 
superintendent, and Mr. M. A. Hornidge as superintendent of the 
metropolitan district. Mr. F. Robinson will act as district super- 
intendent at Newcastle. 


In areport to the Board of Trade on the collision that 
occurred on March 7th at Holyhead Station, Col. Rich says :— 
‘Tt would appear from the evidence that this collision was caused 
by the continuous simple vacuum brake failing to act, in conse- 
quence of the vacuum pipe between the tender and _ the first 
carriage truck b ing di ted. The driver tried to apply 
the continuous brake, which failed to act. The London and North- 
Western Railway Company are now replacing this vacuum brake 
with the automatic vacuum brake, which is more reliable, and 
which the company state meets the requirements of the Board of 
Trade.” The London and North-Western Company has paid for a 
good many changes in its brakes, and for many results in the form 
of failures and accidents. Perhaps it will ultimately have its stock 
all fitted with the best brake. 


A ¥rew days more, says Indian Engineering of the 
23rd ult., ‘‘ will see the completion and formal opening of yet another 
of those great triumphs of engineering which must for ever mark 
the progress of the English in India, during the latter half of the 
nineteenth century—the Sukkur Bridge. Early in November, 1887, 
the first portion of the bridge arrived, and construction from the 
two banks commenced. Mr. F, E. Robertson has been the super- 
intending engineer, with Mr. M. 8. N. Hecquet as executive 
engineer and one European overseer, Mr. A. D, Hecquet, and one 
native sub-overseer, Faiz Muhammad. A Lahore paper says: The 
mode of erection, the appliances for it, and all the work connected 
with it were designed and supervised by Mr. Robertson, assisted by 
the other gentlemen we have named. How the huge masses of 
steel could over have been fitted together with such nicety, and 
the huge structure kept exactly in its place while being erected, so 
that when the two cantilevers were completed and the 200ft. span 
to join them put into its place, Mert fore fitted exactly, must for 
ever remain as a marvel to the world at large, and a matter for the 
highest admiration of professional men. The bridge will be opened 
on the 27th inst. by the Governor of Bombay and called after Lord 
Lansdowne, who was asked to open it, but was unable to accede to 
the request. Extensive preparations are in progress for a fitting 
ceremonial on the occasion.’ 








NOTES AND MEMORANDA. 


Tux deaths registered during the week ending the 13th 
inst. in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 19°9 per 1000. 


Mr. A. W. Craypen, M.A., F.R. Met. Soc., recently 
read to the Meteorological Society a ‘‘ Note on a Working Model 
of the Gulf Stream.” The author showed this interesting model 
at work. It has been constructed to illustrate the formation of 
ocean currents in general, and of the Gulf Stream in particular. 


GovERNMENT statistics recently published place the 
population of the Russian empire at 108,787,235, of which 81,725,185 
are in Russia proper ; 10,136,725 are in the other provinces of 
Russia in Europe, and 16,925,325 in Asiatic Russia. St. Peters- 
burg is the most populous city, with a total of 861,303. The popu- 
pry y Moscow is 753,469 ; of Warsaw, 454,293 ; and of Odessa, 

’ 


A new form of eudiometer is described by W. Marcet— 
Proc. Roy. Soc., 44, 383-387. An eudiometer tube, open at the 
lower end, plunges into mercury ; at the upper end is a steel cap 
fitted with a three-way stopcock which allows the eudiometer and 
tubes to be washed, either with = hydrogen from a gasholder 
Po with the air to be analysed. Hydrogen is first intreduced, and 

en air, 


Tue Italian Admiralty have recently caused to be 
carried out a number of experiments with a view of testing the 
comparative merits of castor oil and olive oil for lubricating 
purposes on board ship. From the results obtained they have 

iven orders that henceforth all exposed parts of machinery are to 
lubricated exclusively with castor oil, while mineral oils are to 
be used for cylinder and similar lubrication. 


A parer “Onthe Rime Frost of January 6th and 7th, 
1889,” was read last week before the Meteorological Society, by 
Mr. C. B. Plowright, F.L.S. He gave an account of the very 
heavy rime which occurred in the neighbourhood of King’s Lynn 
on these days, when the fringe of crystals upon twigs and branches 
of trees was about 2in. in length. The weight was so great, that 
nearly all the telegraph wires were snapped, and an immense 
number of branches of trees broken off. 


In London 2509 births and 1493 deaths were registered 
during the week ending the 13th inst. Allowing for increase of 
population, the births were 287 and the deaths 303 below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had been 
177 and 18°8 in the two preceding weeks, declined again last week 
to 179. In Greater London 3344 births and 1845 deaths were 
registered, corresponding to annual rates of 30°9 and 17-1 per 1000 
of the estimated population. 


Accorpine to G. Belluci—Bied. Centr., 1888, 795—at 
Perugia, 120 kilos. from the sea, and at a level of 412 metres above 
it, there was found in the rain water during the months of March 
to December, 1886, an amount of sodium chloride equal to 
3°734 kilogs. per hectare per month, and during the whole of the 
heed 1887 there was carried down a total of 42°531 kilogs., or 

‘644 kilogs. per hectare per month; taking the rainfall for the two 

riods into account there was found 5 mgrms. per litre. As in 

“ngland so in Italy, the rain of the winter months contains more 
salt than that of the summer, 


Atarecent meeting of the Meteorological Society, a 
paper was read ‘‘ On the ths Caused by Lightning in England 
and Wales from 1852 to 1880, as Recorded in the Returns of the 
Registrar-General,” by I or-General R. Lawson, LL.D. The 
total number of deaths from lightning during the twenty-nine 
years amounted to 546, of which 442 were of males and 104 of 
females. In consequence of their greater exposure, the inhabitants 
of rural districts suffer more from lightning than those of towns. 
It appears also that —— to the west and south coasts reduces 
the chances of injury by lightning, and that distance from the 
coast and highland seems to increase them. 


In 1869, when oil was being bored for, an unusually 
large bed of sulphur was found in Louisiana, one mile from the 
Soutb Pacific Coast, eight miles from Calcasieu River. Since 1886 
four borings have been made, all close together, and with very 
similar results. The following structure (Jour. Chem. Soc.) was 
met with during the first of these:—Yellow and blue clay, 
thickness of , 160ft.; depth, 160ft. Grey and yellow sand, 
thickness, 173ft.; 233ft. deep. Rock, thickness, 2ft.; 235ft. deep. 
Blue sandy limestone, 48ft. thick ; 383ft. deep. White soft limestone, 
60ft. thick; 443ft. deep. Pure sulphur, 108ft. thick ; 551ft. deep. 
Sulpbur accompanying gypsum, 99ft. thick; 650ft. deep. Pure 
sulphur, 6ft. thick ; 656ft. deep. Sulph panying gypsum, 
24ft. thick ; 680ft. deep. Gypsum rich in sulphur, 440ft. thick ; 
— deep, Sulphur accompanying gypsum, 100ft. thick ; 1230ft. 

eep. 


A note on “ The Interaction of Metals and Acids” was 
read at a recent meeting of the Chemical Society by Henry E. 
Armstrong. When a metal forming an element in a voltaic couple 
is dissolved, the rate of dissolution is in aecordance with Ohm's 
law, C = E/R; and this should apply also to the case in which a 
metal is dissolved without any precaution being taken to arrange it 
as an element of a couple, as the action is conditioned by the 
formation of, and takes place within, ‘‘ local circuits.” h 
attending the dissolution of metals may, therefore, in a certain 
sense be said to be purely electrical in the first instance; yet within 
recent years it has been a by various chemists that the 
phenomena are only in aka electrical and in chemical—what- 
ever this may mean. The author discusses the various phases of 
such changes, and criticises the conclusions arrived at by Spring 
and Aubel and others, 


Accorpine to Herr Fabre—Ann. Chim. Phys.—the 
specific heat of a sample of tellurium, precipitated by sulphurous 
acid, washed with water saturated with nitrogen, and dried in a 
stream of this gas, was found to be 0°05243 as the average of three 
experiments at temperatures ranging from 98°01 deg. to 98°39 deg. 
The specific heat of the same sample, after having been distilled in 
a stream of sulphurous anhydride, was found to be 0°05177 as the 
average of three experiments at 97°62 deg., 97°7 deg., and 97°9 deg. 
respectively. The element as thus obtained differed in appearance 
from tellurium which has been distilled in hydrogen, and it did 
not pone show a crystalline fracture. Crystalline tellurium, 
prepared by decomposing alkaline tellurides, was washed with 
water saturated with nitrogen, distilled in an atmosphere of 
hydrogen, and then melted and cooled very slowly. Its specific 
heat was found to be 0°048265 as a mean of two experiments at 
98°22 deg. and 98°13 deg. 


A PERMANENT and durable joint can, it issaid, be made 
between rough cast iron surfaces by the use of mineral asbestos 
with sufficient mixed white lead to make a very stiff putty. This 
will resist any amount of heat, and is unaffected by steam or water. 
It has been used for mending or closing cracks in cast iron retorts 
that were used for the distillation of oil and gas from cannel coal. 
The heat being applied to bottom of retorts and the temperature of 
iron maintained at a bright red heat, after a time the bottom of 
the retort would crack, the larger portion of the crack being down- 
ward towards the fire. The method employed was to prepare the 
mixture, and place on bey brick, then place the brick on a bar of 
iron or shovel and press the cement upward to fill the crack in the 
iron, holding it for some time until it had penetrated the cavity, 
and somewhat set. Of course, during this operation, the cap was 
removed from the retort, so that no pressure of gas or oil forced 
the cement outward until set. 








MISCELLANEA. 


Ay Ericsson monument, to cost 10,00° dols., was voted 
by the New York Legislature on the 18th ult. The probable loca- 
tion will be on the Riverside Drive. 


Tue February number of the “Journal of the British 
Society of Mining Students” contains an interesting and useful paper 
on slates and slate-quarrying by Mr. Jobn T. Thomas. 


Tue London offices of Messrs. Dorman Long and Co. 
are now in No. 19, Victoria-street, Westminster, S.W. Mr. H. B, 
Powell is their representative in London at the above address, 


Tue jury of the Melbourne Exhibition have awarded 
Messrs, James Simpson and Sons, Darlaston, Staff., first order of 
merit for their exhibit of bolts and nuts for engineering and 
general purposes. 


Messrs, WHEATLEY Kirk, Price, anp Govutty have 
issued particulars and plan of the freehold and leasehold land and 
buildings, and catalogue of the engines, boilers, sbafting, engineer- 
ing and saw mill and machinery in the Central Iron ~ drwy Chel- 
tenham, lately in the occupation of Messrs. Vernon, Ewens, and 
Co., which they are instructed to sell by auction on Wednesday, 
Ist May, at the works, 


It is announced that the French Government proposes 
to resume the trials of machinery and ger for cleaning ramie 
fibre, and a section of the Universal Exhibition to be opened 
shortly at Paris will be devoted to this purpose in Group VII. 
(Agriculture), The actual trials of machinery and methods are to 
take place during the month of August, and it bas been decided to 
grow quantities of ramie stems ready for the trials which will take 
place, as last year, under the control of the French Ministry of 
Agriculture. 


A pIsPATcH has been received at the Foreign-office from 
H.M. Gonsul-General at Galatz, reporting that the municipality 
of that town are prepared to receive tenders for the lighting uf the 
town either by gas or electric light, and that the specifications of 
their requirements can be seen at the municipal offices at Galatz. 
The tenders must be sent in by the 25th of May, 0.8.—June 6th— 
and must be accompanied by a deposit of 25,000 francs in cash or 
Government securities. Applications in respect of this matter 
should be made in French or German. 


A Russian paper states that “The Minister of Ways 
of Communication will shortly examine, in conjunction with the 
Minister of Domains and of Finance, a project for rendering 
navigable the principal rivers of Siberia, All the necessary infor- 
mation will be collected and placed before it; and among other 
documents will be the reports of the Special Commission intrusted 
by the Minister of Domains in 1888 with the survey of the rivers of 
Western and part—Angara—of Eastern Siberia, This commission 
will renew its work this summer with regard to the feasibility of 
connecting the rivers of Siberia by canals with one another, and 
especially with the Yenisei.” 


Mr. Grecory, the British Consul at Ichang, in his last 
report, refers to the trade in the curious and beautiful insect white 
wax—not bleached beeswax. It is widely used in China, and, 
though known to science, seems to be unfamiliar in the home 
markets. Its high price has been against it, but this has fallen 
very much of late. The wholesale cost in Ichang, 700 miles from 
the centre of production, is 1s. 3d. per pound, which, with duty, 
freight, &c., would mean Is, 6d. in the London market; and the 
consul suggests that, in view of its beauty, hardness, and high 
melting point, it might be acceptable in the manufacture of 
candles, to serve as a coating or otherwise. 


Tue new Calais mail steamer which has been built for 
tbe London, Chatham, and Dover Company, and which will be 
laced on the service next month, has been named the Calais- 
uvres, the name having been taken after the popular twin ship, 
which is now to be finally withdrawn from the service. The new 
vessel is built entirely of steel, and to insure additiona] safety in 
case of collision, has been divided into nine different watertight 
compartments. The dimensions of the vessel are as follows: Length 
between perpendiculars, 325ft.; breadth, 36ft.; depth, 21ft. 6in. 
It is calculated she will be the fastest cross-Channel steamer afloat, 
and will make the passage between the English and French coasts 
easily in an hour. She will be lighted by incandescent electric 
lamps, and has been provided with embarkation are lights. 


TueE British Consul at Ichang, in his last report, states 
that efforts are being made to restore and develope the a 
production of the Yunnan and Kweichow provinces, which 
much decayed. An ex-governor of the former province, who was 
in disgrace, was appointed in March, 1887, to superintend th 
work, and Japanese mining experts were engaged at his request. 
Attention was given in the first place to the copper deposits in 
north-eastern Yunnan, and those of lead in the neighbouring part 
of Kweichow. Native processes were to be employed in the first 
instance. If these did not succeed, foreign methods would be 
tried, and, in course of time, otherdistricts would be taken in hand. 
On the other side of Kweichow vigorous efforts were being made to 
develope the iron mines. Machinery and plant have been pur- 
chased in England, there was a good supply of coal, and, in spite 
of local opposition, it is believed that the furnaces are now at work. 
The iron is said to be soft or flexible and tough, like Low Moor 
iron. The lead mines in the eastern half of the same province are 
also being examined, with a view to increasing their development. 








Tue British Consul-General at Patras in his report for 
the past year, referring to the Corinth Canal, says that the 
managing committee has decided to defer payment of interest due to 
the shareholders. The canal was to be completed within 1888, at a 
cost of 30,000,000f.; but this is not possible before 1891, at a cost of 
double the estimated expenditure. The canal is three and nine- 
tenths miles in length; according to the original plan it was 
reckoned that 8,000,000 cubic metres of earth should be extracted 
at the cost mentioned, which included five per cent. interest per 
annum to shareholders. A committee having been appointed by 
the Government to inquire into the difficulties which have arisen, it 
was informed that the period for completing this work should be 
extended, and that the angles of slope should be reduced and the 
sides protected by walls to prevent any earthslips. On account of 
these alterations the period for completing the work is extended to 
November, 1891, the amount of cubic metres of earth to be extracted 
is increased to 10,000,000, and the cost to 60,000,000f. An import- 
ant phase in the history of this undertaking was mentioned 
recently in this column, 


Tue directors of the Rickmansworth and Uxbridge 
Valley Water Company celebrated on the 6th inst. the completion 
of their works. These works have been constructed to supply 
eight parishes in the valley of the Colne between Rickmansworth 
and Hacliengien. At present the population numbers upwards of 
18,000. The pumping station is at Drayton Ford, and the artesian 
well has been sunk to a depth of 300ft. The surface portion con- 
sists of a brick shaft 7ft. in diameter and 25ft. in depth. A 
flow of water has been obtained, and the level in the well can only 
be lowered a few feet with the utmost pumping, the overflow pass- 
ing into the rive Colne. A mile and a-half from the pumping 
station, on the summit of a hill, known as the Heronsgate, 400ft. 
above sea level, is the reservoir, which is capable of storing a 
quarter of a million gallons of water. About seven miles of pipes 
have been laid at present to Rickmansworth, and there are thirty- 
three miles more of pipes to be laid to the other parishes. The 


water is clear and bright, with a slight blue tint. One of the recent 
results of this supply of water has been the formation of a fire 
brigade in Rickmansworth. The engineer to the works was Mr, 





W. Grover, and the contractors Mcssrs. John Aird and Sons, 
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LEGAL INTELLIGENCE. 


QUEEN’S BENCH DIVISION. 
(Before Mr. Justice DENMAN and Mr. Justice STEPHEN.) 
18th April, 1889. 
THE EAST AND WEST INDIA DOCKS COMPANY. 


THIs was a motion on the part of the company to set aside the 
award of Sir Frederick Bramwell in favour of the plaintiffs, the 
contractors, in this great case—perhaps the largest arbitration case 
that has ever come before the Courts—the award being for the sum 
of £165,000, though, in the event of the Court having jurisdiction 
to review the arbitrator's decision on certain fundamental points, 
the amount might be largely reduced; and whether the award 
should be so reviewed and the amount so reduced was the 
question now raised in the present application. The con- 
tract was for the construction of the new docks at Til- 
bury. The main part of the work—excavation—was to be 
at a certain rate per cubic yard. The contractors found that 
the soil was not firm and cohesive, so that when excavated the 
sides would stand, but rather in the nature of slush or half liquid 
mud which would not so stand, and therefore required to be kept 
up by some support, and this bad largely enhanced the amount 
to be paid by the contractors for the work, and they consequentl 
made a large additional claim beyond the contract price of so muc’ 

r cubic yard, and this claim was the subject of the arbitration. 

he arbitrator admitted evidence as to the nature of the soil to be 
worked, and the company thereupon applied to the Court to revoke 
the submission to arbitration, on the ground that this would be an 
irrelevant matter. The Court, however, held otherwise, and 


KIRK AND RANDALL vt. 


| declined to revoke the submission, and the Court of Appeal upheld 
| the decision. The case was then carried to the House of Lords, who 
| only upheld the decision on condition ‘‘ that the arbitrator do state 
| as part of and on the face of his awards, in the form of a special 
| case for the opinion of the Court, all the purposes for which he 
| has received and the effect, if any, which he has given to the five 
different classes of evidence specified, viz., (1) Evidence as to the 
representations made verbally and in writing and by the borings, 
before the signing of the contract; (2) evidence as to the nature of 
the soil; (3) evidence as to the soil being different from that which 
can be inferred from the drawings, specifications, and schedule; 
(4) evidence as to the extra depth of foundations; (5) evidence as 
to the fair price to be paid for excavation, brickwork, &c.” Under 
this order the arbitration accordingly continued, and on the 3rd of 
December, 1888, Sir Frederick Bramwell made his award, that a 
sum of £150,000 was due to the contractors; but, in accordance 
with the order of the House of Lords, he stated a special case, in 
which he stated that he had received evidence under the first head 
only “‘as a necessary part of the narrative of the case, and as 
illustrating and identifying the subject matter of the contract ; 
but that in making his award he had discarded it and given no 
effect to it.” That he bad received evidence as to the nature of 
the soil as relevant to two questions—(a) whether the works which 
the contractors had been called upon to excavate were such as 
might be reasonably inferred from the specification, &c., referred 
to in the contract ; and (b) whether any part of such work was 
work priced in the schedule of prices or another kind of work. Also 
that in arriving at his award he had entirely discarded the sugges- 





tion that there was on the part of the Dock Company any implied 
warranty as to the nature of the soil. That asto the evidence as 
to what the soil was in which the contractors worked, it was 








evidence which it was impossible to exclude > he could not 
even attend the views of the works without seeing the nature of 
the soil; but that the only effect he had given to the evidence was 
to enable him to ascertain the character of the work the contractors 
did, in so far as the soil was concerned, and not to ascertain what 
it was that the contractors contracted todo. That with respect to 
the fourth head of evidence, he had received such evidence as 
material to the question whether the whole of the works which the 
contractors were called upon to execute were, as regarded depth 
such as might be reasonably inferred from the specification and 
plans, or whether some part of it was work not priced in the 
schedule, but was ‘‘ other description of work.” But in arriving at 
his awards he had given a different effect to such evidence: he 
had excluded from his consideration the whole of the evidence 
as regarded any depth of foundation which might be expected 
by reason of statements made before the contract, but i extra 
depth meant varying depths in the work as carried out, then the 
effect he had given to the evidence was to enable him to ascertain 
to what part of the work certain varying prices in the schedule 
would apply. And as to the fifth head of evidence, the arbitrator 
said the purpose for which he had received it would appear from 
his statement as to the great question in the case, which was as 
follows :—One of the main controversies, he stated, was whether 
the prices in the schedule for excavation, &c., were applic- 
able to the work actually executed, or whether such work was, 
by reason of the conditions under which it was performed, 
** other description of work.” One view was that the 
contractors had contracted at a price r cubic yard for 
dredging on the site of the Tilbury Docks, wholly irre- 
spective of the nature of the soil that might be found there, and 
that the prices scheduled applied whatever the conditions were 
under which the work was performed. The opposite view was that 
the contractors contracted at a certain price per cubic yard for 
digging the docks at Tilbury in a hypothetical soil, the nature of 
which was to be inferred from the contractual documents taken as 
a whole, and that these showed that the contract was to execute 
at the contract prices certain work in a soil which would “ stand ” 
at a certain slope, &c. The arbitrator then stated—par. 12:—“ | 
award and determine that this latter view is correct, and that 
the proper construction of the contractual documents is that 
which is therein put forward, and thus it is essential for me to 
inquire whether the work which the contractors did in respect of a 
large number of the most important items was, having regard to 
the soil they actually worked, not the character of work for which 
they contracted at the schedule prices, but was ‘other description 
of work,’ and for this purpose it was necessary to receive, and [ 
did receive, evidence as to the difference between the soil in which 
the work was actnally executed and the soil the nature of which 
was to be found in, or was to be inferred from, the contractual 
documents.” And the arbitrator went on to ‘‘ find as a fact” that 
‘‘many of the most important items in the work actually executed 
by the contractors were, having regard to the soil they worked in, 
not work of the character for which they had contracted at the 
prices scheduled, but were ‘ other description’ of work to which the 
scheduled prices were not applicable, and in the absence of any agree- 
ment between the contractors and the engineers to be done ata 
fair price to be awarded by the arbitrator.” Then the arbitrator 
went on—par. 19—“ To summarise my statement. I award and 
decide (a) that upon the right construction of the contractual docu- 
ments the whole of the work actually executed by the contractors 
for which a price has not been agreed prior to the making of my 
award was work which they were compellable to execute under 
the contract ; ()) that the prices in the schedule were applicable 
only to the work therein described as executed under certain 
conditions appearing upon the contractual documents ; (c) that 
a cumtieemie portion of the work so executed was not 
executed under these conditions, and that the prices scheduled 
were therefore not applicable to it, and that the contractors were 
entitled to and that q have jurisdiction to assess and do hereby 
assess a fair price for it ; (d) that the schedules were incomplete in 
not containing any price at all for several items of work actually 
executed, for which also I hold that the contractors are entitled to 
a fair price, and that I bave jurisdiction to assess, and do hereby 
assess the same.” ‘These were the vital parts of the award, i.¢., 
the principal award, on which the controversy was waged. The 
arbitrator, in the view he had laid down, awarded as the sum due 
to the contractors the sum of £165,164, but should it be hereafter 
held that the court has jurisdiction to review my decision, and that 
it is erroneous with regard to items ()) and (c), then the sum due 
would be £44,530. Then, taking as the basis of his award the sum 
of £165,164, and deducting therefrom for other work, &c.,a sum 
of £15,120, there remained the sum of £150,000, which he awarded 
as due, or, if his decision should be held erroneous as to items (/)) 
and (c), then the sum of £29,410, Thus the practical question in 
controversy was whether the sum due to the contractors was to be 
taken, in round numbers as £150,000 or about £30,000, which 
depended in substance on whether the nature of the soil and the 
conditions under which the work was executed were rightly taken 
into consideration by the arbitrator, a question which was now 
raised by a motion on the part of the company to set aside the 
award as being upon the face of it erroneous in law, and based 
upon grounds legally wrong. 

SSee Arveuter Gaesmnai-olth him Mr. Movutton, Q.C., Mr. 
Cripps, and Mr. R. WaLLaczE—argued for the contractors that 
the award was not erroneous in point of law and proceeded 
upon no erroneous legal grounds, but upon conclusions of fact and 
the construction of the contractual documents which were neces- 
sarily for the arbitrator to decide, 

Sir Henry JamMEs—with him Mr. PoLLarD and Mr. K. DicBr— 
argued for the company that the award upon the face of it 
went upon grounds legally erroneous, and was therefore wrong in 
point of law, and he especially urged that the award was quite 
inconsistent with a clause in the contract which especially pro- 
vided that the contract prices should cover ‘‘ everything incidental 
to or consequent upon the execution of the works,” and that there- 
fore the arbitrator bad been wrong in taking into consideration the 
nature of the soil or the conditions under which the work was 
executed. 

The Court, in the course of the day, intimated that they cer- 
tainly should not decide the case on that day, but should take time to 
consider their judgment, and the case therefore stands for decision 
on the next sitting. 








NAVAL ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty:—Kobert W. Edwards, chief 
engineer, to the Barham, to date April 26th ; Elijah Thomas, engi- 
neer, to the Research, to date April 24th. 


Devta MetTaL.—Samples of delta metal, manufactured by the 
Delta Metal Company, London, have been submitted to the Sur- 
veyors of Lloyd’s Register of British and Foreign Shipping, and 
have been tested with the following results :— 
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THE HIGHEST VIADUCT IN THE WORLD. 


WE this week give further illustrations of the viaduct over 
the river Loa on the Antofagasta Railway, Bulivia, which is, we 
believe, the highest railway bridge in the world. Through the 
courtesy of Mr. Edward Woods, Past Pres. I.C.E., we have been 
enabled to select the salient points of interests in the design, 





which we have laid before our readers in our illustrations, and | 


which will be understood without any very detailed description. 
There are, however, some points which we think are deserving 
of special attention. The large perspective view of the viaduct 
which we publish this week as a supplement has been reduced 


pressure at such an intensity as would be sufficient to blow a | 
| train of empty trucks off the viaduct, the condition of least | 


stability being when the viaduct is loaded with an empty train. 
This pressure was carefully computed, and the result obtained 
adopted in the subsequent calculations for stability. Supposing 
such a pressure had at any time to be withstood by the viaduct— 
which is very improbable—there would then be a large margin 
of stability. It should be remembered in connection with the | 
question of wind pressure, that the weight of the atmosphere, 
at the great altitude at which this viaduct is erected, is only 
about two-thirds of that at sea level, the barometer standing at 
about 2lin. of mercury. 








es nie on the abutment and rive 
then placed in position by the aid of the crane in a v y 

In the construction of the main girders—see page 8 ‘ot sac 
irons were very extensively used, which for small spans is found 
to be very economical, on account of the small quantity of 
rivetting entailed. The cross girders and rail bearers are of 
iron, the former resting on turned steel pins, carried by steel 
castings on saddles, bridging the top boom of the main girders, 
Provision was made at one end of each main girder for expan. 
sion and contraction, as also in the wrought iron rail bearers 
One of the spans of each class was very severely tested before 
leaving England, and the results obtained were remarkably good, 


tted up complete, and were 
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ELEVATION SHEWING SUPPORTS FOR EXPANSION ENDS OF RAIL GIRDERS. 
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TRANSVERSE GIRDER3-LOA VIADUCT. 
from a fine drawing in the possession of Mr. Woods, the work of | The following are some of the principal particulars of the The section of the columns consists of four rolled pillar iron 
a promising young artist, Mr. Dudley Heath. | viaduct :— sections, and four bars of 3$in. by fin, as shown in our illus- 
The caion spanned by the Lva Viaduct is situated in the Length between apogee 1 sean. Oin. tration. The method of joining the columns is very simple, 

upper Andes, at an altitude of 10,000ft. above sea-level. It has | peed a deve evel oa ~ag and has been found t» be most effective. It consists of an 
been formed through solid rock, probably by the joint influence | Length of principal spans soft. Oin. internal diaphragm of cruciform section, built up of three plates 
of volcanic action and iceflows. Its sides are precipitous and | Least ft pier spans .. :" an. —— and four angle irons. These junction pieces were sent out 
rugged, and great difficulty was experienced in selecting a prac- | Width of platform over al sa Se 86 3ft. din. rivetted in place at the upper end of each column, thus forming 
tical point of crossing for the railway. Some idea of the te De peepee eae sd vex i 4 ng a base or spigot for the following length of column to be placed 
character of the ground may be formed from the fact that it was | Batter of outer columns .. .. .. .. 1 in 6 upon or over. They are clearly shown on page 337. 
considered very good work for any of the surveying party to | Batter of piers . .. => The diaphragm junction pieces are each 4ft. Sin. long, the 
cross the cafion in two hours. There is no available path up the | Solent of teeanats apt | plates used in their construction being jin. thick. The 34in. by 
cafion ; consequently all materials used in the construction of | Rolling load per foot .. 6 1} tons. fin. bars are stopped at 2ft. 4in. from either end of each column, 


the viaduct had to be delivered on the seaward abutment, and 
the whole of the ironwork for the piers had to be lowered into | 
the gorge. 

The work of locating the railway and selecting the point of 
crossing was undertaken by Mr. Josiah Harding, M.I.C.E., who | 
was at that time the engineer of the railway in Bolivia. To | 
Mr. Harding is also due the credit of proposing the general | 








Geno 4 








The viaduct was erected without any temporary staging, this 
being effected in the following manner :—A wire rope tramway 
was constructed across the cafion, consisting of two of Messrs. 
John Fowler and Co.’s strongest steel ploughing ropes spanning | 
the gorge from side to side, being a clear span of 800ft. And | 
on this ariel road a carrying truck was hauled backwards and | 
forwards by steam winches placed upon the abutments ; all the 


| the exact length required. 
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COLUMNS OF THE LOA VIADUCT—FALLING WEIGHT TRANSVERSE TESTS. 


character of the structure, and fixing the positions of the piers. 

After the main features of [the proposed viaduct had been 
submitted by Mr. Harding to Mr. Woods, and approved by him 
as consulting engineer to the railway company, Mr. Harding 
returned to Bolivia, and took charge of the necessary masonry 
work for the foundations of the piers and the abutments. This 
work was executed in anticipation of the arrival of the ironwork 
from England, and it is satisfactory to know that when the 
viaduct was erected there was not the slightest adjustment 
required in the foundations or the ironwork. 

After approval of the general character of the proposed 
viaduct, Mr. Woods undertook the responsibility of making the 
necessary calculations and designing the details, a work of no 
small magnitude. 

The contract drawings, copies of which have been kindly placed 
at our disposal, show with what care every point in the design 
has been considered ; they are, in fact, good examples of what 
such drawings should be, each separate junction in the piers 
and girders being shown in detail. 

In the absence of trustworthy data as to the force of the wind 
during hurricanes which sometimes occur of considerable vio- 
lence, blowing up the cajion, it was decided in making the 
calculations as to stability to take the maximum possible wind 








A SECTION 
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parts of the piers were launched on this tramway, and when 
over the places where they were required, were lowered by suit- 
able tackle. The piers are constructed in stages, so that as each 
tier was completed a working platform was formed for the con- 
struction of the next. 

It may be interesting to mention that after the wire ropes 
were in place, it was decided to send a locomotive and a large 
quantity of the material required for the construction of the 
railway across the cafion by the means they afforded, and this 
was safely accomplished. The locomotive was taken to pieces, 
but the weight of its boiler being much in excess of any part of 
the viaduct, the ropes were strained very heavily by its transit. 
However, they withstood this exceptional trie] most satisfac- 
torily, 

vy the piers were completed, the girders forming the super- 
structure were placed in position by means of a crane, sent out 
with the ironwork from England, and constructed to lift the 
longest girders—80ft. span—in one piece and place them in posi- 
tion. This crane, which was worked by hand and made to run 
on a special line of rails, laid immediately over the girders 
which were in place; it had an overhang of jib of 50ft., and 
was tested with a load of twelve tons, the weight of each of the 
main girders being slightly under ten tons, The girders were 





| the testing press, after it had failed by flexure. 


and the spaces between the flanges of the pillar irons, for this 
length, are occupied by the plates of the cruciform junctions, 
which plates are extended beyond the width of the column 
where necessary, and thus form wings or lugs, to which the main 
bracing of the pier is attached. All the tie-bars, excepting the 
horizontal ones, are in pairs, and this was found to give much 
facility for the erectors to get about the work. All tie-bars are 
fitted with muff coupling boxes, so that they can be adjusted to 
It was a condition of the contract 
that a special hydraulic press should be provided by the con- 
tractors, capable of testing a length of column of 30ft. 6in. to 
destruction. One of our illustrations, page 346, shows a column on 
Another shows 
the same column after its removal from the press, and in this view 
the form of the cruciform diaphragm is clearly shown, although 





COLUMN UNDER TRANSVERSE TEST. 


the plates were not in this case extended to form the wings for 
the junction of the bracing referred to above. 

The results obtained from the tests made on two columns 
were remarkably satisfactory and uniform, there being prac- 
tically no difference between the two. In one case the pressure 
was applied direct to the column section, and in the other to 
the junction diaphragm. In this latter case it was arranged 
that the whole of tue pressure was conveyed to the column 
through the rivets connecting the diaphragm at one end, and 
transmitted through the bolts connecting the diaphragm at the 
other, the object being to prove the sufficiency of the connec- 
tions. The general results obtained were as follows:—With a 
load of 600 tons, no measurable permanent distortion was 
obtained ; with a load of 625 tons, a slight permanent deflection 
from the straight line resulted; and with a load of 650 tons, the 
column was crippled, as shown in our illustration. The gross 
section of the columns tested was— 

ne oy eae 


Four pillar irons, each 7°5 square inches.. .. .. 
Sour torn, Shy SE oc cc 0s cc cc cp ce 0s ce @ 10S 
Total cross section .. ee «- 40°5 


It will thus be seen that these columns withstood, without per- 
manent distortion, a stress of 14°8 tons per square inch of gross 
section—a remarkable result, seeing that the greatest diameter 
of the column—measured over the flanges—is one-eighteenth of its 
length. After the two columns were tested as above described, 
they were further subjected to a falling weight test to prove che 
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isti wer of the material to sudden impact. The amount 
rovvinzhment this material withstood is clearly shown by our 
illustrations, page 346, which show elevations and a cross section 
of one of the columns after being so tested, 

The contract for the viaduct was secured by the Horseley 
Company, of Tipton, Staffordshire, and the firm executed the 
work to Mr. Woods’ entire satisfaction. The materials em- 
ployed, all of which had to stand most severe tests, and the 
quality of the workmanship throughout being of the highest 
class. Each pier was temporarily put together and laid upon a 
level platform, in the bridge yard, with all cross bracing, struts, 
and ties, in place, and then carefully checked as to dimensions. 
The Horseley Company undertook to send two skilled men out 
to Bolivia to superintend the erection, and their choice fell upon 
Mr. Peter Fisher, as principal, and Mr, William Fisher, his 
brother, as assistant, How carefully the work had been 
executed here, and how good a choice the contractors made in 
their representatives, is shown by the following facts. 

Before the work of erecting was commenced, Mr. Harding had 
given up his position in Bolivia, and Mr. Peter Fisher had there- 
fore to take the responsibility of the erection, He commenced 
rigging up tackle in Bolivia on May 2nd, 1887, the viaduct was 
finished on January 28th following, and the first train was run 
across on February 16tb, 1888. The above result was accom- 
plished without the assistance of any skilled labour, as the only 
men available were such as could be picked up at the port of 
Antofagasta. They were mostly sailors, without any previous 
knowledge of iron construction. Not only was the viaduct 
erected within the comparatively short time of rather over nine 
months, but it is a satisfaction to all concerned that it was com- 
pleted without loss of life or serious accident. The number of 
men employed upon the work averaged thirty-five to forty, the 
greatest number at any one time being fifty-five. Trains run 
over the viaduct at speeds of about thirty miles per hour as a 
maximum, 

We are indebted to Mr. W. H. Woodcock for the foregoing 
particulars, who, as Mr. Woods’ chief assistant, was engaged upon 
the details of this important work, 








THE CANALISATION OF RIVERS. 
(Continued from page 254.) 

The Pretzicn bridge dam.—Figs. 38, 39.—-In a pamphlet pub- 
lished by M. Mathies in July 18*4,0n the dam of Pretzien, 
Prussia, an account of which has been given in the Génie Civil, 
the author expresses the opinion that the problem of construct- 
ing large dams has yet to be solved. He states that for the 
openings exceeding 2 m. to 3 m. in height, the locks which have 
been executed at various places, have not generally answered 
the expectations of their inventors, especially where, in order to 
open the pass completely, the movable part has to be laid on 
the bed of the river. The inconveniences of this practice have 
for the first time been overcome at the Pretzien dam, where 
the whole movable portion of the dam rises above the water 
instead of descending below it. The newest dams which have 
been set up on the Lower Seine do not differ essentially from the 
older construction projected in 1873-74, and executed in 1874-75 
at Pretzien on the Elbe, their only difference being the substitu- 
tion of the sliding gates by Venetian curtains. But the best 
part of the Pretzien dam the arrangement whereby the mov- 
able part can be raised —by the falling as well as the rising tide— 
has not been applied in France, not having been executed in 
Germany until the winter, 1881-82. These statements tend to 
show that M. Mathies is imperfectly informed as to the dams of 
the Seine. In the first place, the several types have perfectly 
fulfilled the requirements, for breaks of more than 3m. On 
the otherhand, the arrangements for raising the bars of the bridge 
dams by the down as well as the up stream, have proved success- 
ful at the dams of Poses, Port-Mort, &c., and were applied at the 
same period as those at Pretzien, before the French engineers 
knew anythiug of this dam, completed in 1881, and an account 
of which was not published until 1884. Different methods from 
those employed at Pretzien have been adopted at Poses, but 
their aims and results are the same. Comparison between the 
two dams is, besides, unfair. The one at Pretzien is not for the 
purposes of navigation—it is composed of nine bays of 12°55 m., 
only separated by piers, on which a fixed bridge rests too low 
for boats to pass under its superstructure when the dam is open. 
Further, the base which supports the dam is placed higher than 
low-water level, and the break only rises 3 m. above the surface. 
At Poses, on the contrary, the arches of the bridge are 30 m. in 
span, and the height below the bars when raised 5°25 m. above 
high-water level—Figs. 36 and 37. Besides, at Suresnes and at 
Poses the masonry floor does not project above the natural bed 
of the river, and is more than 0°80 m. under the low-water level 
down stream ; the breakwater also rises more than 450m. 
above this flooring. The Pretzien dam should not be compared 
with the Seine dams, but with that of Belombre—Fig. 10—con- 
structed in 1834 over the Yonne with arches 8 m. in span, under 
which the boats pass when the damis open. The result obtained 
on the Seine is, besides, quite different from the aim pursued 
by M. Wurffbain, who constructed the Pretzien dam. On the 
Lower Seine the desire was to erect dams of much larger dimen- 
sions than those which had been previously applied. This aim 
was accomplished at Suresnes by means of a movable bridge on 
frames, and at Poses by a fixed bridge raised above the highest 
water. At Pretzien the sole requirement was a dam for regu- 
lating the level of the flood tides in an arm of the Elbe not 
navigable, and which was subject to inundations. The object 
was to shelter the timbers and mechanism of an ordinary rising- 
gates dam from the effects of frost, and not for the purpose of 
giving passage to large boats. The greater part of the dams 
previously constructed in Germany consisted of a wooden 
bridge resting on masonry, iron, or even wooden piers. 
Each pass between two piers is divided into several bays 
by lighter piles, against which the gates, about 2m. wide 
and of varying heights, are supported. These sliding gates 
are raised by means of jacks from the fixed bridge. 
The Charlottenburg dam, of which we have already spoken, is 
a good model of this system—Figs. 23, 24, and 25. The 
spaces between the piles, 10°50 m., are divided into five bays, 
by four vertical girders of double T-iron, resting on the floor 
and on the bridge, and supporting sliding gates, 2m. wide 
by 2°80 m. high. These gates are raised vertically by jacks 
from the bridge, then by means of a small rolling windlass they 
are brought horizontally under the bridge that they may 
be completely above the floods, which rise almost as high as the 
superstructure. The foot of each of the iron girders which support 
the gates are set into a cast iron shoe, which is let into the floor, so 
that should one of these girders be damaged by frost, or by any 
accident whatever, it can be replaced. The only modification of 
this system in constructing the Pretzien dam, consisted in 
fixing the top of the iron girders against the superstructure of 
the bridge by means of hinges, and in replacing the hollow iron 
shoe by a stop projecting from the floor—Figs. 88 and 39, 





These girders can thus be raised horizontally under the super- | 
structure of the bridge, as the floodgates are done at. 
Charlottenburg. As to the gates, they are divided into | 
several smaller ones, and lifted poles & on to the bridge | 
before raising the iron bars on which they rest, in order to 
resist the charge of water. These small gates, 1°30 m. wide and 
0'84m. high, placed one above the other, are completely 
analogous to those of M. Boulé, which precisely at the same 
time he placed on the frames of the Porte-i-l’Anglais dam. 
These are the ancient shovels of the small mill dams, but of a 
new model, made of an iron plate 0°006m. in thickness, and 
placed in a flat iron frame. The necessity of raising the bars in 
the up-stream direction obliged the dam to be opened as svon 
as the formation of ice was feared. In 1881 an alteration in the 
lower stop was made so as to permit of their being raised in the | 
opposite direction, even when the upper water was frozen. This 
adaptation is ingenious and interesting, but it is very doubtful 
whether it can be applied to bars as heavy and long as those of | 
the Lower Seine, If in this case it were desired to raise thebars 

in a down-stream direction, they would first be lifted above the 

stop upon which they rest at the foot by means of screw-jacks, 

which have been placed on the superstructure of the upper 

bridge for this purpose. This arrangement is perhaps less 

ingenious, but it is simpler and stronger, and apparently offers 

greater security for works as great as those of Poses, Besides, 

as the placing of any mechanism under water was avoided at 

Poses, the hooks fixed at the base of the vertical bars in the 

Pretzien dam could not have been adopted. 

Choice of system.—All the models of the dams we have passed 
under review have been tested. A great number of the different 
types have been constructed on the Yonne, the Seine, the Cher, 
the Oise, the Aisne, the Marne, the Sadne, the Moselle, the 
Meuse, the Sarre, the Maine, the Spree, the Moskova, the Ohio, 
&c, The possibility of establishing them on turbulent rivers, 
where the bed shifts and the sands and gravel drift in any great 
quantities, has been sometimes contested; for a great number 





of years, however, there have been locks on the Loire at Décize 
and at Roanne, on the Allier at Vichy, on the Garonne at 
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Fig 38. 


THE PRETZIEN DAM, 


Bellegrade near Agen, on the Saéne where it empties itself into 
the Rhone, and where the dam is constructed on the shingles 
and large stones of the river. So far, experience has proved 
that with regard to the facility and rapidity of the mancuvres, 
the simplicity and solidity of the mechanisms, and also 
in the economy of the constructions, the primitive model 
of Poirée has preserved its sup@riority over all others which 
have been opposed to it. It has been sufficient to increase 
its dimensions from time to time in proportion to the 
requirements to adopt certain modifications as to detail 
in the construction of the frames, to replace the vertical 
rails by horizontal girders or by small sliding gates, which 








are worked by horizontal bars like girders, and finally 
to work the frames which had become too heavy by a con- | 
tinuous chain. The first frames were not more than 2 m. high; | 
they sustained falls, from 1 m. to 150 m. They have now suc- | 
ceeded in making frames 6 m. high, supporting falls of 3 m. and | 
more than 5 m., of water above the floor, as at Suresnes and 
Poses. In each particular case the type of dam best suited to | 
the especial conditions should be chosen. Thus, the Chamoine | 
type is perhaps the best for opening the dam rapidly. The | 
hydraulic gates of Desfontaines and Girard work still more 
rapidly, but their dimensions are limited in height by the diffi- 
culties of making very deep foundations, and the width of the 
passes cannot exceed certain dimensions when they have to be 
closed by very high shutters. The large bridge dam of Taviner, 
on the other He is suitable to very high falls and to rivers 
with shifting beds, especially where the foundations are capable 
of supporting a bridge, which will serve as a continuation of 
roads running up to the river; but its construction is very 
costly, 

The Seine.—The Seine is now one of the best examples of the 
utility of canalising a river. Not long ago the depth of water 
during the summer fell to less than 1 m., and even as low as 
0°50 m. above, and 0°70 m. below Paris, whilst now it is never 
less than 2 m. above, and 3°20 m. below that city. We shall 
give a résumé of the principal works by which this result has 
been obtained. 

The canalisation of the Seine above Paris.—The section of the 
Seine here under consideration is comprised between the con- 
fluent of the Yonne at Montereau, and the confluent of the 
Marne at Paris. The total declivity of this section is 20 m., over 
a length of 98 kilos., or 0°20 m. perkilometer. The width varies 
from 100m. to 150m. The discharge is 45 cubic metres per 
second at low-water, and 1200 cubic metres at the flood, and 
sometimes even more. In the natural state of the river, and up 
to 1868, the depth of water was very variable, and fell to 0°50 m. 
at low tides over the highest portion of the bed. During the dry 
season fully loaded boats could only descend the river twice a 





week with a draught of 1m., by means of flushes, produced by 
the dams on the river Yonne. The boats were unloaded at Paris 
and returned almost all empty, and it was in order to increase 
these flushes thatthe engineer, M. Poirée, invented and con- 
structed on the Yonne the first frame and rail dams at Batte- 
ville in 1834, and afterwards at Epineau in 1836. To render 
the navigation permanent, and to increase the draught, the 
section between Montereau and Paris was divided into thirteen 


| reaches by twelve dams, constructed from 1860 to 1868. They 


each comprise: (1) a lock 12m. wide by 180m. long; (2) a 
navigable pass, at least 40 m. wide, closed by balance gates 3 m. 
high, of the Chanoine system ; (3) a waste weir, at least 60 m. 
wide, closed by analogous gates 2m. high. The fall of these 
dams varies from 1°34m.— Vives Eaux —to 3 m.— Port-i- 
lAnglais. By means of these works a minimum draught of 
1°60 m. was obtained, over the whole section. But after the 
first trials in the year 1868, some improvements were judged 
necessary. It was at this time that the navigable pass of Port- 
a-l Anglais, of which we have already spoken, was executed, 
and which was completed in the winter of 1870-71, and 
that the frame bridges above the shutter weirs were 
established that they might be the more easily worked. The 
cost of all these works up to the end of 1870 was 10,950,000f., 
being 833,000f. per lock. But before the canalisation of the 
Upper Seine was undertaken in 1860, since 1846, 3,750,000f. 
had been expended over works for the regulation of the channel, 
dredging, pitching dykes, towing paths, &c. The total expense 
amounted then in 1871 to 14,700,000f., being 150,000f. per kilo. 
Compared with the traffic, which in 1878 was 95,000,000 kilo- 
metric tons, the interest on the first outlay at 5 per cent. 
amounted to 0°0077f. per ton per kilometre. The success of 
this canalisation led to the desire fora still greater draught. 
Between 1880 and 1885 the twelve dams were raised by 0°40 m. 
at an expense of 6,000,000f., so that the cost of each of them 
now amounts to 1,400,000f. on an average, including the lock, 
which is more costly than the dam. The Chanoine system was 
then abandoned for waste weirs, replacing the balance shutters 
in this part of the dams by frames and hooked rails, while the 
Chanoine shutters were 

retained in the navigable 

passes, These works, 

executed by M. Lavallée, 

were finished several 

years ago, and the 

f 3 draught is now 2m. 

at all times between 

Montereau and Paris. 
The total expense of ihe 
works amounts therefore 
now to 20,700,000f., or 
N 211,000f. per kilo. But 
thanks to the increase of 
the water draught, and 
also to the suppression 
of the navigation laws 

in 1880, the treffic rose to 

the figure of 119,207,000 

kilometric tons in 1887, 

8) that the interest at 5 
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\N per cent. on the expenses 
N of establishment from 
N the beginning dves not 
N H } exceed 0°C087f. per ton 
N 2 transported per kilo- 
\ ces Bo) 

\N ; Canalisation of the 
W == Seine between Paris and 
\ Rouen.— The total de- 


clivity of this section of 

the Seine is abuut 25 m. 

for 235 kilos. in length, 

\\ or 0°11 m. per kilometre. 

i The width varies from 

150 m. to 200 m. between 

Fig 39. Paris and the Oise, 
and from 200 m. to 

300 m. between the 

Oize and Rouen. The discharge above the Oise varies 
from 60 cubic metres per second at low-water to 1600 


| cubic metres at flood tide, and sometimes more. Down stream 


on the Oise it varies from 80 cubic metres at low-water to 2200 
cubic metres at high-water. In the natural state of the river, 
and up to 184C, the depth, which was very variable, was not 
more than 0°70 m. at low-water over the highest parts of the 
bed. During the dry season the boats took advantage of 
the flushes produced twice a week by the dams of the 
Yonne. A law of the 19th of July, 1837, ordered locks and 
frame and rail dams of the Poirée system to be constructed 
between Paris and Rouen, in order to increase the depth of 
water permanently. These constructions were undertaken in 
1838 at Bezans, in 1846 at Andrésy, in 1847 at La Garonne, in 
1850 at Poses, in 1853 at Meulan, in 1862 at Mentot, in 1866 at 
Suresnes, and in 1868 at Port-Villez. After the first, M. Poirée 
proposed in 1838 to construct a sufficient number of dams 
to obtain a draught of 2 m. of water between Paris and Rouen; 
but the edict of the 3lst of May, 1846, while approving of the 
canalisation project, reduced the draught of water to 1°60 m. in 
order to decrease the expense. The projected fourteen to 
sixteen dams were far from being realised, and the draught of 
1:50 m. of water only was obtained up stream on the Yonne, 
when it was decided in 1859-60 to return to the first intention 
of creating a draught of 2m. of water. The breaks of Andrésy 
and Bezans were raised between 1859 and 1865, and thanks to 
the primitive dam of Suresnes, the draught of 2 m. was obtained 
between the Oise and Paris in 1868; but there were still 
several dams to construct, in order to obtain the same result 
between the Oise and Rouen. In this section the draught of 
water still fell sometimes at certain points; in 1868 it was as 
low as 1110m.; in 1880, 1°30m.; in 1885, 150m.; this was 
becuse another dam was still required between those of Meulan 
and Villez. The works executed from 1838 to 1870 had cost 
23,000,000f. for 235 kilos., or about 100,000f. per kilo. In 1881, 
before the works of which we shall speak further on were 
finished, the traffic between Paris and Rouen was 227,000,000 
kilometric tons. The interest, at 5 per cent. on the outlay, up 
to 1878, was at the rate of 0°005f. per ton carried a distance of 
1 kilo. 
(To be continued.) 








Tne elaborate preparations made some time since for 
the purpose of illuminating the chambers and offices in the Inner 
Tomple generally with the electric light have now been definitely 
abandoned, and the extensive excavations made in the Inner 
Temple gardens for the reception of the plant and machinery 
necessary for the purpose are now being filled in, and the gardens 
will shortly resume their usual appearance, 
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PUBLISHER'S NOTICE. 


*,* With this week's number is issued as a Supplement a Two-page 
Engraving showing the Viaduct of the Antofagasta Railway, 
Bolivia, over the River Loa. Every copy as issued by the 
Publisher contains this Supplement, and subscribers are 
requested to notify the fact should they not receive it. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address" ENGINEER NEWSPAPER, 


*," All letters intended for insertion in Tok ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received Ly us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

H. P. (London-road).—-Not published yet ; being engraved. 

M. J. (Leeds).— We do not know the price. Write again if you wish to see 


@ copy. 

J. E. J. (Manchester).—Several patents have been taken owt for tidal motors. 
You can examine the specifications at your Free Library. Nothing is to be 
made of such motors, because the power to be had is very small, and the cost 
of the works very large. 

V. M.—The best way to secure an education as a railway engineer—by which 
we presume you mean a locomotive superintendent—is to serve an appren- 
ticeship in some of the great railway shops, such, for example, as Crewe, 
Swindon, Horbury, Brighton, &c. 





PAPER STAINING MACHINERY. 
(To the Editor of The Engineer.) 


S1r,—Will you kindly inform me where I can buy new or second-hand 
machinery for paper staining ’ J. M.D. 





STUFFING-BOX GLANDS. 
(To the Editor of The Engineer.) 

S1r,—The sketch of stuffing-box glands by your correspondent “ R. E.” 
is one that I have often used in repairing old engines with uneven rods, 
but the liner at the bottom of stuffing-box wants to be slack as well as 
the gland bush. F. J.C. 





STRENGTH OF IRON RINGS. 
(To the Editor of The Engineer.) 

Sir,—Would any of your readers kindly tell me of a method for 
finding the stresses in an iron ring of any diameter 
and section, loaded as in sketch, so that no permanent +—€) 
set will occur when the load is applied? I have 
looked through several books on ‘ Mechanics,” &c., but without 
success, Moorixe, 


> 





SUBSCRIPTIONS, 

Tue Enarneer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double numbers) .. -- £0 14s, 6d 
Yearly (including two double numbers) .. -» £1 98, Od. 

If credit oceur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

A complete set of Tae Enoinerr can be had on application. 


Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tht ENGINEER weekly and post free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Copies may be had, if preferred, at 
increased rates, 

Remittance by Post-office order. — Australia, Be 
Columbia, British Guiana, Canada, Cape of 4 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugul, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Cuast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Chill, £1 160, Borneo’ Ceylon, Java, and Singapore, 2 08 6d.” Manille; 

¥ ; rneo, Ceylon, Java, an re, £2 
Sandwich Isles, £2 5s. at 
ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings, 
for every two lines ards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 

im payment. Alternate advertisements will be inserted with ail 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Prices for Displayed Advertisements in “ ordinary” and “' special” positions 

will be sent on application, 


um, Brazil, British 
Hope, Denmark, 





Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 

iper are to be addressed to the Publisher, Mr. Sydney White; all other 
tters to be addressed to the Bditor of Tax Exoingrr. 








MEETINGS NEXT WEEE. 

InstiruTion or Civit. Enoingrrs.—Tuesday, April 30th, ordinary 
meeting. at 8 p.m. Paper to be further discussed :—*‘ Armour for Ships,” 
by Sir Nathaniel Barnaby, K.C.B. Paper to be read, time permitting :— 
‘The Treatment of Steel by Hydraulic Pressure,” by Mr. W. H. Green- 
wood, M. Inst. C.E. 

INSTITUTION OF MECHANICAL EnoiIngERS. —Wednesday and Thursday 
evenings and Friday afternoon, May Ist, 2nd, and 8rd respectively, at 25, 
Great Ceongeatess. Westminster, by permission of the Council of the 
Institution of Civil Engineers. The following papers will be read and 
discussed, as far as time permits:—‘‘ Research Committee on Marine 
Engine Trials—Report upon Trials of the s.s. Meteor,” by Professor 
Alexander B. W. Kennedy, F.R.8., chairman. ‘‘ Description of an Appa- 
ratus for Drying in Vacuum,” by Mr. Emil Passburg, of Breslau; com- 
municated through Mr. Samuel Geoghegan, of Dublin (Friday afternoon). 
The anniversary dinner will take place on Friday evening, May 3rd. 

Society or Arts.—Tuesday, April 30th, at 8 p.m.—Foreign and Colonial 
Section. ‘‘The Northern Waterway to Siberia.” by Ck ae Wiggins, 
F.R G.S.; Colonel Sir Owen Tudor Burne, K.C.8.I., C.I.E., will preside. 
Wednesday, May Ist, at 8 p.m.—Ordinary meeting. ‘Secondary 
Batteries,” by Mr. William Henry Preece, F.R.8. Friday, May 8rd, at 
8 p.m.—Indian Section, ‘The Karun as a Trade Route,” by Major- 
General Sir R. Murdoch Smith, K.C.M.G.; Sir Lepel Griffin, K.C.8.L., 
will preside. 

Sanitary InstiTuTe.— Thursday, May 2nd, at five o'clock, at the Parkes 
Museum, a lecture will be delivered by Dr. Bushell Anningson, on 
* Rural Epidemics.” 
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ARMOUR AND LITTLE ARMOUR. 


Tne question whether it is wise to spend large sums of 
money in placing costly armour upon the sides of war- 
ys either for the purpose of protecting their buoyanc 
and stability or even their vital parts against the attac 
of an enemy’s shell fire, is deserving of the fullest con- 
sideration and investigation. Lord Armstrong’s views 
upon this question are well known, and in the course of 
the few remarks made by him upon Mr. White’s paper at 
the first meeting of the Institution of Naval Architects, 
he took the opportunity of again giving expression to these 
views. He declined to discuss at any length the arrange- 
ments of the armour exhibited by Mr. White, because he 
doubted the wisdom of carrying such armour at all. Lord 
Armstrong’s firm has for many years past been engaged 
in producing powerful vessels of comparatively small dis- 
placement, but possessed of great offensive power and 
exceptionally high speed and nimbleness of movement 
with a limited amount of side armour, but otherwise con- 
structed so as to minimise the effect of projectiles. The 
importance of great offensive power was pressed by several 
speakers at the meetings of the Naval Architects, and 
especially by Sir Charles Beresford, who gave great 
offensive power the first position of importance amongst 
the qualities of a war vessel ; and notwithstanding the 
twitting of Sir Edward Reed, who suggested that 
after gallant officers and their ships had found their 
way to the bottom of the sea there would be little 
use for this offensive power, we think the views of 
these officers are correct. To be abie to hit hard 
and often is certainly a quality which should be 
second to none other; it is the most likely to secure the 
lucky shot which may win the action referred to by Lord 
Charles Beresford. Speed and protection are undoubtedly 
of very great importance, but looking at the problem 
from the money point of view, dealing with the question 
how should the available money be spent so as to secure 
the best chances of success in action, we are inclined to 
think the disposition is to spend too much on costly 
armour and big ships of comparatively low speed. Every 
sailor knows the value of speed in action; it involves the 
advantages belonging to Po weather gauge, as pointed 
out by Sir John Hay, who even considered this the first 
quality to be secured after seaworthiness. 

A considerable amount of protection can be secured 
without the use of armour. The Committee on Designs 
which sat in 1871, and which contained such men as the 
late Mr. William Froude, Mr. George Rendel, and the 
present First Sea Lord of the Admiralty, thought that “the 
ship might consist of a plated central citadel, surrounded 
and supported by an unarmoured raft, constructed on a 
cellular system, or containing some buoyant substance, 
such as cork, which, without offering any material resist- 
tance to the passage of projectiles, would not be deprived 
of its buoyancy by penetration.” This is the kind of pro- 
tection possessed by the modern protected cruiser, as 
examples of which may be mentioned the Chilian cruiser 
Esmeralda, designed by Mr. George Rendel; the Italian 
cruiser Dogali, designed by Mr. W. H. White; and the 
Italian cruiser Piemonte recently completed by the 
Elswick Company, and described by her designer, 
Mr. P. Watts, at the recent meetings of the Naval 
Architects. This is also the kind of protection possessed 
by the cruiser described by Sir Nathanial Barnaby on 
the same occasion, and to such we drew attention in our 
last week’s issue. 

The Piemonte is certainly the most powerful protected 
cruiser afloat. Her speed is upwards of 21 knots, 
which is considerably in excess of speeds hitherto gained 
in this class of vessel. She is the first vessel armed with 
the new Elswick quick-firing 6in. and 4?in. guns. She 
is capable of discharging against an adversary, in a given 
time, twice the weight of shot and shell that could be 
fired by any other vessel afloat; and her buoyancy and 
stability are protected by a strong armour deck, upon 
which patent fuel or coal can be carried, so as to form a 
solid raft body from stem to stern, all her vital parts 
being below the water and below the armour deck. 
This protection, notwithstanding the remarks to the 
contrary made by Sir Edward Reed, obviously pro- 
vides considerable chances of safety even against 





shell, charged with high explosives, from the quick- 
firing gun. The 6in. gun can now penetrate 15in. 
of wrought iron, but the steel slopes of the deck armour 
of the Piemonte, with coal stowed upon them, offer more 
resistance against horizontal fire than is offered by 15in. 

wrought iron. Moreover, the thick belt of coal or 
patent fuel which a shell would have to traverse before 
reaching the armour deck would be almost certain to 
explode the shell, so that the armour deck would only 
require to resist its broken fragments. Supposing the 
coal along the side to rise to the height of 5ft. to 
6ft, and the patent fuel across the deck to a height 
of 14ft. above water, and 2ft. above the armour 
deck, the chances of a shell doing any damage, beyond 
blowing out some of the fuel, would be, in fair weather, 
very remote, for any number of perforations would 
not result in the admittance of water to any appre- 
ciable extent. In an action fought in rough weather, 
the risk of a shell striking below the sloping armour, or 
vetting in through the thin deck, as the ship rolls, would 
‘ considerable ; but this would also be the case in a 
vessel protected with the heaviest side armour, and to a 
much greater degree, for the heavily-plated ship must 
necessarily be a big ship of considerable beam, and conse- 
quently for a given angle of roll much more of her side 
would be exposed than in the case of the small ship. We 
presume the Piemonte might be arranged to carry woodite, 
cork, or other light material instead of the patent fuel, 
but in this case structural arrangements would be neces- 
sary in order to hold the light material down, as in the 
cruiser proposed by Sir N. Barnaby. The woodite or other 
light material would insure no more buoyancy or stability, 
than the patent fuel, assuming each to be intact, and to 
have the same volume and distribution; and the latter 
has the advantage of being far more resistful to projectiles 
than the former, and therefore likely to be less disturbed 
by shell fire. Moreover, with the raft of coal or patent 
fuel the Piemonte has a large reserve of fuel, which may 
always be made use of in peace time, and is available for 
an emergency in war time. 

The vessel proposed by Sir Nathaniel Barnaby carries two 
heavy guns well protected by armour ; but she possesses the 
fatal deficiency pointed out by us in our last week’s issue, 
of having no auxiliary armament of quick-firing guns, and 
the speed provided for is low, being some four knots less 
than that attained by the Piemonte. The guns of the 
Piemonte carry steel shields 4in. thick, which will afford 
protection only against light shell guns. If the vessel 
had been armed with two heavy guns, one forward and 
the other aft, with a fewer number of quick-firing guns 
between them, as was done in the case of the Esmeralda, 
which carried two 25-ton guns, it would have been desir- 
able to provide some more substantial armour protection 
for the gun mechanism and gunners. 

For the money which will be expended upon each of 
the new first-class armour-clads, five or six Piemontes 
might be constructed. These vessels, compared with the 
armour-clad, would carry half as much more armament, 
would steam at four knots greater speed, and would 
be manned by about twice the number of men. 
Security against destruction by the ram, the torpedo, 
the gun, or by the perils of the sea is much greater 
in the case of the fire of six ships than in the case of one 
ship. Having regard to the great variety of services such 
vessels may be employed upon, we cannot but think that 
in many instances the cruisers would be the better bargain 
for the country. We acknowledge, however, there is much 
weight in the arguments that, while other nations con- 
tinue to build armour-clads, we must to some extent do 
the same, as we cannot afford to run the risk of being 
possibly in the wrong on a question of so much import- 
ance to the nation. But we think the time has now come 
when, in the bulk of our ships, armour should be used 
only for the protection of the guns and gun mechanism 
and the crew against shell fire. 


ENGINEERS IN THE NAVY. 

Ty our last impression we sketched briefly a scheme for 
the re-organisation of the engineer department of the - 
Royal Navy, which would, we believe, prove satisfactory. 
This week we publish letters, from which it appears that 
in one sense our suggestions have been carried out. It 
will not escape those who read what we have written with 
somewhat more care than “ Puzzled” has devoted to the 
task, that on his showing the engine-room staff of a 
modern man-of-war consists of one engineer and a number 
of engine-room artificers. This is not quite true, because 
all the ships on the list are not in commission at one time, 
and consequently the available supply of engineers is 
virtually larger than “ Puzzled’s” letter indicates. But 
assuming that it is quite true, then the conditions are 
certainly not what we advocate. The gap between the 
naval engineer and the engine-room artificer is too wide. 
What is wanted in the engine-room is not so much men 
who can handle hammer and chisel and file, as men who 
know, to call things by their plain names, how to drive 
anengine. This means a great deal. It means not only 
the art of managing an engine, but the art of managing 
fires and boilers and coal. This is just the class of man 
most valuable in the mercantile marine ; most scarce in 
the Navy, unless, indeed, we are to believe another cor- 
respondent, who gives us the views of the engine-room 
artificer. It is unnecessary to repeat what we have 
already said; and we shall proceed to consider the 
question of the pay and position of the men now in 
the Navy—that is to say, the highly educated mechani- 
cal engineers. No matter what changes are made as 
regards the future, the present men must be dealt with on 
a basis which will be contenting to them, and which will 
maintain the honour of the nation. 

The recent debate in the House of Commons on the 
Navy Estimates was made the occasion of drawing the 
attention of Parliament to the status and pay of the 
engineer branch of the Royal Navy, and we regret to find 
that the First Lord of the Admiralty was unable to pro- 
mise that the naval engineers should receive the con- 
sideration and pay which they have a right to expect, 
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and which their services undoubtedly deserve; and we 
still further regret that notwithstanding the general 
support which was given to their case by such members 
of Parliament as Lord Charles Beresford, Admiral Mayne, 
Captain Price, and Messrs. Knatchbull-Hugessen and de 
Lisle, the First Lord of the Admiralty should have 
refused to accede to the moderate request which the 
engineer officers are now making. The reasons given by 
Lord G. Hamilton, although admirable in their way, do 
not appear to us to have any bearing on the question. He 
first of all stated a fact, the importanceof which we referred 
to last week, namely, that there was no lack of candidates 
for the engineer branch; that many of the candidates 
were sons of naval engineer officers, and that the emolu- 
ments of the engineers of the Royal Navy compared favour- 
ably with those of engineers in the mercantile marine; 
and also that while purely combative officers in the Royal 
Navy are not paid better than those in the navies of 
France and Germany, the rates of pay of engineer officers 
are higher than those received by the engineer branches 
in those foreign navies. With regard to his first 
statement, we can hardly consider the sufficiency of 
candidates as a conclusive reason for refusing to adjust 
the pay of the engineer officers to their present value and 
importance. We have already mentioned the fact that it 
is permitted to affect pay, but it ought not. There is not 
a single profession in the world in which the supply of 
candidates does not largely exceed the demand. It was 
only last year—to quote Mr. Forwood’s statement, made 
during the Navy Estimates debate—that the sum of 
£18,300 was granted to improve the pay of the lieutenants 
of the Royal Navy, yet we are not aware that any diffi- 
culty whatever is found in attracting suitable candidates 
in sufficient numbers to this branch of the service. The 
fact of an adequate supply did not deter the Admiralty 
conceding the lieutenants bare justice. Yet while this 
sum of £18,300 only satisfied a section of the executive 
branch of the Navy, the First Lord does not feel justified 
in granting a sum, which would certainly not exceed 
£20,000, to meet the requirements of the whole of the 
engineers’ branch. One of the reasons why many naval 
engineer officers place their sons in the same line they 
themselves occupy may be found in the natural pride they 
feel in their profession, which profession has done more 
during the half-century or so of its existence to advance 
civilisation, to increase the comfort and welfare of the 
human race, than all the other professions acting together 
for centuries have been able to accomplish; and another 
reason is, that the engineering profession must inevitably 
come to the front, and it cannot be many years before it 
is properly recognised and appreciated. 

With the comparisons of foreign navies we have really 
nothing whatever to do, we only take a proper pride in 
keeping our own navy the best. We altogether dissent 
from the inference drawn by the First Lord of the 
Admiralty when comparing the pay of engineers in the 
Royal Navy and in the mercantile marine. We havea 
proper appreciation of the value of either service, but we 
maintain that as the two services are utterly dissimilar, po 
proper comparison can be made. The Royal Naval engi- 
neer oflicer, besides being a competent marine engineer, 
is also a specialist of no mean order; he must have a 
thorough acquaintance with all the engineering appliances 
for warlike purposes to be found only in a man-of-war; 
he must thoroughly understand in addition the routine, 
work, and duty of his department, which can only be 
obtained by a special training, and we very much doubt 
if any of our scientific mercantile marine engineers who 
have received about the same professional training, or 
whose qualifications may be equal to those of the naval 
engineer officers, would accept service in the Royal Navy 
under the conditions at present extended to its engineer 
officers. We need only refer here to. the difficulty 
experienced some years ago during the Russian scare of 
1878 in manning mercantile engineers for the Royal Navy; 
very few possessing the same qualifications as the naval 
engineer officers were found to come forward, and to attract 
them the Admiralty offered much higher rates of pay 
than they were extending to their own engineer officers. 
The comparisons made both by Lord G. Hamilton and 
by Mr. Forwood between the emoluments of naval and 
mercantile engineers are altogether misleading. Assuming 
even that the pay of naval engineer officers compares 
favourably with that of mercantile marine engineers, there 
are many deductions made from the pay of the Royal 
Naval engineer, such as messing, expensive uniform, sub- 
scriptions to entertainments, and other things inseparable 
from the position of naval officers, which do not exist in 
the mercantile marine, where the messing is free, and 
where the uniform, if any, is limited, and not so expen- 
sive. All these deductions considerably take from the 
remuneration of the naval engineer, while his duties are 
far more varied and exacting than can be possibly imagined 
in the case of the mercantile engineer. 

We regret that these comparisons between the Royal 
and Mercantile Navies, which are so utterly out of place, 
should ever have been made by the First Lord of the 
Admiralty; but having been made, we think they should 
have been extended over the whole of the various officers 
of the two services. What, then, would be said of the emolu- 
ments of the admirals, captains, commanders, lieutenants, 
and so on, of the Royal Navy compared with those of the 
marine superintendents, captains, or mates of our mer- 
chant service lines? Yet there is just as much ground of 
comparison between the executive officers of the two 
navies as between the engineer officers of the two navies. 
Or, to take the other branches, it would be interesting to 
know how many medical officers or pursers in the mercan- 
tile marine can ever expect to attain the salary of £600 
per year, which is easily attained by the medical or 
accountant officer in the Royal Navy. In the mercantile 
navy, of all departmental officers under the captain, the 
chief engineer and his staff are the highest paid, and 
rig | so. In the Royal Navy the chief engineer and 

is staff are the worst paid of any class of officers. So 
much for comparisons. But if comparisons are not allowed, 
then we say that, taking the matter in the abstract, the 





naval engineer officer is not at all paid in proportion to 
his value. We need only refer to the recent resignations of 
the Engineer-in-chief of the Royal Navy, and of one of the 
engineer inspectors on the engineer staff at the Admiralty, 
to show that although the Admiralty may succeed in 
attracting candidates into the engineer branch of the 
service, yet the wretched remuneration and _ position 
accorded them is not sufficient to retain the best men. 
The position of the engineer branch of the Navy is one of 
serious public concern, and we trust that Lord George 
Hamilton may discard the prejudices and jealousy which 
undoubtedly, and perhaps naturally, exist against the 
engineer branch amongst those whose advice he is accus- 
tomed to seek in these matters, and that he will be 
induced to reconsider the position of the naval engineer 
officers, and to give them the moderate amount of recog- 
nition they are asking for, and which is certainly their 
due. 





GOLD-MINING MACHINERY IN WALES, 


MINING engineers will note with satisfaction that the hopes 
which have been expressed as to gold-mining in Wales have not 
so far turned out to be unfounded. In twelve months Mr. 
Pritchard Morgan has produced from his Welsh mine no less 
than £36,000 worth of pure gold, from 5290 tons of crushed 
quartz. The yield represents an average of loz. 18dwt. per 
ton of ore crushed, and as the working expenses are now reduced 
to the equivalent of 6 dwt. per ton, this leaves a net profit of 
loz, 12 dwt., or say, at £3 10s. per ounce, £5 12s. per ton. 
Indeed, the average yield of gold since the opening of the mine 
is said to exceed that of the richest goldfields in Australia by 
about £1 per ton. Cheap labour and complete facilities for trans- 
port have doubtless much to do with this. The quantity of 
quartz quarried and not broken up is estimated at 90,000 tons 
more, and, if it yields anything like the same average of 
gold as the ore already treated, it must be worth more than 
half a million sterling. An interesting point about these results, 
for engineers and machinists, is the extent to which those 
who run the mine are dependent upon ore crushing machinery. 
So large a mass of quartz as this 90,000 tons cannot be reduced 
very quickly. The realisation of profit seems to depend on the 
extent to which machinery can be used. Last year’s crushing, 
as we have indicated, amounted to only 5290 tons. Further 
machinery is now in course of erection, but even when this is 
completed it will only crush about 35,000 tons per annum. At 
this rate it would take the machinery twenty-three years to crush 
all the quartz available. In the meantime, if past experience can 
be relied on, the mine ought to be turning out something like 
£200,000 worth of gold annually. “ Will it last?” is a question 
which naturally is asked. If the yield continues at its present 
rate, not only would further new machinery doubtless be 
quickly put down at this particular mine, but other districts 
would be opened up, thus rendering Wales an important market 
for mining and machinery engineers. 








LITERATURE. 





Practical Plane and Solid Geometry. By Joun S. Raw e, F.S.A., 
Examiner to the Science and Art Department. 15th edition. 
1888. London: Simpkin, Marshall, and Co. 

No doubt many of our readers remember the time when a 
drawing was scarcely known in the workshops, and the only 
guide a wooden model, often on asmaller scale than the re- 
quired article. Interchangeability of parts, that great ery 
now-a-days, was a thing almost unknown. That time has 
practically passed away, and weseldom hear now of mechanics 
who are heldin higher estimation than their fellows because 
they can read and work toa drawing ; although advertise- 
ments are still sometimes to be seen in which the applicant 
states he understands working drawings. Everyone now 
is supposed to be able to do so, thanks to our technical 
schools and classes, and to books which, like the one 
under consideration, produce interest in the subject, and 
therefore a good groundwork for future study. 

The book is designed primarily for the beginner, and 
although the subject has been so often discussed until 
there is little room left for originality, we can recommend 
it as being the result of many years of practical teaching. 
The author has evidently tried to make the plane geometry 
portion as complete as possible, without running into the 
more advanced problems in higher curves. It is not only 
inexpensive, but has also the greater advantage of being 
profusely illustrated by diagrams which, if somewhat 
small in a few cases, are clear, and quite equal to others 
we have noticed in much higher priced books. <A great 
point is the division into chapters, each of which contains 
particular types of problems, so that quadrilaterals, 
polygons, circles, &c., are all discussed in separate places. 
Some of the chapters are, in consequence, somewhat short, 
but this is counterbalanced by the help rendered to the 
memory of the student, while it also lightens the work of 
the teacher. In the general instructions a line or two 
might have been written about the habit of some students 
who cut deeply into the paper when drawing lines with 
hard pencils. Otherwise these instructions are singularly 
concise and complete. 

Little need be said on the straight line problems, as 
there is hardly room for variety ; but in Chapter V. we are 

lad to see that the author haseschewed thefancy “dodges” 
or the construction of some of the regular polygons, 
which only befog the student, and has adopted methods 
applicable to all, except, of course, cases like the hexagon 
and octagon, In Chapter VI. there is a neat method of 
finding approximately the length of the circumference of 

a given circle. This should prove useful for curves like 

the cycloid, having generating circles. 

Chapter VIL. on ratio and proportion, is affiliated with 
the two following chapters, as they all bear more or less 
on the same subject. Chapter [X., on Scales and Scale 
Drawing, is extremely useful both for the engineer 
and architect. Students are generally more deficient in 
the knowledge of this particular branch than in all others 
of plane geometry, excepting, perhaps, problems on areas 
of figures. 

Chapters XI. and XIV. will hardly be of much service 
to the engineer, but they will doubtless interest the tyro 
in ornamental architecture. The former chapter is on 








—_~ 
ed 


foiled figures, and the latter on geometrical pattern 
drawing. 

We think that the problem, “to draw the curve of an 
ellipse when two conjugate diameters are given,” might 
have had more prominence in Chapter XII. than it has, 
as. it is most useful in certain problems in the allied 
subjects of solid geometry and perspective. 

The notes at the end of each problem, and the general 
notes at the end of each chapter, ought to prove extreme] y 
useful to the students who like to know the why and 
wherefore ; but a few more references to Euclid in the 
former would have been an improvement. As the author 
states in the preface, the solid geometry is not intended 
to be of a very advanced nature. It is, however, of the 
most serviceable type, the problems generally being on 
the plans and elevations of cones, pyramids, and frustra 
and sections of these made by inclined planes. Oblique 
planes are not discussed. The book ends witha large 
number of good examples apportioned off to the different 
chapters in the book. 








THOMAS SUMMERS. 





THERE has recently passed away a man, some record of whose 
life and works it is a duty to prepare. To make such a record 
adequate is difficult, if not impossible, because the man’s 
modesty and reticence drew on him little attention. He slipped 
quietly through life doing a good work without boasting ; how 
important that work was few engineers perhaps realise outside 
of a limited circle, 

Thomas Summers was born in London in 1825. He was edu- 
cated as a boy at a Quakers’ school, and subsequently he studied 
in the evenings at schools connected with the University of Lon- 
don; about this period he was articled to Mr. Haigh, and worked 
in his premises on the Thames. About 1843 Mr. Summers was 
nearly uut of his time; just then Mr. Haigh failed, and Mr. 
Summers finished his apprenticeship in the marine engineering 
works at Southampton of his cousin, Mr. W. Altoft Summers, 
That gentleman retired from business about the year 1858, and 
died a few years ago, Mr. Altoft Summers had at different 
times three partners, namely, Mr. Groves, Mr. Baldock, and Mr. 
C. A. Day ; the two former retired, and left the firm Summers 
and Day, under which title it was long known, and enjoyed a 
high reputation. Thomas Summers seems to have taken a 
leading place in the drawing-office soon after his apprenticeship 
was completed, and he ultimately left the drawing-office to 
become manager ; under his hands the works developed rapidly, 
at one time employing over 2000 hands. 

Mr. Summers’ strong point was marine engineering, and on 
it he has left his mark. During his career as a draughtsman he 
wrote a good deal for the few engineering journals which then 
existed, and his reputation extended rapidly. At last he was 
invited by the Turkish Government to take private pupils to 
learn marine engineering, and to a limited extent he did this. 
He constructed the machinery for several Turkish gunboats, and 
also for certain Egyptian steamers. He fitted H.M.S. Pandora 
with her machinery. This vessel was subsequently bought by 
Mr.—now Sir Allen—Young for his Arctic explorations, and the 
Pandora was handed over to Mr. Summers for a thorough refit 
when she was being prepared for her Arctic voyage. In process of 
time Mr. Summers became a partner, and the firm took the title 
of Day, Summers, and Co, 

A large part of his work was done in connection with the 
Peninsular and Oriental Company and the Royal Mail Company, 
whose head-quarters were to a large extent at Southampton. 
He was also employed by the West India Company, the Union 
Company, the Hamburgh companies, and the North German 
Lloyd's. A short time after the Great Eastern made her first 
trip she was put into the hands of the firm to make good many 
things in which she was defective and deficient, and she lay in 
Southampton water for this purpose for about six months. 

Mr. Summers in an indirect way did a great deal to introduce 
the surface condenser. That was first used at sea by Hall many 
years before. It was taken up freely, if experimentally, long 
subsequently by various shipping companies, most eagerly by the 
Peninsular and Oriental Company. The experiment was a 
disastrous failure. The brass tubes in the condenser were 
literally eaten up by the soft water charged with fatty acids 
from the engines. The boilers also suffered severely. Mr. 
Summers solved the difficulty at a stroke by tinning the tubes, 
and ever since only tinned tubes have been used. We are not 
prepared to say that Mr. Summers was the actual inventor of 
tinning, but he, at all events, recognised the value of the 
system, and employed al] his energies to get it tried on an 
adequate scale. The result is too well known to render it 
needful that we should dwell on it here. With the success of 
the surface condenser the road to compounding lay open. Mr. 
Summers traversed that road with his whole heart in his work, 
and his firm constructed hundreds of compound engines which 
took the place of the old type of machinery. 

Mr. Summers was a great believer in giving accuracy of form 
and fine surface to propeller blades, Instead of being rough 
castings, he fitted ships with propellers chipped and filed and 
finished with great accuracy. The results were eminently 
satisfactory. 

An interesting piece of work which he did was the construc- 
tion of the engines of the Winans cigar ships, still lying in 
Southampton water. These engines were described in our 
pages many years ago; they were of the kind, perhaps, never 
exceeded for perfection of workmanship and design. 

Mr. Summers, if not a prolific inventor, at all events produced 
several things which will live. Among these we mention the 
shear legs which have been fitted up for every civilised Govern- 
ment in the world possessing warshi These shear legs will 
lift a turret clear vut of a ship, and replace it with another com- 
plete. 

Mr. Summers enjoyed an unrivalled reputation for probity 
and straightforwaid dealing. As an instance, we may close the 
article with the following anecdote:—‘ About four and a-half 
years ago, and about the time of his retirement, he was 
asked by a great ocean company to go to London to inspect 
the boilers of their newest and most splendid ship after her 
maiden voyage from the builders’ yard to London, when it 
was found that the high-pressure steam had caused leaks 
in the boilers. By the same post he received an invita- 
tion from the builders of the vessel to inspect the boilers on 
their behalf. He telegraphed both builders and owners that he 
had been engaged by both sides, and at once received a reply 
from each to the effect that each would accept his decision, 
and begging him to act as if for both parties. Mr. Summers 
thereupon inspected the boilers for both parties and gave his 
decision, and indicated the mode of alteration to be carried out. 
This decision was against the builders, who were put to an 
expense amounting to the cost of almost entirely new shells, but 
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ers received the thanks of builders as we!l as owners.” 
Mn ae leaves four sons and two daughters, Two of 
his sons are engineers in Gloucester. 








WARREN DE LA RUE. 





Tue death is announced of Mr. Warren de la Rue, D.C.L., 

RS, Ph.D., which occurred on Good Friday. He was the 
son of the late Mr. Thomas de la Rue, and was born in Guernsey 
in the year 1815. He was educated in Paris, and succeeded his 
father as head of the firm of Thomas de la Rue and Co., from 
which, the Z'imes says, he retired in 1880, and which is now 
carried on by his second son, Mr, T. A. dela Rue. In the course 
of his conduct of the firm Mr. de la Rue applied his scientific 
knowledge to purposes of practical utility and patented a 
number of inventions, among them being processes for utilising 
earth oils, and machinery for simplifying the making of writing 
materials. The principal scientific work in which he distin- 
guished himself was the application of photography to the 
recording of celestial phenomena. The photographs, when 
measured by a micrometer which he invented, furnished exact 
astronomical data. In 1860 he went to Spain with the Hima- 
laya Expedition, and was successful in obtaining a series of 
photographs of the total eclipse of the sun on July 18th, 
In 1874 he fitted up a private physical laboratory, where, em- 
ploying @ battery of 15,000 chloride of silver cells, he has, in 
conjunction with his friend, Dr. Hugo Miiller, carried on an 
elaborate series of researches on the electrical discharge. The 
results of the researches have been from time to time communi- 
cated to the Royal Society and the Académie des Sciences, 
Paris. He acted as juror and reporter in the department 
of Class XXIX. in the great Exhibition of 1851, was a juror 
in Class X. of the Paris Exhibition of 1855, and presided 
over Section B, Class XXVIIL, of the Exhibition of 1862. 
He was a member of the International Electrical Congress, 
and of the jury of the Electrical Exhibition held in Paris in 
1881. He was also a member of the Consulting Council of the 
Electrical Exhibition held at the Crystal Palace, Sydenham, in 
18£2. He has held office in several societies. He acted for 
some time as honorary secretary of the Royal Astronomical 
Society, of which he was also president from 1864 to 1866. He 
was president of the Chemical Society from 1867 to 1869, and 
again in 1879-88, and was till death one of its vice-presidents. 
He was for many years president of the London Institution, 
from which he retired and became secretary of the Royal 
Institution in 1878, on the retirement of Mr. Spottiswoode, who 
was elected president of the Royal Society, but resigned the 
post in 1882. He was a corresponding member of the French 
Académie des Sciences, for the department of astronomy; also 
of the Imperial Academy of Sciences, St. Petersburg, and many 
others, and was the recipient of three foreign orders. Mr. 
de la Rue died, after a short illness, from pneumonia. 








ROBERT STIRLING NEWALL. 


Tue death is announced of Mr. Robert Stirling Newall, D.C.L., 
F.R.S., F.R.A.S., J.P., of Ferndene, Gateshead, whose name is 
well-known in connection with the invention and manufacture 
of wire rope. Born in Dundee in 1812 of an old and respectable 
Scotch family, he entered a mercantile office and afterwards 
came to London, where his talents found more genial employ- 
ment under the late Mr. Robert M’Calmont in connection with 
experiments on the rapid production of steam. In 1840 Mr. 
Newall took out a patent for making wire rope; it was this 
invention that made submarine telegraphy possible. He 
established works at Gateshead, and his firm manu- 
factured and laid the Dover and Calais cable in 1850, 
the Holyhead and Howth and Port Patrick in 1852, 
and the Dover and Ostend, the Frith of Forth, and the Holland 
cables in 1853. In November, 1854, Mr. Newall suggested a 
cable from Varna to Balaclava to the Duke of Newcastle, then 
Minister for War. When this cable was completed Mr. Newall 
received the thanks of the Duke of Newcastle. The Black Sea 
cable was laid by Mr. Newall in 1855, and the Red Sea cable in 
1859, After laying the latter Mr. Newall was wrecked in the 
Alma, when his courage and coolness proved of the greatest help 
to the shipwrecked passengers. He devoted much of his time 
to scientific work, and had constructed a 25ir. refracting tele- 
scope, which just before his death he offered as a gift to the 
University of Cambridge. To local matters Mr. Newall devoted 
much of his time. He was twice Mayor of Gateshead, and he 
was, the 7'imes says, unanimously asked to be Mayor again this 
year when the British Association visit Newcastle. 











LETTERS TO THE EDITOR. 
[Continued from page 344,] 


MECHANICAL INSTINCT. 


Sir, —The asperity that marks the opening sentence of your article | when intact of, say, about 23,000 foot-tons. But if in the event of 
on the above subject in — issue of January 11th is hardly calcu- | the holds becoming filled with water, or any portion destroyed, 
lated to promote the calm and judicial discussion so important a | the vessel sinks deeper in the water in the proportion destroyed, 
question demands, Though somewhat tempted to the contrary, I | and the measure of stability becomes also reduced. A vessel of 
will endeavour to avoid answering in a corresponding tone. In my | 12,000 tons buoyancy would have a surplus or reserve buoyancy at 
letter that appeared on January 11th I endeavoured to state as | the water-line of about 540 tons to the foot of immersion, and per 
distinctly as I can my belief and also my idea gathered from | foot of her length in the midship part a buoyancy of 52 tons. If 
numerous articles, replies to correspondents, and so forth, as to | the vessel becomes injured, say one-fifth the length, the surplus or 
what your belief is. I may have erred in this latter point, but can- | reserve buoyancy becomes reduced by this one-fifth, equal 140 tons, 
not at present see thatI have, In “yf case I should feel immensely 


obliged if you would state what are t 


a bridge, roof, 
say further on that I ‘‘ hold mec! 
for crowds of mistakes and blunders, although all my information 
on the subject seems to be based on the existence of a few bridges 
which I hold to be faulty in design, although it appears they have 
answered their intended purpose for years.” 


The first ryt of this statement is perfectly correct. I most | 216 tons, equals 864 tons, The measure of this volume of stability 
a 3, 2 ] 


certainly hold that the habit of trusting to a 


i 0 e precise limits of the appli- | due to this part, and the vessel sinks deeper in the water by this 

cation of mechanical instinct and scientific investigation, and what | volume ; one-fifth length equals—in a vessel of 300ft. length—60ft. ; 

a man should do who finds the result of careful calculation based | therefore, the one-fifth — lost equals 60ft. by 52 tons (per foot 
on most accurately determined data running counter to a strong | of midship section) equals 31 

instinctive ne gpa of what is the correct proportion of a part of | the water-line remaining intact will equal the depth the vessel will 

engine, or other eee of mechanical design. You | sink with the one-fifth reduction—equals 3120 tons divided by 

anical instinct to be answerable | 400 tons—equals 7-8ft., the depth the vessel will sink upon the“one- 


money. These, of course, imply no danger, but it is desirable tiat 
their errors should be pointed out, to prevent repetition elsewhere. 
Secondly, those which, while sufficiently strong for any load likely 
to be imposed, on the supposition that the material and workman- 
ship are all that can be degired, lack that margin or allowance that 
all scientific engineers consider judicious to provide for possible 
defects of materialand workmanship, Thirdly, that very numerous 
class of structures of which ordinary road bridges may be taken as 
a sample, in which the usual and probable load is comparatively 
small, while the greatest possible load is very large but very 
unlikely to occur. For example, I know a bridge where the usual 
load does not exceed ten or twelve tons, while were a dense crowd 
to assemble upon it the load would be 150 tons. Now sucha 
bridge as this might be deficient in strength to the extent of 50 per 
cent., and yet stand unharmed for many years, finally to collapse 
at the time when its fall would lead to the most awful conse- 
uences, Ordinary so-called experience altogether fails to detect 
aults of this sort—nothing but scientific investigation will do. 


these little need be said, as they are not likely to be repeated. 
They have conveyed a useful lesson, but at a very terrible cost, 
Of examples of the first, second, and third class, I can quote a large 
number, some in England, others in America, India, and Australia. 
They are usually claimed by the authors, and believed by the 
unscientific public to be all that can be desired. Anxious as to the 
public safety, I have repeatedly raised pe voice against them, and 
in some cases with success, though in others I have been crushed 
by the weight of authority based upon what is falsely called expe- 
rience. It would, I think, bea good and profitable thing were 
you to allow me to contribute to your pages a series of illustrated 
articles upon these questionable structures, so that your readers 
could judge for themselves as to the justice of my strictures. The 
system would, I can assure you, be a very extensive one before it 
had exhausted my repertoire. 

+ I will not waste space by discussing the definition of genius. I 
agree with you that it is quite unnecessary to ‘“‘drag genius into 
the controversy,” but I must remind you that it was you and not 
I that made the first reference to Kemble and Siddons, Stephenson 
and Telford. 

The history of the marine engine that was so lamentable a failure 
does not make much impression on me. It is too vague altogether. 
You give no particulars as to what were its peculiarities, or what 
the nature and extent of its failure. Tell me more about it, and I 
will consider it ; but in its present form it strongly reminds me of 
certain alarming stories that my “ practical” friends used to tell 
me in my early engineering days, but which I learned, on closer 
inquiry, to regard much in the same light as I do ghost stories. 
‘inally, while I agree with the doctrine that it is bad form fora 
man to talk much about himself and his own doings, still, as you 
so pointedly refer to me as a mere teacher or professor having no 
sympathy with the greg o constructive, and commercial side of 
engineering, I feel 1 am bound in justice to myself to inform you 
that I have spent a good many years as draughtsman in engineers’ 
offices, and have designed not a few pieces of work, both of a civil 
and mechanical engineering character, which have been constructed, 
and have for years performed their intended functions satisfactorily, 
though conceived on lines you consider so defective ; and further, 
that for some years past I have been a director of a public company 
that both employs and factures hinery of a peculiarly 
delicate and complicated kind; and that I fully appreciate the 
value of that kind of skill that is acquired in the workshop and 
the engine-room. This truly practical skill is as indispensable in its 
own sphere as sound scientific knowledge is in its; but unfortunately, 
while the necessity and value of the first is generally recognised, 
that of the second is too often entirely overlooked, with results of 
the most deplorable character. 
I shall look with interest for Mr. Hawkins’ paper, which you pro- 
mise shortly to publish. For the present I will close this already 
too lengthy letter by pointing out the singular contrast between 
Mr. Hawkins’ extraordinary idea that the cost of properly comput- 
ing the correct sizes of the parts of a machine, in view of the forces 
they have to endure, will so seriously add to the expense of producing 
it as to involve commercial failure, and your opinion that the 
strength of aniron girder having two flanges and a web can be 
worked out in five minutes. W. C. KERNOT, 
Melbourne March 3rd. 


[Perbaps Professor Kernot will favour us with one example, out 
of the numbers to which he refers, of faulty design due to want of 
book knowledge. With that before us we shall be better able to 
understand him. His present letter conveys the idea that a civil 
engineer should design all his structures in a way to make them 
safe under conditions altogether unlikely to exist. We know a road 
bridge over the Thames, the design of which is universally admired. 
It is almost certain, however, that this bridge would break down if 
an attempt were made to take four Great Northern express engines 
across it on suitable road carriages at the same time. Surely the 
engineer was justified, in preparing his designs, in reckoning on the 
chances (1) that Great Northern engines would not be taken over 
tp] (2) that if they were, they would cross one at a time.— 
D. 








THE STABILITY OF ARMOUR-CLADS (UNDER THE CONDITION 
OF THEIR HOLDS BECOMING FILLED WITH WATER). 


Sir,—A vessel when intact has a certain volume of buoyancy 
and measure of stability that buoys the vessel up and maintains 
her in an upright position on the surface of the water, but if in the 
event of the holds or any portion of the vessel becoming filled with 
water, this buoyancy becomes destroyed, and the measure of 
stability reduced by a like amount. An armour-clad of, say, 
12,000 tons, original buoyancy would have a measure of stability 


at water line, and by the one-fifth reduction loses the buoyancy 


20 tons; this divided by the volume of 


by a reduction of the one-fifth length t 
becomes reduced by the one-fifth equal 1080 tons, minus one-fifth, 





instinct, and neglecting scientific investigation, is ‘responsible foran | tons, By a reduction of parts and the vessel sinking deeper in the 
immense number of mistakes in engineering practice. The second | water this measure of volume of stability becomes reduced by the 


rt is altogether incorrect. The instances I go upon are not few 
ut very many; they are not all bridges, but include roofs, boilers 
engines, sluice gates, cranes, and other objects of engineering interest 


they have not all answered their intended purpose, but several have | moment of weight. 
failed with terrible consequences involving great loss of life and Again, by the height of the metacentre above the centre of 
property, while others, after being a menace to the public safety | gravity and centre of buoyancy of displacement, a vessel intact bas 
or years, have had their defects revealed by scientific investiga- | a certain height of metacentre above the centre of gravity of the 

d have been either strengthened or thrown out of use | vessel, and by a reduction of parts sinks deeper in the water in 


tion, an 
altogether. 


These unscientific structures may be divided into several well- 
defined classes. First, those which, while perfectly safe and | to the centre of gravity of hull and centre of buoyancy of displace- 
effective, involve either by unscientific form, undue massiveness, | ment; and as it is a necessary condition that the t t 


from the centre of gravity of the vessel would be about 23,000 foot- 


, | one-fifth, say 23,000 foot-tons intact, less 4600 foot-tons destroyed, 
, | leaving a reserve or righting moment of 18,400 foot-tons, Against 
; | this we have the upsetting power of the bottom buoyancy and 


peo to the volume destroyed. The metacentre becomes 
owered in proportion to the depth the vessel has sunk, and nearer 


Lastly, we have tne structures that have actually failed. Of | of the condition of t 





fifth reduction of parts. And likewise by a reduction of parts the 
stability becomes reduced in an equal af gers. that is to say, 
e volume of stability 


initial state, and to resist overturning by any force or power acting 
upon the vessel and tending to overturn; if this metacentre is too 
low, and too near the centre of gravity, the vessel will be liable to 
capsize or founder, 
An armour-clad when intact would have a height of metacentre 
above the centre of gravity of about 6ft., and by a reduction of 
rts and the vessel — deeper in the water, say by the one- 
fifth reduction, the draught becoming increased brings about a 
corresponding reduction in the height of the metacentre, which 
would be pon th near to and in close proximity to the centre of 
gravity, that upon any force or power acting upon the vessel would 
tend to capsize, and the vessel would not have sufficient power to 
resist any overturning force, and a state of instability or deficient 
stability would ensue, the bottom buoyancy would be acting up 
through its centre of volume, the weight would be acting down 
through its centre of gravity, there would be no power left to 
retain the vessel upright on either side, she may incline and she 


rolls over. This 7 be seen by the annexed diagrams illustrative 


e vessel intact, and the holds filled with water. 
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There seems to be also another very important point to be con- 
sidered in the elements of stability of armour-clads with the holds 
filled with water, viz., the action of the buoyancy of the double 
bottom that may remain after theinjury to the hull The buoyancy 
due to this part will be acting up and tending to the overturn or 
capsize of the vessel, and will act as an important element in the 
capsize by virtue of its volume and distance from the centre of 
gravity. The volume of buoyancy of the double-bottom for the 
60ft. length destroyed would be about 600 tons, and its centre of 
volume about 20ft. from the centre of gravity, giving an upsetting 
or overturning moment of 12,000 foot-tons ; so that altogether we 
have rather unfavourable conditions that should be taken into 
account and allowed for in the consideration of the reserve stability 
to be given to a vessel under the condition of the holds becoming 
filled with water, and every precaution and prevention should be 
placed within the vessel to prevent capsize or foundering after 
injury to the hull. The state of the sea and the vessel rolling 
should also be considered. The stability of the vessel intact is not 
sufficient, but that also under the condition of injury to the hull 
and the holds or interior of the vessel becoming filled with water. 

London, April 15th. J. A. 


RADIATION FROM STEAM CYLINDERS. 


Srr,—Referring to Mr. Northcott’s letter in your last week’s 
issue, I quite agree with him that it is not difficult to find the 
number of thermal units necessary, or the quantity of water con- 
densed per hour for the constant radiation going on from a steam 
engine cylinder. This is done when the engine is still, of course, 
and with engine-house at its normal temperature. 

With steam-jacketted cylinders it is only necessary to keep the 
pressure in the jackets and the external clothing the same as in 
the main experiment, and measure the water condensed per hour. 
With a non-steam-jacketted cylinder a little more care is necessary, 
as besides measuring the water condensed per hour, the external 
temperature of metal should be kept the same as when the engine 
is at work. It is also well to take a straight line diagram to see 
pressure in the cylinder. Such experiments carefully made, and 
after all the metal is up to its normal temperature, should be 
fairly constant every two or three hours. The radiation can thus 
be dtconinnd within a very small percentage of error. It is 
interesting to make such experiments both with and without the 
usual clothing, as I have often done. 


Bermondsey, April 22nd. Bryan DONKIN, JUN, 





JOY’S VALVE-GEAR. 


Srr,—It is satisfactory to note that Mr. Joy admits the fact that 
all sliding surfaces work at a disadvantage. 

The proprietor of Morton’s valve-gear patents has no agent in 
any part of the country, and whatever my connection with the 
Morton valve-gear may be, any statement I may make regarding 
what I know to be the truth concerning it can surely have no more 
partiality about it than Mr. Joy’s observations on his own arrange- 
ment. I shall be glad to give Mr. Joy every facility in my power, 
in order that he may complete and publish his analysis of Morton's 
system of valve motion without delay. The effort will no doubt 
tend to Mr. Joy’s edification. ROBERT BRUCE. 
157, West George-street, Glasgow, April 23rd, 





THE SEVERN TUNNEL. 


Srr,—In your notice of Mr. T. A. Walker’s ‘‘ History of the 
Severn Tunnel,” April 19th, I notice the words, ‘‘ All other divers, 
including Fleuss, were unsuccessful,” Allow me to say Iam nota 
diver, and my only experience in diving has been a few descents in 
Portsmouth Harbour and Wootton Creek, i.W., to test the 
apparatus I had invented. I had never been down in absolute 
darkness before, and I have never had on an ordinary diving dress, 
Shipbuilders are not sailors, and sailors do not build ships. 

3b, Walbrook, E.C., April 20th. Henry A. FLEUss. 





ARITHMETICAL SYSTEMS, 


S1r,—In the beginning of my letter last week there is a small 
error. What has been put is, ‘‘ What would be the value of 9 and 
other units?’ I had intended it to be, ‘‘ What would be the value 
of ‘‘g” and other units?” RaDIx, 

London, April 23rd, 








INSTITUTION OF CrvIL ENGINEERS.—A meeting of the Associa- 
tion of Birmingham Students of the above Institution was held at 
the Colonnade Hotel, Birmingham, on Wednesday evening, the 
17th inst., Mr. E. Pritchard, iM. Inst. C.E., in the chair, when a 

per was read by Mr. R. Peirce, A.M. Inst. C.E., on ‘The 

raphic Method of Calculating Strains in Arches.” The rapidity, 
ease, and accuracy of this method—the representation of forces 
by lines—was clearly shown, and by numerous diagrams the author 
pointed out how, by means of lines, the strains in any arch, with 
any form of dead load or live load, could be readily ascertained. 
At the close of the discussion the honorary secretary—Mr. Robert 
Green, Assoc, Mem. Inst. C.E.—was presented with an illuminated 
address and timepiece on behalf of the members and friends, in 
recognition of his services to the Association as its originator and 
honorary secretary since its commencement. The President made 
the presentation, and Mr. Green expressed great regret at being 
lled to give up the position of honorary secretary, owing to 








or unnecessary complication of construction, more or less waste of ' should be above the centre of gravity to insure stability in the 





his election as an associate member of the Institution, 
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THE ITALIAN CRUISER PIEMONTE? 
By Mr. P. Warts, N.A., Member of Council. 


By the kind permission of the Italian Admiralty I am enabled 
to place before you some particulars of the Italian cruiser 
Piemonte, which bas been constructed by the firm of Sir W. G. 
Armstrong, Mitchell,and Co. This vessel is the latest of some 
dozen vessels of the protected cruiser class built by the same firm, 
including the Esmera!da, built in 1882-83, from the designs of Mr. 
George Rendel, and the Dogali, built in 1886, from the designs of 
Mr. White. Lord Armstrong, who has for several years past 
strongly advocated the construction of this class of war vessel, has 
enumerated as their chief features:—‘‘ Great speed and nimble- 
ness of movement combined with great offensive power,” and 
‘* little or no side armour, but otherwise constructed to minimise 


| She is 300ft. long, 38ft. broad, and 15ft, mean draught, and her 
| displacement is 2500 tons. She has a protective deck with ome 
| sides from stem to stern, which is lin. thick along the middle, 
and 3in. thick on the slopes. Her armament consists of six 
6in. quick-firing guns, six 4jin. ditto, .ten 6-pounder Hotchkiss 
guns, six 1-pounder ditto, four 10-mm. Maxim guns, and three 
torpedo tubes; and her speed is upwards of 21 knots. Four of the 
6in. guns, and the six 4fin. guns are carried upon the upper deck, 
the 6in. guns being sponsoned out so as to enable the two foremost 
to fire right ahead and the two aftermost to fire right astern; one 


| of the remaining 6in. guns is placed on the forecastle, and the | 


| other on the poop, All of these guns have considerable ares of 
| training, as indicated upon the — of weather deck, Fig. 
3. Four of the 6-pounder quick-firing guns have right ahead 
fire; two of these are placed under the forecastle, and two upon 


the after end of the forecastle; and four of these guns have right 





———————— 


| fired by the largest war vessel now afloat, not excluding the 
leviathan battleships of five or six times her size, which could jj] 
withstand the torrent of shell which the Piemonte could pour into 
the large unarmoured portions of their structure.” 
| The engines and boilers are wholly below the water-line, and 
protected by the armour deck; so also, of course, are the 
magazines, steering gear, Ac. The level of the armour deck 
| throughout the length of the ship is shown on the profile, Fig, 2 
the dotted line indicating the deck at middle, ek the through 
line the deck at side. All apertures through the armour deck 
which would require to be opened in action are provided with 
| cofferdams rising 4ft. above water, and all openings ure fitted with 
armour covers or armour bars. Both below and above the armour 
deck the ship is sub-divided into a large number of water-tight 
compartments. Each set of engines is in a separate compartment, 
and each pair of boilers is in a separate compartment. There is 


















































Fig. 3—PLAN OF WEATHER DECK, 
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Fig. 4—PROFILES OF WAVES 


the effect of projectiles;’ and in designing the Piemonte I have 
sought to develope these features as much as possible, observ- 
ing that the displacement was not to exceed 2500 tons and the 
speed was not to fall short of 21 knots, 


! 
| 
| 





Fig. I—-MIDSHIP SECTION. 


The principal dimensions, weights, &c., of the Piemonte are 
given in the following table, and in Figs, 1, 2, and 3, the midship 
section, profile, and plans are shown :— 


Particulars of the Italian Cruiser Piemonte. 





ft. in. | Weights— Tons. 
Length .. 300 0 Hull and fittings 970 
Breadth . 38 0 a ve material .. 280 
\ fore 14 0 uipment .. .. .. .. 130 
Draught) aft.. 16 0 or andspare .. 7 
Displacement 2500 toms *Coals(normal).. .. 200 
[is w. -- 11,600 Armament .. .. 200 
Bpeed - 21} knots 
Total 2500 
Armament— 
Six 6in. rapid-firing guns. 
Sixi2cm. ,, a. Protective deck— in. 
Ten 6-pr. = a Thickness on slopes .. .. 3 
Six 1-pr. ” ” | ” ” horizon- 1 
Four Maxims (10 mm.) | tal parts 
T torpedo guns. Conningtower .. .. 


* Bunker space is provided in the ship for 600 tons of coal. 
2 Read at the Thirtieth Session of the Institution of Naval Architects, 
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AGAINST SIDE OF SHIP AT 20 


aft fire, two being placed under the poop and two upon the fore end 
of the poop. The other two 6-pounders and two of the 1-pounders 
| are placed on the topsides. Each of the two lower tops carries 
two 1-pounder Hotchiiss guns, and each of the two upper 


KNOTS +——— 


tops two 10-mm. Maxim guns, One of the torpedo tubes fires | 


| directly ahead, and one on each broadside from a torpedo chamber 
| immediately before the machinery spaces. I may remark that 
| provision was also made in the design for a torpedo chamber 
immediately abaft the machinery space provided with a torpedo 
tube on each broadside, and also for a torpedo tube at the stern 
firing right aft, but the Italian Admiralty have recently dispensed 
with these, accepting other armament weights in exchange for them. 
This distribution of the gun armament has great advantages; it 
has been followed in most of the cruisers built by Sir W. G. 
Armstrong, Mitchell, and Co., including those built before the 
Esmeralda. The guns upon the poop and forecastle have consider- 
| able ares of training on each broadside without interfering with 
| the fire of any of the other guns, Four 6in. guns, three 4#in. 
| guns, five 6-pounder Hotchkiss guns, five 1-pounder Hotchkiss 
| guns, and four 10-mm. guns can be brought to bear upon an 
enemy on either broadside; and three 6in. guns, four 6-pounder 
| Hotchkiss guns, two 1-pounder Hotchkiss guns and two 10-mm. 
| Maxim guns can be brought to bear upon an enemy either right 
| ahead or right astern. The 6in. and the 4fin. guns are avila’ 
| with 4in. steel shields for protecting the gunners; and all of the 
| other guns carry light shields for the same purpose. 

The Piemonte is the first vessel armed with the new Elswick 
quick-firing gun, all of the 6in. and 4#in. guns being of this 
pattern. Lord Armstrong, in speaking of this gun recently, said: 
—‘* The advantage of being able to fire rapidly at critical moments 
must be obvious to all. In the first place, the increased rapidity 
of the fire of each gun is tantamount to increasing the number of 
guns, without necessitating a corresponding increase in the number 
of gunners, or in the collective weight of the shields required to 
protect them. In the second place we obtain the great advantage 
of being able to repeat a successful shot before the enemy can 
materially change his position, which would render necessary a 
fresh adjustment of the gun. These salient advantages have been 
fully realised in our new guns of 43in, and 6in. calibre, with both 


impossible with guns of so heavy a nature. Great simplicity of 
design and strength of mechanism have been combined in the 
construction of these guns and their carriages; and with the 
improved descriptions of powder now coming into use, velocities 
have been obtained so great that the 4#in. gun, weighing only 
2 tons 1 cwt., is capable of piercing 10}in. of wrought iron, while 
the 6in. gun, weighing 5 tons 15 cewt., can pierce ldin. of the same 
material, muzzle velocities being taken in each instance. These 
guns are mounted on specially designed shielded carriages, in 
which exceptional facilities in handling and aiming have been 
combined with great protection to the gunners, and in the numer- 
ous trials carried out the shooting has been characterised not only 
by rapidity, but by unusual accuracy. The comparative rates of 
fire of the present breech-loading service 
improved guns, may be judged by the following instances:—In 
| some trials carried out last year with cur 4fin. gun by the 
| Admiralty, ten rounds were actually fired in 474 seconds, whereas 
an ordinary breech-loading gun of the same calibre, firing in com- 
petition, took 5 minutes and 7 seconds to fire the same number of 
rounds, Again, the great accuracy of the guns, combined with 
rapidity of fire, 





1300 yards a target of 6ft. square was hit five times running in 
81 seconds.” 

Speaking of the Piemonte on the same occasion Lord Armstrong 
said :—‘‘ She will be capable of discharging against an adversary 
in a given time twice the weight of shot and shell that could be 
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of which a rapidity of fire has been attained hitherto considered | 


ns, and of our new | 


supply 
is illustrated by the fact that five rounds were | 
fired a few weeks ago at Shoeburyness, in which at a distance of | 


‘ance of the cofferdams, large yolumes 





AT 21 


KNOTS 


a series of water-tight flats forming an inner bottom through- 
out the ship, except in wake of the boiler compartments and 
the crank-pits in the engine rooms. There are coal bunkers 
along the side throughout the machinery compartment, and the 
inner skin is continued on forward and aft as sides of the maga- 
zines, &c. Above the armour deck the side bunkers extend to the 
upper deck; and dwarf bulkheads are introduced between the 
main transverse bulkheads so as to divide the bunkers into spaces 
varying from 10ft. to 12ft. long. Before and abaft the machinery 
spaces there are deck flats from 2ft. to 3ft. above the water line, 
the spaces between these and the armour deck forming a raft body, 
which can be packed with patent fuel, coal and stores as desired. 
On the midship section, Fig. 1, is indicated the level of the coal 
above the armour deck when the normal supply of 200 tons is carried. 
Besides the coal on the armour deck, a quantity is stowed in the 
cross bunkers, so that the ship may be in readiness for steaming at 
speed. Patent fuel is shown on the slopes of the deck up to the 
| level of the top of the armourdeck, Ordinary coal may be carried 


Fig. & Fig. 6 























here, but patent fuel has advantages which are, I think, worth 
securing, at least to this limited extent, when it is possible to do 
so. The advantages are these: patent fuel may be stowed so as 
practically to exclude all water, however much the side may be 
riddled in action, except in so far as it is blown out or otherwise 
removed ; it is less liable to be blown out than coal by shell fire 
and is much less liable to be washed out by the action of the sea 
through large openings made in the side; and it forms an excellent 
aodiie flat down to which coal may be removed without risking 
materially loss of buoyancy and stability in action. With the full 
m coal, the top of the armour deck is 6in. below the water- 
line; but part of this full supply may consist of patent fuel or coal] 
in sacks stowed upon the armour deck to a depth of say 2ft., thus 
forming a continuation of the raft body forward and aft; and this 
fuel need not be disturbed until, by the consumption of the coal 
from elsewhere, the ship is lightened, and the deck armour is 
raised above the water. If at the deep draught, with the assist- 
of water can be prevented 
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from getting below—which is not likely to be difficult, seeing that 
any water finding its way to holes in the cofferdams will have but 
little head—and supposing the armour deck to remain intact, the 
buoyancy and stability of the ship may be regarded as to a very 
considerable extent assured even against modern shell fire, 

The two sections, Figs. 5 and 6, show the belt protection which 
might have been given to the Piemonte without increasing the 
displacement; Fig. 5 on the supposition that the weight of the 
patent fuel is put into armour, and consequently the normal supply 
of fuel reduced by 100 tons; and Fig. 6 on the supposition that 
200 tons of coal are carried as at present. The protection afforded 
in the case of Fig. 6 arrangement is much less than that afforded in 
the case of Fig. 5, but the ship provided with Fig. 6 arrangement 
would always have as her normal supply of coal the same quantity 
as the Piemonte has for ordinary sea-going purposes in t pa time; 
while the ship provided with Fig. 5 arrangement would only have 
as her normal supply the quantity of coal which the Piemonte 
would be free to cal without touching the fuel which might aid 
her materially in action. 

We will compare the protection afforded by the Fig. 5 belt 
arrangement with that afforded by the arrangement adopted in 
the Piemonte, shown in section on the midship section, Fig. 1. 
In each of these cases the horizonal deck is of the same thickness, and 
the width of the belt is the same as the width measured vertically 
of the sloping side of the Piemonte’s protective deck. The total 
thickness of the vertical armour attainable, supposing the plating 
behind the armour and an equivalent to the wood backing to be 
added as armour, is 104in. “Giving the patent fuel a similar value 
in the case of the sloping armour arrangement of the Piemonte, 
t.¢., supposing its weight to be put into armour, the corresponding 
thickness of the sloping armour arrived at is 6in.; this divided by 
the sine of the slope gives l4in. as the thickness of the sloping 
armour, measured horizontally. Thus the advantage is with the 
sloping armour to the extent of 3}in. But, besides this advantage 
in absolute thickness, vertical armour is much less effective in 
resisting projectiles than sloping armour of the same horizontal 
thickness, The patent fuel also has great advantages over an 
equivalent thickness of armour in resisting shell fire, and especially 
shell charged with high explosives, as the resistance takes place 
over a greater distance, giving the shell time to explode, and the 
armour has only therefore to resist the broken pieces of the shell. 

_ The arrangement with sloping armour has the disadvantage that 
light shell, which would be kept out by the vertical armour, will 
probably blow out some of the patent fuel, and do other damage to 
the ship’s structure; but as the 6in. quick-firing gun can now pene- 
trate 15in. of wrought iron, this risk should, I think, be run for 
the sake of securing the additional protection afforded by the 
sloping armour. A shell from a 6in. gun could be fired through 
the side with vertical armour, section Fig. 5, but the chances 
are very remote that it could be fired through the side of 
the Piemonte so as to penetrate the sloping armour, and ially 
if charged with high explosives. Moreover, against the dis- 
advantage above referred to must be set the fact that the target 
 coag gd by the comparatively thin horizontal deck, when the ship 
eels, is very much larger in the case of the ship with vertical 
armour than in the case of the — with the sloping armour, The 
question of cost also is very much in favour of the sloping deck 
armour. Apart, therefore, from the advantage of being able to 
carry some 100 tons more coal in peace time, and of having this 
quantity in reserve to be used in an emergency in war time, the 


| advantage appears clearly on the side of the sloping deck arrange- 
ment adopted in the Piemonte. 

The naeiien advantages of vertical and sloping armour have 
been on more than one occasion lengthily discussed by this Institu- 
tion, but the importance of the question must be my excuse for 
making the above comparison. 

The machinery of the Piemonte has been constructed by Messrs. 
Humphrys, Tennant and Co., Deptford, and consists of two sets of 
vertical triple expansion engines. Each set has two low-pressure 
cylinders, and therefore acts on four cranks. The cylinders are of 
the following dimensions: high-pressure, 36in.; intermediate, 55in. ; 
low-pressure, each 60in., and the stroke is 27in. Steam is generated 
in four double-ended boilers, adapted for a working pressure of 
155lb. Forced draught can be supplied by eight fans, but the 
stokeholds are arranged so that they can be worked with or with- 
out forced draught. Distilling apparatus of ample power has been 

rovided for making fresh water for the boilers; and auxiliary con- 

ensers are also fitted in each engine-room. An auxiliary boiler 
stands on the protective deck amidships, capable of supplying 
steam to any of the auxiliary engines throughout the ship. 

The steam trials of the ship sre only in course of being made. 
I had hoped that these would have been completed in time for me 
to have given curves of performance, but the continuous bad 
weatber on the north-east coast during the last few weeks has 
prevented this, Ata preliminary trial made on the 28th ultimo 
some slight defects occurred in connection with the lubrication 
which necessitated some adjustments. When these defects were 
overcome towards the close of the day a series of runs were made 
on the measured mile, without the use of the fans, with open stoke- 
holds, and with forced draught. There was very little wind on the 
occasion, so that much interest does not attach to the steaming 
without the use of the fans. Two runs, however, without the use 
of the fans showed that the ship could steam about 194 knots under 
these circumstances. Four runs made with a moderate pressure 
of airin the stokeholds, never exceeding jin. of water, gave a 
mean = of 20°168 knots, with an indicated horse-power of 
7760. ith an air pressure of }in. of water, the limit fixed by 
the Admiralty for continuous steaming at sea, a s of 20°3 
knots could with ease be obtained with about 8000 indicated horse- 

wer, With closed stokeholds and forced draught a power of 

1,600 horses was realised, but the trials under these conditions 
were not completed. The mean of two runs, however, when 
—— of 11,000 indicated horse-power were realised, gave a speed 
of over 21 knots, 

As I have stated, 21 knots was the speed aimed at in the design, 
and is also the speed which is guaranteed by my firm to the 
Italian Government, 

Whatever speed may ultimately be obtained in this vessel with 
forced draught, the fact that with natural draught, when the wind 
is favourable, or with a moderate pressure in the stokeholds, she 
can steam continuously in fair weather at from 20} to 204 knots, 
has been fully established. This I as of very much greater 
importance than the high performance which will probably be 
attained with forced draught. Forced draught with high pressure 
in the stokeholds—and anything above 2in. should, I think, be 
reyarded as high—can only be reckoned upon for a spurt of three 
or four hours, and after such a spurt you will usually find that 
your boilers require some overhauling. At knots the Admiralty 
displacement constant of the Piemonte is 190, which shows that 








very little work is uselessly wasted in the formation of waves. On 


Fig. 4 is shown the profiles of waves along the side of the 
vessel, at 20 and 21 knots speed ; the full line indicating at 
20 knots, and the dotted line at 21 knots; and I have here some 
photographs, some of them taken from the foremost upper top, 
which show that the wave disturbance was remarkably small. So 
small was it when the ship was going upwards of 21 knots, that her 
high speed could scarcely be realised. This was due partially to 
the entire absence of anything like excessive vibration. e 
vibration was measured by means of a seismometer, very 
ingeniously contrived by Mr. A. Mallock, and was shown 
never to have exceeded ‘12 of an inch, horizontally or vertically, 
at the extreme after end of the vessel, while the amplitude of the 
mean of the vibrations was less than half of this. ith her full 
coal supply of 600 tons, the vessel will be enabled to steam the con- 
siderable distance of 1950 knots at full speed with natural draught, 
and she will be able to maintain a cruising speed of 10 to 12 knots 
for 55 days, during which time she could cover a distance of about 
13,500 knots. As will be seen from the — the after dead- 
wood is cut away and a large balance rudder is provided, imme- 
diately in front of which also the deadwood is removed. These 
features will, I anticipate, give the vessel good manceuvring power, 
and from the trial already made there is no doubt that this has 
been secured. 

On page 350 we give anillustration of the Piemonte steaming at 
aboot 9 basha taken from an instantaneous photograph courteously 
supplied to us by Mr. Watts. 








THE ENGINES OF THE SINGAPORE. 


IN our last impression we gave two elevations of the engines of 
the Singapore. We now give above a plan at the level of the 
cylinder covers, which shows very clearly the extreme compactness 
of the design. We have already described the engines so fully 
that nothing more remains to be added now. 











Scrap Metat.—The Scrap Metal Company’s present selling 
rices are as follows :—Old brass, £35 ; old gun-metal, £45 per ton. 
e transactions have been limited in scrap metal in consequence 
of the Easter holidays. Copper having now steadied, there will 
doubtless be a good demand for all descriptions of brass, &c. 


THE CIVIL AND MECHANICAL ENGINEERS’ SociETy.—A meeting 
of this Society was held on the 17th inst. at the Westminster Palace 
Hotel, when Mr. R. E. Middleton, president, read a paper on 
‘“*The Water Supply of Small Towns and Villages.” The author 
instanced five schemes, three of which were gravitation, and two 
pumping schemes, After describing the way in which the water 
was obtained in each case, he gave a summary showing that gravi- 
tation supplies cost at the rate of £1 6s. 11h. per head of popu- 
lation, that the annual charge per head for thirty years is 2s. 1d., 
and after that period has elapsed 1s, 1d. The average cost of the 

umping system is, per head, £1 16s, 43d., the yearly charge being 

‘or thirty years 3s. 34d., and after that time 1s, 7d. The gravi- 
tation schemes thus compare favourably with those where pumping 
is employed, the annual charge being less by about 38 per cent. in 
the former case than in the latter for the first thirty years, and by 
about 30 per cent, for the remaining period. 
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AMERICAN ENGINEERING NEWS. 


(From our Correspondent.) 

Heavy rail sections.—The New York Central and Hudson River 
Railroad adopted an 80l1b. rail some time ago, the Pennsylvania 
Railroad has an 85 lb. rail, and the Philadelphia and Reading Rail- 
road a 901b. rail. The Michigan Central Railroad recently decided 
to use a rail weighing 80lb. per yard, and various designs were 
received in response to an invitation by Mr. Hawks, the chief engi- 
neer. The standard adopted is 5in. high, Sin. wide at flange; 
web, ,4in. thick at the middle, with a radius of 12in. The head is 
ljin. deep to where it joins into the web, and the flange is gin. 
thick where it runs into the web. The head is shallow, 24in. wide, 
with top corners of jin. radius, vertical sides, and bottom corners 
of jin. radius. The splice bars for the joints of these rails are 
angle bars, jin. thick in the web and jin. thick in the flange. 
The fishing angles are 13deg. The splice bolts are jin. diameter. 
It is probable that this section, or one very similar to it, will be 
recommended by the Committee of the American Society of Civil 
Engineers on the “‘ Relation of Railway Wheels and Rails,” The 
New York Central rail is of the same ty that is, with a broad 
shallow head, the metal being distributes to, give such proportions 
that a uniform heat may be maintained throughout the section 
during rolling. Mr. Sayre, the designer of the Sayre rail, which 
has a large head much wider at the base than the top, the sides 
flaring outward and downward, has aoe designs for rails of 
this pattern to weigh 841b., 921b., Tor -, and 1101b. per yard, 
but none of these have yet been rolled. A Sayre pattern rail, 
weighing 76 1b. per yard, is in use on the Lehigh Valley Railroad. 
The radius of the top table of the new Michigan Central rail is 12in. 

A new car coupler.—The Fox platform and coupler has been 
adopted for the cars of the Nevada County Narrow Gauge Rail- 
road, after an extended trial. It is a combined central coupling 
and buffer, the invariable form of coupling used on American 
railroads, and the patents cover the arrangement of the end 

latforms of the cars. It is claimed to be an improvement on the 

iller platform and coupler now extensively used. The cars can 
be only uncoupled, even when there is a strain on the draw-bars, 
and this can be done when the cars are on a curve as easily as on a 
straight track. The ‘‘bumper” is flush with the platform, and 
has an automatic lateral motion, by which it adjusts itself to any 
curve. Close parallel connection is made between the platforms 
on a curve the same as on a straight track, and a spring is placed 
at the back so that the edges are kept together. In connecting or 
disconnecting by means of the be ven. lever on the platform a 
bolt is pulled back, and the coupler-head then turns itself so as to 
catch or release automatically, this swinging action of the head on 
the draw-bar simplifying the process of coupling or uncoupling. 
A very slight pressure of the lever uncouples the cars, even on 
sharp curves. is coupler will couple with the Miller coupling, 
and it is so constructed that by taking out a bolt another head 
may be fitted, which will couple with the standard Janney 
coupling. A central coupler, with spring buffer, is the standard 
system adopted in this country, and automatic couplers are very 
extensively used for passenger cars, On freight cars the old link- 
and-pin coupling still holds its own. With the automatic coupli 
the cars are coupled by running them together, and are ato te | 
by means of a lever on the car platform, thus avoiding all necessity 
of the brakemen going between the cars. 

Mogul locomotives.—The Illinois Central Railroad has been testing 
the power of its Mogul freight engines on the division between 
Duquorn and Cairo. There are several heavy grades which have 
formed a serious obstacle for hauling heavy trains, and as the traffic 
is expected to be very heavy when the new Ohio River Bridge at 
Cairo is completed, it is intended to reduce the grades. The tests 
were made to ascertain just what hindrance these grades present. 
The Mogul type of engine has six coupled driving wheels, with a 
leading two-wheeled or “‘ pony” truck. Engine No. 216, of the 
ordinary eight-wheel type, with four coupled driving wheels and a 
four-wheeled leading truck, took 952 tons gross as far as a grade of 
42ft. to 46ft. per mile, and hauled 624 tons up the grade. On the 
return trip engine No. 235, of the same type, hauled 766 tons right 
through, without assistance at any of the des. Mogul engine 
No. 172 took 1072 tons as far as the pe se 730 and 784 tons 
over the grades, and finished the run with 1126 tons of dead- 
weight behind her. On the return trip the M No. 405 took 
1450 tons from Duquorn and got it over the grades with a little 
assistance from a pusher engine, and ran from Carbondale to Cairo 
with 1061 tons. 

The Edison ore separator.—Experiments are soon to be made in 
Pennsylvania with Edison’s electric concentrater, the object of 
which is to concentrate the ore brought out of the mine and to get 
rid of all dirt and earthy matter which interferes with smelting. A 
plant has been erected at a cost of 35,000 dols. The ore rock, 
after passing through a crusher and broken to the size of an egg, is 
dumped into a hopper, from whence it passes down an incline near 
a powerful magnet, which is so heavily charged with electricity as 
to draw the ore into one channel while the earth, rock, &c., pass 
through another channel to the refuse pile. The apparatus has 
already been tested, and it is claimed that it will greatly reduce the 
cost of smelting, and bring into use ores which cannot now be 
worked profitably. 

Practwal essays on track work.—At a meeting of the Association 
of North American Railroad Superintendents last September, the 
committee on roadway was authorised to offer a prize of 50 dols., 
open to any practical railroad man, for the best essay or short 
treatise on track work, the proper care of roadway, and the most 
approved method of building the superstructure of a railroad—not 
including grading or bridge work—accompanied by such reliable 
estimates of cost as can be drawn from actual experience. The 
papers were also to discuss the subject of systematic track inspec- 
tion and the plan of giving premiums for good work. The idea 
was a good one, tending to stir the practical man to thinking of the 
matter, and giving others the benefits of his experience. The prize 
has not yet been awarded. 

Underground wires.—It is some years since the construction of 
underground conduits for electric wires was commenced, but very 
few of them are in practical use. The conduits were built on vari- 
ous systems and patents, but the electric light and telegraph and 
telephone companies fought vigorously against all efforts to compel 
them to go to the expense of removing their network of wires from 
the unsightly tall poles, and laying new cables in the conduits. 
Various pretexts were employed to defer action. Some of the com- 
panies, however, which laid their cables a long while ago, have 
found the system practicable, and the others were compelled by 
the mayor to make a trial of the efficiency of underground wires. 
The report of the expert of the Board of Electrical Control shows 
that they are quite efficient, and the Board, which is a icipal 


Departments, are shown by different coloured twines, with tacks 
correspondingly coloured to indicate the poles and lights. The 
different subways are also indicated. One of the principal objects 
aimed at in the preparation of this map is the better regulation of 
the live overhead wires, the removal of dead and superfluous wires, 
and the facilitating of the Board's work in getting the wires buried 
in the subways. 








INSTALLATION OF THE ELECTRIC LIGHT IN 
THE HIGHLANDS. 


THE incandescent electric light has been installed in the 
Benedictine Abbey and school at Fort Augustus, on the Caledonian 
Canal, and will doubtless prove a source of curiosity and attrac- 
tion to the many tourists who pass along this favourite route. 
A short preliminary run was made on Thursday, April 11th, 
the feast of the Lord Abbot, when a number of distinguished 
guests, including Sir Henry MacAndrew, Provost of Inverness, 
and other leading men from the northern capital were present. 
The visitors expressed themselves highly pleased with the steadi- 
ness and brilliancy of the new illuminant. To those who have made 
the trip down Loch Ness to Fort Augustus, and are familiar with 
the situation of the Abbey, the following details about the system 
will prove interesting. 

The engine-house lies between the site now pro for the new 
church and the river Tarff. The engine is a 10-horse—nominal— 
long-stroke horizontal, made by Messrs. Robey and Co., Lincoln, 
and fitted with Richardson and Rowland’s patent trip-expansion 
gear, controlled bya Richardson-Nevile electrical governor. There 
is also an ordinary centrifugal governor, in case of any accident to 
the electrical apparatus. The boiler is a 10-horse Cornish one, 
fitted with Perret’s patent furnace for burning dust fuel, which, in 
a place like Fort Augustus, necessarily supplied with fuel by 
boat, is found to accumulate in great quantities, and has hitherto 
been almost valueless. This is provided with air by a fan, 
worked by a small electric motor, so that it can be used for 
getting up steam when the engine is not running, obtaining its 
electrical energy in this case from the accumulators. There are 
seventy-six of these, capable of supplying 100 lights for a period of 
ten hours, and they are of the usual type, made by Messrs. 
Elwell-Parker, of Wolverhampton, and comprising their and 
Messrs. Drake and Gorham’s latest improvements. The dynamo is 
an 18-unit plain shunt wound Elwell-Parker machine, and by itself 
is capable of supplying from 250 to 300 lights, so that, with the 
aid of the accumulators, provision is made for from 350 to 
400 lights. The accumulators, when feeding the lamps by 
themselves, are controlled by the Nevile patent regulator, 
which automatically keeps the electro- motive force in the 
buildings constant, whatever may be the number of lights 
burning within the limit that the accumulators are intended 
to supply. An automatic switch is also titted, which con- 
nects the dynamo with the battery circuit as soon as the electro- 
motive force of the former arises above that of the latter, and, 
in the event of the electro-motive force of the former dropping 
below the required amount, immediately disconnects it from the 
battery circuit. The principal switches in the engine-room are 
Messrs. Drake and Gorham’s ring contact switches. The mains 
are led from the engine-room to a central point in the building, 
where they are divided into three independent circuits, supplying 
respectively the monastery, the school, and the hospice with the 
temporary church. Pilot wires are led from this point to the 
engine-ruom, and the electro-motive force is thereby maintained 
constant at this point instead of at the dynamo room. There 
are about 400 lights distributed over the various rooms and offices 
of the buildings, and, as an instance of the completeness with 
which the system has been carried out, we may mention that 
twenty-four of these ligkts, representing a power of 400 candles, 
are in the study hall of the school. The majority of the lights are 
pendants, but in the monastic library and other kindred rooms, 
portable reading lamps are fitted with wall attachments, and in 
most of the monks’ cells and senior students’ rooms a pulley 
arrangement admits of the light being carried to any part of the 
room. ‘The installation has been carried out by Mr. Nevile, of 
Wellingore, near Grantham. 








TENDERS. 


WEST KIRBY, CHESHIRE. 
List of tenders for the extension of outfall sewer, West Kirby, 
Cheshire. Mr. Charles H. Beloe, M. Inst. C.E., Liverpool, engi- 


neer. Quantities by Mr. Frank E. Priest, A.M.I.C.E., Liver- 
pool :— 
£s. d 
John Taylor, Garston —— ged - 450 0 0 
Holme and King, Liverpool.. .. .. 500 18 6 
A. W. Peen, Seacombe .. .. .. .. « 502 3 2 
Thos. Catterall and Company, Liverpool.. 528 0 0 
Henry Fuwkes, Birkdale .. .. .. .. 557 4 4 
John McCabe and Sons, Liverpool .. 765 11 6 





List of tenders for the construction of Tynwald-road, West 
Kirby, Cheshire. Mr. Charles H. Beloe, M. Inst. C.E., Liverpool, 


engineer, Quantities by Mr. Frank E. Priest, A.M.I.C.E., Liver- 
pool :— 
£0 4 
Joseph Price, Great Meo!se (accepted) oo os « TE 
John McCabe and Sons, Liverpool .. .. .. .. -- 14510 6 
A. W. Poon, Seacombe .. .. 2. 22 oo oo op -- BBL STI 
Henry Fawkes, Birkdale .. .. .. 181 2 3 
Thos, Catterall and Co., Liverpool .. 1s9 0 0 
John Taylor, Garston .. .. .. 200 0 0 
Holme and King, Liverpool 228 14 5 








LAUNCHES AND TRIAL TRIPS. 


On the 22nd inst. Mr. Edwin Clark and Co., of Stroud, launched 
a shallow-draught twin screw passenger launch built for Mr. J. 
Salter, of Oxford, to run on the upper Thames between Oxford and 
Kingston. Her length is 72ft., m 12ft. 3in., depth 4ft. 6in., 
mean draught 2ft. 3in. She is decked forward, and has a raised 
saloon aft, and will carry 120 ngers, She will be the est 
launch navigating the upper es, and is specially designed to 
make the least possible wash in narrow channels when steaming at 
ten miles an hour, 


On Saturday last Messrs. Raylton, Dixon and Co., Middlesbrough, 








body, will now probably take decisive steps to compel the use of 
the conduits, and the abandonment of the unsightly and dangerous 
overhead wires. 

International bridge.—The bridge across the Rio Grande between 
Laredo, Texas, and Laredo, Mexico, was formally opened with 
great ceremony on April 6th. It is a highway bridge, and a street 
railway track is laid over it. 

A sleigh locomotive.—A steam sleigh has been in use in the forests 
of the northern part of New York State for logging purposes. The 
sleigh resembles a box car in appearance, but is carried on ‘‘ bobs” 
or runners at one end, and large, wide driving wheels at the other. 
The tires have projecting spurs to prevent slipping, and the steam 
exhausts into a box open at the bottom, so that the condensed 
water falls on the track and freezes, forming a smooth track. The 
sleigh will carry 15,000ft. of logs at one time, which amount would 
require fifteen teams of horses. The wheels are driven by chain 
gearing from the engine. 

Mapping electric light systems.—The Board of Electrical Control 
of New York City has had a relief map of the city prepared show- 
ing the electric system. The map is lft. by 7ft., on a scale of 
200ft. to the inch. The streets are white and the blocks black. 
The wires of the different companies, and of the Police and Fire 





1 hed the steel screw steamer Elba, which has been built for 
the English and American Steamship Company, London. The 
vessel is of the. following dimensions : Peer 305ft. 3in.; breadth, 
38ft.; depth moulded, 22ft. 10in., with a deadweight capacity of 
3600 tons. She is built with raised uamceds long bridge, 
T.G. forecastle, and water ballast throughout, and generally fitted 
as a first-class cargo boat. Her engines, which will be by Messrs. 
Richardson, of Hartlepool, are to have cylinders 23in., 37in., and 
6lin. by 42in, stroke. 

On the 17th inst. a steel screw steamer, the Embiricos, 275ft. 
between perpendiculars, by 38ft. moulded breadth, and 20ft. 4in. 
moulded depth, was launched from the shipbuilding yard of Messrs. 
Macllwaine and MacColl, Belfast. She is classed 100 A 1 at 
Lloyd’s, and will be supplied by the builders with triple compound 
engines, having cylinders 2l}in., 36in., 59in. diameter, by 42in. 
stroke, and three steel boilers 12ft. diameter by 10ft. 6in. long, 
constructed under Board of Trade and Lloyd’s survey for 1601b. 
working pressure. The vessel is built for Mr. A. Embiricos, of 
Braila, from the specifications of Messrs. William Esplen and Son, 
Liverpool. 

On Wednesday last the new steel steamer Maltby, just completed 
by Messrs. Ropner and Son, Stockton-on-Tees, made her trial trip 








from the Tees, After taking in bunker coal at Connal’s Wharf 
she steamed down the river into the bay, where her compasses 
were adjusted, after which a long run was made, when everything 
was found to work satisfactorily, a speed of over 10 knots being, 
we are informed, attained. This steamer forms one of Messrs, 
R. Ropner and Co.'s fleet, and has been built under the supervision 
of Captain Rooke, their marine superintendent, and will carry 
over 4350 tons deadweight; her engines and boilers are by Messrs, 
Blairand Co. The steamer proceeded on her voyage to Cardiff, 


Y 


where she will load for Genoa. 

Thes.s, Pocahontas, built and engined by Messrs. Robert Stephen- 
son and Co., of Newcastle, was taken on her trial trip on the 
18th inst. Her principal dimensions are 300ft. between perpen- 
diculars, 39ft. breadth, and 27ft. 6in. ip 0 moulded, with a 
carrying capacity of 3750 tons. She has been built under the 
superintendence of Mr. George Hepburn, of Liverpool, for the 
Mediterranean and New York Steamship Company, and is intended 
for the Mediterranean and New York trade. She is fitted with 
triple-expansion engines of the latest type, having cylinders 25in., 
39in., and 62in. diameter, with a stroke of 42in., and supplied with 
steam from two extra large steel boilers working at a pressure of 
155 lb. per square inch. Four runs were made on the measured 
mile, when a mean speed of 12} knots was, we are informed, 
attained, and the engines worked without a hitch. 

On the 7th inst. Messrs. Ropner and Son, Stockton, launched 
the Thornaby, a steel screw steamer of the following dimensions :— 
Length, 269ft.; breadth, 36ft.; depth moulded, 20ft. lin. This 
steamer has been built under special survey to class 100 Al at 
Lloyd’s, and will carry 2600 tons cargo and fuel on Lloyd’s summer 
freeboard. She has a short full poop in which is fitted accommo- 
dation for captain and officers, raised quarter-deck, long bridge 
extending to foremast, short well, and T.G.F.; cellular bottom for 
W.B. She is built on the web frame a, and having very 
a hatches, is well adapted for carrying heavy cargoes. She 
will have four steam winches, Mereditl:’s patent multitubular boiler, 
and steam steering gear, screw gear aft. Her engines are by 
Messrs, Blair and Co., on their improved triple-expansion re, 
of 800-horse power, with two steel boilers working at 160 1b, 

The s.s. Lyonnesse, a steel screw steamer, built and engined to 
Lloyd’s and Board of Trade’s highest class by Messrs. Harvey and 
Co., of Hayle, Cornwall, for the West Cornwall Steamship Com- 

ny, was taken on her official trial on Tuesday, the 16th inst, 

‘he ship is 170ft. B.P. long; breadth, 25ft. 3in.; depth, 10ft. 4in. 
Her engines are of the triple-expansion type, with cylinders 22in., 
32in., and 52in. diameter by 30in. stroke; supplied with steam 
from two boiiers, each 13ft. Gin. diameter by 10ft. long, having 
three furnaces—Purvis's—in each, and a working = of 150 Ib, 
per square inch. The ship is intended for traffic between Penzance 
and the Scilly Islands, and is fitted up with handsome cabins for 
passenger accommodation. Her cargo will consist principally of 
fish, flowers, and vegetables, and she will also carry the mails, 
After a preliminary run of several hours she was taken four times 
over the measu mile, which was accomplished at the rate of 
over 14 knots per hour. The engines, we are informed, ran very 
smoothly at 96 revolutions per minute, and there was an entire 
absence of heated bearings. 








ARTESIAN BorRINGS IN BuRMAH.—ZJndian Engineering reports 
that a tube well 250ft. deep was sunk at a mill in Pazundaung, and 
three others on the Dabaung side of the Pazundaung creek, both 
near Rangoon. The supply from these is excellent. An unsuc- 
cessful attempt at boring was made at Dalla, where drinking 
water is now obtained from shallow tanks, Further attempts will 
be made at the latter place, which is also near Rangoon, but on the 
other side of the river. 


THE First INVENTOR OF THE Monitor TuRRET.—A corre- 
spondent of the Washington Star and the Scientific American say 
rightly the real inventor of the monitor revolving turret was not 
Captain John Ericsson, but Theodore R. Timby, a native of New 
York State, and now a resident of New York. The writer asserts 
that the contractors for the building of the Monitor, Messrs, John 
F. Winslow and John A. Griswold, of Troy, N.Y., C. 8. Bushnell, 
of New Haven, Conn., and others, paid Mr, Timbey 5000 dols. for 
the use of his invention in the construction of that vessel, and a 
like sum for each turret constructed by them in the building of 
other ironclads for the Government, 


THE IRON AND STEEL INsTITUTE.—The annual meeting will be 
held at the Institution of Civil Engineers, London, on Wednesday, 
Thursday, and (if the business should require it) Friday, the 8th, 
9th, and 10th days of May ing, ing at 10.30 a.m. each 
o¥. The following programme of arrangements has been issued : 
—Wednesday, May 8th: 9.30 a.m., Meeting of Council at the 
Institution of Civil Engineers; 10.30 a.m., General Meeting of 
Members ; the Council will present a Report of their proceedings 
during 1888; the Treasurer's Stat t of A ts will be pre- 
sented ; the Council will present a list of their Retiring Members ; 
Scrutineers will be appointed for the examination of the voting 

pers; the President-elect, Sir James Kitson, Bart. will deliver his 

naugural Address ; the Bessemer gold medal for 1889 will be pre- 

sented to Mr. J. D. Ellis, of the Atlas Works, Sheffield ; papers 
will be read and discussed. Thursday, May 9th: 10.15 a.m., 
Meeting of Council; 10.30 a.m., General Meeting of Members at 
the Institution of Civil Engineers. List of papers :—Adjourned 
paper: (1) ‘‘On the Influence of a on the Tensile Strength 
of Steel,” by Dr. Ball and Mr. Arthur Wingham. New papers: (2) 
‘On Alloys of Nickel and Iron,” by Mr. James Riley, Glasgow, 
Member of Council ; (3) ‘‘ On the Appiication of Thermo-Chemistry 
to the Reactions of Metallurgy,” by M. Pourcel ; (4) ‘‘ On Testing 
Machines in France,” by M. f. Gautier, Paris ; (5) ‘‘ On the German 
Iron Industry,” by Herr Schrodter, Diisseldorf ; (6) ‘‘On the Lash 
Furnace,” by Mr. T. Blair, Pittsburg ; (7) ‘‘On Rolling Mills,” ry 
Mr. Sack ; (8) ‘‘On the Basic Open-hearth Process,” by Mr. J. H. 
Darby, Brymbo. 








LECTURES ON “ PHOTOGRAPHIC PROGRESS” AT THE CENTRAL 
INSTITUTION OF THE CiTY AND GUILDs OF LONDON INSTITUTE.— 
Some of the latest advances in photography will come within the 
scope of a series of six lectures, which are to commence on the 
evening of Wednesday, May 8th, at the Central Institution, 
Exhibition-road, South Kensington. ,The lecturer is Mr. Thomas 
Bolas, who has delivered courses of Cantor lectures on photo- 
graphic subjects at the Society of Arts, and who is editor of the 
Photographic News. The syllabus includes, among other matters :— 
(1) The electric light; reflectors as studio appliances, for use with 
the electric light; magnesium lighting; instantaneous photo- 
graphy at night, or in places where solar light cannot be used; 

yrotechnic mixtures; Bittger’s light; Spiller’s light; artificial 
ight for special physiological work ; coloured lights for the studio 
and for special work; dark-room illumination. (2) Photolitho- 


thod 








graphy and photozincography ; now cially worked ; 
Srpanuaetite Wed thods ; line processes ; zinc etching ; half-tone 
methods ; 


rinting from metal intaglios; etching on Copper 5 the 
various collotype methods; collotype for amateurs ; orthochromatic 
plates for old or yellow prints; photo-relief maps; negatives for 
hoto-mechanical printing ; photography on the wood block. (3) 
ron, bichromate, and silver methods; powder or pigment pro- 
cesses; platinum methods; use of cloth for working drawings; 
white line processes and dark line processes; the repeating frame 
and its possible development. Among the curious development of 
photography by the “‘flash light” may be mentioned its applica- 
tion to the photographing of the So cereus, showing 
the various — of its evolution. e importance of the photo- 
mechanical and phototypic methods is becoming greater day by 
day, and the lecturer is somewhat of a specialist in connection 
with this branch of his subject. A syllabus and further particulars 
may be obtained at the Central Institution, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(rom our own Correspondent.) 

s week has been partly an idle one at the ironworks, owing to 
py Ae oe holida aaa trade, therefore, has not exhibited very 
much activity. But some of the works restarted on Tuesday night 
and others on Wednesday night. Makers were anxious to begin 
running again, since on all sides deliveries are being pressed for. 
‘Change assembled in Birmingham to-day—Thursday—under more 
comfortable circumstances as regards the serious wages question 
than a week ago. 

The Coal Trade Wages Board met at Dudley on Tuesday, and 
the miners’ delegates came with instructions from the men, 
received by resolution passed at mass tings tod da reducti 
of the basis of the sliding scale from 5s, to 4s. 9d. per ton, The owners 
replied that under the present conditions they could not consent 
to this or depart from the basis already fixed. But they intimated 
that if the average selling price of coal, to be ascertained by the 
accountants under the Board for the three months of February, 
March, and April, did not show that the men were entitled to an 
advance, then they would be prepared to reconsider the basis, 
This position the men’s delegates have accepted, and it has been 
arranged that the average price shall be taken out as soon as this 
month has closed. ‘ 

Ironmasters on all sides to-day—Wednesday—expressed much 
gratification at the improved position, and business on the iron 
market will now proceed more settled. In less than three weeks 
we shall be in possession of the accountants’ figures, and shall hope 
to overcome the feared stoppage of the pits amicably, 

The important question of restricting the output the Stafford- 
shire men are evidently not intending at present to push. 

Prices of iron are upheld this week by the continued strength of 
the pig market and by the improved reports of Scotland and Cleve- 
land. ‘he turn for the better which has taken place in the 
Northern markets is of much significance, and is noted by makers 
here with a large degree of satisfaction. Surprise bas been occa- 
sioned on the market by the action of the Sheet Iron Makers’ 
Association in announcing a further advance of 5s. per ton in prices. 
Inquiries on 'Change to-iay showed that the Association are 
determined, as far as possible, to persist in the declaration. Sheets 
—+ingles—now become £7 5s.; doubles, £7 15s,; and lattens, 
£8 103. to £8 15s, These new prices were freely quoted in Bir- 
mingham this afternoon. 

‘The reason assigned for the advance is the continued rise in pigs 
and coal. Further, a revival is stated to have sprung up in the 
demand. The market expresses some surprise ov this latter head. 
If the statement of the Association is correct, that more orders have 
been received during the past ten days or so then during any 
similar period for three months past, then there may be sufficient 
grounds for the advance; but it is somewhat difficult to trace the 
increased orders—at least to the extent named by the Association. 
C s are therefore rather reluctant to pay the increased 
price, Already galvanised sheets are quoted at 2s, 6d. to 5s. per 
ton to recoup consumers the advance in black iron. A larger 
merchant demand for corrugated sheets on Australian account must 
be the source of the greater demand at the black sheet works 
where it exists. £12 5s., Liverpool, is now quoted for some 
qualities of galvanised sheets, but it is not in all cases easy to 
realise the advanced figure. 

Current quotations of Morewood and Heathfield are, f.o.b, Liver- 
pool:—Best Moonlight Crown brand, 18 to 20 gauge, £11 10s.; 22 
to 24 gauge, £12; 26 gauge, £13 10s.; 28 gauge, £14 5s.; 29 gauge, 
£15 15s,; and 30 gauge, £17 5s. Sheets of double best quality are 
£12 5s, for 20 gauge, £12 15s, for 24 gauge, £14 for 26 gauge, and 
£15 for 28 gauge. For flat galvanised sheets quotations are £12 
for 20 gauge, £12 10s. for 24 gauge, £14 for 26 gauge, and £15 for 
28 gauge. uble best cold rolled are £2 5s, per ton extra, and 
treble best cold rolled close annealed are £17 10s. for 20 gauge, £18 
for 24 gauge, £20 for 26 gauge, and £21 for 28 gauge. 

Plates are in steady call at rather better prices. Common 
plates are quoted up 5s, a ton on a month or two ago, being now 
£7 5s, E. T, Wright ; and the Monmoor Works quote:—Common 
plates, £7 5s.; ‘Wright best,” £7 10s.; ‘‘Monmoor best,” £8; 
‘Wright bars,” £6; and sheet and hoops of ordinary merchant 
quality they quote at Association prices, 

Bars show little alteration of any note this week. Best sorts are 
£7 to £7 10s., and common remain at £5 15s. to £6. Hoops are 
£6 10s., with Association ‘‘ extras” for unusual sizes, Gas strip is 
slow at the former figure of £6 per ton. 

A capital demand continues in the steel trade. Steel sheets— 
singles—of local make are £8 10s., doubles £9, and lattens £10 10s. 
Steel tube strip is £7 10s, to £7 12s. 6d. This is an advance on 
the prices which opened the year of 5s., and on a year ago of fully 
10s. per ton. 

The condition of the pig iron trade to-day—Thursday—in 
Birmingham was better than for a week or two past. This was the 
result of the improvement which has appeared in the Scotch and 
Cleveland markets this week. Consumers who had before been 
hesitating about buying are now finding that that delay does not 
assist them, since sellers were to-day again firmer in price. Par- 
ticularly was this so in the case of Midland pigs, which were strong 
at 45s. to 46s., delivered, for Derbyshire sorts, and 47s, to 48s. 
Lincolns, Hematites were still 60s. to 62s. 6d. for forge sorts, and 
ls, to 3s, on for foundry sorts, according to numbers. 

Native pigs look well as to all qualities. The Earl of Dudley's 
pig iron prices are quoted to date:—Hot blast all mines, £3 to 
£3 2s. 6d. ; cold blast, £4 to £4 2s, 6d. ; and part mines, £2 7s. 6d. 
to £2 10s. A much better sale is reported than formerly, and it is 
strikingly illustrative of the improved condition of the Stafford- 
shire pig trade that stocks of best pigs which have been lying at 
some makers’ works for many years past have now almost wholly 








disa . 

The renewed upward movement of sow in the iron trade is 
occasioning some anxiety amongst the hardware-makers, who are 
unable to secure commensurate advances on the finished goods. 
The action of the sheetmakers in announcing a further rise of 5s. is 
a Cae deal canvassed, and it has created considerable surprise. 
Galvanisers have already responded by higher prices for corrugated 
sheets, and stamped goods must also advance if sheet quotations 
are maintained or should further move upwards. 

‘The orders on the books at the hardware factories and workshops 
will provide good ee for the operatives, and prospects for 
the ensuing two or three months are fairly satisfactory. An im- 
provement in the Australian demand is, however, greatly to be 
desired, and South American surroundings might be much more 
agreeable to trade than they are at date. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


Manchester.—During the past week business has been only 
getting back into its usual course after the holidays, and thore is 
pe little of a really definite character to report with regard to 
trade, except that makers, both of pig and finished iron, maintain 
quite as firm an attitude as ever, and are still very indifferent 
about selling in anything like quantities, Buyers have not been 
giving out orders of any great weight, and there is perhaps a 
disposition rather to hold back for the present; but there is 
nothing in the immediate outlook to encourage anticipations that 
by waiting buyers will be able to do better than at present. There 
is a steady tendency towards higher w: which must, of 
necessity, increase the cost of production and continue to force up 
Prices, which renders the prospects of cheaper iron very remote, 
Apart from this, makers all round are so heavily sold for some time 
forward, that even were there no upward movement going on in 


to come, and the surrounding conditions certainly point to still 
“er rices ruling during the present year, 

he Manchester iron market on Tuesday brought together only a 
thin attendance, and there was very little doing. Pri however, 
all through were very firm at the full rates ruling last week, 
and even in second-hand parcels there were few what might 
be termed cheap lots to icked up. For Lancashire pig 
iron makers were firm at 46s, for forge, to 47s. 6d. for foundry, 
less 24, delivered equal to Manchester, and do not care to sell very 
much at these figures. District makers were also indifferent about 
booking orders, and even for their regular customers did not care 
to sell more than limited quantities. Lincolnshire iron was firm at 
46s. to 47s. for forge and foundry, and peg ages averaged 48s, 6d. 
and 49s, for the at yd er up to 51s, and 51s, 6d. for the 
best foundry brands, less 24, delivered in the Manchester district. 
Outside brands also maintained late rates, good ordinary foundry 
Middlesbrough being quoted at 48s, 4d. net cash, delivered equal 
to Manchester, whilst Scotch makers were very stiff at their full 
list rates. There was a continued very strong tone in hematites 
and 60s., less 24, represented the ordinary market price for good 
foundry qualities delivered equal to Manchester, with makers in 
some instances only open to entertain offers for small . 

Steel brands met with a steady small demand for boilermaking 
purposes, and local brands were firm at £9 5s., £9 being about the 
minimum quotation for yey qualities coming in from cther 
districts for delivery equal to Machester. 

Manufactured ironmakers were also so heavily sold that it was 
difficult to place orders for anything like early delivery, and there 
was a steady hardening tendency in prices. Good ordinary 
qualities of bars were not quoted under £6 per ton for delivery in 
the Manchester district. oops, although still quoted at £6, were 
stiffening up slightly above this figure, and sheets had in sume 
instances advanced 6d. to 5s, per ton, local makers quoting 
£7 10s. to £7 12s. 6d., and some Staffordshire qualities coming into 
this district being quoted £7 12s. 6d. to £7 15s. per ton. 

Ironfounders are generally fairly off for orders and are getting 
better prices, although scarcely in proportion to the advance in 
raw material. 

Nut and bolt makers are all well engaged, and the leading firms 
are holding out for advanced prices; but some of the smaller firms 
still compete at low re eg 

Engineering works have been closed for two or three days, owing 
to the holidays; but in all cases there are plenty of orders to kee 
them fairly employed for some time to come, and the holiday 
stoppages have been curtailed as much as possible. 

n the metal market quoted prices remain without material 
change, but there is a general feeling that they may possibly come 
lower; and although there are fair inquiries in the market, these 
result only in hand-to-mouth orders, consumers not caring to con- 
tract for anything like quantities in the present unsettled state of 
the market. 

Messrs. W. H. Bailey and Co., of Salford, are introducing to this 
country a new type of engine, which has proved very successful on 
the Continent. This is termed the Bailey Freidrich steam motor, and 
amongst its many special advantages it is claimed that it is inexplo- 
sible, noiseless, smokeless, and economical both as regards water 
and fuel. One special feature is that thesteam cylinderisfixed in the 
top of the boiler, and is thus steam jacketted, whilst the boiler is 
constructed so that it has not a single rivet, and it can be erected 
by any ordinary mechanic. The exhaust steam is condensed by 
surface condensers and pumped back into the boiler, causing an 
unvarying water-line which is maintained by the addition of about 
two quarts per horse-power per day. Economy in the consumption of 
fuel is secured by the heat of the exhaust steam being economised 
by the condenser and the special construction of the furnace, 
which has a very great heating surface. The special construction 
of the furnace also enables any sort of fuel to be used—coal, coke, 
tanners’ bark, cinders, or other refuse—and it can also be so 
arranged that petroleum may be used as fuel. To secure further 
economy a specially designed governor and valve are attached 
which permit steam to be used only in exact proportion to require- 
ments. For electric lighting purposes this motor is specially 
adaptable. It can be supplied with a dynamo carried on the same 
bed, and it is estimated that forty incandescent lamps of 16-candle 
— can be provided at a cost not exceeding 6d. per night for 

ue! 


Messrs. Smith and Coventry, of Salford, have introduced a new 
machine specially designed for cutting keyways in wheels. In this 
machine, which is known as Knowles’ patent keyseater, the rack 
slide which draws the guide traverses in a slide formed in the 
upper surface of the bed, and has adjustable stops at each end of 
the stroke for bringing it to a standstill. At one ead of the bed, 
and at right angles to its face, a bracket is bolted, against which 
the article to be slotted is placed, being held in position by a bush 
fitting the bore. It thus needs no a by this means a 
considerable saving of time is effected. machine is driven 
from fast and loose pulleys of large diameter through powerful 
gearing; the pinion which gears into the rack being made in steel. 
The driving gear is so arranged that the machine can be run back 
at an accelerated speed, a separate set of pulleys being provided 
for this purpose, the same arrangement of stop guides acting 
on both sets. The machine is set in motion for cutting by a 
foot treadle at the end of the bed, by which also is put into action 
the stop gear for bringing the machine to a stand when the slot is 
cut. To bring the cutter back for the next stroke a hand lever on the 
side of the bed is pressed fo’ , throwing the strap on to the 
return pulleys, and putting the stop in gear for stopping the 
machine at the end of the stroke. The slot is cut by one passage 
of the guide or cutter box through the boss, every slot being made 
to a standard width and —_ and perfectly parallel or to a fixed 
taper. It is claimed that this tool will do as much work as from 
sixteen to twenty ordinary slotting machines, the work produced 
being at the same time thoroughly accurate and of the highest 
class. A cutter bar and cutteris not required for each size of hole, 
as the same sized slot can be put into any size of hole by having 
suitable bushes, and the machines will admit work up to 6ft. in 
diameter, and larger if provided with a pit. 

The past week has been so much broken into by the holidays 
that business is still only in an unsettled condition, many of the 
collieries only getting into full work again to-day. The demand 
has only been moderate, requirements for house fire consumption 
showing a decided slackening off, whilst the holiday stoppages 
of works have also caused a lessened consumption for general trade 
purposes, With the restricted output there has, however, been no 
pressure of —— upon the market, and prices are generally well 
maintained at late rates. Any weakness there is in the market is 
confined to some of the house fire descriptions of coal, sellers of 
which in some instances are prepared to go below a little under 

uoted rates to effect sales. Steam and forge coals are steady at 
the prices which have been ruling of late, engine classes of fuel 
continue firm, with slack tending upward in some cases, although 
there is not the scarcity in this class of fuel that there was, and 
where sellers have been holding out for higher prices they have 
found themselves cut out by cheaper — coming in from other 
districts. At the pit mouth best coal averages 10s. per ton; 
seconds, 8s.; common round coals, 6s. to 6s. 6d.; burgy, ds. to 
5s, 6d.; and slack, from 3s. 6d. and 3s, 9d. for common descriptions 
up to 4s. 6d. and 4s. 9d. for the best sorts. 

For shipment there is only a moderate demand, with prices a 
trifle easier in some instances, 7s. 9d. to 8s. per ton representing 
= full average figures for steam coal delivered at the ports on the 

ersey. 

Wit rd to the wages question there is a very strong deter- 
mination throughout Lancashire not to concede the advance asked 
for by the men, on the ground that the present condition of trade 
in no way warrants any higher rate of wages being paid, and where 
pr have been given to the men they have been a distinct 
.refusal to concede the advance asked for. 

Barrow.—The Easter holidays have had no material effect on the 





wages, prices must necessarily hold a firm position for some time 


the demand has improved during the week, although business 
men have for a few days suspended operations. The improved 
request for hematite iron is alike shown on home and on foreign 
and continental account, and prices, which were weaker last week, 
are firm again and quoted higher. Mixed Nos. of Bessemer iron 
are quoted at 50s. per ton net, f.o.b., and forge and foundry 
qualities at 49s. 6d. But some makers are quoting 5ls., and even 
more, per ton, because they have sold so well forward that now 
they have very little metal to dispose of for prompt delivery. 
There is a fair trade doing in hematite warrants, which are 
changing hands at good prices, 49s. 6d. rere the average quotation. 
Although deliveries are increasing, especially on shipping account 
stocks are fairly steady, as the output has been increased, and thereis 
a probability of a still further production, but makers are exercising 
caution in restricting the output as far as possible, with a view to 
maintaining the advanced prices which have been ruling for some 
month or two past. The steel trade shows marked activity in all 
its branches, and a continued good trade for many months to come 
is already assured. Indeed, it is certain that the orders alread 
in hand will more than cover makers for the year, and keep their 
several departments in full swing. This remark chiefly applies, 
however, to the rail, plate, angle, billet, and tin-plate trades, 
Prices all round are full and steady; and makers not only show a 
firm attitude, but are compelled to refuse good orders owing to 
their numerous engagements. There is nothing new to note in the 
shipbuilding and engineering trades. Every effort is being made 
to complete the new steel steamer, Oruba, for the Pacific Steam 
Navigation Company by the end of May, as she is wanted, with a 
sister ship to be launched from the Naval Construction and 
Armaments Company’s yard, to bring a large number of pas- 
sengers from the west and east coasts of South America to the 
Paris Exhibition 74 England. No new shipbuilding orders have 
been reported; indeed, it is almost certain that builders will 
not enter into new contracts at present, with the pressing 
engagements they have already in hand, and with the pr ct of 
very important Government and other work being placed with 
them. Iron ore is in full and brisk request, and native qualities 
are changing hands at from 10s. 6d. to 13s. per ton for ordinary 
sorts, net, at mines. There are prospects of an important find of 
iron ore in a new district in South Lancashire—that of Cartmel— 
which adjoins Furness, and is served by the Furness Railway. 
Hitherto iron mining in North Lancashire has been confined to the 
Furness district ; but there are now undoubted indications of a 
valuable bed of this metal in the Ellerhow estate in Cartmel, where 
boring operations have already been commenced to ascertain the 
area covered by the deposit, as well as its depth and general quality. 
Much interest is naturally felt in this work of prospecting for ore 
in Cartmel, because if a workable seam or pode of hematite is 
found, it will prove that the already extensive mining district of 
the north-west of England is greater than ever previously contem- 
plated, and that in all probability tne intervening distance between 
the old mines at Plumpton-in-Furness and the neighbourhood 
where there is at present every chance of iron ore being found in 
Cartmel will be proved to abound to a greater or lesser extent with 
this valuable metal. The coal and coke trades are steady and 
prices are firm. Shipping is more busily employed, and a brisk 
season’s trade is confidently expected. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE Easter holidays have not been unduly prolonged this season, 
the manufacturers engaged in railway, marine, and similar material 
being rather anxious to complete deliveries of goods urgently 
required. In the majority of instances the men were quite willing 
to resume work on Tuesday and Wednesday, and in one or two 
cases even Easter Monday was not altogether a holiday. 

Though there is no further advance to note in values of pig iron, 
the rece maintains its firm tone, while at the same time the pro- 
duction is being largely increased, not only in this district, but in 
competing localities. In finished iron bars, ordinary qualities are 
from £5 10s. to £5 15s. 6d. at the works, and best from £6 to 
£6 10s.; hoops are £5 12s, 6d. upwards ; best, £6 ; and best best, 
up to £7 7s.; bridge and pert ewe are from £7 10s. upwards ; 
boiler-plates from £8; and best from £8 lds. All these prices 
are at the works. 

The conference between the coalowners’ and the colliers’ repre- 
sentatives has caused a good deal of interest in the South York- 
shire district. Though it is believed that the men may obtain 
more wages on an early date, it is pretty evident that the argu- 
ment remained with the coalowners. In every instance the colliery 
proprietors were able to prove that they had not yet benefitted b: 
the first advance. Mr. A. M. Chambers, of the Thorncliffe Col- 
lieries, from which the largest quantity goes by rail to London, 
stated distinctly that his firm put 1s. a ton on house coal to cover 
the increased wages, but had not been able to get more than 6d. 
per ton, and the result of their raising prices had been the stack- 
ing of coal to the extent of 9000 to 10,000 tons. There is no doubt 
that the demand for house and gas-coal has been quieter of late. 
In the Yorkshire coal district, most of which I have seen since my 
last letter, there is no lack of coal at the pits, and the coal sidings 
on the lines again begin to look as if the supply was in excess of 
the demand. In local quarters winter quotations for house coal 
are still charged, but next week is certain to see summer prices 
announced. 

The adjourned conference of miners at Nottingham is being con- 
ducted with closed doors, and very little leaks out as to what they 
intend todo. There is one party disposed to go for the 10 per 
cent. on the Ist May, and another would take 5 per cent. at the 
end of June, and a second 5 per cent. in October. The coalowners 
are also holding meetings, and they, too, are keeping their delibe- 
rations private, the only open conference having been tbat at 
Sheffield last week, when the miners’ representatives met the 
masters, It is pretty evident, from all that has passed, that 
neither side is disposed for a strike or a lock-out, and this dislike to 
go to extremes confirms the hopeful view most people take of the 
situation. 

The conference at Nottingham, on its opening on Wednesday, 
was attended by delegates representing 252,000 miners of England 
and Scotland, its object being to consider the reports from the 
districts regarding the demand for an advance of ten per cent. 
upon the present rate of wages. The South Wales representatives 
were not expected to arrive until Thursday. Yorkshire was repre- 
sented to the number of 48,000 men; Lancashire and Cheshire, 
50,000; Midland Federation, 35,000; Leicestershire, 3000; Derby- 
shire, 20,000; Nottinghamshire, 10,000; South Staffordshire, 
14,000; Forest of Dean, Bristol, Somersetshire, 12,000; Monmouth 
Association, 3000; North Wales, 10,000; Cumberland, 6000; 

Northumberland, 26,000; Warwickshire, 4000; Ayrshire, 10,000; 
Stirlingshire, 5000; Fifeshire and Clackmannan, 6000. Mr. B, 
Pickard, M.P., was elected president; Mr. T. Ashton, Lancashire, 
secretary; Mr. E. Edwards, Staffordshire, treasurer. 

Much satisfaction was expressed in Sheffield this week when it 
became known that Mr. John Devonshire Ellis, chairman of John 
Brown and Co., Atlas Steel and Iron Works, had been awarded 
the Bessemer gold medal! of the Iron and Steel Institute. This is 
the first time the medal has come to Sheffield, and it is an honour 
Mr. Ellis’s researches in iron and steel for a long period of years 
thoroughly entitle him to. The compound “ Ellis” armour plates 
which he invented, and subsequently improved as the production 
of projectiles changed, are only one of the results of his practical 
knowledge of these metals, Sheffield, as is well known, a sup- 
= in the “Ellis” and the ‘‘ Watson”—made at the ‘y= 

orks—all the armour required for the British Navy, and by far 
the larger _— of that needed for the warships of other Powers. 

Messrs. Mappin and Webb, manufacturing silversmiths, of this 





attitude of the hematite pig iron trade of this district, except that 


town, have just ~—— an unique production in silver plate. It 
Oft. high from the base to the top of stopper, 


is a monster bottle, 
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Apt. diameter in the body, and nearly 14ft. circumference. The 
whole has been raised out of the flat copper and German silver. It 
has been specially ordered by Messrs. John Gosnell and Co., 
London and Paris, for their ‘“‘Cherry Blossom” scent. It is 
believed to be the largest piece of silver plate ever executed. The 
article has to be moved about with pulleys and blocks. It is a fine 
example of what can be done by skilled workmen, special tools 
having been required at every stage. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE market held at Middlesbrough on Tuesday last was but 
thinly attended, and the business transacted was, owing to the 
prevalent holiday feeling, almost nil. There were signs, however, 
that prices are still tending upwards, and that the demand will 
soon all the stronger for the comparative quietude recently 
experienced. No, 3 G.M.B. is very s:arce, and merchants are 
again asking 39s. per ton for prompt delivery thereof, or 6d. per 
ton more than at the beginning of last week. Makers are very 
firm, and keep their minimum quotation at 40s. Neither makers 
nor merchants are quoting for forward delivery, as they expect 
better prices will be obtainable shortly. There is little doubt but 
that a considerable diminution in stocks will be announced at the 
end of the month. It is not easy to predict the extent of the 
reduction, because the holidays have not been without their usual 
effect on the local mills and foundries. Forge iron is very scarce, 
and 38s. is the lowest price at which it can be bought. 

But little business is proceeding at the moment in warrants. 
The price current is, however, higher than it was. The figure 
quoted on Tuesday was 39s. 3d. per ton, against 38s. 6d. a week ago. 

Messrs. Connal ane Co,’s stock of pig iron at Middlesbrough is 
tad decreasing. Last week the diminution was nearly 4000 

ns, 

Shipments of pig iron are exceptionally good. The quantity sent 
away between the Ist and 17th inst. was 62,304 tons, against 
47,731 tons in March, and 27,928 in February. 

All the finished iron works are well occupied, and the pressure 
for delivery is as great as ever. Quotations are unchanged, ship 
ay being £6 5s.; boiler plates, £7 5s.; and angles and common 

rs, £5 15s. hn ton at makers’ works, less 24 per cent. discount. 

The demand for steel is somewhat quieter, and prices are slightly 
easier. Quotations are, however, the same as last given, viz. :— 
Ship plates, £7 7s. 6d.; angles, £6 17s. 6d.; and rails, £4 12s. 6d. 
per ton at makers’ works. 

Freights from the north-east coast to the principal European 
ports have kept wonderfully steady for some time past. There are 
certain points connected with them which at first sight seem 
anomalous. For instance, the rate of freight for iron ore from 
Bilbao to Middlesbrough is at the present time 6s. 9d. per ton ; for 
the same cargo, and from the same port to the Tyne or to Glasgow, 
it is only 6s. 6d., notwithstanding the extra distance. The expla- 
nation is to be found in the fact that there is a better prospect of 
return freights from the two last-named ports than from Middles- 
brough. In judging of freights it must always be remembered 
that the shipowner considers the return as well as the outward 
voyage. He wants naturally to make the most he can from the 
time his ship leaves home to the time it returns. Ore ships coming 
to Middlesbrough have often to go to Hartlepool, Sunderland, or 
Newcastle before they can get another outward freight, and the 
cost of such subsidiary voyages must, of course, be taken into 
account. 

The report issued by the Tees Conservancy Commissioners, rela- 
tive to the trade of the river Tees during the month of March, is 
extremely satisfactory. It shows an increase in revenue amounting 
to £1096 6s. 11d., the total income for the month being £6453 14s. 5d. 
The increase in tonnage is 17,276 tons, and the increase in the 
number of vessels is forty-seven, as compared with March, 1888. 

The North Gare Breakwater is making steady progress. The 
concrete wall forming the face on the eastern, or sea side, is being 
pushed forward as fast as possible. The work is, however, an 
extensive one, and its completion will probably not be effected for 
some years to come. 

The difficulty between the operatives at the works of the Dar- 
lington Steel and Iron Company and their manager, Mr. While, 
has just been amicably adjusted. It will be remembered that a 
section of the men who work on the hot bank struck a short time 
since, and laid off the whole of the works because they were not 
satisfied with the operation of a sliding scale, to the formation of 
which they bad themselves been parties. They eventually agreed 
to return to work, on condition that the points of difference should 
be referred to a joint committee of employers and employed, with 
power to call in an umpire in case of need. The above committee 
has come to a settlement. The hot bank men are to have an 
advance of 5 per cent. and 4d. per day, in all about 64d. per day. 
Their original claim was for Is. per day; which claim, how- 


ever, they subsequently modified to 7d. The other steel- 
workers, in the same employ, are to have an advance 
of 5 percent. Itis to be feared that the moral effect of these 


unearned concessions will not be very good upon workmen generally. 
They will be apt to conclude that if they only make themselves 
sufficiently awkward to deal with, they will get always what they 
demand—at all events, in rising times—whether it be in harmony 
with previous bargains or not, and whether justified or not by the 
prices realised by their employers. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


Tue Glasgow pig iron market was shut from Thursday of last 
week to Tuesday last, in consequence of the holidays. On re- 
opening, the tone was more satisfactory than at the end of last 
week, when prices were declining. The demand was only 
moderate, but sellers were not disposed to throw their iron on 
the market, and fair prices were therefore obtained. The past 
week’s shipments amounted to 8613 tons, being 2824 less than in 
the corresponding week of last year. ~ 

A small quantity of iron is being sent out of the warrant 
stores. There is no change in the amount of the pig iron 
production. 

The quotations of the special brands of makers’ pigs are as 
follows :—Gartsherrie, f.o.b, at Glasgow, per ton, No. 1, 52s. 6d.; 
No. 3, 51s. 9d.; Coltnmess, No. 1, 56s.; Langloan, No. 1, 55¢.; 
No. 3, 52s. 6d.; Sunmimerlee, 55s. 3d., and 52s, 6d.; Calder, 53s. 6d. 
and 50s. 6d.; Carnbroe, 47s. 6d and 46s.; Clyde, 49s. and 47s.; 
Monkland, 45s. 9d. and 44s, 9d.; Govan, at Broomielaw, 45s. 
and 44s,; Shotts, at Leith, 53s. 6d. and 50s. 6d.; Carron, at 
Grangemouth, 53s. 6d. and 48s. 6d.; Glengarnock, at Ardrossan, 
52s. and 46s. ; Eglinton, 44s. 9d. and 43s. 9d.; Dalmellington, 46s, 6d. 
and 45s. 6d. 

The finished iron and steel trades are very active, and continue 
to receive fresh orders of importance almost daily, so that the 
prospect is quite as good as it has been of late. There is great 
pressure upon the steel works for delivery of all articles of manu- 
facture, especially of boiler plates. The prices of steel are very 
firm, as follows :—Boiler plates, £8 10s. ; ship plates, £7 12s. 6d. ; 
rivet bars, £7 5s. 64.; and angles, £6 12s, 6a. all less 5 per cent. 
discount. The demand for malleable iron is well maintained, and 
so are the quotations. Subject to the usual 5 per cent. discount, 
common bars are at £6 to £6 5s,; best bars, £6 10s. to £6 15s. ; 
sheets, £7 7s. 6d. ; hoops, £6 15s. ; angles, £6 15s. ; plates, £7 10s. ; 
and unbranded iron, for which there is at present comparatively 
little inquiry, £5 17s. 6d. 

The shipments of iron and steel manufactured goods from Scotch 
ports in the past week embraced locomotives worth £3300 for 





St. Michaels; sewing machines, £5797; steel goods, £9600; and 
general iron manufactures, £30,000. 

The coal trade is in a fairly satisfactory state, although it has, 
of course, suffered in the past week from the holidays, Exports 
are good, and there is a prospect of an early increase of the 
quantity despatched on account of the opening of the Baltic 
traffic. The prices of coal at the ship’s side in Glasgow are:— 
Main coal, 7s. per ton; ell, 7s. to 7s. 6d.; splint, 7s, 3d. to 7s. 6d.; 
steam, 8s. 6d. to 9s. 3d. 

A few days ago the secretary of the Lanarkshire Coalmasters’ 
Association received a communication from the Admiralty stating 
that, after repeated trials of the various samples of Scottish steam 
coals, which were forwarded for the purpose, and in different 
vessels of the Navy, the Scottish coal has been found very inferior 
to South Wales steam coals, both as to the generation of steam and 
emission of smoke, and that on this account it is not intended to 
use any Scottish coal in the ships of the Royal Navy. It is scarcely 
necessary to say that this decision has given much dissatisfaction 
in the colliery districts of Scotland. Coalmasters regret it 
not so much because of the lack of naval orders, for these 
have been, and were likely to be, few and far between; 
but because the stamp of inferiority is in a manner offici- 
ally placed on Scottish steam coals in the sight of foreign 
customers. It is well enough known that it is scarcely possible to 
beat the better class of Scotch steam coal, and that plenty of this 
quality is available if the naval authorities cared to have it, when 
the skips are in Scottish waters, As to the quality of first-class 
Scotch steam coal for economy and efficiency for raising steam, the 
testimony of the owners of many of the fastest steamers in the 
world, founded upon actual work accomplished, is probably the 
most reliable and in every way the best that could be obtained. 

The returns of the prices obtained for coals during March, made 
to the Lanarkshire Sedteiaient Association, showed that on the 
average the prices were below those of the preceding month so far 
as to necessitate a reduction under the sliding scale of 24 per cent. 
in the colliers’ wages. This is the first time that the scale has 
given a reduction for about twelve months, and the colliers are 
much dissatisfied with the result. This month there has been a 

rtial recovery in the prices of coals as compared with those of 
March, and it is possible that a few weeks hence the 24 per cent. 
may be restored. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THIS has been a broken week, and in keeping up the holidays 
and scattering their savings, colliers and ironworkers have been 
busily employed, somewhat to the inconvenience of employers. 
The equanimity of sea captains also has suffered, as the coal sent 
down to port has fallen off considerably. There isa slight weak- 
ness in the coal market, and prices are not so good be 3d. to 6d. 
for steam. As for house coal the demand has lessened perceptibly 
as is usual. Prices, too, have receded in all cases. The latest 
quotations at Cardiff are:—Steam best, 13s. 9d. to 14s.; seconds, 
12s, 9d. to 13s.; Monmouthshire, 11s, 6d.; house coal, best, 12s. 9d. 
The lessening exports were shown by the total of last week, which 
did not touch 150,000 tons. Whether this was due to the 
lessened tonnage coming in on account of the holidays remains 
to be seen. There is an impression prevailing that prices 
have been lifted a little too high, and that a good deal of custom 
has been sent elsewhere. It is, however, the belief that after the 
recent comparison and superiority shown by Welsh over Scotch 
coals, coalowners have only to be firm to retain a large bulk of 
trade. A few weeks will show whether these speculations are well 
founded or not. The satisfactory state of trade generally in the 
country would seem to support the view that we are not yet come 
to a reaction in the coal trade. 

In the Swansea district the opening of the anthracite season has 
given increased firmness to prices. Quotations are 10s. 9d. to 11s, 
best steam, best 12s. 6d. to 13s. 6d., house 12s. to 12s, 6d. 

A good deal of concern is felt at Newport in consequence of 
decreasing trade. 

Pitwood is showing a good deal of vigour. North’s Navigation 
Collieries have been receiving great quantities at Porthcawl during 
the week. Prices at Swansea this week were from 17s, 3d. 
upwards. 

The prosperous times in coal are indicated by various restarts and 
new colliery company formations. This week an important one is 
announced. The International, with a capital of £35,000 in 17,000 
shares, at £5 each. The project is to work the International 
Colliery, Garw Valley, Bridgend. Amongst the well-known movers 
I note Mr. Thos. Cory, Swansea; and Mr. Huzzy, Newport. 

There is little cause for complaint amongst the ironmasters as to 
the quantity of orders moving about, and, taken generally, all are 
tolerably well employed, though the holidays have materially 
lessened make this week. Still business is regarded as good, and 
the advance in pig and bar is maintained. 

For rails there is a moderate demand, with no change of 
quotation. 

At Swansea Exchange on Tuesday prospects were regarded as 
satisfactory. Pig iron maintained its advance from 6d. to ls. 
Quotations were as follows: Pig, Glasgow warrants, latest, 44s. 8d. ; 
Middlesbrough, 39s. 3d.; hematite, within a fraction of 50s.; Welsh 
a — £5 2s. 6d.; Bessemer blooms, £4 12s. 6d.; Siemens bars, 

5 7s. 6d. 

Tin-plate quotations: Iron cokes, 13s. 3d. to 13s, 6d.; Bessemer, 
13s. 9d. to 14s.; Siemens, 14s. to 14s. 3d.; ternes, up to 27s. 6d. 
In tin-plate there is a good deal doing, and stockings were a 
little way behind exports. The demand continues brisk. On 
*Change it was rumoured that a tin-plate works in the district 
has fallen into difficulties, and that a meeting of creditors is likely. 
Tin-plate manufacturers have more to fear from the action of 
their men than from trade. Block tin is at £93. 

There has been another effort to bring about the tin-plate 
**combination,” but so far unsuccessfully. 

— stocks are kept up well. Barry is at 15}, Taff Vale at 


With May opens out the season as regards the improvement in 
railway business in the North of Wales. Up to May the traffic, 
both passenger and goods, is limited; but greater returns may now 
be expected. The Cambrian, vigorously managed by Mr. Conacher, 
wil] now be in close touch with the southern counties, and be well 
dovetailed to suit London and Live’ 1 traffic. ‘* Picturesque 
Wales” is now also the gold fields, and the developments of Mr. 
—— Morgan will lead a good deal of passenger traffic to 
gelly. 

The Great Western Colliery Company is minus £650 by the 
abstraction and flight of one of its clerks, who had been sent to the 
bank for money to pay the colliers. There have been several 
misdeeds of this kind, and the time has come for a reform in the 
method. On the “hills,” the cashier of works is accompanied to 
the bank by a police constable, who thus does double duty. The 
system has always been found to act well. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Tue Continental iron markets continue to improve, inasmuch as 
the volume of business done increases from week to week. Prices 
are in general firm and paying, with an inclination to rise. As the 
trade has gone on quietly and steadily improving, ironmasters seem 
to think they are deserving of a little recreation, and are at the 
moment more busy making holidays than crude iron and steel, so 
that this week there will be little beyond the common to notice. 
The machine factories are without exception well employed, and 
will be so for the next few months; and that they are much more 
prosperous this year than last, is seen by taking up the first best 








share lists, which will show that for this year they stan 
30 p.c. better than this time last year. Riso, moce va hy ied 
coming in for steel billets and ingots, both for inland and abroad 

In Silesia twenty-nine coke furnaces are running at full output 
and iron ores are beginning to be scarce, so that better sorts are 
now obliged to be imported. The rolling mills and foundries 
absorb all the make, so that accumulation of stocks is out of the 
question. New steel furnaces and Cowper hot-air apparatus are 
being constantly added to the present plants, and yet there seems 
to be no appearance of any over production, at present at least 
and as the winter seems slowly taking its departure, no complaints 
of lack of employment are likely to be heard for some months to 
come, 

The Soctetene Renae iron market has improved again upon 
the week. In all branches there is great animation, and the 
hopes of a good spring business are being fulfilled. The market 
in general has been consolidated by the good reports which arrive 
from England and Germany. Very large contracts are being 

d for small arms, and one work has just taken the contract 
the steel work of 200,000 military rifles at 2°60 florins apiece, 

The Belgian iron market continues to improve, inasmuch as the 
demand in all branches has increased and the prices have become 
firmer and the employment at the works continually increasing, 
As the mallvable iron trade is so poor in France, works in the 
North Department are getting rid of their manufactures in 
Belgium, in consequence of which no increase in prices could take 
place in the latter country. The steel works are busy to their 
utmost, and no more orders can be accepted for the next six 
months, 

There is a very slight improvement to be noticed in the French 
iron market, so that hopes are entertained that the worst has been 
surmounted ; and if there has been no great improvement in prices 
of bars, girders, and plates, in the provinces, at any rate prices on 
the Paris market have become firmer, and have got up to their old 
price of 135f. p.t. for bars, and circulars have been sent out by 
certain of the Paris houses wherein 140f. is quoted as the list price, 
whilst sectional iron has been raised to 145f., and plates from 170f, 
to 180f. p.t. The syndicate for wrought iron in the North Depart- 
ment has unfortunately not yet come to anything, but the negotia- 
tions are still being carried on with vigour. Since warmer weather 
has come over the land, all branches of the iron trade have im- 
rep y and a good many valuable orders are being distributed. 

his is particularly the case with railway material, a great part of 
which is for South America. 

The condition of the Rhenish-Westphalian iron market con- 
tinues unchanged and is favourable. The works are full of orders 
and are all busily employed, and in general the prices are firm, 
with still a rising tendency. The ironstone business continues 
very animated, and the domestic output does not suffice for the 
wants of the furnaces, so that a great deal must be imported, and 
the fact is, that recourse must be had to the bog ores of Holland 
as well as those from Spain. Roasted steel stone is noted up to 
M. 14°30 p.t. The minettes are also in good request, best sorts 
costing M. 3°40 p.t. at mines. The character of the crude iron 
business remains firm. The output for last month in Rheinland- 
Westphalia increased by 15,000 tons, which not only found an 
—<— but 52,000 tons of stocks were disposed of as well. 

e busi in spiegeleisen was very animated during the week, 
and a great many inquiries, both from inland and abroad, were 
under negotiation, in consequence of which the combination has 
once again increased the price, so that the 10 to 12 p.c. grade now 
reaches M. 65 p.t. There is also an extremely full demand for 
forge pig, and the rolling mills are in vigorous output. The stocks, 
therefore, have declined to a minimum, and the good qualities 
have therefore suffered a rise of M. 2 p.t., which makes the pre- 
sent notation of best qualities M. 47 to 48 p.t. For foundry pig 
the demand continues stable, and No. 1 is now noted at M. 63 to 
64 p.t., and exceedingly firm at that price. Basic pig finds full 
sale, whilst Bessemer is not so brisk, and yet the moe has gone up, 
and is paid occasionally up to M. 60 p.t. uxemburg forge 
remains unchanged. The malleable iron branch has been very 
brisk during the week. The bar mills have orders sufficient on 
their books, but still there is the everlasting complaint of the raw 
material being too dear in proportion to the finished articles, 

Export orders are coming in better than of yore, but still they 
leave much to be desired. Girders and sectional iron of all kinds 
are being given out in large parcels as the spring advances. Also 
the hoop iron mills are in a very satisfactory position at the 
moment, and orders most abundant, sufficiently so to secure 
employment for the works for a considerable time ahead. 

lates continue in very brisk demand, and prices are very firm. 
Still the finished articles are too cheap as compared with the raw 
material. A good many plates for land fortifications are being 
rolled, and through a misunderstanding with one of the Scotch 
works a 7000-ton American liner bas just been transferred from 
the Clyde to Stettin, and other orders are likely to follow in the 
same direction, which, with the number of smaller craft being 
built, cannot help but keep the plate business lively, and a rise is 
talked about as likely to take place shortly. Sheets have decidedly 
improved a little, but the market is a long way off being in a satis- 
factory condition. 

The markets for wire and wire rods are very unfavourably 
situated. Export is slow, and at present prices of raw material 
the works are not able to compete with foreigners. 

The wagon factories are well employed, therefore they do not 
feel any want of orders, and for the autumn large quantities are in 
prospect for the State. The foundries and machine shops are all, 
as a rule, well engaged, but prices could be better. Ata recent 
tendering for steel rail for the Schleswig Railway, 1620 tons were 
awarded to a Rhenish works at M. 128 p.t. as the lowest price in 
Gliickstadt, which would be equal to M. 118 to 119 p.t. at works. 











Water Supriy oF SMALL Towns.—At a recent meeting of the 
Civil and Mechanical Engineers’ Society, Mr. R. E. Middleton 
read a paper on this subject describing the works carried out for 
several very small places. In conclusion, he gave the comparative 
cost of the several works enumerated per head of population and 
the annual burden thrown on each unit of population in each case 
allowing for the money being borrowed at the same price an 
returnable in the same time; this served to draw a distinction 
between gravitation and pumping supplies. In each case he con- 
sidered that the cast iron pipes and the valves will in all cases be 
worn out at the end of each period of thirty years, and to have to 
be replaced. Whether this estimate of life is too long or too short 
is not of material importance, as it is alike for all. He took coal 
at the same price for all, and made the life of the engines and 
boilers thirty years. 

Annual charge Annual charge 


Capital cost for 80 years after 30 years 


per head. per head. per head. 

£ s. a, s. d, s. d. 
No. 1 Gravitation .. 1 210 19 - 0 9 
No. 2 - us 813 4 5 4 8B 3 
No. 8 * 119 8 21h 1 9 
No. 4 Pumping BOO-4 0c ioe BB ws as OM 
No. 5 a i SOF Genes sr Seen SS 


Excluding altogether No. 2, which is exceptional in its amount 
owing to the great length of pipe in proportion to the population, 
from the account, gravitation supplies cost at the rate of 
£1 6s. 114d. per head of population, the annual charge per unit for 
thirty years being 2s, 1d., and after that period has elapsed 1s, 1}d. 
The average cost of the pumping system omg head is £1 16s. 44d, 
the yearly charge being for thirty years 34d., and after that 
time 1s, 7d.; the gravitation schemes thus compare favourably with 
those where pumping is employed, the annual charge being less 
by about 38 per cent. in the former case than in the latter for the 
first b ad years, and by about 30 per cent. for the remaining 
period, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 11th, 1889, 

THE production of copper is increasing in the 
United States. Rumours are actively circulating 
that new deposits have been discovered where 
cost of mining will be at a minimum. Several 
valuable deposits have been found, and if present 
prices continue a little while longer, the produc- 
tion of American coppor will considerably 
augmented. Exports of copper matte and ore 
last week were 224,7241b.; since January lst, 
9,855,747 lb., against 19,510,915 lb, for 1888, 
Exports of refined copper last week were nothing ; 
for time since January Ist, 2,653,370 lb., against 
16,361,406 Ib. last year, On ‘April Ist the stock 
of fore lead in this market was 1358 tons, 
against 15 520 tons same time last year, Receipts 
of tin-plate last week were 38,269 boxes; since 
January Ist, 644,941 boxes, against 919, 152 boxes 
same time last year. Receipts of tin- “plate last 
year, 6000 tons of straits. 2 of pig oy 

700 tons; since January Ist, 7670, against 602 
tons last year. Steel and iron roads, 992 tons 
last week; since January Ist, 16,23% tons. Old 
rails, 177 tons last week. Speculators in tin are 
awaiting foreign developments. Current quota- 
—_ 1'10c., against 35 twelve months ago. 
t stocks in New York since January lst, 
Se to tons estimated, against 2300 tons same time 
last year. 

There is no urgent demand for steel rails, or for 
that matter for iron or steel products of any kind 
at this time. Production has been restricted in 
all departments, and the depression, which has 
continued with more or less force since the open- 
ing of the year, will likely be continued for thirty 
days tocome. An upward tendency is predicted 
as a result of the withholding of demand, but 
that is a prediction which will not affect buyers 
in the least. The weakness in the market is due 
tc the steady and undue expansion of productive 
capacity in some departments. Southern fur- 
naces have been built, and are still being built, 
upon a large scale, and their production bas to be 

marketed in these markets in om tition with 
the production of ironmakers in this locality. 
The consequence is that prices are on and de- 
clining. ills are running one-half capacity, as 
a rule. 

There are plenty of enterprises talked of and 
going along, but with the downward tendency in 

rices only actual requirements are covered. 
Bridge building is perhaps most active just at 
present, but even for that line of material the 
orders are only moderate. Railroad managers 
are beginning to make improvements on their 
roads. The railroad companies are still quarrel- 
ling over rates, and the Inter-State Commerce 
Commission is applying the whip as it knows how, 
with a view of compelling observance to the 
general law. 








NEW COMPANIES. 
THE following companies have just been regis- 
tered 


Santa Fé Northern Railway Company, Limited. 


This company was registered on the 15th a, 
with a capital of £675,000, divided into 4500 
ferred shares and 2250 ordinary shares of 100 
each. It proposes to construct, equip, and work 
railways and their appurtenances in the Argentine 
Republic. The subscribers are :— 


J. B. Went Henry, 16, Down-street, W.. 
C. W. Bloomfield, "Acton .. 5 as 
AP. Baker, 135, QGladet. road, * Win hled. 
clerk .. sa 06 Tan. as - 
J.A. Holliday, ‘Asylum- -road, Peckham, clerk 
estmorland-place, N., accountant 
J.B, Gelder, 115, Petherton-road, N: 
E. T. Botwright, 23, oan ‘Place, Hackney, 
accountant 
The Gunter “ Seetaiet is at ~ i lee than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, £500 in pre- 
ference shares; remuneration, £2250 per annum, 
to be divided as they may determine. 


| ay 





et 


Patent Scotching Appliance, Limited. 
This company was registered on the 15th inst., 
with a capital of £10,000, in £10 shares, to carr 
on the business of machine makers, and for suc 
oo ated to —— the patent rights of Edward 
urgatroyd in a patent scotching appliance. 
The subscribers are :— 





Shares. 

*E, Wendt Bet Nelson, Lancashire oe 1 
Burnley, L e, br 1 

v. Bell Fence, Burnley ee 1 
W. Bracewell, tent mi timber merchant :. 1 
J. pa, ., Burnley, ong 1 
ahaa . Smith, Nelson, manufacturing contee- . 
Ww. Cc. Herpnteeye, “Nelson, schoolmaster 1 


The number of directors is not to be less than 
three, nor more than eight, the first being the sub- 
scribers denoted by an asterisk, and Mr. Richard 
Murgatroyd; qualification, twenty-five shares. 
The company in general meeting will determine 
remuneration. Registered office, 16, Nicholas- 
street, Burnley. 





Mining and Financial Trust Syndicate, Limited. 
This syndicate was registered on the 16th inst., 
with a capital of £100,000, divided into 200 shares 
of £500 each, to search ‘for, prospect, examine, 
and explore mines and ground supposed to con- 
tain minerals or —— stones ; also to —, 
work, and develope, and to sell and ispose of 
mineral properties. The subscribers are :— 


8 
Ga. ho gene 8, Tower-buildings North, = 


° 1 

8. s.'b. Grant 31 Threadneedie-street, merchant. . 1 
Boxall, 22, Chancery- lane, solicitor... .. 1 

‘a P. Bouverie, 8,Threadneedle-street, stockbroker 1 
J. R. Banks, 3, Tokenhouse-buildings, stockbroker 1 
T. A. 4. Beant, Hotel Victoria, manager of a com- : 
1 


ne Br oetasber, ME, Helena, Montana, USA... 


The consulting committee is to consist of not 
less than three nor more than five members; the 
first to be appointed by the subscribers, any share- 
holder a eligible. The company in general 
meeting will determine remuneration. 


THE PATENT JOURNAL. 
Condensed from the ts the Commissioners of 


Application for Letters Patent. 
*," When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 

1888. 


15,0364. Torpepors, J. O'Kelly, London.—[This appli- 
cation having been —— included in No. 15 
dated 19th October, 1888, takes, under Patents Rule 
28, that date.) 


1889. 


50604. Lusricatinc Neepie, H. Potts and W. C. 
Readhead, Sunderland.—([This Ng oy Baye | 
been originally included in No. 

— 1889, takes, under Patente B Rule 23, that 


10th April, 1889. 
6146. Recenerative Heat Enoines, J. Atkinson, 


on. 

6147. Fiusu Bouts for Door and other Purposgs, C. 
Showell, Birmingham. 

6148, BREECH - LOADING Fire - arms, J. Cox, Bir- 


mingham, 
6149. SHapine the Enps of Rops, O. and J. Sanders, 
ingham, 
6150. Brusnes, &c., W. P. Thompson.—(R. Weinberg, 
Germany.) 
6151. Suprortine the Biss of Aprons, J. Jackson, 
te. 


Fargate. 
6152. Ventitator for Buitpines, W. C. Williams, 


ndon. 

6153. Mounting OrgnamentTaL Work, J. Lewis, Bir- 

ba. Foun 

7“. ‘oLpinc Packina Cases, &., W. Charlton, 

London. 

6155. Dous_e H1inogs, W. Charlton, London. 

6156. Heatino Furnaces, J. B. Orr, London, and G. 
Young, Charl 

6157. Raisin and Lowering Winpow Sasues, T. 
Prentice, Glasgow. 

6158. Pararrin Lamps for Heatino, A. Eckford, 


I 

6159. Lessenino the Errects of Cotiisions at Sea, 
G. 8. Penfold, Kew. 

6160. Wuotk Waeatmeat Inrants’ Biscuits, T. 

usson, London. 

6161. STaRTING Gas Enaines, M. Partridge and R. H. 
Brutton, London. 

6162. CarTripee Poucnes, G. Potton, London. 

6163, SHears, C. Hamann, London 

ag oe Mintrany and SPORTING BELts, &c., G. Potton, 

6165. ELecrricaL Apparatus for Bets, F. H. Berry, 
London. 

6166. Fixinc Sasn Lines to Sasnes, H. Adeane, 
London. 


6167. ScRew-ror BotTLe Opener, T. M. Cannon, 
ndon. 

6168. Firework Pictures, A. Brock and R. M. Rutt, 
nion. 

6169. InneR Barret for Sportinc Guns, H. Weigel, 
mn. 


ndo 

6170. geome Exp.osivescontaining NITRO-GLYCERINE, 
H. R. von Dahmen, London. 

6171. Reoutatine Evectric Currents, C. R. Heap, 
London. 
6172. Propuction of Macyesic CaLoripE, F. M. Lyte, 

mdon. 
11th April, 1889. 


6173. Rockixc Horszs, G. Cole, London. 

6174. Sux Buinps for Saor Wixpows, I. Kirkbride, 
London. 

6175. Easy Carrs, J. A. McKee, London. 

6176. TapLe CutLery, E. H. Padley, Sheffield. 

6177. Preventinc the Siiprinc of Lappers, J. and 
B. Taylor, London. 

6178. Drawixe Boarps and Appiiances, A. G. Mel- 
huish, London. 

6179, Raisine CarriaGe Winpow Sasues, J. Simpson, 


uxton. 

6180. CoLLectino Boxes, &c., W. Strain and Sons, 
Belfast. 

6181. Screens for Corn, W. F. Briggs and W. T. West, 
Lincoln. 

6182. Storrers for Bort.es, J. Wilkinson and G. Scott, 
Barnsley. 


= Tontnsroxes and Memoria. Tasets, L. Fried- 

6184. Guatnrnacat, Lock Stoppers for Borries, A. 
Mackie, London. 

6185. Percussion Fuses, H. T. Arbuthnot, Sutton 
Coldfield, and G. Hookham, Birmingham. 

~~ Revensipi CircuLaR Boor Beet, J. Handley, 

6187. Iron Frame Steps, J. Hardy and F. J. Saunders, 
London. 

6188. VicrorIA EXPaANDIBLE WHEEL Gear, F. E. 
Lange, London. 

6189. Toy, F. Sinnatt, Manchester. 

6190. TyPE-wRITING Macuings, H. H. Lake.—(F. D 
Taylor and J. A. White, United States ) 

6191. DisticLers’ Sares, W. W. Mutter and W. Daw- 
son, Glasgow. 

6192. — for Drivixe Putteys, &c., J. Mackie, 


| Gravin ity Raitways for Recreation, W. Garner, 

anc! 

6194. Cosmmmvones of Lusricators, J. Bastable, 
Handsworth. 

6195. GLopes for ELectric Lamps, G. H. Shepherd, 
Moorfields. 

6196. Apparatus for Heatinc Water, H. G. Payne, 


ndon. 

6197, Sticinc VeGETABLEs, J. O. Wells.—(4. E. Smith, 
United States.) 

6198. Hypravutic Brusnes, J. H. Lapthorn, Man- 
chester. 

6199. Apparatus for Coverrnc Wire, G. O. Hun- 
stone, Manchester. 

6200. Finisninc Woven Fasrics, G. O. Hunstone, 
Manchester. 

6201. gy ee of Giove Srretcuers, A. C. 

nm, Edgbaston. 

6202. SELr- “acriNa Coup.iines for Rotiine Stock, R. 
Wilson, Glasgow. 

6208. BIcycLE and Tricycle INDIA-RUBBER TiREs, C. 
Leni, London. 

6204, Puzzie Game, A, Brentano, London. 

6205. Metat Canisters and Lips, &c., J. Lunt, 
Liverpool. 

6206. Trucks and Wacons, L. Buette and E,. 
Chevalier, Liverpool. 

6207. Rapip Generation of Steam, J. B. Hamond, 
London. 

6208. Rino for the Corps of Biinps, R. J. and M. E. 
Sutherland, London. 

6209. ExcitTina Liquip for Bartrerigs, E. Liebert, 
London. 

6210. ag ot + game Fire-arms, J. M. Kerr and W. 

ndon. 
6211, MORRAMETAL Turninc and Suapino, T. Cutlan, 


0212. Eccanioxat. Guioses, &c., T. R. Johnston, 


6218. Lirtixa Goons to be Stackep, G. C. Cabanis, 
London. 

6214, CuLinary £ TRAINER, F, C, Freeman. 

6215. Rack RarLways and Locomotives, T. Hunt, 


ndon, 

6216. Lancers, C. B. Kreith, London. 

6217. Separatine F.iurps, W. Bergh, London. 

6218. Cicars, O. Wartmann, London. 

6219. Dryine the Sorip Portions of Szwace, W. 
Astrop, London. 





6220. Pencits, C. L. Tweedale, London. 


6221. Lowerino and Raisine Arraratus, H. Philpots, 
London. 


6222. FiLters, G. Cheavin, London. 
6223. ExcavaTIxe MACHINES, F. H. Livens, London. 
6224. Face Powper, A. a London. 


6225. Stearic Acips, A. H. G Kichelroth.—(4. Fin- 
denigg, Austria.) 

6226. Koviasine the Surriy of Gas, &c., 8. Griffin, 
London. 

6227. Matcu-boxes, E. C. de Mejer.—(F. Shorten, 
Switzerland.) 


. CHECKING Payments of Morey, L. E. de Hoven, 
on, 

6229. Cueckinc Payments of Money, L. E. de Hoven, 
on. 

6230. Catcuine F.ies, &., W. Henley, London. 
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6231. Propuctna Execrro-macnetic Actriox, W. E. 
Ayrton J. Perry, and E. W. Smith, London. 

6232. VentiLatinec Fans, J. B. and F. C. Howorth, 
Manchester. 

6233. Weavinc Looms, T. Marsden and I. Thompson, 


ndon. 

6234, ae Rests for Penuo.pers, W. J. Green, 

ndon,. 

6235. SAW-SHARPENING and Setrinc Macuines, A. 

Titscher, London. 

6236. ToBacco Pires, J, Brindle, Liverpool. 

6237. ToBacco Pires, A. Martini, Liverpool. 

6238. ReeLvinc Macuines, W. Dean, Manchester. 

6239. Jacquarp Macuines, T. Gill, or: 

6240. Skeps or Baskets, T. Smith, B 

6241. Markinc Leap PENcILs, &e, = ms "Edwards, 
London. 

6242. MecuanicaL Retorts, R. Haig, Glasgow. 

= — employed in Looms, T. Radcliffe, 

1D 
6244. yy oe aad Macurnes, T. A. Cook and F. 
e, 

6245. Capsutes, G. Twigg, Birmingham. 

6216. SypHon Cisterns, J. Howie, Glasgow. 

6247. ENAMELLING Pipes, J. Howie, 2 

6248. Fans or BLowers, A. Dougill, 

6249. Nove. Gam, J. D. Horn, Leicester. 

6250. FisHinc-rops, H. Whitty, Liverpool. 

6251. MecnanicaL Toy, B. W. Weatherdon. — (J. 
Morrow, United States.) 

6252. Rivetrep Joints of Metauiic Puiates, P. M. 
Parsons, London. 

6253. Lamp and Stove Wicks, E. D. Raymond, Stoke- 
under-Ham. 

6254. Sewine Macuines, C. Welch, London. 

6255. MetTHop of Suozinc Horses, G. W. Heaton, 
London. 

6256. Gearinc for TransmitTine Power, A. J. Jarman, 


ndon. 

6257. Tunnixnc Over Leaves of Books, P. McAinsh, 
Manchester. 

6258. ne Knitting Frames, E. L. Lang, 
Leiceste 

6259. faces for Syrincrs, Pumps, &c., J. H. Stone, 
Birmingham. 

6260. Lamp SHapes, J. Lovegrove, London. 

6261. Prevention of Down-pravucat, F. Meriton, 


mndon. 
6262. Lockinc Appiiance for Hammock Cuairs, M. 
, London. 

6263. Fitterinc Propucts of ComBustion, W. School- 
ing, London. 

6264. Mecuanism for CuTtinc ScREW-THREADs, W. W. 
Hulse, London. 

6265. No1seLEss Joint Connection, T. Watts, Birming- 


m. 

6266. Pivots wee Swine Winvows, A. Brown and H. C. 
ice, 

6267. "Counts a Paper and Envevor:, G. Searle, 


6268. ye of Carps known as QuaRtettes, F. Hill, 
London. 


6269 Pump for Use as Motor, Brower, &c., T. M. 
Rhys, London. 
— Prope_ters on Sxarrs, O. Phalp, 
ardiff 
6271. AuTomaTIC Reiease of Surps’ Boats, O. Phalp, 
Cardiff. 


6272. Pocket Reoister for Paysicrans, A. Bernd, 
ndon. 
6273. Notice Carps for Buitp1nes to Let, P. Fraser, 


gow. 

6274. Paper Baos, N. Watson, Glasgow. 

6275. Manuracture of Jvuos, Basins, &., L. F. 
Guignard, London. 

6276. Foipine TaBies, F. Wich, London. 

6277. ORNAMENTING Pottery, L. H. Goggs and T. T. 
Irvine, Liverpool. 

6278. OpEN-HEARTH FuRNAcEs, J. E. Sherman, London. 

6279. Sturrinoe-Boxes, J. 8. Warburton, Grays. 

6280. Preservino MILK, J. F. H. Gronwald matt i. 
C. Oehlmann, London. 

6281. Steam FERRY-BOATS, A. Brown, London. 

6282. Caarcinc SypHons with Gas, M. and A. E. 
Knowles, London. 

6283. : rene Rings to Watcues, A. L. Wharton, 

mdon. 

6284. E.ectric Cut-outs, H. N. Prentice, London. 

6285. DyNaMO-ELECTRIC MacHINEs and Motors, H. N. 
Prentice, London. 

6286. SzconpaRy Batreriges, D. Urquhart and W. 
Bates, London. 

6287. ADVERTISING on ToiLeT Paper, J. H. Weight, 
London. 

62-8. Conveyinc or TRaNsMiTTING Better, T. Brad- 
ford, London. 

6289. Makinc Knitrep Fasrics, T., J., and J. W. 
Kiddier, London 

6290. RoTaRY ——— Macuinss, T., J, and J. W. 
Kiddier, London. 

6291. Soap, O. C. Hagemann, London. 

6292. AvToMaTIC TEMPERATURE Recu.ator, J. Durn- 
ford, London. 

6298. FLUSBING CistEerns, D. Hildersley, London. 

6294. Gas Stoves, G. Ulrici, London. 

6295. RecENERATING Furnaces, J. von Ehrenwerth, 
London. 

6296. Vatve Motion for Four-MEASURE Motors, D. 
Banki and J. Csonka, London. 

6297. Fite for Lerrers, O. Assmann, London. 

6298. RarLroap SwitcHes, R. Haddan.—(N. Belcher, 
United en | 

6299. Curtine Tonos, H. C. Potter, London. 

. COMBINATION StTanp and Hancer, A. Tuck, 


London. 
6301. Sroprers for Borries, &c., G. V. de Luca, 
London. 
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6802. VeLocipgepes, H. W. and J. T. James, Birming- 


6308. Acruatine the Points of Tramway Links, J. 
Burrow and R. Johnson, Manchester. 
6804. MACHINES for Sprnnine, &c., C. Owens and T. 


6305. Sanitary and other Socket Pipgs, J. Coulthurst, 
Manchester. 

6806. Dust Trunks used in the Preparation of 
Corton, T. R. Marsden, Manchester. 

6307. Cannvina PLATE Gass, &e., J. rz Spear, Land- 


aah Dryineo Curtains, J. Rendle, Plymouth. 
6309. DecoraTinc Metaiic Surraces, H. Fenney and 

A. J. Nash, Birmingham. 

6310. ToMESTONES, &e., J. H. Sibson, London. 

6811. Piers for EXPLOSIVE Cartripers, G. Smith, 
Glasgow. 

6312. Host Reers, J. Goulden.—(&. D. Nirt, United 
States.) 

6813. Ratstina Coat from Mines, D. Campbell, 
Hamilton. 

6314, WHOLE-MEAL, W. Widdison, Sheffield. 

6315. VENTILATION of jRanway CarriacEs, H. 8. 
Wainwright, Sheffield 

6816. Boor and C1Loe Protectors, H. Proctor, W. 








Morris, and L. Wilkinson, Londen. 


6817. Dryixc Borries, R. Walton, London. 

6318. AssimiLaTiInG Cows’ Mik to Human MotHens’ 
Mik, R. W. Seathing, Birmingham. 

- Broncairis Kerrie, R. J. Lee and T. and J. 
ood, London. 

oan. ABIABLE SPEED for VeLocirepes, J. Clough and 
G. radfor 

6321. AUTOMATIC Fire ExtTIncuisHixa APPARATUS, 
R. Dowson and J. Taylor, London. 

6322. Expiess Tapes for Drivinc Pristine Ma- 
cuings, W. Hird, London, 

6323, Go-carts, G. Y. Ashwell, London. 

6824. Kerrixs, &c., H. Pipe, London. 

6325. REFRACTORY Batts, 8. B. and A. P. Main and H. 
Darwin, Glasgow. 

6326. ~ s Fins, R. B. and A, P. Main and H. Darwin, 
G 

6327. SccTcHERS or Lap Macuines, W. Hurst, Man- 
chester. 

6328. Hu._pinc Borrtes while Drawixe Corks, J. 
Spiers and T. Johnson, Birmingham. 

632¥. Grinpinc Macuinery, J. Adair.—(J. Adair and 
J. G. Cruikshank, South Africa.) 

6330. RowLoc«s for Boats, N. Miller, Glasgow. 

6331. Bir for Horses, J. Dunnachie, Glasgow 

6332, ELecrric Fuses, W. H. Scott and Laurence, 
Paris, and Scott, Limited, aga 

6333, Vapour Lamps, G. Rose, G 

6334. INDENTING or Houixe Sumas, C. Horner, 
Halifax. 

6335. Bars of Fiats, Carp Founpations, &c, J. 
Bullough, Halifax. 

6336. RoLLER Biinp Rack Putueys, G. Hatton, Liver- 


L. 
ooe?, Brean Generator for Locomotives, A. Socher, 
London. 
6338. InpicatTinc Depo of WaTeR Unper Surpes, E. H. 
Storey, Live: 
6339. = SicNaLs on Ratways, J. W. Fletcher, 
Liv 


rpool, 
6340. ‘Toons and Eyes used in DressMaKING, R. Rees, 


mdon. 
6341, Aitacuine Sprincs to Bicycies, B. Buckley, 
Tondon. 
6342. CLearinc Weeps from FisHine TackLE, G. Slark, 
London. 
6343. CLeaninG BorrLes and Jars, &c., M. Sweeney, 


London. $ 
6344. Piiers, SHears, Scissors, &c., H. 8. Sitwell, 
London. 


6345. Preparation for Cure of Pir, H. J. Needs and 
W. T. G. Williams, London. 

6346. WricHina, &c., Macnines, R. W. Page, Lon- 
don 


6347. SuRGicaL Asprrators, A. Alexander, London. 

= WeaTHERPROOF Woop Mass, J. G. Wolf, Lon- 
on. 

63.9. Fasteninc the Covers of Cases, J. M. Hector 
and L. W. Shedden, London. 

6350. Boxes and Trunks, R. Ellis, London. 

6351. ManuracTore of Soap, O. C. Hageman, London. 

6352. Spunninc Rouuers, E. de Pass.—(G. Carbonnier, 
France.) 

6353. PuotograPHic Apparatus for Tourists, 8S. A. 
Darier-Gide, London. 

6354. MamNTAINING APRON Biss in Position, J. H. 
Taylor, London. 

= Servinc Moustarp at TaBLe, H. T. Lilley and 

W. 8. Conrad, Hampshire. 

6356. Fie.p GLassEs, H. G. Templeton, London. 

6357. Reeps for Looms, H. 8. bail, London. 

6358. Wasa Cupsoarp, C. de Choubersky, London. 

6359. Drinkine Fiasks, W. F. Turnbull, birmingham. 

6360, Pisto.s, E. Rieger, London. 

6361. Pickers for Looms, 8. Metzler, London. 

6362. Hotpers for Cur Firowers, A. Woodyatt, Lon- 


6363. Preventinc the Rustine of Inox, D. Smith, 
Wolverhampton. 

6364. Tarcets, T. B. Ralston, Glasgow. 

6365. RiBBon Looms, P. vom "Stein, Birmingham. 

6366. Szwinc MACHINEs, 8. Ogden and W. Toplis, 
Manchester. 

6367. Grinpixc Pans, T. C. Fawcett, Hal 

ae mg Biocks of Fvet, J. A. Yeadon and En R Middleton, 


6369. oom, A. J. Boult.—(H. Eichbaum, France.) 
6370. eve Macuints, J. Higginbottom, Liver- 


pool 

6371. Prosectiies, A. J. Boult.—(H. Eichbaum, France.) 

6372. Hoters for AppRess LaBets, W. P. Thompson. 
HE. Zetter, ) 

6373. Saw SHARPENING, F. Schmaltz, London. 

6374. Cameras, A. J. Boult.—(Z. A. Werber, ve. 

6375. RELEASING INTERNAL STOPPERS of BOTTLES, 
Wharldall, London. 

6376. Cycxes, J. T. Williamson, London. 

6377. Hotpine Matcues, ¥. P. Cochrane, Leith. 

6378. SHoE for Horsgs, &c., L. Straussler, London. 

6379. PRESERVING the Natura. Forms of Piants, &c., 
J. E. and H. C. Davidson, Loncon. 

6380. VenTiLators, E. Edwards. —-(H. Leruste, France.) 

6381. GuIDING ATTACHMENT for DRAWERS of CABINETS, 
F. G. Bate.—(W. C. Knaus, United States.) 

6382. Benen, &e., APPARATUS, F. G. Bartlett, 

mndon. 

6383. Pees of Savtties for Weavine, J. E. Heppen- 
stall, Huddersfield. 

6384, ELectric Switcues, A. A. Goldston, London. 

6385. STEREOscopEs and Cameras, H. Ransom, 
London. 

6386. REPEATING FrrE-aRMs, A. Sutterlin, London. 

6387. Propucinc METALLIC ALUMINIUM, L. Q. and A. 

, London. 
6388. CLARIONETS, T. Li-sig, London. 

6889. Etastic TILE FLoonines, Sir E. J. Harland and 
C. H. Gray, London. 

6390. Rapib-FIRING Guns, T. Nordenfelt, London. 
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6391. Separatine Sotiws from Liquips, W. Hucks, 
London, . 
6392. RecuLation of Gas Governors, F. Wright, 


on. 

6393. ManvuracturE of Piate Gass, P. Simon, 
London. 

6394. Metat Roortne, G. Ewart, F. J. D. Hiillinghorst, 
and R. Haywood, London. 

6395. PorTaBLE Music Cases, D. A. P. Anderson, 
Edinburgh. 

6396. Mitts for CrusHinc Grats, H. Courteen, Lin- 

colnshire, 


6397. ATromisep Sotip Furi, B. H. Thwaite, Liver- 
yy 


6308. PenHopers, &c., W. C. Whitehead, Manchester. 

6399. ExpLosives, C. O. Lundholm and J. Sayers, 
Glasgow. 

6400. TRANSMISSION of Power, G. Pinnington, 
Chester. 

6401. VenTiLaTeD Dress Betts, &c., I. Evans, Bir- 
mingham. 

6402. Kmposs—ep Materia for Decoratine, E. 8, 
Sears.—(J. M. Baker, United States.) 

6403, BLENDING of FLour, W. Jago, pie. 

6404. Watcu Protector, J. Morson, 

6405. Setrine Points of Raiitways, "i. Williams, 
Glasgow. 

6406. Pump Vatves, D. B. Morison, Hartlepool. 

6407. Ripine SADDLES, E. Knauss, Liverpool. 

6408. HoRSE-RAKES, W. N. Nicholson and W. Mather, 
London. 

6419. Lock-nuts, A. E. Rogers, London. 

6410. Gatvanic CeLis, R. A. Burnell.—(7. Wilms, 
Hamburg.) 

6411. Dismnrectants, F. W. A. Hillt, London. 

6412. Grippers for CaBLE TRAMWAYS, E. de Pass.— 
(The Melbourne Tramway and Omnibus Company, 
Limited, Victoria.) 

6413. LITHOGRAPHING by means of Sanp-siast, J. L. 
Mills, London. 

6414. Toots, T. Smith and R. Green, London. 





6415. Pens, J. Selby, London. 
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6416. Evecrrica, Contract Makers, H. 8. Nowell, 
Manchester. 

6417. Wixpow Fastener, J. Harris, London. 

6418. DiscHarcine or Ovurier Vatvs, J. Harris, 
London. 

64)9. PRoPELLING Ba.Loons, J. M. Chambers, ———. 

6420. SHavine Brusugs, C. 8. Snell, Cornwall. 

6421. Sanp Pumps, A. Brown, London. 

. Meat Boxgs, 8. C. Davidson, London. 

. Etecrricat Motors, A. J. Jarman, London. 

. Pavine Roaps, J. and H. A. Mobbs, London. 

. Fexpine Catves, &c., G. Mumford, don. 

5. Liniment for Rugumatisy, W. D., J. B., and C. 

J. Farn, London. 

6427. ExpLostve Compositions, W. R. Hodgkinson, 
London. 

6428. Automatic Se.ttinc Macuines, 8. R. Lane, 
London. 

6429. Evxcrric Apparatus, C. Wells, London. 

6430. Tix Piares, C. Wells, London. 

6431. Stop Iypices for Gas Merers, W. A. M. Valon, 


mdon. 
6432. } for Propvcinc Gas, F. Sanders, 
ndon. 


6483. Usine Resipves of Sopa Manuracrurs, W. 
Schleuning, London. 

6434. Propucinc CoLourine Matter, O. Imray.—(The 
Farbwerke vorm. Meister Lucius and Briining, 
Germany.) 

6435. Propucine Cotourine Matter, O. Imray.—{ The 
Farbwerke vorm. Meister Lucius and Briining, 
Germany.) 

5436. RENDERING WaTER DRINKABLE, G. Bischof, 


London. 
. a Gas Pires in Cass of Fire, H. T. Crewe, 


on. 

6438. Sprincs for Roap Venicies, C. and E. Head, 
London. 

6439. ComsrveD Matcu and Fuses, H. E. Michelsen, 
London. 

6440. Fork Guarps, J. J. Harvey, London. 

6441. Burrons or Stops, H. H. Lake.—(4. F. Richter, 
Germany.) 

6442. Burrons or Stups, H. H. Lake.—(A. F. Richter, 
Germany.) 

6443. Makino Sopa Atum, E. Augé, Londcn. 

6444. BuTTON-HOLE ATTACHMENT for SEwine MACHINES, 
H. F. Ainley, London. 

6445. Gas Heatine and Cooxine Srovss, T. E. Clarke, 
Loncon. 

6446. OnnaMENTATION of Giass, J. E. Mathewson.— 
(B. C. Tilghman, United States.) 

6447. Woop-BLock Fioonrine, F. T. and A. B. Coulsell 
and J. C. Hudson, London. 

6448. StrEeRmnc Suips, E. A. Wood, London. 

6449. Stamp or Lapex MomsTeNeR and AFFIxER, J. 
Franke, London. 

6450. MovaBLx Tarcets, W. H. G London. 

= — Ruppers, E. Edwards.—{M. Timoni, 

TaRnce. 

6452. Strainers for Tea, A. Bowman, London. 

6453. Tramway and other Brakes, A. J. Boult.—(6. 
Giwssani, Italy.) 

6454. Metat Plate Fiancinc Macuines, W. Mullan, 

verpool. 

6455. Toy, J. Seyberth, London. 

6456. Heaps of Looms for Weavixe, R. Briggs-Bury, 
Manchester. 

6457. Poraro Diccers, J. Holt, Liverpool. 

6458. Recutatinc Execrric Currests, P. Hoho, 
London. 

6459. WarTerProor Cioaks, W. P. Thompson.—(S. 
Haas and §. Liwenstein, Germany.) 

6460. TrEaTMENT of AURIFEROUs ALLUVioN, J. A. 
Conrad, London. 

6461. Cuorppisc Macurxes, W. P. Thompson.—{J. 
Vritil, Germany.) 

6462. Case for Tickets, A. Casserini, London. 

6463. Cans, W. Law, London. 

6464. Acruatinc Toy Ania Ficures, W. H. Hall, 
London. 

6465. ADVERTISING, A. Maconochie, London. 

6466. Apparatus to Assist the Biixp in Wrirtixe, L. J. 
Mulot, London. 
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. Nrppces for Nursinc Borries, A. G. Brookes.— 

Lockwood, United States.) 

. Revizr Vatve, H. Kent, Lancashire. 

. Rescurne Lire from Fire, E. Weavers, Norfolk. 

. Lasts, E. 8. and J. C. Nightingale, Bedford. 

6471. Recorpine Visrations of Locomorives, J. Milne, 
Manchester. 

6472. ComBineD TaBLe, Mancut, &c., J. Connon, J. 
Duncan, and J. Marshall, G! iw. 

6473. Wire Tripop, J. F. Smith, Birmingham. 

6474. Comprvep Opera Giass and Recepracce, I. Weil, 
London. 

6475. Roastine Jack, J. 8. Howden, Liverpool. 

6476. Gates, C. A. Jones, Gloucester. 

6477. MatcHpoxes, A. E. Laing and B. Roberts, 


s. 
6478. Looms, H. B. Broadhurst, Manchester. 


6479. Bacxsanp, T. W. Hill, London. 

6480. Metaxiic Betts, &c., F. E. Plumb, Leeds. 
6481. Burrons, W. Palmer, Birmingham. 

6482. Sicut Fezp Lusricators, A. Gaon, Belfast. 
6483. Sewine Macurves, T. 8. P. > 


, Birming! 

6484. Stop Vatve, J. Nightingale, London. 

6485. Fats for Canpixe Encines, E. W. Wrigley and 
R. Patterson, London. 

6486. Rive Frames, E. W. Wrigley, R. Patterson, and 
H. Taylor, London. 

6487. THROTTLE VaLves, A. Ballantine and G. Cruick- 
shank, Glasgow. 

6488. Separation of TaiopaRaToLurpines, J. Dawson 
Kirkheaton, near Huddersfield. 

6489. Fitters, E. A. R. 8. Harvey, Glasgow. 

6490. Appress ATTacHMENT for Umpraias, E. A. R. 
8S. Harvey, Glasgow. 

6491. Cizaxsinc Crystats, C. O. Andreae. -(A. Sey- 
ferth, Germany.) 

., 6492. AzRaTiInc Macuines, H. W. Payne, Birming- 


6493. Lock Nut and Wasuer, A. Green, Birmingham. 

6494. Ernyt Mercartaneg, O. J. Steinhart, London. 

6495. Fine-escapes, C. W. Allen, Sheffield. 

6496. Rotter Mixts, H. J. Allison.—(H. A. Barnard, 
United States.) 

6497. Lirts, J. Corp, London. 

6498. Bittiarp TaBLes, G. T. Rick, London. 

6499. Bittiarp Cuz, F. R. Wright, London. 

6500. Apvertisine, B. Paul, London. 

6501. Venice Runners, C. L. Pierce, London. 

6502. Potters, J. M. Pollard, P. G. Russell, and H. 
Orth, London. 

6503. Secret Writina. J. Adair, Cumberland. 

6504. WaTeR-cLoseT Szats, B. R. Phillipson, Dublin. 

. LEVELLING INSTRUMENTS, C. T. Straus, London. 

. SHELLS of Provecriizs, T. R. Bayliss, London. 

- Boxts, R. G. Evered, London. 

Rack for Hose Pipes, G. W. Whatton, Glasgow. 

Unstoprerine Borr.es, T. Warsop, Nottingham. 

6510. Vatves for Gas and Arr Furnaces, R. Miller, 
Coatbridge. 

6511. Topacco Prrgs, A. B. Woakes, London. 

6512. Ciocks, J. South, London. 

6513. Casinc of Printinc Tyrer, A. Stolzenwald, 
London. 

6514. RecisTeRINe Tickets, H. 8. Ross, London. 

6515. Tine Rotiine Macuuyes, J. Munton, London. 

6516. Account Books, H. H. Lake.—{J. W. Horne, 
United States.) 

6517. Fire-proorine of Burtprnos, G. Hayes, London. 

6518. Stzam Generators. W. Chambers, London. 

6519. Rotary Sautries for Looms, W. P. Thompson. 
—(T. H. Mahr, Germany.) 

6520. ELectricaL Motors for Crocks, W. P. Thomp- 
son.—(Giinther and L. Hoppe, Germany.) 

6521. Seem, G. A. Jarvis and W. P. Thompson, Liver- 


poo! 
6522. Firterine Mvp, J. 8. Rigby and J. R. Wylde, 
Liverpool. 





65238. Ketties, B. Jones, T. J. Price, and F. Dixon, 
Liverpool. 

6524. De_rvertne Carps, B. Green, London. 

6525. Rarus for Ramtways, A. E. Scott, London. 

6526. Water Morors, F. W. Tuerk, jun., and W. H. 

les, London. 

6527. ere H. H. Lake.—(N. Tesla, United 
States 

6528. TREATMENT of Fecucent Matter, H. H. Lake.— 
(J. Hirshfeld, United States.) 

6529. Urn, H. Sumerling, London. 

6530. Exposives, A. Melville, J. B. Chalmers, and G. 
J. Marples, London. 

6531. Expiostves, A. Melville, J. B. Chalmers, and G. 
J. Marples, London. 

6532. Exptosives, A. Melville, J. B. Chalmers, and G. 
J. Marples, London. 

6533. Posta, Wrappers for Cincu.ars, &c., G. Searle, 


London. 
H. F. Edwards, London. 

6535. Borters, W. J. Jobling, London. 

6536. Piaster, H. W. de Lespare and W. H. Shafto, 
London. 

6537. AUTOMATICALLY-PROPELLED Toy VenHicir, M. A. 
Wier, London. 

6538. New Toy Musica Instrument, M. A. Wier, 
London. 

6539. Rottine Mitis, H. H. Lake.—(L. D. and J. EB. 

York, United States.) 

6540. Perroratisc Sueet Mertar, &., G. Hayes, 
London. 

6541. TRaNSPARENT Pictures, O. Imray.—(W. Read, 
jun., United States, 

6542. ApvERTIsING Banp for Carriaces, C. V. Meunier, 
London. 

6543. Lockie Siipinc Sasues, H. Algar, London. 

6544. Evectric Incanpescent Lamps, A. A. Goldston, 

on, 

6545. Excines, H. E. Newton.—(C. C. Worthington, 
United States.) 

6546. Heer Motor for Boors, W. A. Elliott.—(Date 
applied for under Patents Act, 1883, Section 103, 
19th March, 1889, being date of application in 
Victoria, Australia. } 

6547.JAuTomatTic Crrcurr ConTrouuErs, 8. C. C. Currie, 
London. 


6548. Ammunition for Guns, &., C. A. McEvoy, 
London. 

6549. Detivery of Liquips, E. H. Schloesing and 8. A. 
B. Dégremont, London. 


17th April, 1889. 

6550. Automatic Courtine of Carriages, G. W. Moon, 
London. 

6551. Cuecxinc the Receipt of Money, J. M. Black, 
London. 

6552. 
Birm: : 

= E.ecrric Exercy Merer, Sir W. Thompson, 


6554. Damprne Parser, W. Brierley and R. Hopwood, 
Rochdale. 


6555. Krronen Ranosgs, H. W. Allan, Glasgow. 

6556. Foor Rests for Cyctzes, A. Easthope, Wolver- 
hampton. 

6557. Cut-outs for Etecrric Currents, J. N. Cooper, 
London. 

6558. Hotpers for Serviettes, F. Fidler, Sheffield. 

6559. TreapLinc of Sewixc Macuives, A. A. Webb, 
Smethwick. 

6560. PortaBLe Dxiit for Borneo in Coat, J. Clarke, 


eanor. 

6561. Opznine the Doors of Hansom Cass, T. Thomas, 

London. 

6562. Buzzers, W. H. Dawson, London. 

6563. Fire Extixcuisninc Apparatus, J. Haslam, 
London. 

6564. SLeeve Links, G. E. Lancelott, Birmingham. 


ISTENSIBLE Borromep Bepstgeaps, F. Hoskins, 
ingham. 


6565. Susstirure for Giass, A. Rimmer and 3. a. 
Thomas, Liverpool. 
Botte Stoppers, &c., F. F. Wolstenholme, 


Sheffield. 
6567. Gas Propucer Apparatus, &c., W. Deighton, 
Leeeds. 


6568. Dynamo-ELEcTRIC Generators, G. E. Dorman, 
Stafford. 


6569. Dynamo-ELEcTRIC GeneRaToRS, G. E. Dorman, 
Stafford. 

6570. Dynamo-EvEcTRIC GenEraTors, G. E. Dorman, 
Stafford. 

6571. Dynamo-ELEcTRIC GenrRaTors, G. E. Dorman, 
Stafford. 

6572. Dynamo-ELectric Generators, G. E. Dorman, 
Stafford. 


= > rcrcaaes of Meratuic Roors, 8. M. Wilmot, 
risto! 
eS Lire-savinc Apparatus, J. Stanton, 


en . 

6575. VENTILATING Hetmets, &., W. M. Brittain, 
Yorkshire. 

6576. Treatment of Sewace, J. P. Cornett, Newcastle- 
on-Tyne. 

6577. Suups’ Sipe Licuts, A. Robertson, G Ww. 

6578. Arc Lamps and Pxonocrapus, G. Hookham, 
Birming’ 


ham. 
6579. Insucator, H. F. Jackson, A. Coleman, and P. 
Loftus, Sheffield. 
6580. Macuives for Currinc Wasnenrs, F. Shaw, 


on. 
 Saaee of Gum Copats, &c., G. H. Smith, 


on. 

6582. Fiusnixc Sewers and Drains, H. Jenner-Fust, 
jun., London. 

6583. Comprnep Nut Lock and Fisn-piare, G. Cooke, 
London. 

6584. Restrarnine the Serrine of Piaster, G. R. King, 
London. 

6585. TasLets for ApveRtisine, &c., R. H. Brunton, 
London. 

6586. Disa Covers, A. Watson, Walthamstow. 

6587. Boots, C. Arcolini, London. 

6588. - pga Four Arr, W. Clapham and P. Kitchin, 

mdon. 

6589. Dyz, J. J. Hummel, Liverpool. 

6590. Type-wreiters, W. P. Thompson.—({A. 7. Brown, 
United States.) 

6591. TemporaRILy Prorectine Surrt-currs, A. A. 
Fownes, Liv iL. 

6592. Lirts, R. ai Thorpe, London. 

6593. Growinc and TRANSPLANTING FLowers, J. C. 


M ; 

6594. CoaTine ARTICLES with Leap, &., H. F. Taylor, 
London. 

6595. Matcues, L. Cobbaert, Londun. 

6596. Protrectinc the Respiratory ORGaNs, 
Reischel, London. 

6597. Conveyine or ELEVATING MATERIALS, G. Paulin, 
London. 

6598. Hosiery, 8. Davis and F. Moore, London. 

6599. Rance-Frinper, H. H. Young, London. 

6600. ComBINED Bripiz, Bit, and MartincaLe, H. 

-Philips, London. 
— for CLeantne Paint, &c., J. H. Casey, 


on, 

6602. Carp Boxes, 8. K. Shing, London. 

6603. Cuimngy Cowt, I. Serginson and J. Noble, 
London. 

6604. Fire Screens, M. M. Brophy, London. 

6605. Gas Grittinc Apparatus, M. M. Brophy, 
London. 

6606. ConTROLLING RarLway WatTcuMeEN, E. Edwards. 
—({K. S&chiitte, Germany.) 

6607. Ixpicatine Disc SicraL, W. Holland.—(S. P. 
Wood, Victoria. 

6608. Avromatic Supports for superseding CrutcHes, 
C. B. Brown, London. 

6609. Oprarnine Execrricity, W. tt, London. 

6610. Wispows of Rartway CarRiaces, J. Robertson, 


ndon. 
6611. Fosuevine Provisions, &c., J. H. Stiles, 


London. 
6612. Sarery Caces fot Botries, J. Fleischer and W. 
Thomas, London. 


A. 





6613. Gas Burners, F. van den Wyngaert, London. 
6614. Making Human Harr Picrurss, G. B. Hall, 
ndon. 
18th April, 1889. 
6615. Sarety Prins, 8. Bagnall, Birmingham. 
6616. FURNITURE ‘as SECRET Beps, J. Weightman, 
Newcastle-on-Tyne. 
6617. Perrect Rirte Backsicut Liner, 8. Motton, 
Penzance. 
a Compressinc, &c., Tosacco, A. K. Irvine, 
Ww, 


6619. Founrain Pens, J. J. Ridge, Enfield. 
6620. Fasrenine for Umpre.ias, &c., 8. Klith, Long- 


rt. 
eek. Grinpinc Fiats of Carpine Enorves, J. Jones, 
anchester. 
6622. Evecrricat Switcnes, &c., F. G. Howard, J. 
pusisten, W. T. Burbey, and A. E. Williamson, 
mdon. 


Spee Spirit Frames, B. and W. Milner, Bir- 
mi 
6624. 


‘ham. 

lt Frre-oraTe, J. Farrar, Forest Gate. 

Porrerywarg, T. W. Bennett, Longport. 

. SHot Jack Mortons, J. Smithies, Middleton. 

7. Door Fastener, J.8. Dumbell, Wolverhampton. 

6628. Lavine and InsuLatino Mains, W. H. Scott and 

L. Paris and Scott, Norwich. 

6629. Taps or Cocks, D. Brittain and E. Bagnall, 
Wolverhampton. 

6630. Pickinc Arms employed in Looms for WEAVING, 
E. Crowther, Huddersfield. 

6631. Bevectinc Stereotyre Puates, J. Manning, 
London. 

6682. Type Writer, 8. M. Cockburn, London. 

6633. Exp Frames for Wrincinc Macuines, J., H., 
and W. Whittaker, Halifax. 

6634. Kxrttinc Macuinery, The No’ ham Manu- 
——s Company, J. Groves, and J. Whatnall, 


on. 

6635. Spit Pix, R. W. Fieldwick, London. 

6636. Pressine, &c., Burrer, H. McPhail, Dublin. 

6637. Sarery MecuanisM for Ciocks, J. Hawley, jun., 
Birmingham. 

6638. Motor Enoines, H. Williams, Manchester. 

6639. Secriona, Warpinc Macuines, E. and W. A. 
Rothwell, Manchester. 

6640. ApyusTaBLE Lock, A. F. Fowler, London. 

6641. Consumine Smoke in Furnaces, T. and J. Walls, 





on. 

6642. Borers for WasHinc C.ornes, W. H. Almond, 
Liverpool. 

6642. Screw Dies, D. Muckley and A. E. Pritchard, 
Birmingham. 

6644. Openinc Preservep Foop Caxs, T. Elcoate, 
London. 

6645. Sarery Va.vzs, J. L. Thomas, Liverpool. 

6646. Boots and SHogs, E. W. Allenby, Liverpool. 

6647. MecnanicaL Movement for Toys, H. P. True- 
man and M. Emanuel, Birmingham. 

6648. De.ivery of Batis, M. Whiteing, Brighton. 

6649. Routine or Marxino Stave Lines, 
Rochdale. 

6650. Lames, J. T. and T. Woodward and J. Thompson, 
London. 

6651. Gavornc InstRrMmeENts, G. Kosmack, London. 

6652. Weavine Suotties, C. O. Cramer, London. 

6653. Woop-carvine Macuinr, E. T. C. Koster, 
London. 

6654. EmpLoyine Maowetism in Locks, I. Bolaschoff, 
Londo. 


mn. 

6655. Frrepiaces, H. Heim, London. 

6656. CANDLE-HOLDERS, A. N. Hopkins and T. J. 
Baker, London. 

6657. Fire-crates, W. Bruce, —_ 

6658. Gearine of Bicycies, C. W. Plowman, Rich- 
mond Green. 

6659. Warer Gas, J. von Langer and L. Cooper, Leeds. 

6660. Socket for Coxynecrinc Tuses, J. H. Lyon, 


Cosham. 
6661. Bepstreaps, H. Swann and E. Mace, London. 
6662. Sprivxiers, R. D. Bailey, London. 
6663. VeneTIAN Biinps, B. Gearing, London. 
6664. Proputsion of Vesicies and Boats, G. Zanni, 
London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 





d Toot ror TurRNING anp Snapinc Emery 
Wueris, J. T. Huntingdon, Providence, RJ. — 
Filed April 9th, 1888. 

Claim.—(1) A tool for shaping emery wheels, con- 
sisting of a disc or discs, prongs A A, having bearings 
at their front end for the disc or discs, said prongs 
being adapted to be adjusted toward the disc to con- 
fine the same against lateral movement, an adjusting 
screw for moving the arms, and a second screw for 
controlling said movement, whereby the arms may be 
adjusted to lelism and in close proximity to the 
disc situated between them, substantially as described. 


397,503 





(2) A tool for ow emery wheels, consis of a 
disc or discs, and a holder for said disc, consisting of 
spring prongs A Al, having bearings for the disc and 
screw for adjusting the spring _ to el- 
ism and proximity to the disc, substantially as 
described. (3) In combination, the wheel, the spindle 
therefor, the prongs A Al having bearing openings 
for the spindle, said prongs being movable from and 
toward each other, whereby they may be adjusted 
close to the wheel, and a screw for adjusting the 
prongs to parallelism and in close proximity to the 
disc, substantially as described. 


397,738. Stream Pump, J. Maslin, Jersey City, N.J.— 
Filed March 6th, 1888. 

Claim.—In a steam pump, and in combination with 

a removable valve seat, as O, set on the under side of 

the inlet port, a cross-bar resting on a stationary por- 

tion of the shell, and a screw Zz h said 

cross-bar, and pressing the valve seat to its place, and 





away from the cross-bar substantially as described. 
The combination, in a pump, of a valve chamber hav- 
ing pee inlets and a ball valve therein with two 
movable valve seats facing each other, and fastenin 
devices, as the bolts X and sleeves Y Y!, 

above and below said valve, and the lower sleeve pro- 
vided with a projection y!, substantially as and for 


the purpose specified. The combination, in a steam 
pump, of a neck casting, as B, having a double seated 
valve chamber provided with openings above and 
below the same, and a double-acting disc valve vibrat- 
ing within said chamber, with two caps closing said 
openings, and one forming a support for the bottom of 
the valve and the other having an opening for the con- 
nection of a steam pipe, substantially as described. 
The combination, in a pump, of a valve chamber, a 
valve seat resting t the walls of an opening 
—— a vey ode - — the valve a = a bolt 
+ eoming inst a stationary part of the pum 
and the nut m, resting in a recess in the on — 
constructed to firmly hold the valve seat in its place, 
substantially as described. 


397,517. Mernop or Workinc Hyprocarsuretrrep 
Arm Enores, W. D. and &. iestman, Hull, 
county of York, Bi nd,.—Filed July 20th, 1887. 

Claim.—The herein descri method of controll 
the action of a motor engine operated by the combus- 
tion of inflammable charges composed of air permeated 
with liquid hydrocarbon and mixed with an additional 





quantity of air, substantially as described, said method 
consisting in automatically and simultaneously regu- 
lating the af id three te streams anterior to 
the vaporising of the liquid hydrocarbon, whereby the 
resulting tri-part working charge is, when necessary, 
attenuated without being diluted with a dispropor- 
tionate quantity of air. 


397,753. Governor ror Gas Enotes, D. S. Regan, 
San Francisco, and &, S, Bennett, Alameda, Cal.— 
Filed -— 4th, > ae he 

Claim.—(1) In a gas engine, a governer having 
the hinged arms J and K attached to the fixed collar 

I, the sleeve and inside ig wheel A, having the 

collar Q, with groove R, the connecting levers O and 

P, and cams B and C, in combination with the valve 

levers D and E, constructed and rated substan- 

tially as and for the purposes set fo: (2) In a gas 


397,753] 








engine, a governor having a sliding gear wheel A, the 
inSae eer quer F, the fixed gear G on shaft 8, and 
the intermediate — H, in eee — A 
cams B and C, for the purpose of opera e valve 
levers D and E, contrasted and 0} ted substan- 
tially as and for the purposes set fo! 


307,769. Dri. Heap, W. R. Wright, Port Huron, 
Mich.—Filed September 28th, 1888. 

Claim.—(1) In a drill head for removing incrusta- 
tions from tubes or flues, made tapering from its 
point to its middle part and cylindrical in rear of the 
middle part, said drill head being formed with ream- 
ing flanges extending spirally from the point to the 
butt, and the said reaming flanges being provided 
with bevels or treads on their outer surfaces extend- 
ing from the middle part to the butt of the drill head 


397,769 


. 





and of 


eutety increasing width toward the butt, 
substan’ 


ly as set forth. (2) The herein-described 


eq! eter in rear o! , and provided 
with the reaming Senge D, in ng | width from 
the point to the middle part of the drill, and provided 


with the cutting edges d, the undercut should: 

and the bevels d?, substantially as specified. 

397,935. Device ron PREVENTING THE LOOSENING OF 
Nuts, J. Powell, Cincinnati, Ohio.—Filed Septen- 


ers di, 


ber 27th, 1888. 
Claim.—A shaft, dle, or other revolving member, 
as C, jou ed wi a suitable , as A B, and 


ving a screw-threaded stem D and non-c’ 





shank F, which shank is located between said shaft 
and stem, in combination with a nut E and split 
spring ring washer G, which washer has a non-circular 
eye H engaged with said shank F, for the —— of 
compelling said spring washer G to turn unison 





with said revolving member C, as herein described. 
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THE PARIS EXHIBITION. 


Ow reference to the ground plan of the Paris Exhibition 
published in these pages at the end of December last, it 
will be seen that the Exhibition is divided into three 
great parts, sag sos hf a bridge over the Seine, and by 
a long avenue bounded by buildings, which length is 
extensive enough to be classed as a fourth great part of 
the world’s show which opens on Monday. On one of 
these parts, the Champ de Mars, is the Eiffel Tower, the 
Fine Art Section, Liberal Arts Section, and the Machine 
Gallery ; the exhibits of the chief nations of Europe, and 
those sent from America, are chiefly on the Champ de Mars, 
On the second great the Esplanade des Invalides, 
are the exhibits of the French Governmental Departments, 
also of countries far beyond the seas, such as Cochin 
China, the South African Republic, Madagascar, and so 
on, including most barbarian countries under French 
“ protectorate” as it is called; whenever the white man 
protects his black brother, we all know how it 
always ends. The third great section is that on the 
ee bank of the Seine, including the Trocadero, which 
the Parisians pronounce to rhyme with “ Madder Oh,” 
and the English, as a rule, to rhyme with “Beer Oh.” 
The exhibits on this section are chiefly floricultural; in 
fact, it may be . as the large pleasure garden of 
the Exhibition. e length along the banks of the 


Seine, including that connecting the Champ de Mars with | 


the Esplanade des Invalides, will contain anthropological 
designs, illustrating the condition of man in all times, 
and how he lived and worked in the Ages of Stone, 


sents France ee the world by her torch, and 
surrounded by Science, Industry, Agriculture, and Art. 
As to the lighting of the aqueous devices, below each 
basin are circular subterranean chambers, Fig. 6, 
| solidly constructed in Coignet cement; their roofs are 
| pierced with holes, Figs. 1, 2, and 4, closed with 
| plate glass at the starting point of jets of water, so that 
the light when it once = inside these jets follows their 
curves, because by the laws of internal reflexion it cannot 
escape. The principle is that long since used in Du ’s 
luminous fountain, and the effects produced are infinitely 
more beautiful than those evolved by the cheap method of 
throwing coloured lights from a distance through the air 
upon water devices. M. J. Charton states that in each 
| chamber an are lamp of great intensity is fixed, Fig. 3, 
| from whichall the light is thrown out horizontally by means 
|of a parabolic mirror; the m is received by a 
mirror placed at an angle of 45 deg., and is thereby 
thrown upwards, and after traversing changeable 
|coloured glass; also the glass at the base of 
| the water jet, colours the latter red, green, blue, 
| on some other hue, as the operator beneath the fountain 
| changes his stained glasses. Each arc lamp used in the 
| illuminations just described will yield the light of from 
, 500 to 1000 Carcel standard lamps. In order to illuminate 
| parabolic jets, which escape from horns of plenty, it is 
| necessary to arrange several mirrors in such a way that 
the light shall follow the trajectory of the water. In 
this case the water passes between two concentric tubes, 
and into the smaller of these tubes the beam of light is 








projected. Luminous fountains have already been ex- 


long, and have engines of 11,000-horse power. The spec- 

tator sees the blue ocean stretching away in the distance, 

whilst near him are the largest steams od of the com- 

pany, La Normandie, La Gascogne, La Bourgogne, and 
retagne. 

On the Esplanade des Invalides the buildings of the 
French War Department occupy much space. In these 
war materials are exhibited, with the exception of those 
which it is to the national interest to keep secret; health- 
promoting, ambulance, and other exhibits will be on view 
in buildings on the Esplanade, and towards the west of 
the area are spaces devoted to rs, i Tunis, and various 
more distant lands. The ground is partly covered b 
representations of villages in New 
Cochin China, and so on. 

The fétes in connection with the opening of the 
Exhibition will begin next Sunday, when the President 
of the Republic, accompanied by his. military guard and 
his official cortége, will arrive at two o’clock at Versailles, 
by the Avenue de Paris, which will be lined by troops up 
to the gate of the Chateau. The President and the 
Ministers will then take their place on an estrade in front 
of the ancient Hétel des Menus-Plaisirs; on each side of 
the platform various official bodies will take up their 
positions.. A marble plaque, in remembrance of the date 
of the first séance of the States-General, will be fixed 
upon the fagade by the Municipality of Versailles. The 
President, accompanied by his escort and his invited 
guests, will then place himself at the entrance of the 
Court of Honour of the Chateau, and the troops of the 
Versailles garrison will pass in review before him. He 


ledonia, Senegal, 
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Bronze, and Iron; it will also be devoted to agricultural 
exhibits. Without including this connecting length, 
which visitors will be able to traverse by means of the 
Exhibition Railway if they so desire, the Paris Exhibition 
covers more than seventy hectares, or twenty hectares 
more than the Exhibition of 1878. 

The Eiffel Tower is not at all the unsightly object 
which many prophesied it would prove, but its dark red 
chocolate colour makes it look heavier than necessary, and 
has all along ruined all attempts to get pure photographs 
of it untouched by hand, because of its bright sky back- 
ground. It is not to be painted blue, like the towers at 
the Crystal Palace, nor light grey, but is to be bronzed ; 
one of the cleverest and most trusted decorators in 
fastidious Paris has this work in hand, and no doubt will 
produce imposing results to the eye, but will still leave 
the Tower so that no justice can be done to it by photo- 
graphy, for there is little to choose between bronze and 
chocolate. On the first platform of the Tower, in addition 
to the four restaurants, there will be four shops, and 
through the great orifice in the centre of the area visitors 
will be able to look down and see the four feet of the 
Tower, just, says a French writer, as Pantagruel saw Paris 
from the height of his grandeur, though we suppose Pan- 
tagruelhadtwolegsratherthanfour. Astrange thingabout 
the Eiffel Tower is, that therestaurantson the first platform, 
as high as the towers of Notre Dame, have the equivalents 
of underground cellars; the cellars are rivetted beneath 
the platform to allow more space for other purposes above. 
The date on which M. Eiffel hoisted the Seauch tricolour 
on the top of the Eiffel Tower was March 31st last; when 
he descended he was made an officer of the Legion of 
Honour. His two principal co-workers were MM. 
Rouguier and Keechlin ; also M. Sauvestre, the architect. 

e illumination by night of the fountains and cascades 
of the Exhibition grounds has been carefully planned, 
chiefly with a view to general impression to be produced 
by the entire system upon the spectator, and that the 
luminous lines shall harmonise artistically with the lines 
of the adjacent buildings. The central fountain, Fig. 5, 


page 365, of the park, designed by M. Coutan, repre- 
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hibited in London, Glasgow, and Barcelona ; but these of 
the Paris Exhibition, installed under the direction of 
M. Bechmann, chief engineer of the service for supplying 
Paris with water, and by Messrs. Galloway and Co., of 
this country, will be of exceptional importance, because 
of the great masses of water in movement, the intensit 
of the light employed, and improved methods introduced. 
The great fountain under the Eiffel Tower, erected and 
sculptured by M. de Saint Vidal, will be illuminated by 
means of four arc lights, each of 350 Carcel lamp power. 
All this lighting of the Champ de Mars will be effected 
from three groups of central stations, presenting com- 
plete demonstrations of several systems of distributing 
electrical force. The first will be in the isolated garden 
alongside the Avenue de la Bourdonnais, between the 
machine gallery and the building containing miscellaneous 
exhibits, the second on the bank of the Seine near the 
bridge of Jena, and the third along the Avenue of La 
Bourdonnais, near the Press Pavilion. 

The projected method of lighting produces gorgeous 
effects. Might not the plan long ago tried at Nice be 
reproduced at the Paris Exhibition, of having an aquarium 
with the tanks disposed all around its walls, and every- 
thing arranged so that little or no light can enter the 
room except that reflected in flashes from the glittering 
sides of the specially selected living fish. The effect is 
said to have been fine. 

Among the constructions on the left bank of the Seine 
is an iron petroleum reservoir, 18 metres in diameter and 
8 metres high, filled with a panorama representing the 
features of the principal petroleum districts of America 
and Russia. The reservoir also contains statistical and 
other documentary information about the petroleum 
industry. In a glazed gallery and a pavilion alongide are 
exhibits of lamps and industries connected with lighting, 
heating, and the production of motive force by light and 
heavy mineral oils. On the same bank of the Seine is also 
the grand panorama of the Compagnie Transatlantique, in 





will then enter the Chateau by the marble staircase, and 
will perform the official ceremony in the grand gallery, 
after which lunch will be served in the Gallery of Battles. 
At half-past five p.m. the President and his invited guests 
will enter the park, open also to the public, and be present 
at the playing of the great fountains in the Basin of 
Neptune, recently restored. At night the city and 
chateau of Versailles will be illuminated by the municipal 
authorities. 

The féte of the opening of the Exhibition next Monday 
will take place in the evening. The outlines of the chief 
building, the Eiffel tower, and the central dome will be 
brilliantly illuminated by rows of jets, and 4000 
Bengal lights. From the Island of St. Louis to the Island 
of Gaasile a nautical féte will be held upon the Seine, of 
which the bridges and quays will be illuminated with 
long garlands of fire. In the illumination of the Champ 
de Mars, the bridges, and the quays, 100,000 gas globes 
will be employed. Three firework displays will take 
place at the same time; one at Pont Neuf, another in the 

arden of the Tuileries, and the third on the Island of 

renelle. During the nautical féte and the firework 
display, a general illumination of the tower will be 
effected by means of many-coloured Bengal lights, and 
the luminous fountains will be brought into play. Some 
parts of the illuminated water system will be in play all 
the evening. The Commissioners of Fétes have nomi- 
nated four vice-presidents to take the management of the 
fétes; the four are General Coste, who represents the 
War De ent, M. Georges Berger, Director-General 
of the Exhibition, M. Charles Garnier, and M. Chautemps 
president of the Municipal Council. 

Probably the most popular part of the Exhibition will 
be the fac simile representations along the Quai d’Orsay 
of man and his dwellings in all ages. M. Charles Garnier 
originated the idea, and five hundred thousand.francs were 





which the spectator finds himself on the bridge of La | 
Touraine in the Havre Roads. This is an Atlantic liner | 
now in course of construction, which will be 160 metres | 


laced to his credit by the Finance Committee of the 
Exhibition to enable him to carry out his plans. To illus- 
trate the conditions of existence of prehistoric man, those 
of the rough Stone Age who lived in caves or in holes 
burrowed under rocks are represented; the lake dwellers 
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builders with their dwellings. Huts of the iron age, 
houses of the ancient Egyptians, Hindoo and Assyrian 
dwellings, houses of the Pheenicians, of the primitive 
Hebrews, the Etruscans, the Greeks, the Romans, the 
Huns, the Scandinavians, the Esquimaux, and the Aztecs 
will be among the objects of interest in the Paris Exhi- 
bition of 1889. The Exhibition altogether is far from 
being in a complete state, and ne a couple of months 
may elapse before it puts on a finished appearance. M. 
J. Charton gives the yr nagnan Ramgare of the accom- 
nying general plan ; the numbers apply to similar num- 
rs upon the map :— 


.. Histwire de lhabitation. 87. Pavillon Humphreys. 


ie de Suez. 88. Pavillon Kaeffer. 
3. République argentine. 39. ThéAtre des Folies-Parisiennes. 
4. Pavillon du Brésil. 39 bis. Pavillon Toché. 


40. Pavillon Perusson. 

40 bis. Isba russe. 

7. République Bolivienne. 41. Bureau de Tabacs turcs. 

8. Brasserie Tourtel. uté de Monaco. 
9. Pavillon du Chili. 

10. Pavillon du Nicaragua. 

11. Pavillon du Lota. 

. République de Salvador. 

13. Pavillon des enfants. 

13 bis. Pavillon de la Mer. 


47. Pavillon des Forges du Nord. 
14. Pavillon Villar et Cotard. t. 


48. Pavillon Dillemon' 


15. République de I'Uruguay. 49. Ecurie militaire. 

16. République de Saint-Domingue. 50. Pavillon de la Société de Maric- 

17. République du y- mon 

18. Pavillon du Guatemala. js belge. 

19. Pavillon d’Haiti. 51 bis. Pavillon Solvay. 

20. Pavillon Indien. 51 ter. Colonie du Cap. Mine de 

21. Pavillon chinois. diamants de Kimberley. 

22. Resta t Roumain. 52. Pavillon du Génie Civil. 

23. Pavillonde Siam. 52 bis. Fonderies et Forges de 

24. Exposition du Maroc. "Horme. 

25. Exposition Egyptienne. 53. Anciens Etablissements Cail. 

26. Restaurant Duval. 54. Pavillon Royaux. 

27. Exposition des Manufactures 55. Pavillon Lacour. 
de l'Etat. 56. Union Céramique Chaufour- 

28. Pavillon Eiffel. nitre. 

29. Pavillon de la Société des Télé- 57. Exposition de Montchanin. 
phones, 58. Pavillon de la Société des 

30. Pavillon du Gaz. Forges de Saint-Denis. 

31. Chalet Suédois. 59. Pavillon des 

32. Chalet Norwégi 60. Pavillon Golden! 

33. Pavillon Brault. 61. Restaurant Duval. 

34. Pavillon Finlandais. 62. Exposition des Ateliers Ducom- 

35. Restaurant Kuhn. mun. 

36. Taillerie de diamants de MM. 68. Cour des Générateurs 4 vapeur. 
Boos fréres. 








WAR MATERIAL AT THE PARIS EXHIBITION. 


Tue number of exhibitors of war material is smaller 
than might have been expected. Some great firms are 
well represented, but, on the other hand, many are con- 
spicuous by their absence. If this meant that war 
material was a matter of decreasing interest, and that 
swords were at last being turned into plough-shares and 
pruning-hooks, there would be a great cause for rejoicing; 
unfortunately, we fear the very opposite is the case. The 
probability of war is such that each nation is developing 
its engines of war with as much secrecy as circumstances 
permit, which is a far less healthy condition than one that 
leads to open friendly competition in such matters. We 
should not have expected the British or German Govern- 
ments to figure as exhibitors in Paris, but that the French 
Government itself should show little or nothing, contrasts 
unpleasantly with the — of our own Government war 
stores, in our Inventions Exhibition, some few years since. 

To come to private firms, but few English figure 





in the list of exhibitors. Elswick and Whitworth’s are | 8" 


conspicuous by their absence, and Sheffield is wholly un- 
represented. Palmer, however, keeps the North before the 
public by a grand collection of models of ships, includ- 
ing some new types of war vessels. Gatling, Nordenfelt, 
and Maxim will, we believe, exhibit; and portable 
weapons are better represented than those of heavier 
classes by Brazier and Sons, Cogswell and Harrison, Eley 
Brothers, Greener, Kynock and Co., Webley and Sons, and 
White, of Birmingham. Mole and Son, we are glad to 
say, have come forward to prove that sword-making has 
not become wholly extinct in England. We say this, 
seeing that work of Wilkinson and Kirschbaum would 
probably be regarded as representing a standard to which 
we have been brought by the nelp of Solingen. This, we 
fear, closes the list of English exhibitors proper; but we 
suppose we have nearly as much share in Hotchkiss as 
France, although naturally enough, that firm prefer to 
figure as ens 4 exhibitors. 

We hope before long to do justice to these exhibits in 
detail by means of illustrated descriptions, but at present 
we do little more than enumerate the above; but we must 
add a few words as to the character of some of the prin- 
cipal things. To commence with Messrs. Palmer’s models 
of ships, the following war vessels are exhibited :—(1) A 
elted ruber of 7000 tons displacement, building for the 
Spanish Government; length, 340ft.; beam, 65ft. She 
carries an armour belt 12in. thick at the water line, and 
armour protecting her magazines and machinery. She 
has two armour-plated turrets, each carrying a 28 cm. 
(llin.) gun and ten 14cm. (5}in.) guns protected by 
shields on the upper deck, as well as a strong armament 
of Hotchkiss quick-firing guns and eight torpedo tubes. 
The engines are vertical triple-expansion of 13,000-horse 

wer, with forced draught, giving a speed of twenty 

nots. (2) H.M.S. Surprise; 1400 tons displacement, 
250ft. long, and 32ft. beam. Dispatch vessel built for the 
British Government, with twin screw and horizontal 
engines, compound type, 3000-horse power, and eighteen 
knots speed. (3) Torpedo gunboat, 210ft. long and 23ft. 
beam, 485 tons displacement ; engines 3500-horse power, 
vertical triple-expansion type. She has ten quick-firing 
guns and one to o tube. (4) A vessel of 9067 tons, not 
a warship, but built for East India trade, taking the 
highest class at Lloyd’s, with cellular bottom. She is 
divided into seven compartments by transverse water- 
tight bulkheads. She carries about 5000 tons cargo, and 
accommodates sixty first-class passengers, and has special 
machinery for rapid discharge of cargo. (5) Sea-going 
torpedo [ Ben length, 160ft.; beam, 17ft. 6in.; displace- 
ment, 165 tons; with triple expansion engines 200-horse 
power, with foreed draught, developing a speed of twenty- 





(For description see page 363.) 
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two knots. She has two bow torpedo tubes, and three 
on the broadside, with two 3-pounder quick-firing guns. 
(6) An Atlantic liner of 9600 tons, 450ft. long, and 54ft. 


beam, accommodating 250 first and 150 second-class pas- | 


sengers, and 1200 emigrants,with triple-expansion engines, 
13,000-horse power, and a speed of 194 knots. (7) A fruit 
boat, 1900 tons displacement, for West Indian service, 
triple-expansion engines with 2600-horse power, sixteen 
knots speed, the object being to carry the fruit rapidly into 
the market. There is also a working model of triple- 
expansion engines. 
essrs. Hotchkiss exhibit the following guns :—(1 and 2) 
Revolving guns of 37 mm. (lin.) bore, on conical s.s. 
mounting and on field carriage with shield. (3 and 4) 
Revolving guns of 47 mm. (1°83in.) bore, and of 53 mm. 
(2*lin) bore on non-recoil pivot. (5) Flanking revolving 
n of 40mm. (1’6in.) bore. (6) Rapid-fire 37 mm. 
(14in.), for torpedo boat. (7) Light 37mm. rapid-fire 
n, on recoil mountain carriage. (8 and 9) Light rapid- 
re guns of 47 mm. (1°85in.) and 57 mm. (2°24in.) bore. 
(10 and 11) Powerful rapid-fire 


service. (17) Ammunition, &c. There is also a torpedo 
tube and special apparatus for protection of ships against 
torpedo boats. 

Messrs. Eley exhibit central-fire cartridges, solid drawn, 
and copper rim fire and pin fire for ty pistols, and 
sporting guns; ‘but these and Messrs. Mole’s swords and 
other portable weapons cannot here be discussed in detail. 








SECONDARY BATTERIES IN THE UNITED StaTes.—An important 
decision has meg | been given on this subject by Judge Coxe, 
and the Electrical World says that, on the one hand, ‘‘ the decision 
gives recognition to the broadest claims in this field of Mr. Charles 
F. Brush. Deeming the matter of sufficient importance, we have 
called upon Messrs. Witter and Kenyon, who are the counsel for 
the Brush Electric Company. Below isa summary of the views 
they express :—‘ The court recognises Charles F. Brush, of Cleve- 
land, Ohio, as legally entitled above all others to be considered the 
first inventor of secondary batteries in which the active coating is 
mechanically applied. is view is in accord with and confirms 
the action of the United States Patent-office, which granted to Mr. 
Brush, March 2nd, 1886, after a contest with C. A. Faure and 
others, the Brush patents covering such secondary batteries, which 
is the class of secondary battery now in general use, as well by the 
above-named litigants as by others. The suit was brought by the 
Electrical Accumulator Company upon four patents, one patent to 
Shaw and Rogers, one to C. A. Faure, and two to J. W. Swan. 
The first patent was withdrawn by the plaintiffs from litigation 
and given up; the two Swan patents were declared to be invalid in 
the decision of the court. Of the two claims of the Faure patent 
sued upon, one has been declared to be invalid, if broad enough to 
be infringed, and the other has also been held to be invalid in its 
present form. The court has pointed out that if the Faure people 
disclaim all right to anything except one particular way of 
applying the coating—to wit, by ‘‘ paint, , or cement” 
—and limit the patent to that narrow and _ restricted species 
of secondary —e the court can sustain such a claim. 
The court having held all’ the claims declared upon by 
the plaintiff to be invalid, awarded no costs to complainant.’” 
On the other hand, ‘ The following has been issued by President 
D. H. Bates, of the Electrical Accumulator Company :—‘ Judge 
Coxe has just rendered a decision in the United States Circuit 
Court for the Southern District of New York, sustaining the Faure 
apa for improvements in secondary batteries or accumulators, 

e patent is held to cover and control the manufacture, use, or 
sale of _ secondary battery in which an electrode is used having 
the so-called active material applied in the form of a paint, paste, 
or cement, which is the only method yet known of constructing a 
Se operative secondary battery. The suit is entitled the 

ectrical Accumulator Company v. Julien Electric Company, and 
om complainant is entitled to an injunction, which will now be 

en, 


ns of 47 and 57 mm., | 
the former having limited recoil and automatic return. | 
(12, 13, and 14) Rapid-fire guns of 65 and 75 mm. and | 
10cm. (15 and 16) 42 mm. guns for mountain and yacht | 


| PARIS EXHIBITION—DEACON’S WATER METER. 


| THE water-meter shown by the accompanying section is a 
development of the meter devised by Mr. George Deacon, engi- 
| neer to the Liverpool waterworks, for constantly registering the 
flow of water through street mains and house pipes, thus per- 
mitting of the ready detection and localisation of any waste that 
might otherwise go on indefinitely without being observed. But, 
as the form illustrated is intended for dealing with large volumes 
of water, such as the supplies from reservoirs to trunk mains and 


I 


1 











Mlle 
la 


| 
up hl a) if: 
Vom Vom LL oN 

















h 
“s \\ 


eo 


(\ \ 
mf) 
ys 


My 
\) 


a 





“eT 








AN 





SSE 


LW 


et 


Ss 


ey 


a : A 1 at 
PN) 


the compensation water to rivers, there is no occasion for the very 
minute measurement and registration which are afforded by the 
waste water meter. Accordingly the parts are fewer, and the 
arrangement is‘simpler. The body A affordsa seat for the fixed 
hollow cone B, which in this form of the Deacon meter is inverted. 
The socket affords a guide for the spindle of the disc C, the highest 
and lowest positions of which, corresponding with the maximum 
flow water and complete closing respectively, are shown by 
dotted lines. Attached to the top of the spindle is a fine wire 
passing through a stuffing-box and over a grooved pulley, and 
kept taut by a small weight. This wire carries the metallic pencil 
carriage D, which rises and falls with the disc, and thus marks the 
rise and fall of water on the paper wrapped round the drum. 
As the latter is made to revolve by clockwork, and the paper is 
ruled with divisions for days, a complete diagram of the flow of 
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THE ELECTRIC aes THE PARIS EXHIBI- 


Tue principal central stations destined to supply the 
electric light for the machinery hall, exterior courts, 
the dome, three large galleries, and the terraces, gardens, 
and fountains, are being rapidly proceeded with. Work is 
carried on through the night by the aid of arc lamps 
temporarily installed, and run from two Edison stations 
in the grounds. Three of these central stations are close 
together, and will present features of great interest to 
electrical engineers. They occupy the whole of the exte- 
rior court on the right of the Palais des Machines, enter- 
ing the latter by the entrance in the Avenue de la Bour- 
donnais. The three stations are ee gre 3 those of the 
Société Gramme, the International Syndicate of Elec- 
tricians, and the Société Anonyme pour la Transport de 
Force. The first-named is in the the most advanced 
state of any, having already on the 16th and 17th of April 
run two dynamos to try the lamp circuits in the Palais des 
Machines. In this building there are nine 100-H.P. steel 
boilers, by Messrs. Davey, Paxmanand Co., working at 1201b. 

ressure, and four steam engines by the same firm already 
in position. The largest engine, a 350-H.P. of the com- 
pound girder type, was started on the 24th April, and all 
the four engines were run light on the following day. 
The large girder engine mentioned is destined to run two 
compound 150-horse power Gramme dynamos, connected in 
series to supply current to the four great lustres of arc 
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lamps in the Palais des Machines up till nine o’clock, when 
the sub-stations of the various firms belonging to the 
Electrical Syndicate will light up the Palais, and the above 
two machines will be switched on to work the illumina- 
tion of a portion of the fountains. Each lustre consists 
of twelve 60-ampére lamps of the improved Gramme type 
arranged three in series, and each set of three is controlled 
separately from the main switch board adjoining the 
dynamos, having its own switch, cut out, resistance, and 
ammeter in circuit. There are thus sixteen sets of lam 

absorbing in all 960 ampéres. From this central station 
also run three lead-covered cables, two mains, and one 
return to supply sixty-two large incandescent lamps of 
500-candle power, distributed along the first-floor ro ty 
the arches, and the staircase of the grand central Dome 
Boulevard facing the gardens. These are run by two 
compound Gramme dynamos connected in series, and 
driven by a compound Davey Paxman engine of 250-horse 
power. The third engine of 100-horse power, also com- 
pound, will run two compound Gramme dynamos for 
supplying exhibitors with light, and these will be run 
on the three-wire system of distribution. All the 
dynamos are of 110 volts. The fourth engine is a small 
10-horse power engine of the single cylinder type, and 
is employed for running the shafting controlling the 
automatic stoking of the furnaces, ‘his system is that 
of M. Godillot, and is kept in action by a worm revolving 
in an iron tube. The worm works the fine coal along to 
the several hoppers of each furnace. At the moment of 
discharge on to the grate, it is made to spread out evenly 
by falling over a fan, and small tubes containing water 
project on to the te and fan small streams of 
water as required, to regulate the heat of the bars, Steam 








will also be supplied from this station to two Paxman 
engines in the Palais des Machines running the shafting 
in the British section. 

The central station, adjoining the above, is that of the 
Syndicate of Electricians, which will light the railway 
annexe, part of the Palais des Machines, and the vestibule 
and gallery leading from the Palais to the central dome. 
The plant being put down consists of one engine of 
100-horse power and two dynamos by M. Borssat, one 
40-horse power engine and dynamo by the Société des 
Forges et Chantiers de la Méditerranée, a 30-horse power 
engine and dynamo by the Société Frangaise de Matériel] 
Agricole, and a Parson’s turbine steam engine. Steam 
from this station will supply Messrs. Crompton’s plant in 
the Palais des Machines. 

In this building—the syndicate—-there will be no less 
than eight different systems of boilers ; four of them, viz., 
the De Naeyer, Lacroix, Terme and Deharbe, and Roser, 
will supply steam to Messrs. Crompton. A Pressard 
boiler is to run Parson’s steam turbine, the dynamo of 
which will feed ten 250-candle incandescent lamps under 
the staircase in the centre of the nave of the Palais. 
M. Borssat’s steam engine will be supplied by a Montupet 
boiler, the two dynamos running part of the arc lighting 
in the Palais and thirty-five arcs in the railway annexe. 
A Durenne boiler ee the engine put down by the 
Société des Forges et Chantiers de la Méditerranée for the 


lighting of the vestibule of the Palais ; and a boiler, by 
Archambault et Soucaille, supplies steam to the engine of | 





| the centre of the building, and drive by belting direct on 


to Edison dynamos. Two 1500-light dynamos are 
driven respectively by two of the engines, and four 600- 
light dynamos by the other two. A fifth vertical engine, 
of the same power, fixed at the side of the building, runs 
two more 600-light dynamos. Steam is developed by 
three Belleville water-tube boilers. The engines are of an 
entirely new type, as recently constructed by Messrs. 
Weyher and Richemond, for the Edison central station in 
the Court of the Palais Royal, and, in fact, are destined 
after the Exhibition to be added to those already installed 
there. This station will run forty-four arc lamps in the 
statuary gallery (Gallerie Rapp), of which eighteen will 
be arranged in t lustres of six each, and light by 
means of 400 incandescent lamps the three buildings 
adjoining the station, namely, the administration, the 
press, and the Bulletin Offciel. One of the main entrances 
to the Exhibition will be at the Port Rapp, leading into 
the statuary gallery, and here alone twenty-two arc 
lamps will be run from the Edison station. Over 2000 
incandescent lamps of eight and four candles will be run 
from this station to illuminate the gardens, covered walks, 
lawns, and band-stands around the central fountains, and 
the outline of the monumental statue representing alle- 
gorically the City of Paris will be picked out by Edison 
incandescent lamps. Some forty arc lamps will also be 
run from this station along the fagade of the Palais des 
Beaux Arts facing the Avenue de la Bourdonnais, 

The next central station, destined to light the portion 
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THE PARIS EXHIBITION.—THE ILLUMINATED FOUNTAINS. 


the Vierzon Company—Société de la Matériel Agricole— | 


a dynamo of which runs part of the are lighting in the 
alais. 

The central station adjoining that of the syndicate is in 
the hands of the Société pour le Transport de Force par 
lElectricité, in conjunction with the Société du Travail 
Electrique des Métaux, and within the last week has made 
rapid strides towards completion. 

Steam is to be os by four Roser water-tube 
boilers at one end of the building. In the centre is fixed 
a 500-horse wer double-girder Corliss engine, con- 
structed by Messrs. Leconteux and Garnier. This engine 
will run a line of counter-shafting fixed between its shaft 
and the dynamos, The latter are four in number, and of 
the Marcel Déprez double-armature type. The station 
thus equip will supply current to light the Galerie 
Desaix—Musical Instruments Exhibition—with forty- 
four arc lamps, eighteen of which will be arranged in three 
lustres of six lamps each. From this station part of the 
central dome will be lit by 280 incandescent lamps; and 
100 arc lamps will be distributed along the exterior of the 
restaurants, the facade, and pavilions adjoining the dome. 
The Société du Travail Electrique des Métaux will run 
from this station about 1000 incandescent lamps of four 
and eight-candles for the lighting of the lawns and band- 
stands. 

The Edison Continental Company’s central station is 
situated on the Avenue de la Bourdonnais side of the 
Exhibition, behind the Palais des Beaux Arts, and is easily 
distinguished by its shaft, which is the only one on that 
sideof the Exhibition. Here areinstalled four triple-expan- 
sion condensing vertical engines, by Messrs. Weyher and 
Richemond, of Pantin, each of 150-H,P. These are fixed in 





of the Exhibition between the central gardens and the 
agricultural exhibits on the further side of the Eiffel 
Tower, is controlled by the Société d’Eclairage Eléctrique, 
and is situated on the bank of the Seine, on the left-hand 
side of the Pont d’Jena. Here are installed four separate 
single-cylinder condensing engines of the girder type, 
constructed by Messrs. Lecontent and Garnier. There 
are two separate lines of shafting, each of which is driven 
by two engines, one at each end, coupled direct. These 
lines of shafting will drive by belts the several dynamos 
fixed in the floor space between the engines. The two 
engines coupled to one of the lines of shafting are of 
150-horse power each, and the other two 200-horse power 
each. From the latter line of shafting is run, by rope 
pulleys, a 150-horse power Ferranti dynamo, mounted in 
the centre of the building. This machine will run some 
fifty Ferranti arc lamps along the Agricultural Annexe 
by the side of the Decauville railway cutting, running 
from the Champ de Mars to the Place des Invalides ; 
fifteen of the lamps being on the foot-bridge—passerelle 
—over the Pont d’Alma. These will be run by Ferranti 
transformers. The Duval restaurant, near the railway 
terminus, will have 400 lamps of 10 candles, run off two 
transformers; the Pavillon Mexique, 136 lamps of 
16 candles, and 100 of 10; and the Pavillon Republique 
Argentine will have 900 lamps of 7 candles, run off 
four Ferranti transformers, one in each dome. The 
Panorama Transatlantique will also be lit by six Sunbeam 
lamps of 100 candles, run off a transformer. All the 
above transformer circuits are to be run off the one 
machine; this type machine being, in fact, the smallest 
now made. In addition to this, some eight alternating 
Gramme dynamos and ten Rechniewski direct current 
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ARPER'S WIRE-STITCHING MACHINE. 
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THE PARIS EXHIBITION—BOOK-BINDING MACHINERY. 


(Lor description see page 380.) 
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Fig. |—MARTINI GAS ENGINE. Fig, 3-HART’S BOOK-PRESSING MACHINE. 
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machines will be run, supplying s»me 144 arcs, to light 
the fountains near the Eiffel Tower, the surrounding 
walks and facade of the Palais des Beaux Arts, terrace, 
steps, and gardens, and the Pont dJena. Some twenty- 
eight of these lamps will be on the Jablochkuff system. 
Steam will be developed by Terme and Deharbe boilers. 

The sixth central station is in the Motive Power Court, 
on the Ecole Militaire side of the Palais des Machines. 
Here are situated, throughout the length of the court, 
boilers of different systems, to supply steam to the 
Machinery Hall. The central station is in about the 
centre of this court, and is put down by Messrs. 
Ducommon and Steinlen, of Mulhouse, Alsace. The 
building is very large, but will be chiefly taken up 
by exhibits of the machine tools and lathes manufactured 
by this well-known firm. The electrical plant, of 300-horse 
power total, will consist of fifteen Gramme dynamos, 
run by Armington and Sims’ high-speed engines, steam 
being supplied by Lagasse boilers. The lighting will 
consist of thirty-four arcs round the external courts 
of the Palais des Machines, and ninety-six arcs inside 
thesame. The electrical sub-stations inside the Machinery 
Palace, although on a smaller scale, are of great interest. 
The Oecrlikon Works — Swiss—close to the central 
vestibule in the Machinery Palace, are running a direct 
coupled 60-horse power compound engine and low-tension 
dynamo, at 350 revolutions, to light their portion of the 
lower and upper galleries of the Palace by twenty-five 
arcs. Incandescent lamps and a large exhibit of motors 
will also be run by a 20-horse power coupled engine and 
dynamo, running at 480 revolutions. A large transmission 
of power plant—250-horse power—installed by these 
works we must leave a description of till later. 

Messrs. Crompton and Co., of Chelmsford, light a large 
portion of the Palace next the Avenue de la Bourdonnais 
entrance. In the body of the hall this firm runs 
twenty-four arcs of twenty-five ampéres, and in the lower 
and upper galleries seventy-nine arcs of eight ampéres. 
Two standards, each supporting forty incandescent lam 
at the foot of the staircase at this end of the hall, are also 
installed by this firm. Crompton dynamos and two 
Westinghouse engines are employed. 

The ‘Thomson-Houston International Electric Company 
is running an 80-horse power direct current electric 
gencrator, which supplies, at 500 volts pressure, a 45-horse 
power electric motor in the American section of the 
agricultural annexe, to be used for supplying power and 
driving dynamos to light that section. e space occu- 
pied by this company’s exhibits, and the United States 
section adjoining, will be lighted by thirty-five arcs of 
10 amperes, a 300-light plant on the alternating compen- 
sating system, and a 500-light plant on the alternating 
transformer system; the latter also supplying current to 
a personal exhibit of Professor Elihu Thomson in the 
Palais des Arts Liberaux, where different types of alter- 
nating current motors will berun. Of the welding plant 
and the two double-motor trucks for heavy tramcar work 
in the railway annexe run from the above generator we 
must defer a description. 

The Compagnie Electrique will run, by Otto gas engines 
in the hall, some thirty-four Gramme arc lamps on two 
circuits placed along the facade of the Palais des Arts 
Liberaux. 

From M. Boulet’s steam engine of 100-horse power will 
be taken power to run sixteen Sun lamps in the pavilion 
of the central Dome, installed by the Société des Brévets 
Clerc. 

Messrs. Sautter and Lemonnier will run some forty- 
two arcs from a 100-horse power steam engine and 
dynamo plant; Messrs. Alioth et Cie.—Swiss—some 
thirty arcs in the galleries, from a 30-horse power steam 
engine; M. Victor Popp, the inventor of the compressed 
air system by which a large part of Paris is lit, will light 
part of the upper gallery with five arcs run by a com- 
ey air engine. The remainder of the lighting in the 

alais des Machines is installed by Messrs. Woodhouse 
and Rawson; M. Jaspar, Belgium; M. Henrion, and the 
Société Belge; and the ornamental staircase at the 
Avenue de Suffren end will be lit by M. Jarriant—France 
—by means of 360 incandescent lamps of eight-candles. 

An Exhibition without illuminated fountains would, in 
the present day, be considered an anachronism. A glance 
at the plan on page 361 will show that in the grounds an 
illuminated fountain has been established. The engravings 
on another page show the nature of the appliances, 
which are very similar to those employed in South 
Kensington. Under the fountain basin is a water-tight 
chamber, in which arc lamps are placed. These lamps are 
provided with coloured glass screens, and direct their 
powerful beams up through suitable plates of strong 
glass, fitted water-tight in metal frames. The rays of 
light can be directed through horizontal as well as vertical 
jets. Our engravings will suffice to make the general 
arrangements intelligible. We have dealt more fully with 
it on page 361. 








THE POPP COMPRESSED AIR SYSTEM IN PARIS. 





EnGLisx engineers visiting Paris this summer will do 
well to make themselves practically acquainted with the 
system of transmitting power by means of compressed 
air, which has been in operation for some years. M. Popp 
long since suggested the working of clocks by compressed 
air, and the scheme was so well carried out that it me 
@ great success, and has been extensively adopted on the 
Continent. In Paris alone more than 8000 clocks are so 
driven ; these clocks are to be found not only in the 
streets, but at railway stations, in public buildings, offices, 
hotels, and private houses. We do not propose to describe 
the ingenious and simple mechanism used. M. Pop 
believed that compressed air was capable of doing muc 
mor: than driving clocks; a company was formed, 
machinery of about 4(0-horse power erected, mains laid, 
aud power supplied. The idea took root at once, and the 
company, under the title of the Compagnie Parisienne de 





Y Air Comprimé, has extended its operations on a very 
large scale. We devote a good deal of space this week to 
illustrations of the building and plant. 

The compressing station is situated at Bellville, in the 
Rue Fargeau, and there are now laid nearly forty miles of 
trunk mains, and at least an equal length of smaller piping 
for the service of clocks. The trunk mains are nearly 
12in. in diameter. The first descends from the works, 
which stand at a considerable elevation, passes through 
the Place de la Republique, and runs along the Boulevards 
to the Madeleine. The second main runs parallel with the 
first to the Rue de Pyrénées. Thence it proceeds to the 
Place de la Bastille, and along the Rue de Rivoli to the 
Place de la Concorde, joining the first main in the Rue 
Royale. The service pipes to the houses vary in diameter 
from l}ir. to din. The power taken off is used for various 
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arrangement, &c., this was left entirely with Messrs, 
Davey, Paxman, and Co. As will be noticed, the engines 
are of the firm’s coupled compound jet condensing girder 
type, witha fly-wheel in the centreof the length of the shaft. 
The dimensions are as follows :—High-pressure cylinder 
22in. diameter; low-pressure prs. in 35in. diameter; 
length of stroke, 48in. The condenser and the air pump 
which are horizontal, are fixed below the engine, the ump 
being double-acting, and driven by a connecting rod and 
bell-crank lever from the crank pin on the low-pressure 
side. The cylinders are each bolted to one of the girders 
which form the cover, The feet of the cylinders are 
secured to two longitudinal cast iron girders, upon which 
the air-compressors are also bolted, and these are further 
bound to the cylinder by two tie rods at the top, so that 
the whole plant is, so to speak, self-contained, 








ECCNOMIC SAFETY BOILER. 


purposes, wood turners, for example, taking on an average 
two horse-power, but. motors indicating 50-horse power 
are employed in several instances. Air is used by very 
various trades and businesses—printing, saw mills, hotels, 
&e. &e. The utility of the system in Paris is specially 
felt, because gas costs 7s. a thousand feet, and coal at 
least a pound a ton. The gas engine under these condi- 
tions is an extremely expensive motor. The municipal 
regulations bear heavily against the employment of steam 
engines. It is not remarkable that under the conditions 
compressed air, which is cleanly and requires no attention, 
should be extremely popular. 

But the Compressed Air Company does not rely on 
the hire of power for its income. 
obtained an electric lighting concession in one of the 
most important districts in Paris, reaching from the 


Madeleine to the Place de la Bastille, and when the plant | 
is complete 150,000 lamps will bein use. The dynamos | 


will be put down in suitable places and driven by com- 
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pressed air from the central station. At present it is not 
necessary to go into the operations of the company with 
more detail ; we shall return to the subject. 

On page 366 we give a general view of the central station. 
(1) Is the a cooler; (2) engine and com- 
pressor house; (3) boiler house; (4) workshop for making 
small motors; (5) site of water-softening and cleansing 
apparatus. Note.—The building shown has been re- 
moved. (6) Offices; (7) shaft to which boilers are con- 
nected by underground flues; on page 374 a view of the 
interior of the engine house, and on page 371 a general 
view of the boiler house. It isa noteworthy fact that 
the engines and boilers have been supplied by an English 
firm, Messrs. Davey, Paxman, and Co., of Colchester. 
The air compressors are the work of a French firm. 

In arranging for an installation of air compressing 
machinery of this kind, there are many points to be borne 
in mind :—First, what are likely to be the general re- 
quirements? secondly, public convenience and safety have 
to be considered, as the mains are laid in the principal 
streets. The Municipality of Paris tied down the dia- 
meter of the largest main so as not to exceed 12in. inter- 
nally. The joints had to be of such a nature as to prevent 
leakage. A large amount of waste would take place even 
with the smallest leakage. There are now, as we have said, 
nearly forty milesof mains, largeand small, and thisentails a 
vast numberof joints and connections. Sowell has the work 
been done, that thus far the loss from leakage has been of 
avery trivial character. In the contract for the machinery 
it was arranged that 1°6 cubic metres, or, in other words, 
564 cubic feet of air should be delivered to the receivers 
at 90 1b. ae per 1-horse power per hour, the tempera- 
ture of the air not to exceed 25 deg. Centigrade—77 deg. 
Fah.—above the temperature of the atmosphere. The 
consumption of French coal was not to exceed 0°8 kilo- 
grames, or about 1°8 lb. per horse-power per hour for the 
power above named. These are the principal conditions 
arranged between the purchasers and the users. 

With reference to the style and kind of machinery and 


The company has | 


The air-compressors are plain cylinders without tanks, 
| and discharge the air through the valves at each end at 
| the top, but for keeping down the temperature two jets 
| of spray water are admitted to the suction at each end. 
| We believe that the machinery generally, and the engines 
| and boilers in particular, are giving great satisfaction, and 
|a repetition order has just been received by Messrs, 
| Davey, Paxman, and Co. for a considerable increase in 
| the size and power of plant. The “economic safety” 
| boilers are of atype which has cae | been a favourite with 
| Mr. Paxman. Their construction will be readily understood 
| from the accompanying diagram. They are return tubular 
| boilers with a dry smoke-box at the back, and are of the fol- 
| lowing general dimensions. They are 14ft. 6in. long by 
7ft. Gin. diameter, with two flues in each 2ft. 6in. diameter, 
and each provided with two circulating tubes, and Paxman’s 
patent strengthening and expansion joint, shown by the 
accompanying sketch. There are seventy-four iron tubes 
in ois oe. external diameter, by 14ft. Zin. long. The 
" poilers were tested to 250 lb. 
per square inch for a working 

ressure of 125 lb. per square 
inch. The front plate, both for 
receiving the shell and flues, 
is flanged by hydraulic power 
from the solid in one piece. This 
flange was turned up on the rim, 
and flanged sufficiently wy for 
double rivetting. All the holes 
were drilled with the plates in 
position, and the shell butted 
together with outside and inside 
strips, and treble rivetted at the 
joints. The boilers are very 
carefully stayed with longitu- 
dinal stays threaded into the 
plates, and secured with nuts on 
the outside. These boilers 
are capital generators, and steam easily, and the 
average evaporation is about 10 lb. of water per 
pound of coal. The two furnace flues, each 2ft. 6in. 
diameter, empty themselves into a brick combustion 
chamber at the back end of the boiler. The heated 
gases then pass through the tubes into the smoke-box, 
and thence to the flues exterior of the boiler. The brick 
combustion chamber is an excellent preventer of smoke, as 
it becomes red hot, and the gases emptying into it ignite, 
and this in a great measure prevents smoke. The tubes are 
swept from the smoke-box end. There is no difficulty 
whatever in acne da out any repairs needed, the tubes 
being easily removed, as they are made ‘in. larger at the 
smoke-box end than at the other, and can, therefore, 
easily be withdrawn. They are made throughout of steel, 
and of the finest workmanship. They have proved them- 
selves to be efficient steam makers, and very economical. 
The entire plant reflects the utmost credit on all. con- 
cerned, Our engraving shows only nine boilers, but since 
the drawing from which it was prepared was made, two 
more have been put to work, and two more are being laid 
down, thus making thirteen in all. Three more engines 
considerably larger than the rest are in course of con- 
struction, and four additional boilers; so that ultimately 
the battery will consist of no fewer than seventeen boilers, 
each with a total heating surface of 1219 square feet. 

As the St. Fargeau Works are situated at a considerable 
altitude, and some distance from any river or canal, the 
water has to be taken from the town supply, and to get 
over the difficulty of heavy cost of water, an atmospheric 
cooler has been arranged, as shown on page 366. This 
consists of a wrought iron frame several — in height 
and covering a large area, The water from the condensers 
is drawn away by a centrifugal circulating pump driven 
by one of Messrs. Davey, Paxman, and Co.’s small 
“Windsor” vertical compound engines. This water is 
distributed evenly and completely over the atmospheric 
cooler, each stage ing covered with small laths, through 
which the water dribbles. The arrangement has answered 
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ly well, being a very effectual cooling agent. 
ei Me feeding the boilers is also drawn ae. the 
town supply. It contains a considerable quantity of 
mineral matter; so much so, that it was found the 
boilers soon became foul, and could only be kept clean at 
considerable cost and trouble. It was therefore decided, 
on Mr. Paxman’s advice, to put in a Gaillet’s water 
softening and cleansing apparatus, as made by M. Paul 
Gaillet, of Lille. The atmospheric condenser and water- 
softening apparatus are most successful. The air is passed 
from the compressors to cylindrical receivers, as shown 
on page 374, where the water admitted to the suction is 
drained away and drawn off. From the receivers the air 
3s into the oe _ before use ie » heated and 
nded by a special appliance—patent M. Popp-- 
pasar Eagan: < com with the paaerte So hig ly 
successful has this method of heating and using the air 
been, that the Compagnie Parisienne de l’Air Comprimé 
claims that the indicated horse-power on the motor 
amounts, when worked expansively, to 87 per cent. of the 
effective horse-powér represented by the compressor 
diagram. ; : 

There are six of these engines and twelve air com- 
pressers now at work. Nine boilers are in use, and eight 
more on order, four of which latter are now being fixed. 
With this plant, and slight assistance from another engine, 
the Compagnie Parisienne is enabled to deliver sufficient 
air to bring in a revenue of upwards of £36,000 per 
annum. The air is delivered and sold from 14°875 cen- 
times per }-horse power, to 4°95 francs per 12-horse power 

rhour. As the power of the motors increases the price 
is reduced, There is a number of motors working up to 
50-horse power indicated. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves a the opinions of our 
THE THEORY OF THE ARCTOS. 


Sin,—Some time ago I forwarded you a letter of mine, asking 
for an explanation of the theory of Mr. Perkins’ freezing appa- 
ratus; but as that letter elicited no reply, will you permit me 
to ask the question once more ! 

The apparatus is a modification of Carré’s, and I shall confine 
myself to Carré’s apparatus as the simpler of the two. The results 
produced are most remarkable and anomalous, and it is noteworthy 
that no writer has ever yet dealt with the thermo-dynamics of the 


rocess, 

" Briefly stated, the apparatus consists of two vessels connected 
by a pipe. In one, A, is a saturated solution of gaseous ammonia ; 
the other, B, contains nothing but ammonia vapour, It is placed 
in a vessel of cold water; heat is applied to A, the ammonia is 
driven out of the water, its aap augmented, and at last lique- 
faction takes place in B. When all the ammonia has been expelled 
from A it contains nothing but warm water. The fire is now with- 
drawn, and the whole allowed to cool down ; then the water begins 
to reabsorb the ammonia. The liquid ammonia in B boils under 
the reduced pressure, and absorbs so much heat that the water 
surrounding itis frozen. 

Now, at the beginning of the process, let us suppose that the 
whole 5 re on the normal temperature, contains 10,000 
units of heat. Fuel being applied, the temperature of the appa- 
ratus is raised, and it now contains, let us say, 15,000 heat units. 
The heat source is removed, and congelation takes place, with the 
result that the heat contained in the whole apparatus is 7000 units, 
What bas become of the 3000 units? No more heat was put into 
the vessels than the fire accounts for. What became of it! Why 
is the whole colder because it has been heated than it was to begin 
with? Of course there is an explanation, but I cannot find it in 
any book, SIGN, 





ENGINEERS FOR THE NAVY. 


Sir,—May I again ask your indulgence in order to correct an 
error which appeared in my letter to you of last week! I find it 
stated, with reference to the training of engineer students, that 
‘‘the amount of time given to theoretical study is forenoons—from 
9 to 12a.m.—and three evenings—from 6 to 8 o’clock—per wee 
the remainder of the working days of the week being devo’ 
entirely to practical instruction, &c. &c.” 

The amount of time devoted to theoretical | should have 
been stated as being two forenoons per week, kc. You will thus 
see that very little of the time of the working hours of the engineer 
students is taken up in theoretical subjects. With regard to the 
number of ships—500—which I stated as requiring engineers, it is 
certainly true that they are not at present all in commission at one 
time, but all, or nearly all, would be required in the event of a war; 
and, therefore, I do not see that their engineers would be available 
for any other ships. I am afraid on this point I did not make my- 
self quite clear last week. 

In the article which you published you state that the gap 
between the naval engineer and the engine-room artificer is too 
large, and here, I think, every naval engineer will oe with you. 

e rating of ‘‘chief-engine-room artificer” should be raised to 
warrant” rank. If such a rank were created for the engine-room 
artificers it would be a prize worth striving for, and would be a 
decided stimulus for them to continue showing the zeal and effici- 
ency in performing their duties which already characterises them ; 
and the service would be distinctly the gainers. Why the position 
of “warrant” rank should be kept exclusively for one class of arti- 
ficers-—i.e., carpenters, who, of all mechanics now in the Navy, are 
certainly in these days of iron the class least wanted—in the Navy, 
is a point on which all classes are still PUZZLED, 

Portsmouth, April 29th. 


ENGINEERS AS SHIP SURVEYORS. 


Sir,—I have followed with interest the letters on the above 
subject which have appeared in THE ENGINEER. It has always 
been a wonder to me why fitters were appointed as ship surveyors, 
It seems the conventionally right thing to assume that engineers 
are melt of doing all manner of work, and that the great 
aye le of division of labour applies only to common folk, How 

it possible for a young man who has heen all his time at the vice 
to make an efficient ship surveyor! On the other hand, how is it 
possible for a young man who has been seven years wee on 
ship construction to make an efficient engine surveyor? Surveyors 
should be practical men, with sufficient intelligence to be able to 
calculate the strength of different combinations of material to 
resist the strains to which they may be subjected. The Board of 
Trade and Lloyd’s require ‘‘the workmanship to be well executed 
and submitted to the closest inspection and ded when neces- 
sary;” consequently, surveyors should be able to give an opinion 
upon every detail. ‘‘M. E.” considers himself capable of surveying 
a ship ‘after two weeks’ work, thoroughly mastering the nomen- 
clature of the plating.” What an idea he must have of an efficient 
survey! Will the of Trade or Lom lp make further ap int- 
ments from this class after such a confession of weakness? ‘M. E.” 
considers the question of shipwright or engineer ey yee can be 
settled by an a to fees! He does not appear to know that a 





ship is designed, and the power for her propulsion calculated, before 





the engineer is asked to construct the engines. Then he has a 
sneer at the speed of the English line-of-battle ship, forgetting for 
a moment the recent escape of the Calliope from destruction. 
Properly to survey a ship a man should have experience of ship- 
building, wood, iron, and composite, and the fitting out of the 
same, without which his survey is worse than useless, It is mere 
convenience, and not efficiency, that is studied in the appointment 
of fitters as sbip surveyors, and I trust in the interests of the public 
that the system wil! be discontinued. LONGITUDINAL. 
April 28th. 





MASS AND WEIGHT. 

Sir,—I am pleased to notice the letter from ‘‘ Eng. Undergrad. 
R.W.I.,” as it affords independent testimony to the confusion of 
teaching in dy ical treatises. In former days, of Rankine for 
instance, in employing the gravitation unit of force, and conse- 
quently the equation 

f:9 tt Peay 


or P= ve 





it was usual to put “ = M, as an abbreviation, thus making 
P = My, and to call M the masz. Then W tho weight being 
measured in pounds, the unit of mass was gy pounds. But in 
modern dynamical teaching, the unit of massis the pound, the same 
as the unit of weight. But it is not pointed out with suffic'ent 
clearness that now, in the equation P = M f, the unit of force is 
no longer the old gravitation unit, the attraction of the earth on 
a pound weight, but is now the absolute unit of force called the 


poundal. Also that the equation W = MgorM = W now no 


longer holds, but must be replaced Ly W = M; the weight and 
mass being the same, both measured in pounds. 

So far as the engineer and practical man is concerned, who 
always works with gravitation units, the word mass is unnecessary, 
and only a source of confusion, as your correspondent’s letter and 
most students of dynamics will testify. A, G, GREENHILL. 

March 29th, 





Sir,—The fact that your correspondent on the subject of mass 
and weight does not understand the relations between P, g, W, 
and ¢, is not very astonishing, considering the way it is treated in 
the text-book he speaks of. The ratio f:g::P:M is wrong. 
The ratio f:g::P: Wiscorrect. The statement that W = M g 
is also correct, 

When a person holds a body in his hand, he feels the weight of 
it, and exerts a force to sustain this weight, the measurement of 
which is therefore the measurement of the force with which the 
earth attracts the body. But force is proportional to mass and 
to acceleration. The mass in this case is the mass of the body 
held, and is = M; the acceleration is 32°2ft. per second, and is 
=g. Therefore the weight of the body = this force=c M g, c 
being a constant, which can be made unity by a suitable connection 
between the units of mass and weight. 

Suppose we choose the unit of weight as 1 lb., required the unity 
of mass. In the equation W = M g, c being = 1, put M = 1, then 
W = 32:2, which shows that the unit of mass is as much matter as 
weighs 32‘2lb. Thus, to get the units of mass in any body, we 
divide its weight in pounds by 32-2. 

Again, suppose the unit of muss be chosen as the mass of 1 Ib. 
weight, required the unit of weight. In the equation W = M g, 


let W = 1, then 1 = Mg, and M= 1 which means that the mass 


of unit weight is as much mass as weighs z} ; lb., or about 4 oz. 
Then as regards the measurement of force. Since it is a. 

tional to the mass moved and to the acceleration, we have P=c M f, 

c being a constant, which may be taken as unity. Then P = Mf, 


but M = ¥. Therefore P = f™, 


g 
or Sigrid: %, 
or S3.g.2.27 1 ie 

In the gravitation method of measuring force the weight of 1 Ib. 
is taken as the unit force—that is, a force which produces in the 
mass of 11b. an acceleration of 32°2ft. per sec. per sec. In the 
equation P = MY, let M = 1; then P = 322. .°*. P being Ibs, 
as well as units of force, the weight of unit mass must be 32°21b., 
which is the same result as we got by the first method of measure- 
ment of mass and weight, and the same results hold. 

In the absolute measurement of force—distinguished from the 
gravitation method as absolute, because by the gravitation method 
the unit force being the weight of a lb. varies from point to point of 
the earth’s surface—the unit force is that force which will produce 
unit acceleration in unit mass. Choosing unit mass as the mass 
of 11b., we get the unit force in absolute measure to be that force 
which will produce in 11]b. an acceleration of lft. > second per 
second, To compare this unit with the gravitational unit we have 
only to note that, instead of producing unit acceleration in a lb. 
the gravitational unit produces an acceleration of 32°2ft. per second 
per second, and it is therefore 32°2 times the absolute unit. 

To illustrate this we will take an example: Find the force to the 
centre in lbs, required to keep a body weighing 32°2lb. moving in 
a circle of 2ft. radius with a velocity of 4ft. per second. First, by 
the gravitational method which gives the force in lbs. directly: 

p =W V? _ 322 x 16 _ gy, 
gr 322 x 2 
Second, by the absolute method. The mass is 32:2 because the 
unit of mass is the mass of a lb. 


p=MV_ = 16 





= 257 6, 


7 

dividing by 32°2 to get the force and gravitation units—i.e., lbs.— 

we have 8 lb. as before. A SYMPATHISER. 
Edinburgh, April 29th. 


DONKIN’S COEFFICIENT. 


Str,—I observed your footnote to my letter on the above, but 
Mr. Donkin’s letter renders it unnecessary for me to point out how 
the radiation and conduction losses may be measured. I am g' 
Mr. Donkin agrees with me. W. H. Norrucort, 

Hatcham Ironworks, London, April 29th. 

{Mr. Donkin has given no figures or details of his method. It 
appears that the loss when an engine is running may be very 
different from that when an engine is standing with steam in the 
cylinder. This is the point that needs clearing up.—Eb. E. 





USING UNSAFE STEAM BOILERS. 


Str,—I see from the newspapers that it is the intention of Sir 
Wm. Houldsworth, M.P., to introduce into Parliament during the 
erga session a Bill for the compulsory inspection of steam boilers. 

t such a Bill is not entirely superfluous the following incident 
may tend to prove. <A few days since, in the ordinary course of 
business, I was called in to inspect a boiler that would not keep 
its steam. On examination, I found that the cylinder of the engine 
required re-boring, as there was a considerable escape of steam past 
the piston; but in addition to this, I found two extensive cracks in 
the crown plate of the boiler—a worn vertical tubular one. The pres- 
sure gauge on my arrival showed 70lb. pressure, although the 
safety valve was sup to blow-off at 601b.; this latter was, on 
examination, found to be some 201b. out. The man in charge was 
not a proper engine driver, but had been working in a saw mill, 
and neither he nor anyone else in the establishment had any suffi- 
cient knowledge of a steam boiler and the dangers they were 
incurring. This piace was at the East-end of London, and crowded 
with workpeople. The wonder to me is ¢hat, under such circum- 


stances, we do not have more of these so-called “‘accidents.” If a 
fatal explosion had taken place, probably rival experts would have 
been called in, who would have promulgated more or less learned 
theories as to its cause, and the result would have been as usual, 
‘*no one to blame.” M. Powis Bate, 
Appold-street, E.C., April 27th. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—QUEEN’S BENCH DIViSION. 
Before Mr. Banon PoLiock and Mr, Justice Manisty. 
GIFFARD v, THE MAYOR AND CORPORATION OF WOLVERHAMPTON. 


THIs case had arisen out of a failure to provide for the disposition 
of the sewage of the town of Wolverhampton, which has about 
80,000 inhabitants. It appeared that the corporation had in 1870 
adopted a system known as ‘‘the broad irrigation and filtration 
system,” under which they bad aquired a farm of between 300 and 
400 acres about three or four miles from the town, and had drawn 
the sewage into tanks, whence, after filtration, it was spread over 
fields as manure. This turned out unsatisfactory, and the sewage 
was allowed to escape into a brook which passed through land 
belonging to Mr. Giffard, the predecessor of the present 
laintiff, and which, it was said, bad been a pure trout stream, 
ut which bad become polluted by the sewage poured into it. For 
this Mr. Giffard brought his action, which was referred to an engi- 
neer to direct what was to be done, and he directed certain mea- 
sures, which, it was found, were unsatisfactory; so that it was 
admitted that the sewage still poured largely into the brook and 
lluted the stream. The present Mr. Giffard, whose father had 
n tenant for life of the property, now brought an action against 
the corporation for the nuisance, and they having no defence, an 
application was made to the court for an injunction to restrain the 
corporation from letting the sewage run into the brook, and in 
August, 1886, an order was made that the corporation should be 
so restrained, and that the damages should be so ascertained by 
Mr. Justice Wills at the assizes at Birmingham. It was then 
between the parties that a skilled person should be 
appointed to determine and direct when the ration were to 
have the brook cl , and that in the meanwhile the injunction 
should be ded for a year, with liberty to the corporation to 
apply to Mr. Justice Wills for a further suspension, and that if any 
difficulty should arise it should be refe to him. Mr. Justice 
Wills appointed Mr. Moorsom, a well-known engineer, and the 
parties agreed to a further suspension for six months, Mr. Moor- 
som made a report to the effect that the corporation were doing 
their best, and on the 11th of February, 1888, Mr. Justice Wills 
granted a further suspension of the injunction for a year, which 
expired on the 11th of February last. In the meantime Mr. Moor- 
som made a second report to the effect that the steps being taken 
by the corporation were proper, and in January he made a third 
report, also rather favourable to the corporation. On the 28th of 
January an application was made to Mr. Justice Wills fora further 
pension of the injunction, but he declined to grant it, conceiving 
that he had no power todo so. On the llth of February the sus- 
pension already granted expired, and notice was given for a motion 
for a further suspension of the injunction, which now came on. 

Mr. WILLIAM GRAHAM appeared for the corporation in support 
of their application, and urged that it was impossible for them to 
have canguuadh the system of sewerage which they were endea- 
vouring to carry out. [Mr. BaRoN PoLLock pointed out that the 
order was by consent, and only provided that the judge might 
order “a” suspension—that is, one suspension. The order did 
not provide for renewed suspensions from time to time.] No 
doubt that is so; the order was drawn up omitting those words, 
but such was the intention. [Mr. Justice Manisty: Can that be 
assumed? There was a suspension of the injunction for a year 
under the order, then a further suspension for six months by con- 
sent, and then the learned judge allowed a suspension for 
another year. us the suspension of the injunction has 
already lasted for two years and a half. How long are these 
attempts to last?] It was impossible to fix a particular period. 
The ~~ er have been doing their best; they could do no 
more. If they are to be restrained from sending the sewage into 
the brook, there will be an epidemic in the town. ([Mr. Baron 
PoLLock: We are accustomed to such anticipations. It we restrain 
the sending of the sewage into the brook, we are told we shall 
cause an epidemic in the town; if we allow it, we are told we shall 
cause an epidemic in the country.] If the corporation are pre- 
vented from sending the sewage into the brook, then the result 
will be that they must stop up the sewers, and so force the sewage 
back into the houses. [Mr. Justice Manisty: They will think 
twice before they do that. We are not to be frightened by such 
a threat as that—to | nga a whole town with their sewage!] 
[Mr. Baron PoLLock: We must endeavour to nerve ourselves to 
deal with the case without regard to these menaces.] What are 
the corporation todo? [Mr. Justice Manisty: It is, no doubt, a 
question of money.] Fuurteen thousand pounds have already been 
spent in abortive attempts to deal with the difficulty. They cannot 
possibly complete the works without a further extension of time by 
the continued suspension of the injunction. 

Mr. UNDERHILL, Q.C.—with Mr. J. G. Woop—appeared for the 

laintiff in opposition to the motion for a further suspension of the 
injunction, 

The Court came to the conclusion that the learned judge, under 
the order, had only power to grant a further suspension of the 
injunction—that is, to grant such a suspension once for all, and not 
to grant renewed suspensions from time fo time. The appeal must 
therefore be dismissed with costs. 











TaNsa WATERWORKS SCHEME.—The Bombay Corporation has 
received a reply from the Secretary of State refusing the request 
that a million and a-quarter sterling for the Tansa Waterworks, 
which we have described, should be repayable over sixty years, but 
substituting forty in lieu. This is a great disappointment to the 
Corporation, who intend sending in a fresh memorial on the 
subject. 


GeEoLoaists’ AssociATion.—The following are the probable ex- 
cursions for 1889:—-Saturday, May 18th, Boxmoor; Saturday, May 
25th, Brentwood; Saturday, June Ist, Sevenoaks and Ightham; 
June 10th and 11th, Jpswich—Whitsuntide excursion ; Saturday, 
June 22nd, Horsham; Saturday, June 29th, Medway; Saturday, 
July 13th, Epsom; Saturday, July 20th, Wallingford; August, 
North Cumberland, long excursion—the date will be given in next 
circular, 

LeEDs WaTER Strr_y.—A special meeting of the Waterworks 
Committee of Le@ds was held on the 26th ult. to consider the 
leakage of the Eccup reservoir, on which Mr. Hewson, the borough 
engineer, reported a fortnight ago. Mr. Hewson stated that while 
in January, when the reservoir was of the depth of 564ft., the 
leakage per twenty-four hours was 1,139,762 gallons nom that its 
depth has been reduced to 30ft. the daily leakage is 607,193 gallons. 
Mr. Hewson’s advice is that no attempt should be made to increase 
the contents of the reservoir without first adopting measures to 
prevent the leakage wearing away the puddle wall, or of stopping 
the leakage altogether. By carrying out his ens which 
would entail a maximum cost of £15,000, the leakage and the 
damage to the reservoir would be alike obviated. Briefly, the 
proposition is to carry a shallow puddle wall to the depth of the 
existing puddle wall, and to throw out from the end of it a wing 
trench to a similar depth. This work would occupy eighteen 
months. For this purpose the Eccup reservoir would have to be 
run dry, and water from the Washburn be carried by pipes across 





the reservoir to the valve shaft of Biackmoor tunnel, and for that 
work the old conduit would be utilised, 
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SMITH AND COVENTRY’S MACHINE TOOLS. 





Messrs. SmirH anp CovenNTRY, of Manchester, have sent 
to the Exhibition a large number of machine tools, in- 
cluding the two shown by the accompanying illustrations. 
The lathe embodies the latest developments in this style 
of tool. When these lathes were first offered to the engi- 
neering public they were only capable of dealing with very 
small studs; but the chasing apparatus has since been added, 
double gearing introduced, and, in cases where the work has 
demanded it, the bed has been lengthened out and a loose head- 
stock added, so that now long bars, up to 3in. or din. in 
diameter, can be manipu- 
lated, and threads cut— 
either V or square—up to 
Shin. in diameter. We are 
informed that between seven 
and eight hundred of these 
lathes have been sold up to 
the present time, so that the 
firm have had ample oppor- 
tunity for perfecting the 
design, which opportunity 
they have not failed to make 


the best use of. The radial 
drilling machine which 
is also included in the 


exhibit, is one of the firm’s 
regular. type, with balanced 
spindle, arranged so that it 
can be raised or lowered 
quickly by hand, or fed 
down at a suitable rate for 
drilling. This machine has, 
however, chiefly been sent in 
order to show the practical 
working of Pearn’s Light- 
ning Tapper.) of which 
Messrs. Smith and Coventry 
are the sole iicensees and 
manufacturers. This little 
appliance has been truly 
called “ Lightning,” fur it is 
amazing to see the speed at 
which it works, making the 
same number of revolutions 
per minute as the drill 
which preceded it for drill- 
ing the hole, while the rate 
of advance is regulated by 
the pitch of the thread ; 
in fact, a hole is’ tapped 
perfectiy equare with the 
work in less time than it 
would take a fitter to truly 
start his first or taper tap. 
Under these circumstances 
we think the makers are 
justified in saying that “no 
drilling machine is complete 
without the lightning tap- 
per.” There is, moreaver, 
no possible danger of break- 
ing a tap or twisting off a 
stud, owing to the apparatus 
revolving without advance waen a certain resistance is ex- 
ceeded. 








TRIPLE-EXPANSION ENGINES OF THE 
STEAMSHIP BENMORE. 

We illustrate this week, in two views, a set of engines of 
1000-horse power, built by the North-Eastern Marine Engi- 
neering Company, of which Mr. Irwin is the manager, at: its 
great new works at Wallsend, close to Newcastle-on-Tyne, 
an example of its latest design. The engines illustrated, 
which have cylinders of 20in., 38in., and 55in. diameter 
respectively, with a stroke of 36in., were built to the 
order of the Grampian Steamship Company, and have re- 
cently been placed on board the steamer Benmore, a fine 
cargo ship, built by Messrs. Dobson and Co., of Low Walker 





iTllustrated in Tak Excineer during the Manchester Meeting of the 
B.itish Association, 1887, 


On reference to our illustrations, it will 


Newcastle-on-Tyne. 
be observed how very compact these engines are; at the same 
time, that all the working parts are perfectly accessible, and all 


the principal parts interchangeable. In instances where the 
company has substituted triple for compound engines on board 
old ships, they have found that they could always get an equal, 
and generally a greater, power into the space previously, 
which is a great saving in cost of ship work as compared with 
cases in which there is a necessity fur the removal of the 
bulkheads. 

The North-Eastern Marine Engineering Company has supplied 
a large number of triple engines to vessels of different classes, 





Taking the company’s works at Sunderland and Wallsend 
| together, there are at present close upon 100 vessels afloat fitted 
with triples manufactured at one or other of the works. The 

results which have been obtained in economy of consumption of 
fuel have been of a highly satisfactory nature, the returns of 
many of the steamers showing that an indicated horse-power 
has been obtained with an expenditure of only 1°3 Ib. of coal. 








HAMBURG SHIPPING, 





THE United States Consul at Hamburg reports: Hamburgis by 
far the most important seaport on the European continent, but 
few of those interested in shipping matters have any idea to what 
extent this distinction is justified.! Recently all the port arrange- 
ments have undergonea complete change,owing to Hamburg’sentry 
into the German Customs Union. A comparatively small part 
of the harbour has beén reserved as a free port, the boundaries 
| of which have been strongly fenced in and otherwise guarded. 














“rea ancien ~ 


Property within these limits has increased enormously in value. 
Extensive docks, sheds, warehouses, &c., have been erected, and 
to judge from the number of new sailing and steam ships 
building for Hamburg account, the new port promises to become 
well patronised. Allthe Hamburg steamship lines are increasing 
their fleets, and one firm has recently given an order for the 
construction of four large iron sailing vessels. The stocks of 
all the shipbuilding yards are full, and more than forty large 
sailing and steam vessels are building in Hamburg alone, 
exclusive of many others for Hamburg account in German and 
foreign yards. The Hamburg South American heads all the 
lines as regards additions to their fleets, now having twenty-four 
large steamers. A new 
branch has been organised to 
run large steamers between 
here and Australia, com- 
mencing with six steamers. 
The King Sin line, plying 
between here and China 
and Japan, has also ordered 
new steamers. The Kosmos 
and the Pacific lines, which 
between them divide the 
business from Hamburg to 
the west coast of South 
America, own only new 
boats, and are ordering 
more. Lastly, the Hamburg- 
American Packet Company 
has realised, as far as its 
New York line is concerned, 
the tact that it must either 
move with the times or be 
crowded out by strong com- 
petition. The company has 
lately increased its capital 
to £1,500,000, has sold three 
of its largest steamers, and 
is now building two fast 
steamers of about 10,000 
tons each for passenger 
traffic, and three cargo and 
emigrant vessels of about 
4000 tons each. The pas- 
senger vessels are to eclipse 
everything that has so far 
been produced in ocean 
steamships, the contract 
calling for an average speed 
of 19 knots an hour. In- 
cluding stoppages, these 
vessels will presumably make 
the run from New York to 
Hamburg in eight days 
instead of ten, as at present. 
With the above-mentioned 
additions and two vessels 
building for the West India 
line, the fleet of the Ham- 
burg-American Packet Com- 
pany will in 1889 num- 
ber thirty-five first-class 
steamers. The confidence 
of the investing public as 
to this and most other com- 
panies concerned is steadily growing. Large purchases of 
Hamburg-American Packet Company’s stock have been made 
by investors, and it is now strong. The remarkable activity 
and prosperity of the ocean shipping of this port will at all 
events continue, at least for some time to come, Hamburg being 
in direct communication wish nearly every part of the world. 
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SocieTy or ARTS.—The papers to be read at the ordinary meet- 
ings on Wednesday oe will be:—May 8th, “Origin and 
Manufacture of Playing 8,” by Mr. George Clulow ; May 15th, 
on “The Use of Spirit. as an Agent in Prime Movers,” by (Mr. 
A. F. Yarrow; May 22nd, on ‘‘ Automatic Selling Machines,” by 
Mr. J. G. Lorrain; and May 29th, on ‘The Science of Ventilation, 
as Applied to the Interior of Buildings,” by Mr. D. G. Hoey. Mr. 
H. Gabon Harris will commence his course of four Cantor lectures, 
on ‘Heat Engines other than Steam,” on Monday evening, 
May 5th. 





1Tae Enoineer, January 18th, 1889, page 43. 





May 3, 1889. THE ENGINEER. 


Mio SS at 


Hee AR 


HOUSE. 




















COMPRIME.—BOILER 





1 value. 
ed, and 
n ships 
become 
reasing 
for the 
sks of 
y large 
alone, 
lan and 
all the 
ty-four 
new 
ised to 
etween 
com- 
pamers. 
plying 
China 
rdered 
osmos 
, which 
le the 
urg to 
South 
new 
rdering 
m burg- 
mpany 
as its 
cerned, 
either 
sor be 
g com- 
ny has 
capital 
d three 
8, and 
oD fast 
10,000 
ssenger 
20 and 
about 
1e pas- 
eclipse 
so far 











| | val 


"Tie Hy ri 


ini | 


a | 
iy ‘} 
ih. | 


PT ae 


ERS. 


secant Rint stin seh min ase 


(For description see page 368.) 





hr i tg RATAN 


MESSRS. DAVEY, PAXMAN, AND CO., COLCHESTER, ENGIN 


Hh, 





rey peg | \ 

—4)) yi 4 gat é : 
a all i 
“s A val! 

uf ae 


“HME Mat 





iN 


PUININIUIM 


Hi 





AIR COMPRESSING PLANT OF THE COMPAGNIE PARISIENNE DE L’AIR 














372 


THE ENGINEER. 


May 3, 1889, 





—_——— 





LOCOMOTIVE PRACTICE IN AMERICA. 
By aN AMERICAN ENGINEER. 


In observing the evolution which the American locomo- 
tive has been undergoing during the last few years, the 
most prominent changes noticeable are the rapid increase 
in size and weight, the large boilers and fire-boxes, and 
the adoption of English ideas in the severe and plain 
finish of all prominent parts and in the design of many 
of the details Some of these ideas have been improved 
upon since importation. There is still much room for 
improvement by further importations, and, on the other 
hand, many of the details of locomotive practice here 
might be copied with advantage in England. 

The change in shape which appears most striking is the 
almost general adoption of the extended smoke-box and 
straight English chimney. Owing to the absence of a 
well designed spark arrester, every locomotive, until 
within a few years, had a separate exhaust pipe for each 
cylinder, each pipe ending a few inches from the bottom 
of the smoke-box, about the third or fourth row of tubes 
from the bottom. Placed as concentric as possible with 





DIAMOND STACK. 


these pipes, and immediately above, was the petticoat 
or lift pipe, about 12in. or 1l4in. diameter, which ex- 
tended to some little distance above the top row of 
tubes. The chimney was the well-known top-heavy 
and ugly “American Diamond stack.” This was a very 
bad arrangement for releasing the steam from the 
cylinders, as unless the exhaust openings were made 
very small—about 2}in. or 2}in. for a 16in. cylinder—the 
draught on the fire would not be sufficient. Probably the 
majority of American engines are still working this way, 
but nearly all the new locomotives are now built with the 
single exhaust pipe, and the old engines are being rapidly 
changed to this system. 


one 




















EXTENDED SMOKE BOX, 


In America there is a more pressing necessity for an 
efficient spark arrester than in England, so that with the 
adoption of the large single nozzle exhaust pipe came the 
extended smoke-box. In designing this box four things 
appear to be aimed at—(1) A much larger space for 
cinders ; (2) a greatly extended area of netting to make an 
efficient spark arrester ; (3) a convenient arrangement. for 
discharging the cinders; and (4) a more desirable effect 
on the fire. These aims are accomplished by (1) extend- 
ing the smoke-box to about double its ordinary length, 
thus doubling its capacity; (2) putting the netting wholly 





across and nearly the entire length of the smoke-box, just 
above the tubes, either horizontally or arched; (3) menor 
a large opening or hopper in the bottom of the extend 
part closed by a simple valve, and hand holes in the sides 
through which a rake is introduced to push the cinders 
towards the hopper; and (4) by using a deflector plate | 
designed in the following manner: Immediately above | 
the top row of tubes a plate the full width of smoke-box— 
extends outwards a few inches, and thence downwards, 
sloping towards the front at an angle of 5 deg. or 10 deg. 
to the vertical plane, to about the fourth row of tubes 
from the bottom. The lower central portion of this plate 
is adjustable up and down a few inches. It is rather | 
doubtful if such a long smoke-box will survive; it is | 
heavy and expensive, and some superintendents obtain 
equally good results with a much shorter extension, The 
engravings show the diamond stack, extended smoke-box, 
and deflector. 
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Fire Clay. 


wasted, and a tendency to grooving occurs, especial 
with some waters; it is a serious defect which will 
puneliy be remedied when high-pressure steam—as used 
in England-—with all its advautages and economy, is 
better understood and more used here. Superintendents 
with a few notable exceptions, seem to be very con- 
servative in this matter. 
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The “ wagon top” boiler, or rather fire-box, is still the 


| favourite with the majority, although the straight or flush 


top boiler is now much used, made in a somewhat simpler 
manner than in England. The Belpaire box is also gradu- 
ally being introduced. Some object to the inherent weak- 
ness of the wagon top from its form; but if well and 
properly stayed it gives no trouble. The great advantage 
of this type is that it helps the designer to obtain the 
large heating surface which he so much desires; the inside 
fire-box may be made higher, and the barrel of the boiler 


| filled up much more with tubes without fear of priming, 


DEFLECTOR IN SMOKE BOX, 


There are, however, some good points about this box 
which might be useful to mention and even to imitate in 
England ; perhaps the most important one is that the box 
ismade perfectly air-tight ; it is made with almost as much 
care as the fire-box, even the valve and hand hole covers 
being ground in. The angle iron or ring to which the door 
frame is attached is faced up in the lathe, the door and 
door frame are both anienl made in cast iron, all the 
faces are turned up, and they are bolted together with a 
liberal supply of bolts, making a thoroughly serviceable 
and cheap front. 





Some of these boilers have a very small steam space, yet 
do not give any trouble by priming, probably because the 
regulator is placed a good distance from the surface of the 
water; indeed, that appears to be all that is necessary, as 
a boiler capable of freely producing all the steam required 
can be depended on to meet all demands made upon it for 
converting the water into steam as quickly as it may be 
required, and will be largely independent of any reserve 
of heat in the form of steam. 

The inside fire-box, however, presents the greatest 
point of difference. Steel fire-boxes are universal; they 
are used in all climates, with all qualities of water, good 
and very bad, and with all sorts of fuel; and to suggest 
making them of copper would stamp one as being a little 
caipal mentally. The copper is decidedly old-fashioned, 
and completely obsolete 
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WITH PROSSER EXPANDER WITH 
TUBE SETTING SYSTEMS. 


It will also be seen that by extending the smoke-box a | 
short distance beyond the cylinders a discharge hopper is 
easily made, and with hand holes in the sides the door 
need not be opened to clean out the cinders. The whole 
is better than the hopper arrangement, so long used on 
the London and North-Western Railway. Of course it 
would be a little difficult to extend the smoke-box on 
English engines, becauze of the method pursued of 
fastening the front plate to the cylinders, but that trouble 
could be obviated by a little designing. 

The deflector so however, forms the most un- | 
questionable improvement; its advantages are undoubted, 
and if once used would hardly be dispensed with. It 
distributes the hot gas much more evenly throughout the 
tubes, keeps all the flues perfectly free and clean while 
the engine is working, enables the engine to steam more 
freely, allows a larger exhaust openiug to be satisfactorily 
used, saves a little fuel, and on those railways where 
spark arresters are not required it makes an extended 
smoke-box uncalled for, as it even does away with any 
necessity for opening the smoke-box door for cleaning | 
purposes, all the cinders being discharged through the 
chimney, leaving perfectly clean flues and smoke-box. 

A very great difference between English and American 
— appears in the boiler as made in each country. 

ere it is the almost universal practice to have larger 
boilers relatively to size of cylinder, to make the fire-box 
of steel, the fire-box stays of iron, and the tubes of iron | 
or very mild steel. The figures for a few boilers, 
taken from the pages of the National Car and} 
Locomotive Builder, are given in the table appended. | 
It will be noticed that the heating surface is large, 
and superintendents appear to have a constant ten- 
dency to increase it, the question being really in a 
tentative stage. The grate surface is also very large, 
but it is not growing, the extreme having been reached | 
some time ago. e barrel of the boiler is, of course, 
made of steel, and probably has the same factor of safety | 
as locomotive boilers elsewhere ; but the longitudinal 
joints are not always made in the best known manner, | 
and consequently a large amount of the material is almost ' 
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| of skill to insure their success. 


here, apparently with 
good reason; the steel 
box fultils the service 
demanded in a satisfac- 
tory manner. There is 
therefore no reason for 
buying a copper one 
costing six or eight times 
as much, and _ which, 
indeed, would quickly 
wear away by the sand 
blast action of the coal 
and sparks, which have a 
high velocity, induced by 
the old and defective form 
of exhaust pipe. It is 
probable that the im- 
provements made in spark 
arrester and exhaust 
through the adoption 
of the extended smoke-box would enable the English 
copper box and brass tubes to wear satisfactorily . 
now; but the use of these metals in a fire-box does 
not agree with the theory of the “survival of the 
fittest,” in this country at least. Of course steel 
does not last as long as copper, but even so it is more 
economical. Steel boxes have been tried in England, but 
as with some English ideas tried here, they failed solely 
from want of experience; they require a certain amount 
t is therefore a prime 
necessity to have men thoroughly acquainted with the 

uliarities of steel to design and manufacture them, to 
ook after their health in the running shed, and to repair 
them. Washing out when the plates are too hot is an 
error easily fallen into by the inexperienced, with the 
certain result of cracking a plate; very hot water is the 
best medium for this purpose; it saves time, avoids risks, 
and is coming very generally into use. Oneof the best brands 
of fire-box steel, and one largely used in Canada, is made 
in Scotland, and gives very satisfactory results. The plates 
are usually made the following thicknesses :—Tube-plate, 








! 
DUDCEON EXPANDER 


| $in.; door-plate, gin.; crown-plate, gin.; side-plates, ,‘in. 


Iron tubes are also found much more suitable than 
brass ones, the latter, like the copper fire-boxes, and for 
the same reason, wear away very quickly. The tubes are 
usually put in with a short piece of copper pipe, about 
din. thick, slipped tightly over the fire-box end of the 
tube, the end being swaged down for that purpose; this 
is to make a better and more serviceable joint. The tube 
expander is then used, and, lastly, the tube end is beaded 
over, asshown in the annexed sketch. Here the inexperi- 
enced will easily make a blunder by leaving some of the 
copper exposed to the action of the fire; if the least portion 
of copper is left uncovered the tube soon begins to leak. 
These iron tubes have an indefinite life; when taken out in 
the repair shop they are cleaned, and a few inches welded 
on to the fire-box end makes them as good ag ever. The 
almost universal size for tubes is 2in. outside diameter, 
No. 11 or 12 B.W.G. thick ; those used in the United 
States are made here, while most of those used in Canada 
are imported from Scotland or Germany, 
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RAILWAY MATTERS, 


Tue Midland Company state that it is not their inten- 
tion to abandon the line from Saxby to Bourn, in the south of 
Lincolnshire. 

Tue Government of India has sanctioned an expendi- 
ture of twenty lakhs on the Mu Valley Railway, during the 
ensuing financial year, 


Tue recommendations made for improving the railway 
service between Sydney and Brisbane have been oeuveves by the 
Queensland Minister for Railways, although the Colonies and India 
cays be does not see his way to further reduce the time occupied in 
the journey on the Queensland line, 


On the 20th ult. an interesting test was made of a 
small locomotive on a gradient at Peasley Cross Collieries. The 
engine has 12in, cylinders, 20in, stroke, 40in. wheels, and 140 Ib, 
per square inch maximum working steam pressure, It pulled 
fifteen loaded wagons up a gradient 1 in 50, and Cova a curve 
of 300ft. radius. The gross weight of the wagons was 180 tons and 
the engine twenty tons, the total weight moved being 200 tons, 
The engine was made by Messrs, Edward Borrows and Sons, of the 
Providence Ironworks, St. Helen's Junction, 


Tur {Shefield Telegraph, referring to a proposal to 
erect a memorial to the late Mr. Charles Markham, chairman and 
managing director of the Staveley Coal and Iron Company, recalls 
the service rendered to the ering | interest by the deceased in two 
matters. One was the invention by which coal could be used in 
locomotives instead of coke, saving £50,000 a year to the Midland 
Company alone; the other in the grip or guard attached to the 
engine, known to every driver as his ‘“‘Markham,” by which hun- 
dreds of lives are believed to have been saved, 


Tue Sheffield Chamber of Commerce recently appointed a 
Railway Rates Committee to consider the classifications of the dif- 
ferent carrying companies. This committee have now presented their 
report, in which they recommend that the Sheffield case should be 
independently represented before the Board of Trade, and that the 
secretary, Mr. Herbert Hughes, be retained for the urpose. The 
report was adopted. The Manchester, Sheffield, and Lincolnshire 
Railway Company’s proposed extension to Chesterfield and the 
Annesley district received the support of the chamber, who decided 
to petition and to give evidence in favour of the Bill, 


GrounpD has just been broken in Edinburgh for the 
construction of a cable tramway, which, when finished, is to run 
between Princes-street and Stockbridge Park. The new cable will 
be about three miles in length, and will be kept in motion by the 
machinery which has been working most successfully another three 
miles of cable since 1877 on a different route. Little or no trouble 
will be experienced with pipes in the roads, as the bottom of the 
tube is to be ony 19in, from the surface of the road. Mr, W. N. 
Colam, Assoc. M. Inst. C.E., who designed the first line in Edin- 
burgh, is engineer for the new line. Messrs. Dick, Kerr, and Co. 
constructed the first line, and are to build the new one. 


Caprain GAMBIER, who has directed the ryt for 
the projected Congo Railway, declares that a capital of £1,000,000 
will be sufficient for the construction of the railway, for the acquisi- 
tion of rolling stock, for general expenses, and for paying the 
interest on the capital during the four years of construction. The 
Brussels correspondent of the Times says the line, starting from 
Matadi on the lower Congo, and terminating at Indolo on Stanley 
Pool, will have a length of 260 miles, and the whole journey on it 
will take two days, No expensive works are necessary, and there 
will be no tunnel or steep gradient. The longest bridge, that over 
the river Inkissi, will have a length of 100 metres. The cost of 
working the line is estimated at £300,000 annually. 


Tue number of peseneies killed during the year b 
accidents to trains, rolling stock, permanent way, &c., of the rail- 
ways of the United Kingdom, was 11, and the number injured 
549; while the number of servants killed was 7, and the number 
injured 93. The number of passengers kilied from other causes is 
set down at 96, and the injured at 814; the number of servants 
killed being 389, and the number injured 2100. Persons passing 
over railways at level crossings—killed, 53; injured, 24, Tres- 
passers—including suicides—killed, 295; injured, 114. Other 

rsons not coming in above classitication—killed, 54; injured, 87, 

otal killed, 905; injured, 3826, The numbers for the correspond- 
ing period in 1887 were—killed, 919; injured, 3590. 


A Boarp or TrabE report by Colonel Rich has been 
published on the accident that occurred on the 23rd of February, 
at the north side of Wrexham Exchange station, on the Wrexham, 
Mold, and Connah's Quay Railway, The engine and passenger 
train left the rails. Eleven passengers, as well as the driver, fire- 
man, and guard of the train are reported to have been injured, 
but not seriously, The train consisted of a tank engine, which was 
running funnel in front, a London and North-Western empt: 
horse-box, a third-class coach with a brake compartment in whic 
the guard in charge was travelling, a composite iage, and four 
third-class coaches. The vehicles were coupled together in the 
order in which they are given. Colonel Rich says in conclusion, 
‘this accident appears to have been caused by the unsteady 
running of the horse-box, which was next to the engine, and was 
not tightly coupled up to it, as it should have been, when the 
guard attached it to the train at Hope junction. The horse-box 
— have been placed behind instead of in front of the passenger 
coaches,” 


Avyorner frightful accident, attended with the roasting 
to death of passengers, has occurred, this time in Canada. A train 
from Chicago, crowded with passengers, ran off the line near 
Hamilton, Ontario, Two persons were killed outright, and before 
the other rs could be extricated from the wreck the cars 
caught fire. About thirty passengers were in the smoking-car, 
and, as far as can be learned, thirteen of these succeeded in escap- 
ing from the car, but two were killed instantly. Fifteen bodies 
have been recovered, which with the two killed and thirteen 
who escaped makes up the total of the passengers in the smoking- 
car, All those who were rescued were more or less injured, and 
none of the fifteen bodies recovered have been identified, the 
remains being charred beyond recognition. The oil lamps used in 
American cars have so frequently killed bers of ig y 
the most horrible of deaths, that it is remarkable that public 
action has not been taken to burn the cars before the passengers 
arein them. In efféte Europe a large proportion of the stock has 
been fitted with a good and safe oil gas light. 


A Boarp or Trabe collection of reports and a summary 
has just been issued containing returns of accidents and casualties 
as reported to the Board y hy e several railway companies in the 
United Kingdom during the year ending December 31st, 1888, 
During the year there were reported thirty-five collisions between 
passenger trains or parts of passenger trains, by which one servant 
was killed, and 207 passengers and ten servants were injured ; fifty- 
four collisions between passenger trains and goods or mineral trains 
&c., by which six passengers and three servants were killed an 
257 passengers and thirty-five servants were injured; twelve colli- 
sions between goods trains or of goods trains, by which two 
servants were killed and fifteen injured; one case of a train comin 
in contact with a projection from a train travelling on a paralle 
line, by which four pa’ were injured; fifty-three cases of 
passenger trains or parts of passenger trains leaving the rails, by 
which thirty rs and six servants were injured ; seven cases 
of trains or engines travelling in the wrong direction — 
= by which four passengers and six servants were injured; 
wenty cases of trains running into stations or sidings at too high 











a by which one servant was killed and sixty-two passengers 
and five servants were injured, 4 - 





NOTES AND MEMORANDA. 


TuE deaths registered during the week ending April 
20th in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 19°4 per 1000 of their aggregate 
population, which is estimated at 9,555,406 persons in the middle 
of this year. The five healthiest places were Brighton, Leicester, 
Birkenhead, Norwich, and Halifax, 


In London 2488 births and 1426 deaths were registered 
during the week ending April 20th. Allowance made for increase 
of population, the births were 356 and the deaths 322 below the 
average numbers in the ones weeks of the last ten years. 
The annual death-rate per 1 from all causes, which had been 
18°8 and 17°9 in the two preceding weeks, further declined to 17-1, 
In Greater London 3209 births and 1800 deaths were regi tered, 
corresponding to annual rates of 29-7 and 16°6 per 1 of the 
estimated population, 


Ara recent meeting of the Paris Academy of Sciences a 
paper was read on regulating the velocity of a dynamo-electrie 
machine serving as a receiver in the transmission of force by elec- 
tricity, by M. Marcel Deprez. ‘The case is first considered of the 
magnetic field and of the electro-motive force of each machine, 
which are shown to be functions of the intensity of the general 
current only when the inducting electros are disposed in a simple 
series in the principal circuit. Cases are then discussed in which 
the receiver has a constant magnetic field, and in which the field of 
tbe generator is constant. 


Tue latest statistics of yin: ed establishments are 
ps a in a book just published at n. In 1833 it had nine 
workmen ; in 1848, seventy four, In July, 1888, it employed 
20,960 men, of whom 13,626 were at Essen, and, including the 
families of the workmen, it supported a population of 73,769 souls, 
of whom 24,193 lived in the houses it provi es. There are at Essen 
1195 furnaces of various constructions, 286 boilers, 92 steam 
bammers of from 100 to 50,000 eo 370 steam engines with a 
total of 27,000-horse power, 1724 different machines, and 361 
cranes. Of coal and coke 2735 tons are used daily, and eleven 
high furnaces of the latest constructions produce nearly 600 tons of 
iron per day, 


From the returns compiled by Lloyd’s Register of Ship- 
ping, it appears that there were 528 merchant vessels of 920,989 
tons gross under construction in the United Kingdom at the close of 
the quarter ended 3lst March, 1889, The particulars of the 
vessels in question are as follows, similar details being given for 
the corresponding period in 1888 for the purpose of comparison. 
Comparing tbe present returns with those for the quarter ended 
December 31st, 1888, an increase is observed in the vessels under 
construction of eighty-three vessels of 109,521 tons; and there are 
now 181 vessels of 333,855 tons for the construction of which 
preparations are being made, against 171 vessels of 318,730 tons 

Fm we f at the close of the previous quarter. It should be 
added that, of the vessels under construction in the United King- 
dom at the end of March, 454 vessels of 829,152 tons, or above 90 
per cent., were being built under the supervision of the surveyors 
of Lloyd’s register with a view to classification by that society. 


A PAPER on the progress of the Suez Canal, and its 
state in the year 1888, was recently read before the Paris Academy 
of Sciences, by M. de Lesse Of the works undertaken to widen 
the canal from 22 to 65, 75, and in some places even 80 metres, 
some have already been completed, and for a distance of about 15 
kilometres from Port Said vessels have now ample space for 
passing each other. The depth will be increased to 8°50, and ulti- 
mately to 9 metres, and navigation by night is facilitated by 
luminous buoys and tow-paths, the light being obtained by means 
of com gas. ll the sidings have been widened to 100 
metres between Suez and Port Said, thus allowing six large vessels 
to be shunted at the came time in all of them. Ships using the 
electric light are now able to traverse the Canal in about twenty 
hours, the time hitherto required being from thirty-five to forty 
hours. In 1888 the Canal was traversed by 3440 vessels of 
6,640,832 tons (2625 of 5,223,254 tons, British), yielding to the 
company 65,102,000 francs in tolls, &c. 


Pror. R. THkELFALL and Mr. A. Pollock find, contrary 
to ordinary ideas, that Clark cells can be used to send currents of 
considerable magnitude without the E.M.F. being appreciably 
changed, and have constructed cells which give 5-001. amperes 
steadily for half an hour, This result has been obtained by in- 
creasing the size of the cell so that each electrode is about 5 square 
inches in area, and the internal resistance is about 6 ohms. For 
the ordinary small test-tube cell, the resistance of which may be 
about 1500 ohms, the current ought not to exceed 0°00001. On 
closing the circuit the P.D.—potential difference—drops almost 
instantaneously to its steady value, and when the circuit is opened 
rises equally rapidly to very nearly the original electro-motive 
force. The cells completely recover in time. If the current sent 
be too large, the P.D. falls for a time, and afterwards rises and 
tends towards a fixed value. In this respect Clark’s cells are 
greatly superior to large Daniell’s, sending currents through the 
same resistance, The paper contains several tables and curves, as 
well as valuable results respecting the close agreement between the 
electro-motive forces of a great number of different cells. 


In some experiments on the effect of high temperature 
and pressure on carbon, 7 C. A. Parsons (Jour. Chem, Soc.), car- 
bon rods were surr Jed by b , paraffin, treacle, chloride or 
bisulphide of carbon, and submitted to great pressure in a hydrau- 
lic press, the rods being meantime heated by passing an electric 
current through them. In some cases a iderable t of 
gas was evolved, and a soft, friable deposit of carbon produced, 
In no case was the density of the carbon increased. When the rod 
was surrounded with silica the latter fused, and the rod was 
largely converted into graphite; the same occurred with bydrated 
alumina in lime or magnesia, the rod being rapidly destroyed 
with evolution of gas. With layers of coke, lime, and silica, the 
rod was rapidly corroded, and was found after the experiment to 
be coated with a coke-like layer of great hardness, sufficient to 
scratch rock-crystal and ruby, and to wear down the cut facets of 
adiamond, It resists the action of a mixture of hydrofluoric and 
nitric acids, The conditions of temperature and pressure with 

resence of rooisture, lime, and silica, resemble those which appear 
have existed in the craters of the Cape diamond mines, The 
part played by the lime and silica is not clear. 








MINERAL wax is the familiar name for a group of 
natural hydrocarbon minerals, of which the chief is ozocerite, 
a soft, — or brownish yellow wax-like mineral, found chiefly 
in Moldavia, beneath a bed of bituminous clay shale, It melts at 
from 56 to 63 degrees C, ‘‘Of these mineral hydrocarbons gilson- 
ite, or, as it was first named, uintahite, is the only one produced 
in any amount in the United States. Last year the mines in Utah 

roduced, we believe,” says the Engineering and Mining Journal, 

‘about 500 tons. This mineral is of an extremely brilliant black 
and is quite brittle, resembling albertite, or even some of the very 
pure bituminous coals, It is used chiefly in the manufacture of 
varnish. laterite is the name of another variety of mineral wax. 
It is black or very dark brown in colour, and often soft, wax-like 
and elastic, like gutta percha or india-rubber. It is sometimes 
brittle, but when soft and elastic is said to make a very superior 
insulator for electric wires, Some of this mineral has recently been 
found in the West, and since the material is very valuable, being 
worth at present as much as fifty cents a pound, it is well worth 

rospecting for. Elaterite cuts like moderately hard rubber and 
ston with a smell somewhat resembling that of burning rubber. We 
shall be pleased to hear from any of our readers who know of the 
existence of deposits of this valuable substance,” 


MISCELLANEA. 


Mr. H. J. Oram has been appointed to succeed Mr. 
Soper as chief engineer in the engineering department at the 
Admiralty. 

Two sets of their steam pile-driving plant have just 
been sent by the Southgate Engineoring Company to the Indian 
State Railways for use at Chenab Bridge. These steam monkeys 
give from eighteen to forty blows per minute. 


Aw examination of the Anson at Portsmouth has dis- 
closed the fact that the beams supporting the barbettes were 
cracked by the simultaneous discharges of her 67-ton guns on 
Friday during the testing of the gun mountings. 


Tue prospectus is issued of “The New Wire Wove 
Roofing Company,” with a capital of £100,000, formed for the 
manufacture of trai rent wire-wove roofing, which is used as a 
substitute for glass in roofs and side lights, and the carboline wire- 
wove roofing which is used as a substitute for slates, tiles, &c. 


Messrs. WiLtu1AM Simons anD Co., Renfrew, have 
received an order from the Board of Trade to construct one of 
their patent hopper dredgers, to be “a in connection with 
the improvement of Ramsgate harbour. The new vessel is to be 
similar to the hopper dredger St. George, which the above firm 
supplied to the Admiralty, and which is presently employed at 
Portsmouth dockvard, 


Messrs. FLEMING AND Fercusoy, shipbuilders and 
engineers, Paisley, have received an order from the Barry Docks 
Company, Cardiff, for one of their improved hopper dredgers of 
850 tons capacity. She is to be fitted by the builders with their new 
type of a engines, and with their patent independent 
traversing gear for moving bucket ladder in advance of hull, so as 
to enable vessel to make her own floatation. 


Ir is reported that a Dr. Eisenmann, of Berlin, has 
invented a piano which by the aid of electro-magnetism can sus- 
tain, increase, and diminish sound. This has been attempted by 
other experts, notably Boehm, the inventor of the metal flute. 
Another novelty will be that by moving the electro-magnets the 
timbre of the tone is changed ; for example, from that of a violon- 
cello toa piccolo, If true, we shall probably hear more of this 
novelty anon, 


Tue Portuguese Government despatched last week to 
Quilimane three shallow draught stern-wheel gunboats, specially 
designed for the navigation of the Zambesi river, where they are 
intended to serve as a protection to the traders and enable the 
district to be more rapidly opened up to commerce, These 
steamers have been built by Messrs, Yarrow and Co., of Poplar, 
and are somewhat similar to those constructed by the same firm 
for the Nile expedition. : 


As indicating the crush likely to reign some time in 
Paris, it is stated that Messrs. Thomas Cook and Son have already 
booked 75,000 passengers and issued 400,000 admissions to the 
Exhibition. Provision has been made by this one agency for the 
nightly accommodation of 1500 persons. Messrs. H. Gaze and Son 
have made similar provision for 1000 nightly. The Polytechnic 
Institution, Regent-street, will dispatch over 2000 young men and 
women, for whom they have made separate arrangements. 


A suit has been begun in the Supreme Court of New 
York by the American Atlantic and Pacific Ship Canal Company 
against the Maritime Canal Company of Nicaragua, to annul the 
charter franchises of the defendant company, and restrain it from 
opening a book for the subscription of stock or bonds, The 
plaintitfs ask the court to enjoin the defendants from carrying on 
business under its franchises, if any such were ever conferred, and 
claim that the recent Act of Congress incorporating the defendant 
company is unconstitutional. 


Durine April there has been launched from the Clyde 
shipyards 25 new vessels, with an aggregate tonnage of 34,050, com- 
pared with 16,341 tons in the same month of last year, and 9643 
in April, 1888, and 22,754 in April, 1887. The tonnage put into 
the water in the four months of the year now past is $0,350, com- 
pared with 59,637 in the corresponding period of last year ; and it 
is the highest output since 1854, when the four months’ launches 
aggregated 86,242 tons. The new contracts booked during the 
month aggregate upwards of 30,000, as compared with 4000 tons in 
April of last year. 


A PARLIAMENTARY paper, moved for by Lord Charles 
Beresford and just published, shows that by April, 1894, there will 
be 544 steel breech-loading rifled guns required for the naval 
service. Of this number 32 are 13°5in., 8 are 10in., 18 are 9-2in., 
30 are 6in.—all these breech-loading—198 are 6in., and 258 are 
4°7in.—both quick-firing. There is also a reserve of 116 guns for 
the new naval programme, 19 of the three larger classes mentioned, 
and the remainder, being 20 per cent. of those required, of the 
smaller classes, Also 33 guns are ry for replaving obsolete 
armaments on board ship. 


Tue bore of the open hearth cast steel gun, which was 
tested at the Naval Ordnance Proving Grounds some time ago, has 
been re-gauged, bringing to light some slight defects that were not 
discovered on the first examination. ‘The Thurlow Steel Works 
Company, by whom the gun was made, however, claim that the gun 
stood the test prescribed by law, and that it should be accepted 
and paid for. They have signified their willingness to have the gun 
subjected to another rg ne pe ket * “wr which it 
has already passed. ‘‘ If possible,” says the United States Army 
and on Journal, ‘the gun should accepted and given a 
thorough trial. It will be worth far more than it will cost as an 
experimental gun, whatever its ultimate fate, that is, if it is treated 
with the same care as is given to the development of the system 
which meets with official favour.” 


Tue only bid received for the engines of the United 
States armoured cruiser Maine, the Railroad and Engineering 
Journal says, is that of Messrs. N. F. Palmer, Jun., and Co., of 
the Quintard Ironworks, New York, whose price is 725,000 dols. 
More bids were expected by the Department, but none were 
received, The Maine is to have two vertical triple expansion 
engines, with cylinders 354in., 57in., and 88in, in diameter, and 
36in, stroke, each set of engines working a separate screw, and 
each placed in a separate compartment ; these engines are expected 
to develope 9000-horse power, when working under forced draught. 
They will be, if the specifications of the Navy Department are 
complied with, the finest engines of their class ever built in this 
country, The specifications for the engines of the battleship Texas 
have been prepared and distributed. 


In their report on the water supplied from the Thames 
and Lea during March last, Mr. W. Crookes, F.R.S., Dr. W. 
Odling, and Dr. C. Meymott Tidy say:—‘‘ During the first three 
months of the year we have examined a total of 537 samples of the 
water supplied to the metropolis by the above-mentioned companies. 
Seven of these samples were recorded as exhibiting, under careful 
examination, a ‘very slight’ degree of turbidity or deficiency in 
absolute clearness. The maximum proportion of organic carbon 
present in any single sample of water examined (early in January) 
was ‘197 part—the mean proportion in the Thames-derived supply 
for the three months being *164 part—in 100,000 parts of the water. 
Since January, the maximum proportion of organic carbon present 
has not exceeded ‘175 pert in 100,000 parts of the water. It is 
to be noted, moreover, that the above are the results afforded by 
examinations of the water supply conducted during an eminently 
unfavourable season of the year,” 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveav, Rue de la Banque. 
BERLIN.—AsueEr and Oo., 5, Unter den Linden. 
VIENNA.—Messrs. GeRoLp and Co., Booksellers. 
LEIPSIC.—A. TWIETMEYER, seller. 
NEW YORK.—Tae Wititmer and Rogers News Company, 
81, Beekman-street, 
$$— _—===_=_=_i_——————_—_—— 


PUBLISHER'S NOTICE. 


With this week’s number is issued as a Supplement a Two- 
page Engraving showing the Triple Expansion Engines of 
the Steamship Benmore. Every copy as issued by the Publisher 
contains this Supplement, and subscribers are r to 
notify the fact should they not receive it. 


“* 
. 





*.” THE ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
COLONIES FRANCAISES, ESPLANADE DES INVALIDES, 

*.* Le journal THE ENGINEER est mis gratuitement « la disposition 
des visiteurs de ( Exposition Universelle de 1889 « Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalides. 
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MEETINGS NEXT WEEE. 


Society or Enoingers.—Monday, May 6th, at the Westminster Town 
Hall, at 7.80 p.m. Paper to be read :—‘ Recént Developments in High 
Explosives,” by Mr. Perry F. Nursey, Past-President, of which the fol- 
lowing is a synopsis :—The importance of high explosives in many engi- 
neering operations —The special features and comparative action of 
various explosives—Brief notice of the earlier explosives condensed from 
papers by the author in 1869 and 1871—the nitro-glycerine monopoly 
and the litigation in connection therewith—Expiry of the dynamite 
patent—Renewed activity in the invention of nitro-glycerine compounds 
— ption of the later productions in high cxplosives, including 
blasting gelatine, gelatine dynamite, melanite, roburite, securite, bellite, 
carbo-dynamite, von men’s safety dynamite, and Hengst’s powder, 
and the author's experiences with them—Some heavy blasts described— 
High explosives available for present use. 

InstituTION oF ELecrricaL Enoingers. — Thursday, May 9th, at 
8 p.m.: Ordinary ———- Discussion on Dr. Oliver Lodge’s paper on 
«Lightning, Lightning Conductors, and Lightning Protectors.” 

Society or Arts.—Monday, May 6th, at 8 p.m.—Cantor lectures: 
‘Heat Engines other than Steam,” by Mr. H. Graham Harris, M.1.C.E. 
Lecture I.—Introductory—Definition of a heat engine—What is heat ?— 
Count Rumford’s experiments—Davy's experiments—‘‘ Heat a mode of 
motion "—The big gun—The simple heat engine—Conversion of heat into 
work, and of work into heat—Specific heat—Latent heat—Carnot’s doc- 
trine— i r ible, and impossible—Absolute zero— 
Steam engine as a basis of com n—Heat units—Joule’s equivalent— 
Available heat—Real efficiency of steam engine—Other heat engines 
eliminate boiler—Effects of expansion. Wednesday, May 8th, at 8 p.m.: 
Cotinary mocttan. “ Origin and Manufacture of Playing Cards,” by Mr. 
George Clulow, F.R.G.S. 

Roya Institotion.—The evening discourse on Friday, May 10th, will 
be given at nine o'clock by Professor Dewar, F.R.8., on “ he oon Pro- 
perties of Oxygen and Ozone.” Monday, May 6th, general monthly 
meeting, at 5 p.m. Afternoon lectures at three o'clock :—Tuesday, 
May 7th, ‘The Italian Renaissance Painters: their Education,” by Mr. 
Jean Paul Richter, Ph D. Thursday, May 9th, “ The Science of Animal 
Locomotion in its Relation to Design in Art”—illustrated by the 
Zoopraxiscope—by Mr. Eadweard Muybridge. Saturday, May 11th, 
“* The and Development of Opera in England”—with musical 
illustrations—by Mr. Joseph Bennett. 

Loypon AssociaTiOn oF FoREMAN ENGINEERS AND DRAUGHTSMEN.— 
To-morrow—Saturday—at the Cannon-street Hotel, a lecture will be 
given by Colonel Maurice, R.A., Professor of Military Art and History, 
Royal Staff College, on ‘‘ The Defences of the Empire.” 








DEATH. 
In Manila, Philippine Islands, Witt1am Hewett Scott. Associate 
Member of the Institution of Civil Engineers, third son of William Booth 
Scott, M.I.C.E., of Church-row, Hampstead. 
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TO CORRESPONDENTS. 
Registered Telegraphic 1.’ - aaa NEWSPAPER, 
*,” AU letters intended for insertion in Tak ENGINEER, or 


tions, should be accompanied by the name and address of the writer net 
necessarily a2 ap pec nce. otcs te Tyg faith. No notice what- 





ever can be taken o 


*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
tar insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation, No notice can be taken of communications which do not comply 
with these instructions. 

R. B. (Waterside).— You must serve an apprenticeship in the works of some 
Jirm making steam engines and boilers, 

J.G. B.—Try and reduce your ideas to figures. The thrust of a horizontal 
propeller would be quite too small appreciably to affect the draught of a 


large + eat In the Nordenfeld a few pounds sufficed to cause her to rise 
or fall, 








LIME CARTRIDGES. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers inform me whether lime cartridges can 
be used for breaking up concrete walls where powder cannot be 


and if so, how they are made and used, or where they can be obtained ? 
May Ist. W. L. 





SLAG WOOL AND WELCH’'S CORK CEMENT. 
(To the Editor of The Engineer.) 
Sir,—C.an any of your readers inform me the address of makers of 
Wood's British patent silicate cotton or slag wool, also address of makers 


ot Welch’s patent cork cement for preventing condensation and sweating 
on inside of iron? A. W.1, 


April 80th, 
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AN EXPERIMENTAL WARSHIP. 


Ir has been determined that the British nation shall 
spend some twenty millions sterling on the construction 
of fighting ships, big and little guns, and munitions of war. 
At the same time we find that a wide diversity of opinion 
exists concerning the design of these ships and their 
armaments. There is no such thing as a consensus of 
opinion concerning either the general characteristics or, 
what we may term, the details of the design. The only 
principle universally accepted is that the ships shall have 
the greatest possible powers of offence and defence ; but 
as to how the armour is to be disposed, the guns placed, 
the quantity of armour, the size of the guns, the speed of 
the ships, their coal supply, their draught, or any one of 
the numberless things which go to make up a modern 
fighting ship, there is no such thing as universal agree- 
ment. This is in its way a very curious state of affairs. It 
is a unique state of affairs. If twenty millions were to 
be spent on the construction of railways, for example, or 
a fleet of merchant steamers, there would be little or no 
room for discussion. Why should naval construction 
present so remarkable an exception? The men who 
design ships of war, admirals, captains, engineers, 
are shrewd and intelligent, and intellectual enough. 
Are we to assume that the problem presented for 
solution is really insoluble? It is the tendency of 
many men to say this. We have heard it over and over 

in asserted that the difficulties which lie in the way 
of satisfying all demands are so great that they baftle the 
utmost powers of human intelligence. Wedo not believe 
this. The difficulty lies not in arriving at certain conclu- 
sions, but in proving that these conclusions are consis- 
tent with fact. Take, for example, a question hotly 
disputed. Given a certain ship, will she upset or not if 
she is exposed to the fire of an enemy as powerful as she is? 
This is one of the simplest problems presented by contro- 
versialists. We find one party asserting that she will, 
while another party assert that she will not. Neither 
convinces the other. The plain truth is that the root and 
groundwork of the endless disputes which rage round 
our battleships is ignorance. “ Experience is the founda- 
tion of all knowledge.” We have absolutely no experi- 
ence of the results of a naval action between modern 
fleets, and the consequence is that every man makes his own 
assumptions as to what would happen. He cannot prove 
that he is right, his opponents cannot prove that he is 
wrong; and so the interminable controversy rages, and 
instead of spending our money on a very few types of 
ship, we spend it on a great many in the hope that in this 
way we may get what is right. 

The question which naturally suggests itself is, Cannot 
something be done to give us the experience which we 
lack? There can, we think, be but one answer to this. 
We experiment with our guns. Modern armour and 


backing have been evolved by the selection of the fittest 
from repeated and most costly experiments. The Torquay 
experimental tank has supplied an enormous mass of 
information to guide us in the designs of the hulls and 
propellers of warships. Turn, indeed, in what direction 
we may, save one, we find money spent with a lavish 
hand in pursuit of facts. Why is it that no money is 
spent on the construction of an experimental warship? 

e cannot answer the question. Let us endeavour to 
put before our reaers briefly what it is that we suggest. 

Thanks to the multitude of experiments which have 
been carried out, the relations which a model bears to the 
full-sized ship are now perfectly well known. Thus, from 
the performance of a model a few feet long can be 
deduced the results which will be got in speed from a 
full-sized vessel built on the same lines. The performance 
of an armour plate 24in. thick, fired at by a certain 
nature of gun, can be very fairly prognosticated from 
the performance of a plate 3in. thick fired at by a 

un reduced in the proper proportion. The same law 
holds good for a great deal connected with guns, and ships, 
and armour. One of the keen controversies now raging con- 
cerns the results which would take place did such a ship as 
the Piemonte, let us say, encounter such a vessel as our own 
Benbow. Now, for a comparatively small outlay, it would 
be possible to construct such a vessel as the Piemonte on 
a scale, let us suppose, of 3in. to the foot. Little, of 
course, would be needed but the hull, with its inclined 
deck, coal protection, and so on; armour screens for the 
guns oot be supplied, of course, and all the conditions 
would be made in miniature to correspond to the real 
ship. As it would be desirable that she should be in 
motion, she should be fitted with engines and propellers, 
which might re easily be arranged to take care of them- 
selves for, say, half-an-hour. No great speed would be 
necessary; it would be desirable, but we must not 
ask for too much. Now, let a gunboat be fitted with 
ordnance which should bear the same relation to the 
model Piemonte that the Benbow’s guns would 
bear to the real Piemonte. Let the gunboat and 
the model proceed to some convenient cruising ground. 
A day should be selected when there was a moderate and 
suitable wind and sea. The conditions of weather ought to 
be such as might be supposed to obtain in a real action— 
that is to say, there must be enough sea to make the 
model Piemonte roll to the same angle as the real ship 
would. Let a distance of a couple of miles intervene 
between the Piemonte and the gunboat. The engines of 
the latter could be started full speed ahead and her crew 
could leave her. It requires no great inventive skill to 
arrange gear controlled by clockwork, or even by the 
engines themselves, by which the helm of the model could 
be put now to port now to starboard, so that her course 
might be erratic, and calculated to give the gunboat 
trouble. Furthermore, at a certain fixed time, her 
engines could be — automatically, in order that 
possession might be obtained of her again without diffi- 
culty. These conditions being fulfilled, let the gunboat 
open fire on the model, when, where, and how she could. 
The speed of the gunboat ought to bear about the 
same relation to that of the model that the speed of 
the Benbow does to that of the Piemonte. But there 
are obvious difficulties in the way. For example, if the 
model and the gunboat passed each other, the gunboat 
could never catch the model up again. But even under 
these conditions we should have something very in- 
structive. Let the gunboat and the model pass within 
500 yards of each other, and let the gunboat do all she 
could to sink the model; 3in. shells, for example, might 
be used, Nordenfeld guns, even ordinary Martini-Henry 
rifles. We should learn how many hits were likely to 
be made, and a great deal of other information of a 
most valuable kind. If the model were not sunk, then 
subsequent examination would show why. The part 
played by the sloping deck and the coal armour would be 
made clear, and much that is now doubtful about naval 
warfare would be put in a new and certain light. Sub- 
sequently the model might be tested to destruction, and 
fired at until she sank, and we should learn whether 
she sank by —— or went down keel first. Of course 
it is obvious that the model would be placed at a disad- 
vantage, but this would not militate against the value of 
the experiment. The cost of the model should not exceed 
£10,000. It would probably be much less, but the result 
obtained would be very well worth the money. Again, 
a model ship of the Admiral class might be made, and, 
under similar conditions, attacked by an armament like, 
but reduced in ee smc to that carried by the Pi- 
monte. It would very soon be seen whether the guns cf 
the latter would suffice to sink the former or not. Three 
or four different types of ship might thus be tested. The 
entire outlay would not exceed £50,000, or one quarter of 
a per cent. on the whole sum it is proposed to spend. It 
certainly cannot be urged that this would be heedless 
extravagance. 

We are quite prepared to hear numerous objections 
urged to our proposals; it is impossible to suggest 
anything about the Navy against which an objection 
will not be raised; but a quiet discussion of these 
objections would, we believe, only serve to improve 
the scheme we have sketched. It will, perhaps, be 
said that the experiments made with the Shannon and 
the Resistance tell us all we want to know. That is 
nonsense. Above all things, we want to know what are 
the prospects of hitting an enemy fatally in a seaway. 
Blowing up torpedoes under an old hulk on a mudbank is 
not strictly analogous to anything likely to take place in 
a naval action. Planting shells among coals carried in 
bunkers wasa useful experiment, and taught a great deal ; 
but we have yet to learn how the shells would be planted 
when the eo were both in motion in aseaway. The 
more carefully the dominant idea in the scheme we 
suggest is considered, the more we think it will commend 
itself to those who are not prejudiced. Models can, as we 
have said, convey useful lessons. There was once a model, 
avery small one too, in the experimental tank at the 





Admiralty, which taught much that it was not, perhaps, 
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leasant to learn. That is the only thing to be feared 
rom the trials of an experimental warship. 


THE PARIS EXHIBITION. 


On Monday next there will be opened the Paris Inter- 
national Exhibition, intended to celebrate as a trophy of 
peace the centenary of a revolution which deluged a great 
nation with blood. The Exhibition will no doubt be 
adequate, we shall not say, to the occasion, but to the 
peculiar genius of the French people. The old saying, 
“They manage these things better in France,” has lost 
much of the special and limited application it once 
ee eage But it may still be asserted without contra- 

iction, that in France the art of display is better under- 
stood and is practised with more success than anywhere 
else. Be it remembered that a display of any kind to be 
thoroughly successful must give perfect contentment to 
two parties, those who display and those who look on. 
In the present case it may be anticipated that not the 
Exhibition alone, but Paris and the Exhibition taken 
together will supply all that the most eager and exigeant 
sight-seeker can demand; while the exhibitors will have 
the superior satisfaction of knowing that what they have 
done has been well done. 

But all this is in the future. For the present, the 
Exhibition is probably more incomplete and chaotic than 
any of its predecessors, not excepting that of 1873, held 
in Vienna, and opened ina snow storm. So incomplete, 
indeed, a couple of weeks since was almost every depart- 
ment, that at one time it was intended that the Exhi- 
bition should be opened with such pomp and cere- 
mony as befits a republican Government, but closed 
again in all save a few departments for a fortnight. 
Superhuman efforts have, however, been made, and the 
great blunder of opening one day to close the next will 
not be perpetrated. At least a month, however, must 
yet elapse before the show will have reached perfection-—— 

ore this last brightest flower of French thought is full 
blown. The wise man will consequently postpone his 
visit to Paris; to be in haste to see in this case will be 
followed by disappointment. Vast as will be the 
numbers who will see for themselves what the glories of 
the nineteenth century arts, science, and manufactures 
may be, yet more vast crowds will not go near Paris, 
aa yet will desire to know something of what the 
Exhibition can teach. The torrent of literature that 
it will evoke is frightful to contemplate—frightful, 
not alone because of its volume, but because of 
its utter inadequacy. It is no more possible to convey 
with types and ink and paper, an idea of a really great 
international Exhibition, than it is to write a sufficient 
description of the Falls of Niagara. For ourselves, it 
may be said that our task is limited, that Taz EncingEr 
need not concern itself with scores of departments. This 
is quite true; but those who are disposed to understate 
the difficulties which lie in our path now will, we think, 
change their opinions when they behold the appalling 
collection of machinery brought from every quarter of 
Europe and America, and collected under the mightiest 
roof ever thrown over a floor. A roof nearly a quarter of 
a mile long and 500ft. span, covering an area of about 
600,000 square feet, or fourteen acres ; to say nothing of 
the gallery which runs round, 30ft. from the floor. 

Many of our readers are no doubt familiar with 
descriptions of great cities written for their delectation 
by men who are conversant with every nook and corner 
of the places they describe. It will be found, however, 
that no attempt is ever made to cover the whole ground 
thoroughly, for the simple reason that the task would be all 
but impossible of accomplishment. The most noteworthy 
buildings, parks, monuments, institutions, are selected 
and dealt with. Such must be our policy in describing 
the Paris Exhibition. We purpose supplying information 
which will be of interest and utility to our readers. But 
we must not forget that we have other claims to consider. 
The engineering world will not stand still because Paris is 
en féte; and while the Exhibition and its contents receive 
due consideration, we shall not exclude from our pages 
the works and thoughts of our own engineers. It is 
noteworthy that the interest taken in the Exhibition by 
English engineers has been very small. The Exhibition 
will in no sense or way adequately represent the pro- 
gress and practice of British engineering. Many im- 
portant firms took space, and at the last moment, so to 
speak, decided not to send their goods. Several reasons for 
this may be adduced. One is found in the extremely 
unsettled state of political feeling in France generally, and 
especially in Paris. Another is found in hostile tariffs, 
which render an export trade all but impossible save under 
very special circumstances. Another is that Englishmen 
hold that they had but scant justice done them. The 
agricultural engineers, for example, finding that the 
buildings allotted to them were insufficient and badly 
situated, bound themselves in a solemn compact not to 
exhibit. When we consider the inimitable perfection to 
which agricultural machinery of all kinds has been brought 
in this country, it will be understood that our neighbours 
at the other side of the Straits of Dover have lost a great 
deal; the chances are altogether that we on this side have 
lost nothing. But it must not be supposed that the 
English department will be unworthy of the country it 
represents, and weare happy toadd that it is probably more 
nearly complete than any other department in the Champ 
de Mars. The whole of the machinery in motion will be 
driven by a very fine plant put down by Messrs. Davey, 
Paxman, and Co., of Colchester. The same firm is also 
providing power for about one-sixth of the electric light- 
ing of the entire building and grounds, It will not be 
out of place here to call attention to the steam piping 
used by this firm. To avoid the chance of accident, the 
whole of it is made of welded steel, with steel flanges also 
welded on. 

Concerning the buildings in the Champ de Mars, we 
have published a good deal of information, with illustra- 
tions, of all that is most noteworthy. A complete plan 
will be found in our impression for December 28th. Of 
cotirse, thé most conspicuous and remarkable structure of 





all is the Eiffel Tower, full illustrations of which 
will be found in our impressions for January 4th, 11th, 
and 18th. Concerning the merits of this vast structure 
opinions will differ. Many will hold that it is an un- 
sightly excrescence; others, that it is a thing of beauty 
which will be a joy for ever to the Parisians. We may 
put such mental speculations on one side. In all ages of 
the world mankind appears to have had a proclivity for 
lofty structures. It is not possible to account for the 
spires of Cologne Cathedral, towering up more than 600ft. 
from the pavement, on any utilitarian basis. It is perhaps 
a far cry from Cologne Cathedral to the Eiffel Tower. 
But, rightly or wrongly, there the tower is, and its 
enormous height, and the extreme skill with which it has 
been designed and raised, impart to it an interest and value 
quite outside of all wsthetic considerations. M. Eiffel is 
never so happy as when he is raising iron columns heaven- 
wards, No engineer living has perhaps more skill in 
working steel to great altitudes. His most recent exploit 
is a viaduct in South America now in course of construc- 
tion, the rail level of which is very nearly 1000ft. above 
the torrent which it spans. It is very difficult to convey 
an adequate idea of the size of the Eiffel Tower. So 
much has been said concerning its height, that the magni- 
tude of its other dimensions is forgotten. Yet its base 
covers an area of three and a-half acres, and the first 
gallery has an area of an acre, while the second, 380ft. 
from the ground—considerably higher than St. Paul’s 
Cathedral—covers one third of an acre. 

Elsewhere we have said all that we believe need be said 
at present in the way of description, and we commence 
the publication of the engravings by which we purpose 
to convey, as far as engravings can, an adequate idea of 
the exhibits which are most likely to interest our readers. 
It is beyond question, we think, that the Exhibition of 
1889 will, far more than any of its predecessors, supply in- 
struction. We shall all have an opportunity of seeing for 
ourselves what it is that technical education can produce. 
Unfortunately, however, there is one most important 
point on which an international exhibition, however vast, 
is silent. It can supply no information concerning cost 
of production. It is possible, however, that a series of 
congresses might arranged in which information on 
such subjects as wages, hours of labour, quantity of work 
done per unit of wage, and so on, might be brought for- 
ward. This is perhaps expecting too much, but the 
character of the Exhibition is such that we are naturally 
led to expect a great deal. 


THE PROPOSED DRAINAGE OF HONG KONG. 


In all cases where Eastern natives and Europeans are 
resident in the same towns in any large numbers, the 

uestion of adequately supplying facilities for efficient 
| is always one attended by peculiar difficulties. 
The habits of the two classes are so altogether different, 
and their ideas as to sanitation and comfort are so widely 
separate, that any system based solely upon European 
practice must fail to meet the needs of the less advanced 
members of the community. The wants of both classes 
therefore have to be taken into consideration, and there is 
no doubt that the problem set by such a necessity is one 
at all times difficult of solution. It is probably the case 
that this difficulty is greatly enhanced in the instance in 
which natives of Chinese nationality are co-resident with 
Europeans. It is an accepted fact that the Chinaman is 
more obstinately conservative than any other of the 
natives of the East. You may drill those of India into 
at all events a practical adoption of the habits of their 
fellow residents from the West; but a Chinaman is too 
naturally obstinate and self-conceited to—even after many 
years of close association—adopt the views and methods 
of the “foreign devil.” Then, again, certain forms of 
disease are prevalent among Chinamen that are of a highly 
infectious type, which are almost unknown in either 
Indian or European communities, and in all cases where 
contagious diseases break out, they have a more rapid and 
more virulent spread than is known among those com- 
munities. The average native of China loves to herd in 
close dwellings, and has a holy horror of free currents of 
air within or around his house. Equal objection is felt 
by him to a free use of water, either to insure the 
cleanliness of his residence or for purposes of personal 
ablution. 

Under such conditions it cannot surprise us to learn that 
the proposed drainage works contemplated for the chief 
settlement of our single Chinese colony, Hong Kong, have 
formed the subject of much disputation, and of the dis- 
cussion of a variety of methods whereby the necessities of 
its mixed population may be efficiently dealt with. Among 
the several proposals that have been considered there is 
one which seems to us likely to meet the difficulties 
which we have above pointed out; and although its adop- 
tion must give rise to an outlay which would be dispro- 
portionate to a similar numerical population in a Western 
country, circumstances fortunately seem to favour the use 
of it in a degree which must largely reduce that dispro- 
portion in the case of Hong Kong. It is not needful that 
we should here enter upon any description of the systems 
of drainage relativel ston as the combined and the 
separate systems—the details of these are certain to be 
known to all our readers, and they will doubtless be also 
sufficiently well aware of the distinction to be drawn 
between the habits of Eastern natives and those of 
Europeans at once to recognise the fitness of one and the 
other of those systems to the specialities of either case. 
The full drainage of the settlement will, therefore, it is 
proposed, have to consist of a combination of these, though 
each will be distinct and separate from the other. The 
combination plan will, according to present recommenda- 
tion, be adopted in the case of the native, and the 
separation method for the white population, while 
in no case will the two systems be allowed to 
meet or the discharge of their respective sewers to 
commingle. We have referred above to special circum- 
stances which may render the expertise of this dual method 
less costly in the inatatice we have under referetice than it 
must prove to be were those circumstances not present, 
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These are due both to the conformation of the island and 
to the different customs of the two classes of its population, 
Johu Chinaman loves to shelter himself from the sea 
breezes in the most low-lying situations beneath the hills 
which, rising abruptly at but a short distance from the 
seashore, form a barrier to the most prevalent winds 
while our own fellow-countrymen seek the most elevated 
sites that are available for the erection of their dwellings, 
The result has followed from the exercise of these seal 
lections that the European quarter lies high above the 
towns in which the Chinese natives love to congregate, and 
forms, in consequence, what is almost a distinct settlement, 
Under such conditions, as we have said above, the 
adoption of separate systems of drainage for either 
locality becomes, comparatively speaking, an easy matter, 

But while the advantage due to this distinction of racial 
habitation is admittedly great, it in itself tends to force 
on the authorities of Hong Kong the adoption of two 
distinct systems. As we have said, the European town 
lies high above the native town. Did the drainage 
system proposed connect in any way, it is manifest that 
the gases from the sewers of the native town must 
inevitably rise to, and find their ultimate accumulation 
in, the sewers of the European quarter. We have written 
above of the prevalence among the Chinese of certain 
types of contagious disease, and modern science has 
taught us how largely infection arises from the decompo- 
sition of faecal matter in such cases. Were the system of 
drainage therefore united, the sewers of the European 
quarter must infallibly become charged with the germs 
of the diseases of the native quarters; and we can well 
understand how, with the prospect of this danger well in 
view, the recommendations made to the authorities pro- 
nounce it a necessity that the sewers to be provided for 
the two sets of inhabitants should be constructed wholly 
distinct, and without any chance of their respective dis- 
charges coming into contact. The elevation which will 
so greatly favour the efficient drainage of the houses in- 
habited by the whites would otherwise lend itself to 
the free distribution of contagious germs of epidemic 
disease. We have especially dealt in this journal with 
the many varied considerations which have to be taken 
into account in the attempt to provide drainage for our 
larger centres of population in our Eastern settlements, 
and we have not as yet been able to refer to any single 
proposal for overcoming the difficulties to be encountered 
which seemed to us to be entirely etlicient or practicable. 
In the case of Hong Kong, however, the conditions seem 
to lend themselves more readily to a solution of those 
difficulties than in any other case we have yet had under 
notice, and the question resolves itself into one solely of 
required expenditure. We have not been furnished with 
a sufficiency of detail to enable us to say what cost over 
that of a single system will be entailed by the present 
proposal for a dual system; but, looking to all the cir- 
cumstances, we should not say that in the case of Hong 
Kong this is likely to be serious, 





BESSEMER STEEL RAILS, 


In one of the appendices to the statistical report of the 
American Iron and Steel Association there is a eummary 
which will have interest here. It shows the production, over 
several years, of Bessemer steel rails in the United States. In 
1877 the total production of that class of rails was 432,000 
tons, and it rose year by year to 1,438,000 tons in 1882. The 
three following years show a falling off, and for 1885 the 
production was 1,074,000 tons only. But there was a very 
rapid increase after this, and for 1887 the maximum output was 
reached, the quantity reported in that year being 2,354,000 tons. 
Last year there was a falling off from these high figures, the pro- 
duction for 1888 being 1,552,000 tons, But there has been 
with this a falling off in the output of iron rails, of which 
there used to be made in the United States half-a-million tons 
yearly, and that only seven or eight years ago, whereas the pro- 
duction has now dropped to 14,000 tons in the year. There is thus 
little probability that any large general d d for B steel 
rails will come to the producers in this country from the United 
States, because it has evidently a capacity of production larger 
than it needs in ordinary times. We do not forget that in the 
past year there were imported into the United States 70,000 tons 
of steel rails, and it is evident that whilst the production is con- 
fined to a comparatively narrow area of that great country, there 
must be parts on and near the seaboard which are distant from 
the producing states to such an extent that there may be sent 
profitably rails by sea. But the amount of such orders will be 
limited, and, generally speaking, the railmakers of the United 
Kingdom will have to look out for other customers than those in 
the United States. It is quite probable, too, that there may be 
some attempt to export steel rails from the United States, and 
that in quantities much larger than have yet been sent. Last 
year the exports thence were in the total only 7700 tons, but an 
enlargement of the amount must be looked for in an early future, 
and it is quite possible that there may be legislative stimulus to 
the export. There are other countries to which we shall have 
to turn our attention, and there is also to be remembered the 
fact that it is not likely that the production of steel rails will be 
much increased for some time, whilst the consumption for-pur- 
poses of repairs and renewals must now increase with’the enlarge- 
ment of the mileage of railways, and with the more speedy 
wearing out of rails beneath a growing traffic and an in- 
creasing speed. ‘The prospect before the steel rail manu- 
facturers is not very brilliant, because there has been so rapid 
a construction of new railways of late that a check in the 
work is to be fairly expected. But there is work before the mills, 
euch as that for the great railway soon to be made in Greece, 
from the Pireus to the Turkish frontier, and thus the European 
makers will have to turn their attention from the needs of the 
United States to those of other parts of the world where the 
manufacture is not yet commenced, 





THK YORKSHIRE COAL TRADE. 


ALL appearances point to a satisfactory solution of the crisis 
which has sprung up in the coal trade. The second demand for 
an advance of 10 per cent. in wages came upon the colliery pro- 
prietors with some abruptness, as it was asked to come into 
operation before they had been able to recoup themselves for 
the concession made in October last. It must be admitted that 
the masters exhibited no little good humour, at once arranging 
to meet the miners’ representatives, and to consider the matter, 
Since that time the coalowners have met in private, and similar 
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steps have been taken by the colliers’ delegates. On behalf of 
the men, mass meevings h 
districts, the upshot of which has been that the agents have 
peen pledged to insist upon the 10 per cent., though 
there is an evident modification of the demand in rd to 
the time at which it should commence. Originally the men 
asked that the advanced rate of wages should begin on the first 
day of May. The coalowners made a point that if that was 
agreed to a very heavy loss would accrue to them between the 
first day of May and the first day of July, owing to the fact that 
the bulk of their output was contracted for up to the 30th of 
June, at prices which were made before the first 10 per cent, was 
given. The colliers’ delegates, evidently recognising the reason- 
ableness of this remonstrance, have intimated their readiness to 
defer the date of the higher wages until the expiry of these 
contracts. Another idea has been to take the advance piece- 
meal—5 percent, at the end of June, and 5 per cent. in October 
next. It is pretty evident, however, that this proposal will 
not be acceptable to the men. An important factor is 
the retention of the winter prices for house fuel. 
until this date. In former years, summer prices at latest com- 
menced on May Ist. This year, in view of the present agitation 
about wages, the coalowners and coal merchants are maintaining 
coal at 1s. 8d. per ton higher than it was in May of last year, and 
it is intimated that if another 10 per cent. is to be conceded in 
wages, household coal will be advanced at least another 5d. per 
ton, As steam coal has also advanced 6d. to 1s, per ton, ai 
certain to go higher, and as coke is from 33, to 2s, better than 
last year, the outcome is pretty certain to be an increase of 
wages by 10 per cent. on or about the first of July, and dearer 
coal by 1s. 8d. per ton than prevailed in the summer of 1888, 


THE STEEL TRADE AND INCREASED WAGES, 


A NoTABLE feature of the steel trade at present is the manner in 
which steelmasters’ expenses are being increased, not alone by 
the rising prices of hematites, but by the frequent wages 
advances which are being conceded tothe men, The month just 
closed had scarcely begun when an advance of 5 per cent, was 
made to the steel workers throughout the whole of Lanarkshire. 
Already a general advance of 6 per cent. had been awarded by 
Dr. Spence Watson in the Furness district, when called in to 
act as arbitrator in the dispute in the Bessemer department of 
the Barrow Hematite Company. The principle which Dr. 
Watson adopted was a wise one. To grant the whole 14 per 
cent. advance claimed by the men was out of the question, con- 
sidering the existing position of the pig iron and coal trades, To 
fix wages for a period of six months at a moderate advance was the 
next best thing to the plan which Dr. Watson regretted was not 
in operation, namely, a sliding scale. More recently an advance 
has been given at Darlington. A difficulty with the hot-bank 
hands at Darlington Steelworks developed, it may be remembered, 
into a claim for an advance to all the steel workers. As the 
result of arbitration the wages of the hot-bankmen have been 
advanced about 64d. a day, whilst to the other steel operatives 
5 percent. all round was conceded. One of the latest features 
of the movement is apparent now in South Wales, for notices 
have been posted at the Dowlais Iron and Steel Company’s 
Works granting an advance to all the hands both in iron and in 
steel. With facts such as these before them, steel operatives, 
the country through, should feel satisfied that they are partici- 
pating in the slightly better profits which steelmasters are now 
realising. When it is remembered that prices in the United States 
have lately rapidly declined, it is clear to those who have watched 
the usual course of trade prices and their indications, that 
further to increase producing expenses by considering wages 
demands would be as bad for the men as it would be short- 
sighted and short-lived policy on the part of any masters 
who tried to meet the demand. 


CHINESE RAILWAYS, 


Some disquieting rumours recently went the rounds of the 
daily press concerning the stoppage of Chinese railways, and the 
opposition of powerful interests to their continuation. It is 
quite true that at present the works are stopped, owing to their 
having caused, astrologically, the destruction by fire of one of the 
Imperial Palaces, (sic); but it is only a question of time, and a 
very little time, before the work will be resumed, and when 
resumed it will be on a larger scale than ever. The 
time was, and not so long ago, when the literati had 
more thau sentiment on their side butin the conjunction of the 
burning of the Palace aforesaid, and the nuptials of his Majesty, 
sentiment is paramount, but it must give way to such hard- 
hearted and plodding advocates of progress as the Viceroy, Li 
Hung Chang, the Marquess Tseng, Prince Chun—the Emperor's 
father—and Tong King Sing have proved themselves to be. It 
is also true that owners of boats &c., have petitioned against the 
extensions from Tientsin to Tung Chow, but the sting has been 
taken out of this by changing the 1oute of the line, which 
had been laid alongside the river, but it is now carried 
more inland, It is, we are most credibly informed, perfectly 
ridiculous to assume, as the writer of the newspaper report 
mentioned does, that the labours of these pioneers have been 
overcome ; it is purely a question of time, and we believe a very 
short time. The best proof lies in the fact that, though nomi- 
nally and apparently everything is stopped, the construction of 
bridges and rolling stock is proceeding in this country for China ; 
and this would not be the case, we need hardly say, if much 
doubt on the subject existed. The leading men of China are 
not much more likely to be led or misled by the mob than are 
those of England. 





LITERATURE. 


The Telephone, By Wit.1aM Henry Preece, F.R.S., and Jurivs 
Maigr, Ph, D, London: Whittaker and Co. (Specialists’ 
Series.) 

Tuis is essentially a practical book, and beyond question 

the best on the subject that has yet appeared ; indeed it 

may be said to be worthy of the reputation of its authors, 
who have described the best systems in actual use, with- 
out any regard to patent rights, national prejudices, 
or priority of invention. Those who seek for a history of 
the various stages by which the problem of the electrical 
transmission of speech was ultimately solved, will not find 
it here, for, after two very brief chapters entitled “Sound 
and Speech” and “ Induction,” the reader finds himself at 
once face to face with the “Bell Telephone,” with which 
Alexander Graham Bell first demonstrated that (electric) 
telephony was a practical system. We may en passant ex- 
press our surprise, that where most of the figures through- 
out the book are good, so exceedingly poor a wood-cut as 
that on page 26 should be used to illustrate an instrument 
of such fundamental importance, One of the very, few 








have been convened in different | doubt that Reis’s instrument can and did reproduce arti- 


telephone of 1860, as to which it is said, “ There can be no 


culate speech before Bell ever thought of his telephone ; 
but it is one thing to make a great discovery, and quite 
another thing to make it commercially useful.” 

The chapter on telephone wire, both in air-lines and 
cabies, strikes us as one of the most valuable in the book, 
from the practical point of view ; it is the result of actual 
and very extensive experience. The following passage in 
it well summarises the present position with regard to the 
use of copper wire, After pointing out that in London a 
alvanised steel wire of A ene 2mm, diameter—No, 12 
.W.G.—is much used, capable of bearing a stress of 
900 1b., the authors proceed thus:—‘Copper wire has, 
however, of late years superseded steel wire to a large 
extent. Pure copper wire, as now made, is actually 
stronger than iron wire of equal diameter, and approaches 
in tensile strength the best steel wire. Additional 
strength has also been given to copper by the addition of 
certain substances, such as chromium, phosphorus, or sili- 
cium, and also by special treatment in the process of 
wire drawing—hard-drawn wire. The wire does not by 
these special processes lose much of its conductivity, while 
it gains enormously in mechanical strength. For telephone 
lines a wire of 0’8mm. diameter (No. 21) is much used, which 
is six times lighter than the steel wire of 2 mm.,and, there- 
fore, permits of a much lighter description of support. 
Another advantage is that this fine wire is ta less 
visible, and, therefore, much less of an eyesore than the 
heavier steel wire,” The electrical advantages of copper 
are then succinctly explained, viz., its low electrostatic 
capacity, its small electro-magnetic inertia, and its high 
conductivity. Such copper is now prepared on an enor- 
mous scale by electrolytic processes ; the present writer 
saw very recently a dynamo capable of depositing three 
tons of copper per day, and it was not the first of its 
ind. 


More than one-fourth of the book is occupied with 
detailed descriptions of the arrangements in use in different 
telephonic exchanges. Regarding long distance tele- 
phony, we are told that the condition of the conductor 
alone is the decisive factor, the kind of telephone used 
having scarcely any influence on the result. Interesting 
details of experiments are given, and it is stated that 
satisfactory commercial telephony has been carried on 
with a wire of 2°1 mm. ata duaenes of 310 miles; witha 
wire of 2°7 mm. ata distance of 590 miles; with a wire 
of 6 mm. at a distance of 1016 miles. 

In connection with this subject a very clear account is 
iven of the principles of the Van Rysselberghe system, 
3 which telegraphy and telephony can be carried on 
simultaneously over the same wire. This is now carried 
on over many continental lines, and to a much greater 
extent than is indicated in the book under review; but, 
although the reasons are not given, it is stated that 
“there are practical and commercial reasons why the 
ability to speak over telegraph circuits has not been 
utilised in practice in England.” The book is wel! and 
clearly printed, illustrated with nearly 300 woodcuts, a 
large proportion of which are new, and is furnished with 
a complete table of contents and a full index. Both 
authors and publishers have combined to produce a com- 
plete and useful monograph of the present condition of 
this increasingly inyportant subject. 


An Elementary Manual on the Steam Engine; specially Arranged 
for the use of First-year Science and Art, City and Guilds of 
London Institute, and other Elementary Engineering Students. 
By ANDREW Jamieson, M. Inst. C.E. London: Charles 
Griffin and Co. 1888. 248 pp. 


Tus manual, we are told, has been written expressly for 
apprentice engineers and first-yearstudents studying steam 
and the steam engine. We may save space and the reader’s 
time by saying at once that it is quite the right sort of 
book for these readers, inasmuch as while it explains in a 
clear style the elementary heat, steam, and mechanical 
theory problems concerned, it does so with reference 
to practical requirements, and strictly with reference to 
steam engines. It contains twenty-eight chapters, with 
a selection of questions at the end of each chapter or 
lecture; it is well illustrated with good diagrams and 
drawings of real engines and details, all clearly and accu- 
rately lettered, and it cannot fail to be a most satisfactory 
guide to the apprentice and the student, to whom it will 
give that knowledge of the subjects treated which will 
make the study of more advanced books quite easy, or at 
least plain sailing. It is intended to form an easy intro- 
duction to the author’s text-book on “Steam and the 
Steam Engine,” which has been favourably noticed in our 
columns. This intention is fulfilled; but the book is 
equally an introduction to any advanced book, and will 
not teach the student anything he will afterwards have to 
unlearn; unless we make a slight exception with regard 
to the reasons for the increased economy with higher 
pressures. But even here it must be noted that Mr. 
Jamieson follows the commonly taught theory. 

With regard to the engravings, to which no exception 
can be made as a whole, it may be pointed out that, as in 
the larger treatise, there is no explanation of Watt’s sun- 
and-planet motion, though it is mentioned in each. There 
is nothing to show the student how the planet was kept 
revolving or gyrating round the sun at the proper distance. 
Also it may be noted, with reference to a throttle-valve 


ractical case be tapered off or cut off at an angle as shown. 
he recess would be difficult to end and the liner to fit, 


fraction of the extra labour. 


A Text Book of Elementary Metallurgy. By AnTHur H. Hiorys, 
8vo., pp. 248. London: Macmillan and Co. 1888. 


Axovt one-fourth of this volume is devoted to a closely- 


set_in metallurgy by the 


3 


elementary treatise on metallur 


shown on page 177, that the brass liner would in no 


and the only gain a small weight of brass not worth a 


printed appendix, containing the whole of the questions 


being devoted, in the author’s own words, to “a purely 
adapted to the capacity 
of beginners.” This seems rather a large estimate of a 
very small performance, as the whole text, which is printed 
in large type, would probably not make more than 150 pp. 
of foolscap MS., and might be better described as a 
syllabus than as a treatise or text book proper. The 
scheme of the book is not a bad one, and the illustrations 
are, as a rule, of a good diagrammatic character, but the 
text is very disappointing. Where a subject must neces- 
sarily be treated in an extremely condensed manner, the 
use of fairly exact language is nec in order to 
achieve even a moderate success; and in this icular the 
author appears to be decidedly deficient. For instance, 
we are told, among other things, that the modern blast 
furnace—for smelting iron ore—is called a “ cupola ;” that 
a hollow fire is a similar furnace to a hearth finery; that 
the action of ferro-silicon in producing castings without 
blow-holes is due to the formation of avery fluid slag, 
which liquates out from the solidified steel, and that the 
ore furnace-slag in — smelting contains 5 per cent. of 
copper. Taken as a whole, we do not think that it would 
be a very safe guide for the beginner, who had better be 
contented with the excellent elementary manual by Pro- 
fessor Greenwood, which has been accessible at a very 
moderate price for some years past. 


Questions and Examples on Elementary Experimental Physics 
Sound, Light, Heat, Electricity,and Magnetism. By BENJAMIN 
Loewy, F.R.A.S., &c,, Examiner in Experimental Physics at 
the College of Preceptors, London. London: Macmillan and 
Co, 1888, 

Tuis is a selection of upwards of five hundred questions 
on the branches of science enumerated taken from exami- 
nation papers set by the author. There are no examples 
as mentioned in the title—at least such as can be distin- 
guished from questions—and there are no answers or 
explanations. It is stated that these questions have been 
made the basis of certain lectures, and that the explana- 
tions arising from them have been found, and no doubt 
with truth, a good training for examination. Most 
probably such training is a main design of the book. It 
only refers to quite elementary parts of the subject, e.g., 
there is no reference to polarisation or the vibratory 
theory of light, to thermo or electro-dynamics, nor to any 
quantitative experiments. It is consequently a book for 
junior students only. 


Beginners’ Guide to Photography: Showing how to Buy a 
Camera and how to Use it. By a FELLOW oF THE CHEMICAL 
Society. London: Perkin and Son and Rayment. 

Tuis is a useful little book, probably the cheapest 
published, but at the same time satisfactory as a concise 
guide to amateurs. It contains practical hints on appa- 
ratus, and clear explanations of the methods of taking 
and developing photographs, on enlarging and on reduc- 
ing, on the production of lantern slides, and instructions 
on the materials required. It is illustrated, and may be 
recommended to any beginner. 
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TENDERS. 


BREWERY BUILDINGS AND MACHINERY. 


List of tenders for additions and alterations to the West Berg- 
hold Brewery, Colchester, for Messrs. Daniell and Sons’ Breweries, 
Limited, according to the drawings, specifications, and under the 
superintendence of Messrs. Scamell and Colyer, Great George- 
street, Westminster, S.W. Quantities by Messrs, R. L. Curtis and 
Sons, London Wall :— 

Contract No, 1,—Buildings, 
a ner tat 


B E Nightingale, London .. .. .. .. «. 1097 .. 6985 
Jas. Mortar, London .. .. 2s «2 cc os of 300 .. 6655 
G. Dobson, Colchester... .. .. .. «2 «. + WIG .. 6440 
F. Dupont, Colchester... .. .. .. «2 « so 980 .. 6375 
A, TR, SS ae. kc. kc us ce ce ce Ss Oe 
Grimwood and Sons, Sudbury... .. .. .. .. 895 .. 5649 


Contract No. 2.—Jronwork. 


2aéd 

Thornewill and Warham, Burton-on-Trent .. 170 0 0 

R. Moreland and Son, London... .. .. «. «- 1490 0 0 
Contract No. 3.—Boilers. 

Davey, Paxman, and Co., Colchester .. .. .. .. 70910 0 
Thornewill and Warham, Burton-on-Trent,. .. .. 595 0 0 
Contract No, 4.—Millwright’s. 

R. Moreland and Son, London.. .. .. .. . 2040 0 0 
George Wallerand Co.,London .. .. .. .. .. 2800 0 0 
Thornewill and Warham, Burton-on-Trent... .. .. 2395 0 0 
Pontifex and Wood, London .. .. .. «. «. «- 2285 0 0 
Wilson and Co., Frome . . 2217 0 0 


Contract No, 5.— Copper, Pipes, dc. 








references to priority of invention relates to Philipp Reis’s 


during the past twenty years, the remaining three 


ience and Art. pepernent 
e -fourths 


C. Pontifex,London .. .. 3075 0 0 

Shears and Sons, London .. 2509 0 0 

Wilson and Co., Frome .. .. .. « «+ 1970 0 0 

Bennett and Son, London... .. .. .. «s « 1950 0 0 

8. briggs and Co., Burton-on-Trent .. .. .. 1680 0 0 

Pontifex and Wood, London .. .. .. «s 1449 0 «0 
Contract No, 6.—Back Work. 

Bennett and Son, London.. .. .. .. «so 495 0 0 
Wilson ard Co., Frome... .. se es ee we 417 0 0 
Contract No. 7.—Slate Mason, 

Stirling and Co., London . ae ve 712 0 
Braby and Co.. London 6 04, eh ae Cee 680 0 0 
Ashton and Green, London... .. 2. oe oe 592 0 

‘ Contract No, 8.—Rejrigerators. 
Vawrence and OG... ik un ts te ce kk ee OH OE OG 
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TYLOR’S POSITIVE AND INFERENTIAL WATER 
METERS. 


THE accompanying engravings illustrate Messrs. J. Tylor and 
Co.’s positive water meter and their inferential meter, with 
sume recent improvements. The meter, Figs. 1, 2, and 3, 
consists ef a galvanised cast iron casing, containing four 
cylinders, lined with gun-metal, and open to the central water 
chamber. No staffing boxes are used, and as the pistons 
are free to turn on their axes, and consequently to take up the 
position of least friction, bearings or guides are not required. 
Each piston is provided with cup leathers—see Fig. 3—easily 
accessible and removable by loosening the covers at the ends of 
the meter. Each pair of pistons is coupled by a rigid con- 
nection, and each pair in its turn actuates the valve of the other 
pair, in such a manner that no dead point occurs, and the move- 
ment of both pistons and valves is free and uncontrolled by 
guides, stuffing boxes, or bearings. Two V-shaped projections 
will be seen on the outlet side of the meter cover—Fig. 1. 
These cover ports ABC D are so made as to cross each 
other, and which, from the upper cylinders, pass to the 
lower valve B, Fig. 2, and from the lower cylinders to the upper 
valve A. These valves permit the e of the inlet water 
from the general spaces through the ports shown into the outlet. 
The valves are of the ordinary simple slide valve form, and are 





shown in cross section in Fig. 2. The dotted lines in Fig. 3 are 
from the tracings handed to us, but they do not appear to be 
correct, nor to agree with Fig. 2, the ports being shown as if 
vertical instead of horizontal. The valves are moved over 
for admission and exhaust by the pistons, and the pistons move 
as the result of the destruction of the equilibrium, which occurs 
when one cylinder end is opened to exhaust. The valves of 
the meter are kept on their faces by the pressure of the water, 
and cover the ordinary arrangement of three ports. The water 
enters through the strainer seen in Fig. 2 to the space S, and 
then by the intermittent movements of the valves A and B is 
admitted to the outer ends of the long and short stroke pistons, 
and by the next movement of the valves is allowed to be 
exhausted from that end through the exhaust port of the valves 
into the exhaust outlet passage seen in Fig. 2. They are 
interchangeable, without adjusting or removing other parts of 
the meter. The counter is actuated by the collars on the casting 
connecting the two upper pistons and the hanging lever seen in 
Fig. 3. The meter has now been at work a sufficient length of 
time to have proved them to be so accurate, and easily and 
cheaply kept in order, that the makers are able to accept terms 
for long periods, which could not be entertained except with a 
full and satisfactory knowledge of their working under all 
ordinary circumstances. 

Messrs. Tylor and Sons have also recently made several im- 
provements in the details of their inferential meters, sections of 
which are given in Figs.4and5. In this meter the water enters 
at D, and surrounds, in the space marked AB in Fig. 4, the 
inner casing, which is seen in section in Fig. 5. The water finds 
its way through the two inclined or tangential ports in this 
casing, and in entering these it drives the fan H at a velocity 


























which is recorded on the dials worked by its spindle and the | 
gearing above. In its passage from the inlet ports to the outlet | 
porte F and exit E, it is baffled by the notches seen in the | 
inside of the inner case, Fig. 5, and above the fan H at C in | 
Fig. 4. All the parts of the meter are exceedingly simply put | 
together, and all are made with special tools, so that every part 
is interchangeable. 

The toe-piece is fitted into a bottom plate, gauged to exactly | 
fit the bottom of the inner casing, and is made of anti-friction 
metal, and pointed with specially prepared steel. To reduce 
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friction to a minimum, a reservoir of oil is provided in the 
spindle of the fan, so constructed as not to require replenishing 
for a long period. The fan itself is formed of copper, and is 
balanced so as to run at high velocities without noise. The 
buoyant nature of the oil gives the fan an upward tendency, 
diminishing its weight, and the fan is constructed with blades 
twisted in opposite directions, to avoid the thrust hitherto 
experienced in fans of this class. The equality of the forces, 
carefully balanced round the axis of the fan, prevents any 
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The clockwork or regulating apparatus, which is connected with 
the worm, is fixed in the outer casting in a recess for the 
purpose, and is kept in its position by a washer held down by 
the top. 

These meters are now made that for a large majority of pur- 
poses their accuracy, even after being some time in use, is 
considered quite sufficient by those who have used large num- 
bers. We may add that one of the positive meters with glass 
side, so as to show the working, may be seen in the show-room 
window of the manufacturers, at 2, Newgate-street. 








INDICATING CALLIPERS. 





THESE callipers, invented and patented by Mr. H. Rickinson, 
| Wellington-street, Islington, being provided with a circular scale 
| and indicator, may be used without the aid of arule. They are 
| constructed in two parts, viz., one arm with circular scale in one 
| piece of metal and one arm and indicator in another [piece. 





These arms are fixed in the ordinary way by means of a pin and 
washers. When the arms are extended the distances from point 
to point are given accurately by the indicator on the dial or 
scale, which is divided into inches and parts of inches. By the 
use of the indicating callipers, it is claimed, the rule is not only 
dispensed with, but the trouble and annoyance often caused by 
the rule being out of reach or misplaced. The dial on sketch is 
drawn to a scale of in. to an inch, 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue spring meeting of the Institution of Mechanical Engineers 
commenced on Wednesday, when Mr. Charles Cochrane read a 
very comprehensive, useful, and in some respects very interesting 
inaugural address as president, and we regret that want of space 
prevents our reproducing it here. The address was very 
heartily received, and was followed by the reading of a 
report by Professor A. B. W. Kennedy on the trials of the 
steamship Meteor. This report we print in full on page 380. 
It contains the results of a seventeen hours’ trial of the triple- 
expansion engines and of the boilers of the Meteor, made at the 
instance of a research committee of the Institution. The object 
of the trial was to measure the steam consumption hy the engines, 
and the coal consumption by the boilers. As will be seen by 
reference to the report, the performance of these triple engines 
was even better than the makers of triple engines have often 
claimed ; but poor coal was used, and the boilers gave poor results. 
As far as they go, the trials confirm the extensive information 
already possessed concerning the value of triple stage expansionand 


| high pressures. Adiscussion was commenced upon the report,and 


excentric action in the rapid movement of the meter, tending | 
to wear on one side or the other, and allows the use of an | 
exceptionally small toe-piece and spindle, thus reducing friction, 
so that every movement of the passing water may be faithfully | 
recorded on the dial. The worm fixed on the extremity of the 
spindle is of coarse pitch and great depth of tooth, and will 
gear correctly with clockwork, even if some considerable wear 
or displacement has taken place, thus rendering the meter little 
liable to damage from long journeys or accidental ill-usage. 


Professor Kennedy referred to the objects of the trials, saying 
they were not made with a view to facts and figures for the 
guidance of those who design and build marine engines. This, 
of course, would be assumed by these designers and builders, 
but the report is very interesting and valuable to those who 
have not the opportunities possessed by the leading marine 
engineers. The discussion of the paper was continued last even- 
ing, and a meeting of the Institution takes place this afternoon. 
The annual dinner takes place this evening. 
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SPRING FITTI1 


MESSRS, KENDAL AND GENT, 
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PESSENGER’S SPRING FITTING MACHINE. 


Tue above illustration is taken froma photograph ofa patented ma- 
chine, of American invention,which Messrs. Kendall and Gent, Man- 
chester, are introducingtothiscountry. The makersclaim that one 
of the many laborious occupations which have hitherto defied the 
skill of the mechanical inventor to ameliorate has been that of 
spring fitting, in which the various lamini, of which the nu- 
merous railway and carriage springs are built up, are bent to 
exact forms so as to fit closely to each other, while the Pessenger 
patent spring fitting machine this operation becomes as truly 
mechanical as that of other engineering werk, the different 
plates being bent with the greatest precision. The chief feature 
in this new machine is that the plates forming the spring can 
be bent to any desired curvature by the single stroke of a 
hydraulic ram, the operation being as nearly as possible the 
same as in hand work. The machine consists essentially of an 
anvil, or bending block, made up of a series of adjustable pieces 
which can be set to varying heights, so that their upper surfaces 
can be made to form a curve of any shape. This bending block | 
is mounted in a vertical slide, and can be brought up instantly | 
by the hydraulic ram to which it is attached. Over the anvil 
or bending block, and carried by the main frame, is arranged a | 
series of hammers formed of narrow weights closely packed | 
together and arranged to slide one against another. As the | 
anvil block, with the hot plate upon it, rises, it comes first in | 
contact with the weights or hammers in the centre, so that as | 
the stroke continues, the centre weights, opposite the highest | 
parts of the anvil block, yield, allowing the others on each side | 
to come in play in succession. In this manner the plates are | 
hammered from the centre to the right and left, and accurately | 
moulded to the form of the anvil block. It should also be | 
noticed that the weight of each hammer remains upon the work, | 
holding the plate down to the form. The position of the plate 
is determined by a pin in the centre, and the motion of the 
hydraulic ram is controlled by the foot, leaving the hands of the 
workman quite free to handle the plates. In connection with 
the spring fitting machine, another patented machine for work- 
ing specially in connection with it has been designed for 
preparing the plates which have to be dealt with in building up 
the springs. In this second machine the rough plates are taken 
from the furnace, and the operations of pointing, punching, mill- 
iug, and slotting, are done by a single stroke ; and the plate is 
then passed, during the same heat, to the fitting machine, after 
which it is tempered in the bath. 








NG MACHINE. 


MANCHESTER, ENGINEERS, 


cowl or ventilator with exit passages at right angles to each 
other, formed by placing a conical deflector therein with a 
covering to form the outer passages, so that a current of air 
striking the ventilator will be conducted across the mouth of 
the internal passages at right angles, and thus by suction create 
a current through. The top is constructed of any suitable 
material and of any required shape, adaptable for the position 
in which it is to be placed. At the exit end is a deflector in the 
form of a double cone, one apex extending downwards into the 
mouth of the cone and the other extending upwards therefrom. 
Each cone is formed so that the sides approach each other, 
forming a right angle at the apex, and the sides of the two 
cones also join at a right angle. Thus the sides of one cone are 





equal in length to the sides of the other, and the distance from 
one apex to the other apex is equal to the diameter of the 











A SMOKE PREVENTER AND VENTILATOR. 


Numerous appliances have from time to time been brought 
out for remedying the nuisance of smoky chimneys, but in the 
majority of cases they have been only partially successful in 
attaining the results aimed at by the inventors. An improved 
chimney top or cowl, applicable also as a ventilator as well as 
& smoke preventer, has just been introduced by Mr. Herbert 
Hallewell, of Manchester, which is a simple and at the same 
time effective apparatus, It consists in constructing a 





base. For cylindrical chimney tops it is preferable to 
make the deflector conical, as described, but for other 
shaped tops, or where it is required to deflect the smoke in 
| certain directions only, so as not to interfere with the draught 
of other chimneys, the deflector may be made pyramidal. 
The exit end of the cowl is formed to receive the deflector with 
the walls deflected to such an angle as to be parallel with the 
sides of the deflector projecting into it, the smoke passage lyi 
between the two. The outer edge of the wall is extended 
downwards for a short distance in a line with the upper edge 
of the deflector, having the exit passage at the entrance thereto. 
A hood or bonnet covers the deflector and extends down below 


of the deflector, forming a passage or chamber around the exit 
end of the top, at right angles to the exit passages, and the 
bonnet is open both top and bottom. Where the direction of 
the smoke is to be controlled the bonnet may be constructed to 
form a number of chambers of tubular form, or separate tubes 
in the form of arms may be used, each in communication with 
the exit passage and at right angles thereto. As the passages 
around or in communication with the internal exit passages are 
placed at right angles thereto, it is claimed that any current of 
wind blowing through them in either direction across the exit 
passages will have the effect of causing an upward current and 
of carrying the smoke with it, and that from whatever the 
direction the wind may be, any wind striking against the cowl 
will by suction exhaust or create a current upwards through it. 
Although designed chiefly for chimneys, the omer may be 
applied to buildings, railway carriages, &c., as anexhaust ventilator, 
and in the illustrations we give its application for both these pur- 
poses is shown. Fig. 1 is a representation of theoutside view of one 





of these patented cowls as it would be fixed on a chimney top,and 
Fig. 2 shows in section the internal construction with the bottom 
portion so re-arranged that the cowl can be affixed to the top of 
railway carriages and act as an exhaust ventilator. Mr. Halliwell 
has only just introduced his improved cowl, so that as yet there 
has been no opportunity of putting it to a thoroughly practical 
test, but so far as its effectiveness can be demonstrated by 
working models, it gives every promise of securing satisfactory 
results, and the inventor has already in hand experimental orders 
not only for placing the cowl on chimney tops, but a number of 
the ventilator type are being made to be fixed on the carriages 
of one of the leading railway companies. 








THE ACME STEAM TRAP. 





Messrs. SCHAFFER AND BupENBURG, of Manchester, have 
designed a new type of steam trap, with the special object of 
meeting the altered conditions now imposed upon this class of 
steam fitting by the increased boiler pressures so largely coming 
into vogue. The sectional illustration shows pretty clearly the 
special construction of this steam trap, the chief advantages 
claimed for which are a very large delivery compared with its 
dimensions, and a general compactness of design with a ready 
accessibility to all the working parts. Another feature is that 
with this steam trap the air contained in the pipes is auto- 
matically discharged, and no tap is therefore required for this 
purpose. The main features in the construction of this trap 
are an open float and equilibrium valve. From the drawing it 
will be seen that the open float carries a spindle which closes 





against a small outlet passage in the main outlet valve when the 
float is forced upward by the water which has collected in the 
trap. The main outlet valve is forced upward against its seating 
by the steam pressure in the hollow part of this valve, and when 
the water in the trap, overflowing into the float, causes the 
latter to sink, the small valve is first opened, thereby allowing 
the steam in the cavity of the main valve to escape, and thus 
relieving it of pressure from below. The outlet valve is conse- 
quently fully opened, allowing the water to escape freely until 
the float has again risen sufficiently to close the valve. The 
air in the trap is free to escape past the spindle and through 
the small passage in the main valve. These traps are made in 
various sizes to deliver from 220 up to 2200 gallons per hour 
against a pressure of 75 lb. per square inch, and their compactness 
may be judged from the fact that in the largest size the 
diameter of the flanges is only 6}in., with the length over flanges 
barely 2lin.; whilst in the smallest it is only 3fin. and 10in. 
respectively. All the movable parts of the trap can be easily 
taken out for examination or cleaning through the small open- 
ing in the cover of the trap, without removing the entire cover, 
and the interior parts can all be taken to pieces without un- 
fastening the trap. It may be added that in cases where the 
water is forced against a head, it is unnecessary to provide the 





the deflector. This hood is placed parallel with the upper sides 


trap with a non-return valve in the delivery pipe. 
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BOOKBINDING MACHINERY. — PARIS 
EXHIBITION. 

Next to building, which is general, and the preparation of 
food and clothing, which is necessary for all, printing, with its 
cognate, or subsidiary trades, must be regarded as the staple 
mechanical industry of London. The large printing houses 
employ no less than 3000 hands each ; the enormous Press of 
the country is supplemented by banking and account-books, 
railway time-tables, and religious books— Messrs, Clowes and Son 
print at one job 20 million sheets of Hymus Ancient and Modern 
—medicine pamphlets,and Board School copy-books. Twenty-five 
years ago French and Germans were at the head of this trade ; 
but since that time the Americans have come to the front, and 
Australians, visiting America on their way to Europe, so im- 
pressed a few large printers with the sense of their backward- 
ness as to induce them to inspect American printing and binding 
works, one notable example of which is horseshoe in plan, so as 
to be capable of infinite extension. The result is that several 
English firms now use automatic fast-running machines for per- 
forming the principal operations connected with bookbinding, 
and which are quite revolutionising this branch of industry. 
Such machines, each performing accurately the work of seven 

irs of hands, we saw in operation at the Ship Bookbinding 

Yorks, in Great Saffron-hill, E.C.; and such machines for 
folding, pressing, stitching, sewing, stabbing for wire binding 
and fastening the staples, cutting the edges, and bevelling the 
boards, are exhibited by Mr. W. C. Horne, of Dowgate-hill, E.C., 
at the Paris Exhibition, together with a Martini gas engine for 
driving them. The main features of this engine, shown by Fig. 1, 
p. 367, are that the ignition of the charge is effected by a spark 
produced by a small dynamo, and there is no slide valve. The 
name of the inventor of this engine, and also of the folder, is 
familiar to Englishmen in connection with the Martini-Henry 
rifle, to which he contributed the breech. 

The Martini Duplex Folding Machine—Fig. 2—has a table 
4ft- high, 3ft. wide, and 8ft. long, with prolongations on either 
side to receive the sheets to be folded. On each of these 
prolongations a pair of points, forming the “register,” comes 
down at regular and somewhat rapid intervals. Sufficient time 
is, however, allowed to a practised operator to set the sheet, 
which is seized by advancing fingers, conveyed to the middle of 
the table, and there held, while a descending knife folds it 
vertically. The once-folded sheet is then caught by a second 
knife, travelling horizontally, and then by a third, also 
travelling horizontally, but in a transverse direction, the acton 
of the knives being regulated by double-clutch wheels geared 
to the driving wheel. The sheet is then pressed by passing 
between rollers, dropped into a trough, and delivered to the 
right if fed in from that side, and to the left if the reverse, so 
that two separate works may be folded simultaneously and yet 
kept separate. Next, perhaps, to its remarkably high production 
—a minimum of 2400 sheets folded per hour—the excellent point 
of this machine is the accuracy of its folding, due to the fact that 
the sheet is fed positively by fingers and held by them while 
being folded, moving tapes being only used for delivery of the 
folded sheet. So great is the accuracy, that small work, such as 
pocket Bibles, may be folded by it; and all the sheets are 
“knocked up” in the trough in perfect order. In both the 
feed and delivery the moving parts perform a double office for 
each movement, hence the remarkably large production. This 
machine is used by McCorquodale and Co., the well-known 
printers, who have repeated their order. There are no less than 
200 of these machines now in use in the country. 

Hart’s machine—Fig. 3—for pressing books, pamphlets, or 
paper, in a trough by means of a screw made to revolve by belt, 
is calculated to supersede the hydraulic press for this purpose. 
There is a pair of india-rubber buffers, and when these are com- 
pressed to the desired extent, which may be varied by the 
mere turn of a nut, the feed “ knocks off” automatically, but 
the screw still maintains the pressure. Again, on reversing 
the feed for running the screw back, it is also “ knocked off ” 
by a self-acting arrangement on reaching the end of its travel. 
The rod for giving the forward “ knock off” is, it will be seen 
by the engraving, divided into two parts for adjustment to suit 
varying thicknesses of work. 

Harper's Acme stitcher, for wire binding—Fig. 4—is capable 
of fixing 3000 staples per hour, taking the wire from a reel, and 
forming its own staples. The great speed is secured by the 
shape of the saddle, on which the work is fed downwards instead 
of upwards, as in most machines. Without removing any part, 
various thi of work may be stapled with wire stitches 
up to fin. thick, the legs of the staples being clinched inside 
instead of outside the work. The plates forming the saddle may 
be shifted from the position shown in the engraving, which is 
that for stapling at the back of the pamphlet, so that one is 
horizontal, forming a table, for wire-stitching at the side. 

The Elliott pamphlet stitching machine—Fig. 5—is well worthy 
of closeexamination by engineers, but ad description would 
only be intelligible by the aid of elaborate drawings. It ties a 
tight knot close against the paper, leaves no slack and wastes 
no thread, thus accomplishing what Napoleon I. and Jacquard, 
the loom maker, attempted ineffectually.. This machine will 
make 1000 complete stitches in the hour, its speed of produc- 
tion being only limited by the ability of the operator to feed it. 

The book-sewing machine invented by Mr. Smyth—Fig. 6— 
which gained the gold medal of the American Institution, is a 
necessarily complicated piece of mechanism after the style of the 
agricultural sheaf binder. The curved needles are actuated by 
a very compound movement ; and the feed is ingenious, a vertical 
shaft with horizontal arms ing a quarter of a revolution at 
each stitch. The great point is that the “ heads” and “ tails ” 
of the book-back remain solid, instead of being cut as by other 
machines ; and with this machine one girl can sew as many as 
5000 “sections” in a day. Mr. Horne’s interesting exhibit 
includes other machines to which we shall recur, notably the 
“ ever-sharp ”’ quadruple cutter, called in the trade the “demon” 
cutter, the table of which revolves horizontally like the tool- 
holder of a turret lathe, for cutting on all four sides,and the work 
rises up an inclined plane, while the knife remains stationary. 








REPORT UPON TRIALS OF THE SS. METEOR. 
By Proresson ALEXANDER B. W. Kenvyepy, F.R.S, 
Steamer.—The s.s. Meteor is a steamer belonging to the London 
and Edinburgh Shipping Company, and permission to test her 
engines was most kindly given to the committee by Mr. Thomas 
Aitken, the ger of the pany, who with his staff and all 
the officials on board the ship have done their utmost to facilitate 
the work of the trial. The Meteor is a vessel of 261ft. in length 
ame pe’ meme —_ in —, and 19°3ft. in depth 
m . He registe e is gross tonnage 1 
under deck 958 tons, He displacement on the day of the trial, 
when the mean draft was 15ft. 1}in., was 2090 tons. 
Engines.—She is fitted with triple-expansion engines, made by 


~ 1 Institution of Mechanical Engineers.— Research Committee on 
Marine Engine Trials, 








Messrs, J. and G. Thomson, of Clydebank, Glasgow. The high- 

ressure cylinder, originally 29in. diameter, has been rebored to 
Sodin. diameter, the intermediate cylinder is 44in. diameter, and 
the low-pressure 70in.; the stroke of all three cylinders is 4ft. 
The piston-rods are all 7in. diameter; the tail rod of the high- 
pressure cylinder is 4*45in. diameter, and the tail rods of the other 
two _—— 4°37in. diameter. These rods have been measured, 
and the stroke of the engine has also been measured, and found to 
be exactly 47-94in. instead of 48in. There has been no opportunity 
of measuring the diameters of the cylinders. The three cranks are 
spaced at equal distances apart, and follow in the order—high, 
intermediate, low. The cylinders are made with separate liners, 
and are jacketted at the sides but not at the ends, e net length 
of the jacketted space is about 4ft. Live steam is admitted 
separately to each of the jackets, each having its own reducing 
valve. e jackets are drained through pockets provided with 
gauge glasses, and during the trial water was always kept visible 
in these gauges. The clearances of the high-pressure, intermediate, 
and low-pressure cylinders are given by the makers as 12°4, 9:3, 
and 8-02 per cent. respectively. Each cylinder is provided with a 
piston valve or valves, single for the high-pressure cylinder and 
double for each of the others, The valve gear is the ordinary link 
motion, and during the trial the high-pressure motion was linked 
up as much as possible, giving a nominal cut-off of 26in.; the inter- 
mediate and low-pressure motions were not linked up. The valve 
gear was left untouched during the whole of the trial. The surface 
condenser has 3200 square feet of condensing surface. The screw 
propeller is four-bladed, having a diameter of 14ft. 10in., and a 
mean pitch of 23ft. The actual area of the blades is 78 square feet 
and the projected area 57°6 square feet. The engines had been 
overhauled last at the annual survey, which took place March Ist 
to 14th, 1888. 

Boilers.—The boilers are two in number, each double-ended, the 
total number of furnaces being twelve. They are of steel with 
Fox's corrugated flues, and have a diameter of 13ft. 6in. and a 
length of 16ft. The total grate surface in the trial was 208 square 
feet, and the total tube surface 5760 square feet, the ratio between 
the two being 1 to 27‘7. The total heating surface is 6648 square 
feet, or thirty-two times the grate surface. The mean diameter of 
the fiues is 3ft. 3in. The fire bars are of ordinary description, 3ft. 
long, lin. broad at top in body, and about l}in. at the ends, the 
air spaces being thus about jin. wide. There are twenty-five bars 
in the width of each furnace, and therefore fifty bars in each grate. 
There is no air admission at the bridge or anywhere except from 
the front and from below the bars. The tubes are 2hin. external 





diameter and 6ft. din. long. The furnaces and tubes open out 
into a com busti hamb The two boilers have one 
chimney in common, whose internal diameter is 7ft. 3in.; the 


external diameter of the outer chimney is 8ft. 3}in. The chimney 
has a total height of 61ft. above the centre of lowest furnace. 
The total weight of the engines and boilers, including water in 
condenser, pipes, and boilers, and also spare gear, is 390} tons. 

Object of trial.—The object of the trial was to measure the coal, 
water, and indicated horse-power, as tely as possible, and 
over as long a period as possible. 

Coal measurement.—For weighing the coal, a spring balance was 
used in each stokehole. From the spring balance was suspended 
a large basket holding about 140 lb. of coal; this vay filled was 
hoisted by tackle, its weight noted, and the coal then thrown upon 
the stokehole floor. About six baskets were filled and emptied as 
rapidly as possible one after the other, first on the starboard side 
and then on the port side of the stokehole floor, giving thus two 
weighed heaps of about 800 Ib. of coal each. The time at which 
each heap was finished—that is, completely put on the fires—was 
noted, and no more coal was wei out until the floor was clear. 
A continuous record of the coal thrown on the fires was thus kept. 
The fires were not cleaned during the run, but the cleaning com- 
menced when the trial was over, and the ashes and clinkers were 
weighed before being thrown overboard. The coal was Scotch from 
the Shawfield pit in the Wishaw district, its price at Leith being 
7s. 6d. per ton. It has been analysed and its calorimetric value 
determined by Mr. C. J. Wilson, F.C.S., of University College, 
London, with the following results :— 
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These figures are the mean of two almost identical analyses. 
Reducing the hydrogen to the corresponding value of carbon, each 
pound of coal, not allowing, of course, for the bad lumps which 
formed the greater part of the clinker, is thus equivalent to 0°878 lb. 
of carbon, and its calorific value may be taken as 12,790 thermal 
units. 

Furnace gases.—The temperature of the gases passing up the 
chimney was observed at intervals throughout the trial, the 
thermometer used being placed at the level of the upper deck, or 
about 12ft. above the top of the boiler. The thermometer was long 
enough to reach over 2ft. into the chimney. It wasa mercury 
thermometer having the space above the mercury filled with com- 
pressed nitrogen, so as to enable it to give readings far above the 
ordinary boiling point of mercury. Samples of the gases from the 
chimney were collected during the trial, and placed in sealed 
bottles over mercury. Unfortunately, however, all the samples 
taken except one were spoilt before they reached the laboratory 
for analysis. The analysis of this sample has been made = Mr. 
C. J. Wilson, and is given later on. The chimney draft was 
measured by a U gauge at the place where the furnace gases were 
collected. 

Feed-water measurement.—The feed-water was measured on its 
way from the hot well to the feed-pump, the latter being a Worth- 
ington pump entirely separate from the engine. A 4in. pipe was 
connected with the hot well, and terminated in a 4in. two-way 
cock, by means of which the discharge could be turned into either 
one of two measuring tanks. At the bottom these tanks were 

ted to another 4in. two-way cock, through which the feed- 
pump could be made to draw from either of them. The tanks 
were so tilted that one corner was lower and another corner higher 
than all the rest, so as to render their filling and emptying more 
certain. They were fitted with glass water-gauges and with relief 
pi The method of operation was as follows :—The hot well dis- 
charge, which contained the condensed steam passing through the 
cylinders, the jacket condensation, and also the steam used for 
heating the feed-water, as well as the other quantities mentioned 
in the next ph; was allowed always to run into one or the 
other tank, and filled each one up in turn in about 34 minutes. By 
means of the lower cock the feed pump was put into connection 
with the tank into which the hot-well was not discharging, and 
emptied it in about 24 minutes. For each tankful there was there- 
fore about one spare minute in which to insure its complete empti- 
ness or fulness, and to note the temperatures, &c. uring this 
time the feed pump had to be peed, ev started again directly 
the next tank tras fall, After the trial the tanks were re-erected 
with all their connections at University College, London, and 
water carefully weighed into them. It was found that one held 
1808 Ib. and the other 1785 lb. of water at 62 deg. Fah.; and 
also that the probable error of the filling and emptying as car- 
ried out on the trial was not more than 2 lb. in each tank, and 
was equally likely to be plus or minus, It seems therefore that 
the method of water measurement used, although very laborious, 
must have given very closely accurate results, A more elabo- 
rate system with storage tanks, which was preferred by the 
committee, could not be carried out for want of room on the vessel. 
The temperature of each tank was taken, so that a ee § good 
average value of the feed-water temperature was obtained. The 
steam made by the boilers, co jing with the measured 
weight of water, all went to the main engine, except the small 
quantity required to drive the Worthington pump, which may be 
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fairly considered comparable with the quantity required for the 
feed pump of an ordinary engine. The circulating pump, the 
dynamo engine, the winch engines, the steering engines, Xe, 
were all worked from a donkey boiler, which was specially kept 
going for that purpose. The exhaust from the circulatin pump 
engine and also that from the dynamo engine were both taken 
into the condenser, and therefore were measured through the 
feed tank on their way to the boiler again. These additions 
to the ordinary air pump discharge more than made up for the 
various losses of steam through the engine: so that from time 
to time part of the hot-well discharge had to be thrown away, 
and not taken back to the boiler. The whole of the pipe 
connections between the boilers and engines, which were of 
very great complexity, were carefully examined before the trial, 
to make sure that no unintended communication existed. 

Power measurement.—Indicator diagrams were taken at half. 
hourly intervals throughout the whole trial. Six Crosby indicators 
were used, one on each end of each cylinder; the connections in 
all cases were through only a few inches of large pipe having in no 
case more than one bend. The revolutions were noted half-hourly 
on the counter, all the gauges being read at the same time. 

General sendiliena— ‘tee general conditions as to speed, power, 
steam pressure, frequency of stoking, and so on, were all those of 
ordinary working on a southward journey, and were fixed before- 
hand by the chief engineer. 

Duration of trial.—The trial, which was made.on a voyage from 
Leith to London, commenced at 1.30 a.m. on Sunday, 24th June, 
and ended for the engines at 6.36 p.m. and for the boiler at 
6.39 p.m. upon the same day. Its duration was therefore seven- 
teen hours six minutes for the engines, and seventeen hours nine 
minutes for the boilers, This small difference of three minutes 
arises from the fact that the signal for ending the engine trial, 
that is for taking the last reading of the counter, was given three 
minutes before the water in the boiler gauge-glass reached the 
level from which it had started. The weather was fair throughout, 

"uel.—The coal used in the after stokehole was 16,675 lb. upon 
the starboard side and 16,831 lb, upon the port side. In the for- 
ward stokehole these amounts were respectively 18,242 lb., and 
16,945 lb. The starboard boiler therefore used 34,917 lb., and the 
port boiler 33,776 lb. of fuel. The total quantity was 68,693 lb,, 
or 4005lb, per hour, At the end of the trial it was found on 
cleaning the fires that the ash amounted to 16711b., and the 
clinker to 2806lb. in addition. The ash was therefore 2°43 per 
cent. of the total fuel, the clinker 4°08 per cent. of the total fuel, 
and the two together, 6°51 per cent. of the total fuel. The mean 
temperature of the escaping gases, deduced from thirty-eight 

tions, was 791 deg. Fah, The chimney draught was con- 
stantly about ths of an inch of water. The sample of furnace 
gases which was brought successfully to analysis gave the following 
results by volume :—Carbonic acid, 12°5 per cent.; carbonic oxide, 
08 per cent ; oxygen, 5°4 per cent.; nitrogen, 81°2 per cent. 
This sample was collected at 11.30 a.m, under normal conditions 
of working. During the greater part of the trial the fires were 
worked very thick, indeed as thick as possible, and they were so at 
the end of the trial. As already mentioned, they were not cleaned 
during the trial. Very much smoke was always emitted after 
stoking; but while no stoking was actually going on, there was not 
much smoke. The times of stoking were noted frequently ; and 
on the average it was found that stoking occurred in each stoke- 
hole about every twenty-four minutes, all the fires being stoked 
one after the other as quickly as possible. 

Feed-water.—The mean temperature of the feed-water, which 
was heated before leaving the hot-well by an apparatus devised by 
Mr. nee a the chief engineer of the ship, was 163°] deg. Fah. ; 
it was fairly constant between 160 deg. and 170deg. during the 
whole trial. At this temperature the amounts of water contained 
by the two measuring tanks are 1771 1b. and 17491b. respectively, 
these figures being found by calculation from those already given. 
During the trial the larger tank was filled 145 times, and the 
smaller 146 times. The total quantity of water used was therefore 
512,150 lb., or 29,860 Ib. per hour. 

Speed.—The counter read 1,439,668 at 1.30 a.m. when the trial 
commenced, and 1,513,318 at 6.36 p.m. when the trial ended. The 
total number of revolutions made by the engines was therefore 
73,650, the time being 17 hours 6 minutes, which gives the average 
rate of 71°78 revoluions per minute. The maximum number of 
revolutions - minute for any half-hour was 7274, and the 
minimum 70°. 

Pressures, &c.—The mean barometric pressure during the trial 
was 30°34in. of mercury, or say 14° 1b. per square inch. The 
mean boiler pressure was 145°2lb. per square inch. The other 
pressures were as follows :—High-pressure jacket, 131°0lb. per 
square inch ; intermediate jacket, 77°5lb. per square inch ; low- 
pressure jacket, 56°8 lb. per square inch ; first receiver, 36°5 lb. per 
square inch ; second receiver, 6°2lb. per square inch. All these 
pressures are given above the atmospheric pressure, They were 
observed every half-hour throughout the trial. The gauge for the 
boiler pressure was checked by a standard gauge; the other gauges 
were not checked, and their readings must therefore be taken as 
approximate only. The average pressure during admission to the 
wt epee cylinder—from measurements of diagrams—was 
134°4 1b, per square inch. The actual initial pressure—or pressure 
just at the commencement of the stroke—was practically the same 
as this in the top diagrams, and 61b. or 7 lb. higher in the bottom 
diagrams. The A» secon even the average admission pressure 
and the boiler pressure was thus—assuming the gauge to be correct 
—10°8 lb. per square inch, The mean reading of the vacuum gauge 
was 24°78in, of mercury, or 12°17 ]b. per square inch below the 
atmosphere. ‘The mean vacuum in the low-pressure cylinder— 
obtained by detailed measurement of all the diagrams—was 11°6 lb. 
per square inch below the atmosphere. The absolute back pressure 
was therefore 2°73 lb. in the . ing the gauge to be 
correct, and 3°3 1b. in the cylinder. 

Power.—The following are the mean effective pressures in the 
different cylinders in pounds per square inch ;--- 





Cylinder. Top. Bottom. Mean. 
High-pressure 60°10 56°82 58°46 
Intermediate - 20°47 18°54 19°50 
Low-pressure .. .. «. 12°22 12°55 12°38 


These pressures correspond with the following indicated horse- 
powers :— 


High-pressure cylinder .. .. .. « +» 602 
Intermediate cylinder © 00 be . 507 
Low-pressure cylinder 825 
Total indicated horse-power .. .. «. +. 1904 


These figures are the average from thirty-four sets of diagrams, six 
diagrams in each set. é@ maximum indicated horse-power given 
by any one set was 2086, taken at 5.15a.m. with 72°] revolutions 

r minute and 147 lb. boiler pressure, The minimum indica 

orse-power given by any one set of diagrams was 1890, taken at 
12.45 p.m. with 70°9 revolutions per minute, and 140 1b, boiler pres- 
sure. Each set of diagrams was worked out for the revolutions per 
minute corresponding with the counter readings for the half-hour 
in which that set was taken, One set of diagrams—that nearest to 
the mean—is given. 

Boiler efficiencies.—The rate of combustion in the furnaces was 
19°25 lb. of fuel per square foot of grate surface per hour, or 
0°602 1b. per square foot of total heating surface per hour. C) 
evaporation was at the rate of 7°46 lb, of water per pound of fuel 
put on the fire, including clinker. This water, being supplied at 
temperature of 163 deg. Fah. and evaporated at a temperature of 
868 deg., must have received heat at the rate of 1062 thermal units 
per pound. Each pound of it was therefore equivalent to 1°10 lb. 
evaporated from and at 212deg. The actual evaporation reduced 
to this standard was therefore 8°21 lb. of water per pound of coal, or 
about 9°62 Ib. per pound of carbon-value in fuel, allowing for clinker. 
The equivalent amount of heat utilised per pound of coal was 7922 
thermal units, or, say, 62 per cent, of the whole calorific value 
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of the coal, which percentage therefore represents the actual boiler | hour, corresponds to 2:01 1b. of coal per indicated horse-power per | was also carried to look after the donkey boiler, which for reasons 


efficiency. The total nominal calorific value of the fuel burnt per hour, of the uality already stated. 


This corresponds to 1°76 |b. already mentioned had to be kept going during the whole trip. 


minute was 853,900 thermal units. Although it cannot be assumed of carbon value per indicated horse-power per hour, or, say, 427 | Besides the ten observers already mentioned, there were thus 


the analysis of furnace gas already given was a fair average, it | thermal units per indicated horse-power 
eames thought worth while to work it out, It appears from. it | indicated horse-power per minute is equivalent to only 42°75 ther- | w 
und of carbon was about 22-01b., and | mal units, this makes the combined efficiency of boilers and engines 


per pound of coal about 15%1b, The loss of heat in raising the 10°0 per cent. as given above. 


that the weight of air per 
ture of furnace gases works out to 21'9 per cent. of the 


re S, 
whcle calorific value of the fuel, the loss by formation of carbonic sen 


oxide to 3°6 per cent., and that due to the evaporation of the 
moisture in the fuel to 1‘2 per cent. The sample of coal analysed 
being free from clinker, the 4 per cent. of clinker may roughly be 
said to correspond to a loss of about 3 per cent. of the whole heat. 
These quantities add up to 917 per cent. of the whole heat of 
combustion ; and the balance must include, among other things, all 
losses by radiation. The t of water agente per square 
foot of tube surface was 5°181b, per hour, and per square foot of 
total heating surface 4°491b, per hour. These quantities have to 
be multiplied by 1*1 to bring them to standard conditions. The 





average rate of transmission of heat through the material of the | The mean s 


r minute, 


of interest :— } 


As each | seven others employed, allowing for change of watch. The 


hole trial, although requiring very tinuous attention 


and con 
on the of those en; on it. went off without the least hitch 
of any kind, a fact which was no doubt due in a great extent to the 
of vessel.—The following notes from the log book of the | = cordial help received throughout from everybody connected 
wi 


the ship, but jally from Mr. Clephane, the chief 


Time Distance in | engineer ; his co-operation throughout was invaluable, and the 
4 nautical miles. | committee have much pleasure in taking this opportunity of 


Left pier head.. + 0.50a.m 0 | acknowledging it. They are also indebted to Messrs. J. and G, 
ae ee mead’ bw $0, | Thomson, who have kindly furnished them with detail drawings 

Sopa 510 62 | of the cylinders and other parts of the engines; to Mr. C. J. 
Flamborough Head’ 0.50pm. . 175 | Wilson, ECS. for analysing the furnace and the coal ; and 
Dudgeon .. .. .. . 4.87 3 tae ae | of course in the highest degree to Mr. Aitken, of the London and 
ee ee ee 6.25 — Edinburgh Shipping Company, for his kindness in allowing the 
come thoes ee we A cote oe mg trial to e, and for the trouble which he took in connec- 

. ‘ee 


between Leith and Cromer, which practically 


boiler was 5244 thermal units per square foot of heating surface | covers the trial, was therefore 14°6 knots, 


per hour. 


Supplementary trial.—Some hours after the main trial was | 


Engine efficiencies. —The measurement of feed-water shows that finished, and after all the fires had been cleaned, the stokehole | 


the quantity used 





thermal units, or 265°6 thermal units per i 
minute, which, as given in the last paragraph, is 62 per cent. of 


r indicated horse-power per hour was only | was closed, the fans set to work, and the engine driven for a few 
14-98 Ib., or within the limits of accuracy of measurement 15°01b. | hours at full power with forced draught. The particulars of the | very precarious, the scheme promoted by the Nicara 
The actual heat received by the feed-water per minute was 528,700 | work done under these circumstances are given in Table I. As to | Canal 

icated horse-power per | diagrams C, E, and F, which were taken with live steam admitted | proposes to construct a ship canal from Greytown, in the Caribbean 
the | to the first receiver, it may be explained that the engine has an Bee 


| tion therewith. 








THE NICARAGUA SHIP CANAL. 
Now that the prospects of the Panama Canal have become so 
Maritime 
Company has an improved chance of success. t company 





through Lake Nicaragua to Brito, on the Pacific. It was at 


whole heat of combustion. For sas grag of comparison with a | eenere cease valve of 24in. diameter, which enables this to be | first objected that the construction of locks placed the route ata 
at the 


perfect engine, it may be assumed 


higher limit of tempera- | done, 


is valve is occasionally used wher there is any fear of the | disadvantage to the Panama Canal; but as the latter, if ever 


ture is that of the boiler steam, 363 deg. Fah., while the lower | boiler blowing off, so as to avoid waste of steam and fresh water. | completed, will be also a lock canal instead of a tide-water 
limit may be taken as 120 deg. Fab. It was unfortunately im- | This occurs generally for only a minute or two at a time, The! cut, as at first planned, that objection falls to the ground, 
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possible to measure the temperature of the condensed steam as it | 
entered the hot well; but with the good vacuum given above, it is 
not probable that it differed much from 120deg. Fah. The tempera- 

ture corresponding to the mean back pressure in the low-pressure | 
cylinder is 146 deg. Fah. If the engine had been perfect, and | 
had worked between 363 deg. and 120deg. Fah., it should have | 
turned into work 0°295 of the heat received by it. The heat 

actually turned into work was 85,240 thermal units per minute, 

showing an efficiency of 54°6 per cent. as compared with a perfect 

engine working between the same limits of temperature and 

receiving the same quantity of heat per minute. is is a high 

efficiency, but corresponds with the low feed-water consumption. 

The absolute engine efficiency, or ratio of the heat turned into 

work 7 total heat received by the feeding water, was 16:1 

per cen’ 

> Total efficiency.—The combined efficiency of the boilers and 

engines, or ratio of the heat turned into work to the total heat of 
combustion of the fuel, was almost exactly 10°0 per cent. 

Steam by indicator diagrams,—Careful measurements of all the 
diagrams taken have been made to ascertain the proportion of 
steam accounted for by them, and the following are the results, 
po Age weight of feed-water used per revolution having been 





Percentage 


Proportion of steam accounted for Pounds ro a in jackets or 





r of to | present in 
by indicator diagrams. coveaiten. feed, cylinder as 
water, 
Pounds, Per cent. _ Per cent, 
Steam pom in high-pressure 
cylinder after cut-off, when the, 
ressure was 110 Ib. per square 
ch above the atmosphere... 5°34 71 22°9 
Steam mt in intermediate 
cylinder, when the pressure was 
22 Ib. per square inch above the 
atmosphere .. .. .. .. « 5°56 80°2 19°8 
Steam present in low-pressure 
cylinder near end of expansion, 
when the pressure was 4 Ib, per 
square inch below the atmo- 
dk ns te Pa ae eel OM 73 | 7 





It will thus be seen that even in these very economical engines, and 
with a liberal allowance for the steam used in jackets, which un- 
fortunately could not be separately measured, there must have 
been a very considerable loss due to cylinder condensation. 

_In the engraving above are shown ex ions of the set of in- 
dicator diagrams given with them, each expanded diagram bei 
the mean of the two corresponding actual ones. The full lines 
show these mean indicator diagrams themselves drawn to the same 
scale of pressure and of volume, and placed so that the space to 
the left of each diagram represents the clearance space in the 
corresponding cylinder. The dotted lines show the same dia- 
grams set back—-in the manner described in ‘‘ Proceedings,” 1887, 
pege 70—in such a way that at any pressure the horizontal distance 
A Bmeasures the actual volume of working steam in the cylinder at 
that pressure, as represented by the difference between the volume 
of steam of that pressure in the cylinder during expansion and 
during compression, or A E — A D, independently a 
clearance steam. Each horizontal distance or abscissa of the dotted 
curves, such as A B, is therefore directly comparable with the 
corresponding abscissa A C of the saturation curve 88 ; and the 


ratio of the one to the other ic at any pressure gives the dry- 
ness fraction, or ratio of steam to mixed steam and water, for the 


Revs. 





ther of 





12:0 per min. Total LHP 2009-4. 


THP. 666°5. 
end 598 Bottorr 516 las. 


147-°5 Bs 


High-pressure. qylinder. 
Mean Pressures, 





Mear 


LHP-5N1-7. 
Bottom 18°79 lbs. 


Intermediaie cylinder. 
end 20-47 













a 








aimosphere. 





40 
Low:pressure cylinder. LHP 831-2. 
>. Mean Pressures, Top end 215 lbs, Bottom 12°72 lbs fhe. 
Loren, To ont a 
ATM.|LINE |, 
s 























Pressure, bs. per sqv inch above Atmosphere. 

















° 10 20 w» 20 


4 
ae ATM.LINE =.» 
rwsrdoctncethatadeg. | | 
Ww 
60 90 100 0 Cuba Feet 


engines run from two to three and sometimes as much as four 
revolutions per minute faster, and it will be seen that the diagrams 
shown in Plates 7 and 9 are much distorted, and the pressure on 
the intermediate piston much increased, 


TABLE I.—Supplementary Trial at Full Power with Forced Draught. 



































- —e ar ey Indicated horse-power. 
Gp ‘Maw iutom| eel ecl eu eelagles 
32 in. above minute.{@ 33 5325 a3 re 523 HE Total 
SERA ET ESPERMEEES 
Set. Lbs. | Reve. | Lbs. Lbs. | Lbs, LHPLEPLLUPLEP 
A 146 | 81°0 | 60°9 28-4 | 18°5 | 778| 882 | 1393 3003 
Bs st_| st0 | 63-2 288 | 19-0, 908 | sas | 1426 9078 
c 150 | set | $0-2 | sa-7| 24-2) 307 | 1013 | 18688273 
D | 445 | 787 |641 295-5|167 700| 727 | 1292 2745 
E 196 | 9-0 |s20 ss-0| 218) a5 957 | 1617 2989 
r | 10 | 80-0 | si-2, 929 | 21-6 304| 952 | 1608 2954 
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When the vessel got into port and was being berthed, it was 
endeavoured to get a set of indicator diagrams while the engines 
were going astern. One complete set only was secured, of which 
the following are the particulars, all the links being in full gear. 


Boiler pressure, lbs. per sq. in. aboveatm... .. .. Ibs. 147 
Revolutions per minute .. .. .. os «+ «+ «+ FeVS. 76 
Vacuum in inches of mercury .. .. .. .. «- +. ins. 7 
Mean pressure, high-pressure cylinder .. .. .. .. lbs. 48°S 
Pr »  intermediatecylinder .. .. .. .. Ibs. 381°5 
9 » low-pressure cylinder ., co ee OD 


I 
Indicated horse-power, high-pressure cylinder 1.H.P. 
- ‘Powers termediate cylinder .. LELP. 87 
at ” low-pressure cylinder 1.H.P. 


” ” Total . oo co sf LELP. 2000 


It is interesting to compare the results thus obtained with those 
when running in forward as showing the effect of altering 
the sequence of the cran which under these circumstances 
follow in the order—high, low, intermediate, 

Observers.—As this trial was gemnens the first merine engine 
trial carried out on any la e at sea, in which the feed-water 
was measured and the coal weighed throughout for such a length 
of time, it may be interesting to mention the staff which was 
found necessary for the experiments. The work was carried on 
by two relays of observers, five in each relay, keeping alternate 
four-hour watches. Mr. Frederick Edwards took charge of one 
watch, consisting of Mr. Bryan Donkin, jun., Mr. A. G. Ashcroft, 
Professor Beare, Mr. Beck, and himself, Professor Kennedy took 
charge of the other watch, on which were also Mr. C. L, Simpson, 
Mr. R. H. Willis, Mr. B. Bramwell, and Mr. N. Burnett. One 
man in each watch took the feed-water measurements continuously ; 
with him was an engineer, specially engaged for the pu , to 
stop and start the feed pump as the tanks were cha in the 
manner above described. Two observers in each watch took the 


indicator diagrams and other observations in the engine-room ; and 
two others attended to the coal measurements, one in each stoke- 
hole ; these four interchanged places after two hours’ work. As 
it was necessary that the ordinary work of the ship should not be 
interfered with, or the time of the engineer’s staff encroached 
upon, an extra stoker was carried in each stokehole for the 


Percentage of Streke eg ia 


The Bill incorporating the American company was originally 
submitted to the United States Congress more than a year 
ago, but its was much delayed, for various reasons, 
chiefly of a financial nature. It was, however, finally —— 
by the House of Representatives by a vote of 177 to 60, and 
has recently been signed by the President. The undertaking is an 
entirely private enterprise, concessions being granted by the Re- 
publics of Nica and Costa Rica, in pursuance of treaties of 
those countries with the United States. The total length of the 
canal from ocean to ocean is 169°8 miles, of which 56°5 miles is b 
lake, 84°5 miles by river and basin navigation, leaving only 28° 
miles by actual cutting. The summit level is at an elevation 
of 110ft. above the sea, the length of this level being 152 
miles. There will be six locks necessary—three on the 
Atlantic and three on the Pacific side of Lake Nicaragua, 
The largest cut through rock is three miles long, with an 
average depth of 120ft. Lake Nicaragua is deep and unobstructed, 
has a watershed of 8000 square miles, and the San Juan River, 
through bien By vient a an begin to the Re sernsry Sea, . 
al navigable for light draught steamers t jout most 
its jength, and consequently but little work will have to be done 
to give it sufficient we for ocean-going ships. From Greytown, 
the commencement of the canal on the Atlantic, the sea-ievel 
will be utilised for twelve miles, to the location of the first lock, 
which will have a lift of 31ft., above which will be a basin two 
miles long, formed by damming back the local waters of the 
Deseardo River. At the ends of this basin there will be two 
locks, with lifts of 30ft. and 465ft. tively to the summit 
level, by which clear navigation will be afforded to within 
three miles of the Pacific coast. Here the lock works will consist 
of two locks having together a lift of 85ft., and another leck with 
a variable lift depending on the state of the tide, which has a mean 
rise and fall on the Pacific coast of about 6ft. Each lock will have 
a length of 650ft., by a width of 70ft., and a depth of 30ft., which 
will also be the uniform depth of the while its least width, 
both at top and bottom, will be 80ft. in rock formations. In earth 
excavations the width of the canal at the top will be 180ft., and the 
bottom width 120ft., while in sand and loose material the width 
at the 5 will be 360ft. The estimated cost of the work is 
65,000,000 dols.—£13,000,000—allowing 15,000,000 dols. for con- 
—" It is expected that the canal will be open for traffic 
in \e 








I oe | ae eee Lawn sions Se the Siberian 
ilway, y the late Gen ancker, in approved 
by the Special Commission formed of the leading Russian engineer 
for the consideration of the subject, The line thus recommend 
will run from Zlatoonst, through Kurgan, Omsk, Tomsk, Kansk, 
Irkutsk, Southern Baikal, Possolskaia, Chita, Stretensk, and 
Khabarooka, to Vladivostock. The Berlin correspondent of the 
Standard says a counter scheme, suggesting the more direct route 
through Chinese Manchuria, was summarily rejected. The con- 
struction of the ——- is expected to take five or six years, and 
its cost to be about 25,000 roubles per verst. 


THE HAWKESBURY BRIDGE.—The steel bridge built over the 
Hawkesbury River on the railway between Sydney and Newcastle, 
which has been under construction for the last two and a-half Fs 
was recently opened by the Governor of New South Wales, 
in presence of the Ministers, the members of both Houses of 
Parliament, and a large assemblage of the general public. It will 
be remembered that the contract was taken by an American firm 
of contractors, who got the iron and steel work donein Great Britain. 
It carries a double line of rails, and is the third largest structure of its 
kind in the world, and the largest of any in the Southern hemi- 
sphere, seven spans of 415ft. each. The heading above 
high-water is 40ft. The new bridge completes the system of rail- 











working steam at that J agen 9 
Coal consumption.—The total coal put on the fires, 4005 1b. per 


purpose of filling the coal baskets to be weighed, An extra man 


way communication between Brisbane Adelaide. 
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THE ANTIFRICTION SPIRAL CONVEYOR. 


Tuis conveyor, of which we gave an illustrated account of the 





simpler form in THE ENGINEER of 11th Feb., 1887, hasfullyanswered | 


the expectations formed concerning it. It was introduced into 
this country, and is made under the patent of Mr. Julius Schle- 
singer by the Antifriction Conveyor and Grinding Machinery 
Company. Since we first noticed it a great deal of experience 
has been obtained with it, in consequence of its very extensive 
adoption for the conveyance of corn, coal, chemicals, cement, 
chemical manures, grains, sugar, meal, and other materials. The 
result of this experience has been improvement in some details, 
bringing into use other sections described in Mr. Schlesinger's 
patent specification. Two of these forms are illustrated in the 
accompanying engravings. Fig. 1 shows a worm of steel of 
T section, attached to the spindle by means of short flat-faced 
paddle arms, with bosses fixed by set screws. This section is 
specially suited for conveying coal and hard substances. It gives 
a good flat face and a narrow-edged periphery. Fig. 2 illustrates 
another section which secures strength, a flat face for 
periphery. The 
by fiat paddle arms, 


pushing the material, and a narrow-edged 
flat spiral is attached 


worm or 





with stems which pass through the hollow spindle and are 
fixed by nuts, the paddle being adjustable as to angle so as to 
take a worm ofany desired pitch or either direction. As showing 
the quantity of material which can be moved by these conveyors, 
and their practical efficiency, it may be mentioned that the 
Union Cement Company, which has been using them for con- 
veying cement since July, 1888, have made observations of the 
speeds and weights carried by an 8in. conveyor running at 100 
revolutions per minute. The manager of the company’s works 
states that this carries as much as twelve tons of cement from 
the millstones per hour to elevators, and another similar length 
of 35ft. of 6in. conveyor since added to other sets of stones, and 
running at the same speed, carries easily nine tous per hour, and 
takes extremely small power to work it. The experiment made 
with the daily use of the conveyor at these works is borne out 
at many others which we need not refer to at length; 
but it may be mentioned that the firms whose names have 
been given us as using one or several installations of the 
conveyor for purposes including all those mentioned above are 
very numerous, and include the largest millowners and manu- 
facturers. 








PARIS EXHIBITION.—THE BAR LOCK TYPE. 
WRITER. 


THE demand for a simple, efficient, and trustworthy machine 
to supersede the pen has so stimulated invention that there are 
now several type-writers of merit in the market. A new 
machine, uniting a considerable number of good points with an 
absence of most of the defects of its predecessors, is the “ Bar 
Lock,” so called because the type bars or levers by which the 
letters are printed are securely, though momentarily, locked 
between two pins when the types come into contact with the 
paper, thus giving perfect alignment as well as equal distance 
between the letters printed. 

Fig. 1 shows a front, and Fig. 2 a back view of the machine, 





Fig. | 

while Fig. 3 is a plan of the key-board, Fig. 4 a plan of that 
portion where the actual printing takes place, Fig. 5 a side view 
of a type bar or lever, Fig. 6 details of its articulation, and Fig. 7 
& —— of the arrangement for taking up slack in the connecting- 
rod. 

A distinguishing feature of this type-writer is the double key- 
board—see Fig. 3—by means of which both capitals and small 
letters are printed by depressing one key for each letter. The 
arrangement of the capitals and small letters—that found 
by long study and experience to be the best—is the same 
for both, the actual keys, made of celluloid, being black for the 
former and white for the latter, as shown on the plan ; and 
their surface is made concave, so as to facilitate the touch. The 





figures in the plan refer to the fingers which it is recommended 
to use for the several letters and signs—1, 2, 3 indicating the 
first, second, and third finger of the right hand, and 4, 5, 6 
the corresponding fingers of the left—in order to attain the 
highest possible speed. A hundred and fifty words per minute 
have been written by a skilful operator, but the machine would 
bear a still faster manipulation if that were possible ; and a 
hundred words per minute is attained in current practice. 
Referring to Fig. 2, the paper is inserted between the rollers 
A and B, being carried along, with a positive feed, by india- 
rubber bands, and becoming rolled round A for nearly the whole 
of its circumference. C is a bell for giving warning of the end 
of a line, while it also serves as a knob for turning the 
roller A, and with it the paper in either direction, and also for 





Fig. 2 


setting the paper carriage laterally by hand. The 

is made to travel from right to left of the operator, by 
a spiral spring, released by a detent arrangement to the 
extent of one letter’s width as each is printed, or an equivalent 
space left. When the end of a line is reached, the carriage may 
be shifted back from left to right by the lever F, which, by 
means of the pawl P, causes the roller A to simultaneously turn 
on its axis to an extent corresponding with the space between 
the lines, and this without any change of direction in the motion 
so far as the operator is concerned. The smaller lever G is for 
releasing the paper carriage and allowing it to be drawn towards 






OOLOOCMODOCE®@ 
OOOEDO@E 
hy AOR O} 


Fig. 3 





the left by the spring, when there is no necessity to alter the 
circumferential position of the roller; and H is a small lever on 
lever F, which alters the amount of space between the lines. 
The paper i travels on and is guided by the rod R, 
having in its right-hand end—from the operator's point of 
view—several small holes for receiving the pin E, which 
forms a stop for limiting the travel, so as to give any required 
margin on the left side of the paper. Another smali pin, also 
adjustable on the left side of 
the machine, acts as a trip for 
striking the bell at any desired 
number of letters before the end 
of a line is reached, so that a 
word may be suitably divided if 
there is not sufficient space in 
which to finish it. K in Fig. 
2 and D in Fig. 4 show the 
point where all the letters print 
in turn, this point and the last 
few words written being always 
visible to the operator. Referring 
to the last-named figure, a ribbon 
impregnated with ink passes 
under the point D from one of 
the spools, O O in Fig. 2, and H H 
in Fig. 4, to the other, their motion 
being reversible ; and the spools 
are readily replaced so that inks of 
various colours,and copying or non- 
copying, may be used at pleasure. 





Fig. 4 
The dotted lines } in Fig. 4 show the positions, when printing in 


their turn, of several type bars or levers, which have their pivots 





arranged in two horizontal arcs, one inside the other, the ends 





of the levers carrying the types being guided and locked by the 
pins C. In this F is the roller carrying the paper, and G a 
scale, or register, to aid in setting the paper carriage at any 
desired position with reference to the line of writing. 

In this machine all the parts are metallic, which is of great 
importance in hot climates, for the prevention of warping, the 
frame only being of ordinary cast iron. All the working parts 
are malleable castings except the bell and the wireconnecting rods 
which are of steel, and the type and key bars, which are of sheet 
steel. Fig. 5 shows a side view of one of the type bars, which 
are corrugated, in order to give lateral stiffness with a maximum 
of lightness. In Fig. 6, A is an enlargement of the bracket 
carrying the pivot of a type bar; B an end view; and C a per- 
spective view of the pivot end of the bar. There is considerable 
mechanical advantage in the types printing downwards, and 
also at a point about level, ia a horizontal plane, with their 
pivot, where the lever exerts the full effect due to its length of 
3$in. This advantage is specially valuable in manifolding, it 
being possible to make as many as fifteen copies simultaneously 
by intercalating carbon paper between thin sheets of paper. 
When not depressed for printing, each type bar is held in a 
nearly vertical position by a spiral spring, which aids its rebound, 
the slight resistance of which spring must be overcome in depres- 
sing the corresponding key. 

The type bar articulations do not depend upon mere pins, 
the holes of which, with so slight a thickness of unhardened 





Fig. 6 


steel, would be liable to wear, and so throw the types out of 
lina to the extent of half the increased diameter of the hole. 
Each is, on the contrary, a universal joint, formed by cupping 
the end of the bar and by a cupped plate, as shown by Fig. 6; 
and any slight wear in these can be taken up by giving part of 
a turn to the screw which forms the pivot. The smal! hole 
seen in Fig. 5 is for receiving the houked end of the wire which 
forms a connecting-rod between the key Jever and the type bar, 
ani is drawn down by depressing the key on the former. 
Fig. 7 shows the arrangement for taking up any slack in the 
connecting-rod by turning the nut, which is milled, not only 
round its circumference, but also on its upper surface, for pre- 
venting any unintentional slip on the underside of the key lever. 
To complete this‘description of the mechanism of the “ writing’ 
portion of this machine, it should be mentioned that the key 
levers are strung and pivotted on what is called the “ reed” or 


fo F 


Fig. 


rod at the back of the machine, but which is not visible in any 
of the figures. The connecting-rods may, however, be trace. in 
both Fig. 1 and Fig. 2. 

There is no rattle with the “ Bar Lock” type-writer, the only 
noise being made by the tap of the types upon the paper. The 
arrangement of type bars in arcs reduces to a minimum what in 
a plough or vehicle is called “ side draught,” thus rendering the 
tension of all the keys practically uniform. It is said that an 
operator soon learns to touch more lightly the keys corresponding 
to the stops and signs, which, having a smaller surface, are apt to 
print too deeply when struck by as heavy a touch as that which 
prints the letters just right. We would suggest, however, as the 

roprietors are anxious to make this machine as perfect as possible, 
that it would be well to so adjust the tension of all the letters 
and signs—for the I may be assimilated to the latter—that they 
print with equal force for an equal touch. The position of the 











Fig. 7 


types when at rest, all brought together ina double line, permits 
of their being cleaned by a brush in half a minute. 

Astriking feature about this machine is its simple action and 
remarkably few parts, considering the multifarious requirements 
that are met ; and the provisions for adjustment and taking up 
wear by the operator are worthy of any piece of mechanism. 
This type-writer has, however, been the subject of five years 
uninterrupted study before its manufacture on a commercial 
scale was begun a year ago, no less than £35,000 having been 
spent upon it. Works with automatic machine tovuls have now 
been put up specially for turning it out in large quantities, and 
each successive increase of production has been speedily met by 
a corresponding demand. The weight is only 251b.; and the 
machine would be made lighter still, so as to be very portable, 
if aluminium could only be produced at 1s. per lb. The Bar 
Lock type-writer has been selected by the Edison Phonograph 
Company for taking down the utterances of that instrument at 
the rate of eighty words per minute. 





NaVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Joseph R. Galpin, engineer, 
to the Pheasant, to date April- 24th; George White and Charles 
H. Pellow, chief engineers, to the Vernon, additional, for service 
at Woolwich ; George Aborn, chief engineer, to the Hibernia, addi- 
tional; William W. White, engineer, to the Scout; Arthur J. 
London, engineer, to the Landrail; Ralph H. C. Ball, assistant 
engineer, to the Colossus; and Charles E. H. Osbourne, acting 
pe wane engineer, to the Phaeton, all to date April 30th; William 
Nicklin, staff engineer, to the Asia, additional; John W. Hole, 
engineer, to the Whiting; and William H. yey engineer, to 
the Indus, additional, all to date April 27th; Henry Joliffe, chief 
engineer, to the Vulcan; John E. Chase, chief engineer, to the 
Himalaya; and William A. Ellis, acting chief engineer, to the Sea- 
horse, all to date April 29th. 
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HUNT'S LATHE. 


Tue object of this lathe, invented and patented by Mr. Hunt, 
of Messrs, Beyer and Peacock, is to turn and screw-cut shafts of 
any length and diameter independently of the length of the lathe 
bed. The illustrations show a lathe adapted for shafts of small 
diameters, and for larger diameters the cone pulley would be 
fixed upon a back shaft, the pinion of which would work into 
a spur wheel on the hollow spindle, which revolves in bearings 
on each side of the spur wheel, and on which also the face-plate 
or revolving tool holders are fixed. This face-plate carries two 
or more tools adapted for cutting when the shaft to be operated 
on is travelling in either direction, so that work is performed 
during the lineal movement of the shaft in both directions. 
The shaft is fixed in the adjustable gripping slides B' or B*, which 
being connected to the screw CC, gives it the required lineal 
motion or feed, and at the same time prevents it from revolving, 
and the other or overhanging portion of the shaft is carried on 
travelling rollers or standards similar to Figs. 8 and 9. The 
gripping slides are fitted with set-screwe 4, to be used only when 
the shaft is irregular in shape, that is, during the first time it 
passes to the turning tools, after which the sliding jaws Z Z are 
made to grip the shaft centrally by the screws Z? and Z', 

The operation is as follows :—The shaft being gripped near its 
end by the set-screws of the gripping slide B’, and lineal motion 
or feed being given to it by the screw C, itis operated on by the 
tools in the face-plate, and it enters the bush in the hollow 
spindle. The gripping slide B* is then moved by hand to the 
required distance away from the face-plate or tool holder, when it 
again grips the shaft, and feed motion being given to it until it 
again approaches the face-plate or tool holder, at which time the 
shaft having passed through the hollow spindle, it is gripped by 
the slide B', to which the same feed motion is given by the 
screw C, and thus the shaft is carried onwards at an uniform 
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and continuous speed until the gripping slide B' approaches near 
to the end of the screw, when the gripping slide B* again grips it 
and repeats its previous duty. When the shaft has passed its 
whole length past the turning tools, reverse motion is given to 
the lathe, and the shaft returns by the same machinery and is 
turned by one or more tools fixed in the face-plate. 








AN IMPROVED INDICATOR PISTON. 


A simpLE method of efficiently lubricating the piston of a 
steam indicator has long been required, and with the high 
pressures and consequent high tem- 
peratures now in use it is absolutely 
necessary that the indicator pistons 
should be lubricated in order to get 
correct diagrams. The device which 
we illustrate is intended to meet the 
requirements in a very effective 
manner. It will be seen that an in- 
ternal reservoir is formed in the body 
of the piston, so that the steam 
pressure which acts on the piston also 
acts on the surface of the lubricant, 
which is by this means forced through 
small outlets into a groove formed on 
the outer surface of the piston. Not 
only is the piston continuously lubri- 
cated ; but the oil under pressure in the 
grooves forms a packing which prevents 
dirt or other impurities passing the 
piston, and causing imperfect diagrams. 
It will be easily understood by those who have had practical 
experience in the taking of diagrams that this device reduces to 
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a minimum the chances of a failure through the indicator piston 
“ sticking ” at a critical moment, such as when on the measured 
mile, as well as giving a more correct indication of the power 
developed by the engines. In an ordinary Richards indicator 
fitted with this piston one charge of oil suffices for taking about 
twenty-four consecutive diagrams. The inventor of the piston 
is Mr. D. B. Morison, of Hartlepool, and the makers are Messrs. 
Elliott Bros., the well-known opticians. 








THE PROJECTED SIMPLON TUNNEL.—The Italian Government has 
accepted the invitation of the Swiss Federal Council to a confer- 
ence for settling the question of the construction of a tunnel 
through the Simplon. 

How THE CALLIOPE EscaPED.—The Calliope had succeeded by 
the aid of her powerful engines in holding on until about ten 
o’clock. The Olga had several times collided with her, and carried 
away her foreyard, crushed nearly all her boats, and snapped one 
of her cables. She gradually drifted down on the inner reef, and 
was holding onto a singleanchor. The Trenton and the Olga were 
dragging down upon and threatening to foul her, when Captain 
Kane took the desperate resolve which eventually saved his vessel. 
Forcing his fires until the boilers were under a tremendous pres- 
sure of steam, he paid out on his single cable, so as to be able to 
clear the Olga’s stern. Suddenly, when his stern was within 
20ft. of the reef, he slipped his chain from the locker, and the next 
moment the Calliope leaped forward into the very teeth of the 
gale, her propeller making eighty-five revolutions per minute. 
Clearing the Olga, she steamed by within speaking distance of the 
Trenton, passing between that vessel and the Western reef. ‘“‘ My 
anchors are gone, and I am going to sea,” shouted Captain Kane. 
“‘Good luck to you,” answered Admiral Kimberly from the Tren- 
ton’s bridge. And then from those four hundred men standing 
face to face with death broke forth a ringing Yankee cheer to 
speed the plucky Englishman on his way, and as the Calliope dis- 
appeared in the mist and driving rain an answering shout came 
back upon the gale.—U.S. Army and Navy Journal. 
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ON CORROSION AND PITTING IN 


BOILERS.* 


THE question of boiler corrosion and pitting is one that has had 
the writer’s professional attention and consideration for some few 
years; and although he is somewhat conversant with the many 
theories and practical explanations so ably propounded in papers 
read before the various scientific institutions of this country, yet 
it appeared to him that the chemistry of corrosion as investigated 
by himself would be of interest to this institution. It was not his 
intention to propound any startling theories, but to lay before the 
members the simple and plain facts he has observed, and the 
deductions he has drawn therefrom. On examination of corroding 
boilers, those parts seriously affected are generally found devoid of 
the usual hard, protective, ‘‘ sulphate of lime” scale, and in excep- 
tional cases the whole of the boiler is perfectly free from this scale, 
and the various parts covered with a red, or even a black coating 
of a soft matter frequently slimy in character. Much of this 
matter is found on the upper portions of the boiler in the form of a 
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to state, but in fact they all take place nearly instantaneously, 
and this, the writer considers, is the reason why corrosion is attri- 
buted to electric action, whereas really the electric action in a 
steam boiler is due to the chemical action of the water on the 
metal of the boiler. A voltaic couple which may consist of, 
say, a plate of zinc and a plate of copper immersed in a 
bath of dilute sulphuric acid, the two plates being connected 
outside the liquid by a wire, chemical action is set up, and 
electricity produced in exact proportion to that action. The 
chemical action causes the electricity, not the electricity the 
chemical action. The same state of things exists in a steam boiler: 
there is corrosion or oxidation of the iron or steel exposed surfaces 
by the sea water, instead of the corrosion of the zinc plate by the 
dilute sulphuric acid, the sea water acting in its degree as the 
excitirg liquid to produce chemical action and soelectricity. There 
are two ways of stopping this corrosion: one by rendering the 
water non-exciting, and the other by taking advantage of a law or 
fact ooserved in electricity, which is—that when two elements or 
metals of dissimilar characters are immersed in a liquid capable of 
hemically acting on one or both of them, and are at the same 





froth, while the rest is deposited on the tubes, combusti 
chambers, or settles to the bottom of the boiler like mud. Atten- 
tion is particularly drawn to the chemi position of this 
deposit ; the following analyses may be taken as fair averages of 
the many samples the writer has examined and analysed :— 


Deposited at bottom wg wn of 








of boiler. jiler. 
Per cent. Per cent. 
nee eee, ee -. 729 
Calcic sulphate .. .. .. .. .. .. 902 158 
Calcic oxide... .. .. Te os we he Pe 
Magnesic oxide .. a a 
Dn é: «bp «se. =» ox. ss 7 +. - a 
rear ae 12 
Oily organic acid, combined with the 
ferric, calcic, and magnesic oxides .. 10°66 .. .. .. 10°75 
Free uncombined of].. .. .. .. .. 200 .. .. .. 125 
a ks os. we. ue — 1°45 
Total -- 100°00 -- 100°00 


Tn some cases this oily combined acid has amounted to 20 and even 
25 per cent. 

m examining these deposits one is struck with the curious fact 
that they contain a very large percentage of magnesic oxide in an 
insoluble form, and also with the fact that they contain a very 
considerable amount of oily organie acid, and that this organic 
acid is in combination with the ferric, calcic, and magnesic oxides. 
The presence of this insoluble magnesic oxide compound at first 
sight appears unaccountable, and causes us to speculate as to 
where it comes from, because sea water only contains magnesia as 
either sulphate or chloride, both of which salts, especially the 
chloride, are exceedingly soluble, and are not, as sulphate or 
chloride, capable of forming an insoluble deposit. Indeed, in one 
gallon of sea water only the 98°7 grains of calcic sulphate and the 
2°8 grains of calcic carbonate are capable of forming permanent 
insoluble deposits on boiling and evaporating. All the other con- 
stituents are very soluble, and simple boiling and evaporation, to 
the extent carried on in a steam boiler, would only a the solu- 
tion stronger without causing their deposition in an insoluble form 
—that is, supposing no other influences acted on them at the same 
time. It may be asked, might not the river waters with which the 
boilers are filled when in port furnish this magnesia? But river 
waters do not contain magnesia salts as a rule, but are surface 
waters containing principally calcic sulphate ; therefore this mag- 
nesic oxide of the deposits must be derived from the cbloride and 
sulphate of the sea water. There is also the other fact noticeable 
in the analyses of these deposits, and that is the very considerable 
percentage of ‘‘oily organic acid” present in combination with the 
ferric, calcic, and magnesic oxides, and this organic acid is derived 
from the mineral oil used as “cylinder oil” in the cylinders. It is 
generally stated that these oils are hydrocarbons, therefore not 
capable of saponification, and that they do not affect metallic 
surfaces. This is correct as applied to these oils in their natural 
state, then alkalies do not affect them or form soaps, nor is copper 
or other metals tarnished or corroded, even after being immersed 
in them for a considerable or indefinite length of time ; but it is 
incorrect as applied to these oils, when exposed to the influences 
and conditions existing in the high-pressure cylinder of an engine 
working at such a pressure that the temperature is higher than the 
** vaporising point” of the ‘‘cylinder oil” which may be in use. 
All these oils are capable of oxidation, otherwise they would be 
incombustible ; and placed under sufficiently favourable conditions 
for oxidation, such as very extended surfaces exposed to the action 
of steam of sufficiently high pressure, and therefore temperature, 
to reduce a portion of the oil to a vaporous state—and these are 
the conditicns existing in engine cylinders, particularly in the high- 
pressure cylinder of a triple engine—under these conditions these 
oils will become in part decomposed and broken up, producing 
compounds different from the original oil put into the cylinder. 
These compounds pass forward with the steam, and gradually work 
their way through the condenser into the boiler, and these com- 

unds so introduced into the boiler are capable of combining with 

s such as ferric oxide, calcic oxide, or magnesic oxide, as is 
proved by the constituents of the deposits already mentioned. Oil 
merchants and manufacturers will state that their particular oils 
have a ‘“‘vaporising point” of over 600 deg. Fah.; it has even 
been seriously contended that the ‘‘vaporising point,” or that 
point when vapours become apparent, is at a higher temperature 
than the flash point. The writer has examined very many of the 
standard cylinder oils, and can say that the majority of them, as 
supplied to ships, vaporise or show vapour when heated to under 
rather than over 280 deg. Fah., and flash at under rather than 
over 450 deg. Fah. Seeing that 160 lb. pressure is not now con- 
sidered an extraordinary pressure, and that the temperature of 
the steam at this pressure is 363 deg. Fah., it is not difficult to 
imagine that much vapour is given off from such oils when used at 
such temperature, and as this giving off of vapour indicates the 
decomposition or change of the oil, the amount of such decompo- 
sition may be estimated therefrom. 

Having pointed out these two peculiarities, let us take into con- 
sideration what it is that takes place in a steam boiler supposing 
the surfaces of the metal to be unprotected by scale or by artificial 
means. The salts of the sea water, especially the magnesic 
chloride, causes the water to act chemically on the exposed metallic 
surfaces. This chemical action takes place at all temperatures, 
and in water of all specific gravities, but is greater at a high 
temperature than at a low one, and also greater the higher the 
specific gravity or more degrees the water indicates on the sali- 
nometer. The result of this chemical action is the oxidation of 
the exposed surfaces of the iron, but more especially of the steel. 
This oxidation or chemical action at the same time produces elec- 
tricity, as chemical action always does. When this oxidation takes 
place in a cold solution the electric tension exhibited is slight, 
even though the chemical action be considerable. Though this 
tension does appear slight so far as instruments show it, 
yet in fact the amount of electricity produced is proportionate 
to the amount of chemical action ; but as both the metal and the 
water are conductors and remaining in contact, the ter part 
of the opposite electricities produced re-combine ol neutralise 
each other as fast as they are separated. But if this chemical 
action or oxidation takes place at a high temperature, as in a steam 
boiler, this re-combination does not take place to the same extent, 
and the salts of the sea water become electrolysed or decomposed 
by the electricity, their bases combining with the “‘oily organic 
acid” produce the deposits found in the corroding boiler. As 
these bases of the sea water combine, and are neutralised by these 
“‘ oily organic acids,” there is liberated an equivalent amount of 
the acid of the sea water salt, which helps to still further increase 
the corrosion. These reactions take a considerable amount of time 








1 Read before the North-east Coast Institution of Engineers and Ship- 
builders, March 18th, by J. B, Dodds. 





time connected together by means of a metallic connection, that 
element or metal which is most acted on by the exciting medium 
becomes the positive or corroded element, while the other becomes 
the negative or inactive element, and so esca all corrosion so 
long as they are in metallic contact. When it is wished to stay 
corrosion by taking advantage of this electrical fact, the usual 
method is to employ metallic zinc, being careful to bring it 
into intimate metallic contact with the metal of the boiler. 
This will, if sufficient zinc be used, have a beneficial effect. 
Still, too much is generally expected from the zinc. Engineers 
expect the effect of these zinc plates—say four of them weighing 
in all about 561b., and placed in different parts of the boiler, which 
will weigh about 30 tons—to influence the whole and every part of 
the boiler, and to continue to influence it for a period of time. 
Even if these plates were most elaborately connected in strict 
metallic contact with the metal of the boiler in its different parts, 
it is too much to expect from such a quantity of zinc, there being 
too great a disproportion between the weight of 30 tons and 56 lb. 
Therefore the areas of its influence must be circumscribed, more 
especially after a in use a few days, when its surface becomes 
coated and protected against a great proportion of the corrosion it 
ought to undergo to enable it to keep its place as the most readily 
acted on metal, and absorb to itself the chemical action or corrosion 
which would otherwise attack the iron or steel of the boiler. This 
idea that the areas of influence of the protective plates are circum- 
scribed to some extent accounts for the fact that a boiler shows signs 
of corrosion sometimes in one place and then in another; in other 
words, it shows these signs over areas where the protection influence 
of the zinc has either been destroyed, or too much diminished to be 
effective. 56 1b. of zinc represents ‘083 per cent. of the weight of a 
thirty-ton boiler, if from four to five times this amount were used 
in the first inst , and suppl ted from time to time, as it was 
corroded and rendered ineffective, it would be found that corrosion 
would be stayed, though there would be considerably more than a 
proportionate quantity of zinc consumed in a given time than when 
the smaller quantity was employed. The reason for this larger 
consumption of zinc being that though zinc in proper metallic con- 
tact absorbs all corrosion to itself, it does not destroy or prevent 
the chemical action, or the resulting electricity being formed in the 
boiler, it rather increases it. As, has already been stated, the 
action of the zinc is simply that, being the most readily acted on 
metal, it becomes the positive or corroded element instead of the 
iron, as would be the case were the zinc not present and in metallic 
contact. This being the case, it may be unnecessary to point out 
the advisability of the zinc used being good and as pure as possible. 
Any foreign metals the zinc may contain will injure its efficiency as 
a protector to the metal of the boiler, as part of its power will be 
wasted in becoming positive to them instead of to the boiler. 

It would certainly seem that the most logical method of prevent- 
ing vorrosion is to make the water non-exciting or incapable of 
acting chemically on the iron or steel of the boiler ; thus the cause 
is at once attacked, whereas the other method only deals with the 
effect, and there is moreover avoidance of the great difficulty in 
making and maintaining the metallic contacts, owing to corrosion 
at the point of juncture, or the breaking of the contacts from other 
causes, and such imperfections can only be remedied when the 
boilers are opened. In those methods which aim at destroying 
the corrosive or exciting power of the sea water, the protective 
agent is added either at the condenser or hot well from time to 
time, and in greater or less quantities as desired. There are 
several ways of making or causing the sea water to be non- 
exciting, and there are many compounds offered as meeting 
all the requirements, but care should be taken not to put into 
boilers any compound which contains a constituent that, of 
itself, is capable of combination with iron, or which contains a 
constituent that can by any means be made to furnish 
compounds capable of such combination, because it should be a 
sine qua non that the protective agent should be in itself harmless. 
Lime preparations added to the water are beneficial, their action 
being to keep the surfaces of the boiler always coated and thus 
protected from corrosive action. This subject has occupied so 
much of the writer’s professional attention that it has caused him 
to take more than an ordinary interest in the solution of the 
problem, apart from any co cial ideration of the question, 
— he felt it would be a great advantage if some reduction 
could be made in the present costly application of zinc, and the 
writer is of opinion that a basic solution of zinc would affect this 
economy, but, after all, he assumes that the vitality of the boiler 
is the first consideration. The great advantages in the use of such 
anti-corrosive or anti-exciting compounds is that they can be 
introduced in small quantities at stated intervals. They render 
the water non-exciting, and diffuse themselves through all parts of 
the boiler, thus protecting all parts equally. 

In treating of corrosion, mention of that special kind generally 
known as pitting, has been omitted. This pitting is occasioned by 
the same causes as induce the more general corrosion, but these 
causes are intensified and accelerated by two other influences, 
which tend to concentrate the effects of such corrosion by rendering 
it very local instead of general. These influences are rust or iron 
scales and variations of temperature. Rust or iron scale is fre- 
quently, indeed generally, in the form of magnetic oxide of iron, 
and when the metal of the boiler, especially if it be steel, is acted 
on chemically by the sea water, and whilst in intimate contact with 
this oxide, such chemical action induces electricity, the oxide and 
the metal in its very immediate neighbourhood constitute a voltaic 
couple, the metallic iron or steel being the most readily acted on 
becomes the corroded or positive element, while the oxide becomes 
the inactive or negative one ; this couple induces a current of 
electricity having only a very local influence, thus concentrating 
the action on that limited portion of the iron or steel which 
has become the positive or corroded element through the 
influence of the oxide or scale, instead of allowing that action 
to expend itself more generally over a larger area. Variation 
of temperature affects more particularly the question of the 
very serious and dangerous pitting observable on the sides of the 
furnaces. In cases where two portions of even the same plate of 
iron or steel are subjected to unequal temperatures when immersed 
in a liquid capable of chemically acting on them, these two por- 
tions become virtually two different metals so far as molecular 
arrangement is concerned, and are capable of forming a voltaic 
couple; the more highly heated portion being the most readily 
chemically acted on by the sea water becomes the positive or cor- 
roded element, while the less highly heated portion, being also the 
less liable to the chemical action, is the negative or inactive one. 
Thus, when through any physical or structural cause, one part of 
the metal becomes more highly heated than another part—and 
portions of the furnaces and combustion chambers are very liable 
to this, especially along the fire-line—this more highly heated 
portion becomes positive to the less highly heated portion, and 
thus concentrates on itself all the corroding or chemical action 

















which would have diffused itself more generally over the whole 
surface had the temperatures been equal. To counteract or stay 
this pitting is much more difficult than it is to stay the general 
corrosion. In the case of general corrosion there is a general cause 
which may be met by a general cure, but in the case of pitting 
there are several causes, each perhaps similar, but yet each 
requiring to be separately neutralised and overcome. ch case 
of — being due to a local and not a general cause, in any 
en a effect = cure by — Xt. a zinc it will be 
necessary to remove this cause, an e affected into 
intimate metallic contact with the metallic zinc, Piringing the zine 
into this contact with these parts will very greatly increase the 
eee of zinc, seeing that these are so prone to 
chemical action, Supposing the causes, such as rust or iron scale, 
and the variations of temperature, to be removed, this increased 
use of zinc will be effective. But though it may be possible to 
remove the rust, it is not so peo to do away with the variations 
of temperature; therefore the best method of effecting a cure of 
this pitting would be to strike directly at the cause by rendering 
the water non-exciting. By this means the rust and the variations 
of temperature are rendered innocuous, 

In conclusion, the writer would point out that prevention is 
better than cure, and that if it is desired to keep a boiler in good 
order, certain precautions must be taken. Firstly, great care 
must be taken in the selection of cylinder oils, and only use such as 
have a vaporising point at a higher temperature than the tempora- 
ture of steam at the pressure at which the boiler is worked, and do 
not take the statement given of the vaporising points of these oils 
for ted, even though it may be a certain brard or make, but 
see that each putens ot as supplied is equal to the sample and 
bears out all the stat ts made r ting it and which influenced 
its purchase. Such supervision will always give a good return for 
the trouble, because, whether it is cylinder oils or any other goods 
that are sold, and which are not subjected to this supervision, it 
may be taken for granted that the lowest quality accepted without 
serious complaint or rebate in price will eventually become about 
the highest quality that will c supplied. Secondly, work the 
boiler with the greatest amount of regularity practically possible 
on board ship, and endeavour to keep the specific gravities of the 
water as regular as possible. Samples of these waters might be 
taken at stated times during the voyage, and of deposits whenever 
opportunity offers ; these samples to be kept for examination when 
necessary. The taking of these samples answers two good purposes, 
one is, that if the boiler should happen to show signs of corrosion, 
these samples will enable the cause of such corrosion to be traced, 
The other purpose is that by taking — systematically and for 
a certain purpose, the attention is thereby drawn to the boiler and 
a certain interest created, which induces regularity in working and 
treatment generally, and all means which have this effect are most 
valuable, and cause a very material reduction in the wear and tear 
of the boiler. 











LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 18th inst., the Tyne Iron Shipbuilding Com 
pany, Wellington, Quay-on-Tyne, launched a steel screw steamer, 
the Renwick, built for Messrs. Fisher, Renwick and Co., of New- 
castle. She is of the following dimensions: Length, 210ft.; breadth, 
3lft.; and depth moulded, 16ft.; and will be fitted with powerful 
triple expansion engines by the North-Eastern Marine Engineering 
Company, of Wallsend. All modern improvements for the rapid 
loading and discharging of — are supplied. 

On Saturday, the 27th ult., the new steam trawling vessel Rugby 
was taken on her trial trip. She has been built by Earle’s Ship- 
building and Engineering Company, to the order of Mr, G. 
Sleight, of Grimsby, and will be worked by Mr. William Grant, of 
that port. The dimensions of the vessel are 87ft. by 20ft. by 
10ft. 6in., and the engines are of the compound type, having 
cylinders 17in. and 32in. diameter by 2lin. stroke, with a large 
steel boiler to work at 90 1b. pressure. The Rugby was run on the 
measured mile off Withernsea, the result being, we are informed, a 
mean speed of upwards of nine and three-quarter knots, which 
was considered very satisfactory. 

The screw steamer Brandenburg, belonging to the Live: 1 and 
Maranham Steamship Company, went on her trial trip from the 
Mersey on the 29th ult. The steamer, which has been built for and 
engined by Messrs. David Rollo and Sons, Liverpool, is of the fol- 
lowing dimensions :—260ft. long, 35ft. broad, and 22ft. deep, and 
was built by Mr. Charles J. Bigger, of Foyle Shipyard, London- 
derry, in accordance with the passenger vessel requirements of the 
Board of Trade, Lloyd's Registry, and Bureau Veritas for 100 Al 
class, and has been fitted and furnished in the very best style for 
the accommodation of fifty saloon passengers. She has electric 
lighting apparatus throughout, and hersaloon appointments, venti- 
lating and sanitary arrangements are equal to anything to be seen 
in the largest floating palaces. The engines are of the triple 
ex ion type, and have been constructed by Messrs. Rollo to 
indicate 1300-horse power. They have cylinders 23in., 27in., and 
59in. diameter by 42in. stroke, and one double-ended steel boiler 
15ft. diameter by 17ft. long, having six Foxe’s patent corrugated 
furnaces 3ft. 8in. mean diameter, and are e for a constant 
working pressure of 150lb. per square inch. The engines ran 
smoothly at 85 revolutions per minute, and indicated 1400-horse 

wer, the vessel attaining, we are informed, a mean speed of 

34 knots per hour. 











VictoRIAN RaILwars.—On March 11th the Victorian Railway 
Department opened thirteen tenders for the construction of a 
mt sas line from Toora to Port Albert. The lowest tenderers were 
G. Buckly and Sons, who sent in alternative tenders—blue gum, 
72,091; messmate, £71,122; red gum, £74,997. The tenders 
were referred to the engineers. The line will be 23 miles 17 chains 
in length. 


Raitway GavuGEs IN AsiA.—Railway gauges in Asia are various, 
The British Indian roads, with a collective length of 12,366 miles, 
for about 7450 miles have a gauge of 5ft. 5gin., the remainder 
being divided among six gauges from 2ft. to 4ft. Of the narrow 
gauges the most prevalent, embracing 4200 miles, is the metre, 
3ft. 3gin. The Ceylon railroads have the standard Indian gauge. 
The Russian trans-Caspian lines have the Russian standard gauge 
of 5ft. In Asia Minor, the line Mudania Brussa has a gauge of 
3ft. 7jin. The island of Java has 449 miles of 3ft. 6in. gauge, and 
126 miles with 4ft. 84in. In Japan, with the exception of an eight- 
mile piece begun in 1885, with a gauge of 2ft. 9in., all the roads 
have a 3ft. 6in. gauge. In Africa, the Egyptian railroads, amount- 
ing to 932 miles, are of the 4ft. Shin. gauge, Algiers and Tunis, 
with 1203 miles in 1884, had the 4ft, 8}in. standard on all except 
155 miles, which had a 3ft. 7jin. gauge. Cape Colony had, in 1885, 
1522 miles, all of 3ft. 6in. gauge. 


THE YACHT VALKYRIE.—The cutter yacht Valkyrie, which has 
been built by Messrs. Fay and Co., of Southampton, from designs 
by Mr. Watson, and which was intended to race for the American 
Cup, was } bed on Wednesday in the presence of a con- 
siderable body of spectators. The ways were knocked away at 
a quarter to twelve, and the daughter of Captain T. Draper, 
the master of the yacht, dashed a bottle of wine over the 
starboard bow, and bade ‘‘Success to Valkyrie,” The vessel 
glided smoothly and steadily towards the river channel, but when 
about half-distance she came to a standstill. The delay, however, 
was not long, as a tug was at hand, and the Valkyrie very soon 
entered the water, and was at once towed off to the inner dock. 
The Valkyrie is composite built, all her frames being of steel, ber 
top sides and deck fittings being of teak, with hard wood bottom 

lankings. The registered dimensions are:—Length, 85ft.; beam, 
159; depth, 11°6; tonnage, 56°76. The length on the load water- 
line is just under 70ft. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(Hrom our own Correspondent.) 


TuE extent of work done this week has not been very large, since 
business has hardly recovered the effects of the holidays. mand 
has not been such as to necessitate makers putting mills into gear 
that were idle before Easter, nor has there been any special need 
to hurry on repairs by millwrights of plant which was ¥ to stand 
before the holidays. Another week will, however, it is hoped, 
show more activity, and buyers will be better prepared to give out 
contracts. 

On ’Change in Birmingham this—Thursday—afternoon there was 
much inquiry from the sheet firms to ascertain whether there has 
been any improvement in demand. Reports in reply varied con- 
siderably. Some firms stated that they were in receipt of more 
orders, while others were not able to report any increase. These 
latter were in the majority, and the number of mills standing is as 
large now as before Easter, Galvanisers are not yet in receipt of 
an iderable addition to the Australian and South American 
colens previously in hand, and while this state of things continues 
the sheet trade proper must necessarily rule slacx, The position is 
one which is occasioning some gee 8 

Prices, however, are kept up by the strong prices of pigs and 
coal, Sheet makers urge that, notwithstanding the lack of 
buoyancy in demand, there is no room for any slackening of prices 
in face of the continued upward tendency of pigs, To make any 
concession would, they assert, be courting losses which could only 
lead to further unsatisfactory results to all concerned, The recent 
association rise is therefore still quoted, namely, £7 5s. for singles, 
£7 15s, doubles, and £8 10s. and £8 15s. lattens. Galvanised corru- 

ted sheets are £12 to £12 ds. per ton for 24 g., delivered Liverpool 
in bundles. 

Best thin sheets for stamping and working-up pu are in 
large demand, and makers are busy, Jno. Knight and Co., of the 
Cookley Ironworks, quote present prices as :—Bars, Knight’s 
crown, £7 10s.; plough, £9 10s.; charcoal, £15 10s. Black sheets 
—singles: Debdale, £8 10s.; K.B.C., £9 10s.; crown, £11; plough, 
£12 10s.; steel sheets, £10 10s,; C.S.8S. charcoal, £14 10s.; and 
Knight's charcoal, £19 10s. 

The plate trade does not exhibit much activity if the boiler and 
bridge plate branch be spoken of. As regards this section of the 
industry, the competition of other districts which can produce 
cheaper than Staffordshire, and the competition of steel, seem 
together to be proving almost too much for Staffordshire. In rail- 
way wagon plates, however, a capital and increasing trade is doing 
at £7 10s, to £7 15s., the latter being the quotation where the tests 
imposed are severe. Crown tank plates are £7 10s., and boiler £8 
to £9, with £10 as the quotation for best best. 

Bars and angles are also in good call for the railway wagon 

ople, and firms engaged in this trade are busy, It has been a 
o time since the wagon companies had more to do than they have 
at date. The marked bar firms are not doing very much, though 
second-class bars are in good sale on North American, Colonial, and 
South African account. £7 to £7 10s. is still quoted for best sorts, 
and £8 2s. 6d. for Earl Dudley's qualities. Second branded sorts 
are £6 10s, Merchant bars are £6 to £6 5s., and common bars 
£5 15s, per ton, 

The hoop trade is improving a little, owing, in part, toa better 
demand from the United States, though it is full early in the season 
for this trade to showitself. Strip-makers have not much to report 
that is satisfactory, the demand from the tube firms being still very 
meagre. With the approach of the prospects are not 
improved. £6 10s. for hoops and £6 for fine strip continue the 
ruling quotations, 

The pig iron trade did not this afternoon in Birmingham suffer 
much from the less favourable condition of the Scotch and Durham 
markets, Sellers of Midland pigs and hematites decline to be 
dominated by events in the northern districts. Prices were to-day 
—Thursday—fully as strong as last week. Makers of Midland 
sorts are so well booked that they are indifferent about further 
business at eg ag Consumers who desire to place contracts are 
utterly unable to do so except they will pay sellers full rates, 
Lincolns were quoted 48s, delivered, Derbyshires 46s. as the 
minimum, and Northamptons 45s, 6d. for ordinary sorts delivered ; 
Thorncliffe pigs were 52s, 6d. Hematites were again this week 
very strong, at 60s. to 62s. 6d. for forge. 

In native pigs a satisfactory business is doing, and there is a 
promise of further improvement. Makers are well sold ahead for 
some time to come, forward quotations are very firm, and in some 
cases higher prices by 2s. 6d. a ton have now to be paid for medium 
forge iron. All-mines are 55s.; foundry sorts, 47s. 6d. for common, 
and 57s. to 60s. best. Cinder pigs are unaltered at 37s. 6d. to 40s. 
according to the state of sellers’ order books. The Capponfield 
brand of pie were quoted :—40s,, common ; 47s. 6d., forge ; 50s., 
best ; and 55s., foundry ; with all make fully sold ahead. 

Engineers, heavy iron founders, and constructive ironwork manu- 
facturers, are all fairly full of orders; whilst the light iron founders 
are also moderately well engaged. 

The North Staffordshire engineers and machinists are in a fairly 
satisfactory position at date, and much of the work is for supplying 
the requirements of the tile, mural decorative, and sanitary 
earthenware trades of the district, in which industries a constant 
demand, both local and foreign, has lately been experienced. 

Some firms engaged in general engineering work, and who make 
a speciality of railway points and crossings, are, in fact, putting on 
extra hands. Amongst other local contracts just now under execu- 
tion are the engines and boilers, and all the potting machinery, for 
the new pottery works at Tunstall of Mr, Edward Wedgewood. 

London shippers, and likewise colonial agents in London, are 
affording a good many of the orders now in hand. Colliery plant 
for local use is also in good request. 

The South Staffordshire Institute of Iron and Steel Managers at 
their recent annual meeting at Dudley, were able to indulge in 
mutual pe oe on the satisfactory state of the society. 
There were 184 ordinary and seventy-two honorary members of the 
institute, and fifteen ordinary and eight honorary members had 
joined during the year. Mr. A. E. Tucker—vice-president—was 
elected chairman for the ensuing year, and Mr. Pilkington—Tipton 
—was elected vice-president. At the annual dinner, which took 
place een, considerable attention was devoted in the 
speeches to the questions of science v. practice in technical papers, 
mill work methods in South Staffordshire, and fuel economy 
in iron and steel manufacture, Mr. S 's, in responding 
the toast of ‘‘The Honorary Members,” said that in many iron- 
works in the district egg-ended boilers were fired instead of being 
heated from the furnaces at an expenditure of perhaps £1000 a 
year. In his presidential address, Mr. Tucker expressed the con- 
viction that in its recent proceedings the institute had given more 
attention to scientific than to practical metallurgy. 

Several speakers concurred in expressing the belief that South 
Staffordshire could still maintain its position as an iron and steel 
producing district if the progressive utilisation of new and im- 
proved methods were energetically maintained. It was asserted 
that the iron which is manufactured in this district has still no 
superior, and that the steel industry is developing rapidly. 
Protest was made, however, against the too prevailing impression 
that by a particular process of steelmaking a bad raw material can 
be transformed into a good finished article. The orthodox 
denunciation of the heavy railway rates which cripple the Midland 
industry are, of course, not absent from this trade gathering. 

It has been resolved by the operative chainmakers in the Cradley 
Heath district to continue the existing strike at the factories where 
the employers are not conceding the desired advance. The men at 
work are contributing 1s, a week to the maintenance of those on 
strike. Two additional employers have granted the rise. 

The Mines Drainage Committee are taking steps for the relief of 
the flooded mines of the district with a confidence that inspires 














some hope in the mineowners, At the meeting on Wednesday a 
report was presented from the general manager—Mr. E. Howl— 
which dealt with the practicability of relieving the mines in the 
Wednesbury district of water. According to the chairman, this can 
be done at a cost of £14,000, and will provide a return in rates of 
£145,000 upon an output of 15,000, tons of coal to be rendered 
workable. Levels are to be driven from two of the 
resent engines, and it is not considered likely that any 
urther addition to the pumping plant will be made. 
Mr. R. Williams argued in favour of erecting fresh pumping 
engines in the Wednesbury district itself, instead of cc cti 
it with the present engines, but the matter is to be considered 
by a committee upon the lines laid down in Mr. Howl’s report. 
The general manager is also [pe mend just now a main scheme 
for re-organising the drainage of the whole of the South Staffordshire 
district, be ape the Commission’s decision on this, when it is pre- 
sented, much will depend for the future of the district metallur- 
gical and engineering industries. Mr. Howl is drawing up an 
poe plan of the entire coalfield, divided into various 
** pounds,” 

n the hardware trades merchants are mostly well engaged on 
the distribution and shipping of export orders. Notwithstanding 
the yellow fever outbreak in the Southern Brazils, and the bad 
effects of the late drought in North Brazil, South America is still 
found a good market. Large quantities of general hardware and 
machinery are going out there. An improvement is ho for in 
the Australian and New Zealand demand for general wares, 
and some moderate mails have come to hand this week. Business 
at the Cape is spoken of as better than for thirteen years past. 

East Indian orders are expected to show an early improvement 
for copper and brass goods, including wire, now that they can be 
purchased at more reasonable rates, 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Maznchester.—In the iron trade of this district business has not 
et recovered the animation which was prevailing prior to the 
olidays, and in the raw material especially the market continues 

very dull. For the most part, the large users are well covered for 
their present requirements, and with the weaker tone which has 
prevailed pecans in warrants there is a disposition to hold back 
from buying further just now. Toa considerable extent consumers 
are consequently working on with contracts, and for a while a 
temporary lull howe 2 be looked for unless special activity in the 
foreign trade should give a stimulus to the market. So far as 
prices are concerned, the tone, if anything, is rather weaker, not 
that makers show any disposition to give way, but second-hand 
holders are in many cases more anxious to realise, and buyers are 
in a position to place out orders on more favourable terms than 
they could have obtained a few weeks back. The condition of 
trade itself, however, continues sound and healthy ; makers have 
plenty of orders on their books to keep them fully employed for 
the next month or two, at least, and there is no falling off in the 
weight of iron actually going into consumption. In the manu- 
factured iron trade there is a very fair business doing, and prices 
have a decided hardening tendency ; one of the Staffordshire firms 
who usually take the lead in any upward movement in prices 
having during the past week tne | their list rates 5s. - ton, 
and this is necessarily tending to stiffen the prices quoted by other 
local and district makers. 

The attend on the Manchester Iron Exchange on Tuesday 
was scarcely up to the full average of the meetings recently, and 
business, so far as pig iron is concerned, was very slow generally. 
There were few inquiries of any moment stirring in the market, 
and the transactions got through were mostly confined to com- 
seomgrme small Is. Local makers have been selling very 
ittle since the holidays, but they remain firm at their list rates of 
46s. 6d. for forge, up to 47s. 6d. for foundry, less 24, delivered 
equal to Manzhester. In district brands there has also been 
only a limited business doing, but both Lincolnshire and Derby- 
shire makers hold firmly to their full rates, and are still indif- 
ferent about booking orders of any weight. For forge and foundry 
Lincolnshire iron the minimum quoted rates are 46s. to 47s., less 
24, delivered here, and one or two of the makers hold out for fully 

. per ton above these figures. Derbyshire iron remains much 
the same as last quoted, the cheaper foundry brands being obtain- 
able at about 49s., whilst for the best makers fully 51s, to 51s. 6d., 
less 24, delivered here, is quoted. The giving way in warrants at 
Glasgow during the week has tended somewhat to weaken outside 
brands offering here, and one or two of the Scotch makers are 

repared to sell at a little under the full rates they have recently 

n quoting ; good foundry Middlesbrough is not quoted at under 
48s. 4d., net cash, delivered equal to Manchester, but in some 
instances it could be bought at a trifle under this figure. 

Hematites are in fair demand, with prices still tending to harden, 
good foundry qualities delivered in the Manchester district not 
being quoted under 60s., less 24, with 1s. above this figure asked 
for in some brands which come into this market. 

Manufactured iron makers report a generally good inquiry, with 
a steadily improving tendency in this branch of trade. meet 
with an active demand and prices are stiffening, £6 per ton 
being the minimum quoted rate for either local or North Statford- 
shire qualities delivered here, and one of the Staffordshire houses 
is now quoting £6 5s. per ton. Hoops are meeting with more 
inquiry, and for these prices are tending upwards, makers in most 
cases holding out for about £6 2s. 6d. to £6 5s. per ton delivered 
here, and for sheets prices seem to be hardening up to £7 12s. 6d. 
to £7 15s. delivered. 

Ironfounders are generally well supplied with work, but in this 
branch of trade prices have scarcely yet moved upwards in propor- 
tion to the advance on raw material. On heavy rough castings some 
advance has been got, although only with considerable difficulty, 
but on the lighter descriptions of castings, the value of which 
depends more upon workmanship than weight, there is very little 
appreciable improvement in the prices that founders are able to get. 

n steel plates there is a moderate business doing, and makers 
are in all cases so heavily sold that it is difficult to place orders for 
anything like early delivery. Local plates suitable for boilermaking 
purposes are very firm at £9 5s. per ton. The same figure is 
quoted for Scotch plates ; and the cheaper Yorkshire plates are not 
quoted under about £9 per ton for delivery to consumers in the 
neighbourhood of Manchester. 

There is no change to report with regard to the condition of the 
engineering trades of this district; all branches continue fully 
employed, with no scarcity of new work coming forward, and prices 
slowly but steadily improving. Other sections of trade dependent 
on engineering are also well engaged, brassf s and manufac- 
turers of all descriptions of steam fittings being fully supplied with 
orders ; but the present disturbed state of the metal market tends 
to give some irregularity to prices, and as there is a general belief 
that copper will fall still lower, buying to a large extent is restricted 
to hand-to-mouth requirements, Nut and bolt makers report 
plenty of work stirring, and although some of the smaller firms 
still pete for b on very low figures, generally prices are 
moving upwards. 

A simple, but at the same time effective, condenser and feed- 
water heater of quite a new design has been brought out by Messrs. 
Lancaster and Tonge, of Pendleton, near Manchester. This is 
termed the ‘‘ Lancaster” patent condenser and feed-water heater 
—Whittle’s patent, In this apparatus, all the working parts of 
which can be seen and easily adjusted, the heat from the exhaust 
steam is not only utilised, but a vacuum is also created. The 
exhaust pipe is continued half-way > a vertical wrought iron tube. 
On the top of the exhaust pipe is placed a bonnet for spreading 











the steam which, rising, comes in contact with a spray of cold 
water by which it is condensed, and an additional check to the 


the condensation. The supply of water is controlled by a feed 
valve opened and closed by the rising and falling of a float in the 
cistern, in which the level of water corresponds to that in the con- 
denser, and this valve can be regulated for any quantity as 
required. An overflow pipe is fixed in the cistern, so that the 
exhaust pipe cannot be flooded by any leakage in the valve. By 
this apparatus a. constant supply of hot water can be obtained for 
feeding, and it is so simple in its arrangement that it is perfectly 
trustworthy even in onskill ed hands. 

What is termed a ‘‘ Lightning Tapper” —W. A. Pearn’s patent— 
is being manufactured by Messrs, Smith and Coventry, of Man 
chester, and one of these new tappers is being shown at the Paris 
Exhibition in connection with their well-known twist drills. The 
construction of this tapper is quite different from that of other 
tools of the same class. The main features are a couple of cone 
clutches, which are brought in contact with each other under 
varying pressure, which is regulated by a spring controlled by a 
thumb nut and a graduated scale to suit the tap that is being 
used. Another special feature of these taps is that they can be 
applied to any drilling machine, and the tapper can be driven at 
any speed, whilst a further advantage is that after a hole has 
been drilled the tapper can be placed in the machine and the hole 
tapped in the same position, thus insuring perfectly accurate 
work, Directly the tap has finished its work it mes stationary 
by the action of the spring which relieves the upper clutch, thus 
ahendar the top portion of the tool to revolve without acting 
upon the tap. Ditectly the tap becomes stat 'y the ma 
reverses and brings it out of the hole. This tapper is suitable 
for either right or left-hand tapping, and it is claimed that it 
can be driven at a speed twenty times that of ordinary tapping 
in fact a fin. hole can be tap in the tenth part of the time 
that is required to drill it. It can be applied to any ordinary 
drilling machine simply by adding a reversing motion for bring- 
ing the tap out of its work, when the tapping is completed, and 
it is made interchangeable with Messrs. Smith and Coventry’s 
twist drills, the only alteration in attaching it to the spindle 
being that the tool is cottered up to provide against the tensile 
strain, 

A very handy instrument for checking the running of steam 
engines has been designed by Messrs. Schaffer and Budenberg, of 
Manchester. This is a modification of their well-known tacho- 
meter, which has long been in use as a speed indicator 
attached to engines; but the instrument they have now 
introduced is so arranged that it can be carried about with- 
out inconvenience in a small leather case, and this they 
have termed their pocket tachometer. The principle is the 
same as in the larger indicator; a ring, at an angle of 45 deg. 
to the axis of revolution, the centrifugal force of which is balanced 
by the operation of a spring, acting like a governor. As the speed 
increases the ring assumes a position at right angles, and by means 
of a lever operating through a quadrant and pinions upon a 
pointer, the speed is indicated on a dial. This tachometer, which 
is specially designed for use by hand, is employed by holding it 
with a slight pressure against the end of a rotating shaft, a steel 
bit provided on the spindle end of the apparatus entering the 
centre mark of the shaft and transmitting the revolutions of the 
tachometer, as already described. Two sets of tooth wheels are 
provided for increasing or reducing the relative speed of the 
tachometer, in the proportion of one to two, the instrument being 
ordinarily divided from 100 to 1000 revolutions per minute. If it 
be desired to test shafts running at less than 100 revolutions per 
minute, the gearing which rotates the tachometer spindle at twice 
the speed of the shaft is inserted; whereas, if the speed of 
the shaft exceeds 1000 revolutions per minute, the gearing 
which diminishes the speed of the tachometer spindle one-half is 
used 


h 





In the coal trade there is a slackening off in the demand for 
better qualities suitable for house fire consumption, with, if any- 
thing, prices rather weaker, but this is only the natural result of 
the season of the year, and so far as all other descriptions of fuel 
for iron making, steam, and general manufacturing purposes are 
concerned, there is a continued active demand, with prices not 
only well maintained at late rates, but a further upward tendency 
in some descriptions. Pits are generally working about five days a 
week, and even with the lessening demand for house fire purposes 
there has so far been little or nothing put down into stock. At the 
pit mouth house fire coals average about 9s. 6d. to 10s. for the best 
qualities, 7s. 9d. to 8s, 3d. for seconds, and about 6s. 3d. to 6s. 9d. 
for the inferior sorts, which —— a slight giving way upon 
the full list rates of last month, although there has been no actual 

uotable reduction. Steam and forge coals are firm at about 
ds, 6d. at the pit mouth ; the better qualities of burgy at 5s. to 
5s. 6d.; and slack, upon which there has been a more or less general 
advance of 3d. to 5d. per ton, now averages 4s. 6d. to 5s. for the 
best descriptions, with the commonest sorts not quoted under 
3s. 6d. to 4s. per ton at the pit. 

In the shipping trade there is a moderate business, and the better 
qualities of steam coal delivered at the high level, Liverpool, or at 
the Garston docks are generally steady at 7s. 9d. to 8s. per ton, 
but inferior qualities are in some instances being offered at very 
low figures, 

Barrow.—There is a good demand for hematite pig iron, and 
orders are coming to hand freely, although prices have gone down 
somewhat. 49s. is about the average quotation for Bessemer pig 
iron net f.o.b., and forge and foundry iron stands at 48s. 6d., while 
hematite warrants are at about the latter figure. There is a large and 
liberal output of pig iron, and this has been increased of late by the 
blowing in of several furnaces. Stocks have, however, been reduced, 
and this remark applies not only to the metal in the hands of makers, 
but to that inthe hands of holders of hematite warrants, whose specu- 
lative transactions are responsible for the reduction in the market 
value of pig iron. Makers are busy, and are assured of activity 
throughout the whole season, as not only have they prompt, but 
large forward deliveries of metal tomake. In the steel trade a very 
brisk state of tradeexists. Orders for rails are plentiful, and prices 
are firm at £4 12s. 6d. per ton net, f.o.b., for heavy sections ; 
£4 17s. 6d. for light sections ; and £7 for colliery sections. There 
is a continued brisk inquiry for steel shipbuilding material, and 
plates are in full order as well as angle ; while prices are steady at 
£8 10s. for the former, and £7 15s. for the latter. Billets, tin bars, 
hoops, and general merchant steel are in demand, and all these 
departments are brisk. Shipbuilders and engineers are busy, and 
are not booking orders because they have good anticipations of 
large and important contracts. Iron ore is in brisk request, and 
prices are steady at from 10s, 6d. to 13s. for ordinary qualities, net, 
at mines. Coal and coke steady, and in growing demand, at prices 
which are firmer. Shipping is busily —— 

Mr. T. Nicholls, who has been in the employ of the Barrow Steel 
Company, and for twenty-three years as one of the sub-managers 
of this concern, has resigned his position at the works. He has 
been identified with the steel trade of Barrow during much of its 
growth and development. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A SIGNIFICANT feature of the coal trade falls to be reported this 
week, For the first time for many years the summer rates for 
coal did not begin with the Ist of May. There have been seasons 
when the winter quotations ceased in April; but it is almost with- 
out a precedent for the higher values to be continued after May- 
day. In October last the usual winter advance of 10d. per ton 
was made. Shortly after the miners obtained 10 per cent. advance 
in wages, and, to recoup themselves for the increased cost of coal- 
getting, the colliery proprietors added 5d. per ton, making Is. 3d. in 
all. Under ordinary circumstances the 10d. would have been dropped 
with the end of April, but the coalowners and coal merchants, in face 





steam is also obtained by means of a perforated plate which assists 


of the further agitation for a second 10 per cent., do not see their way 
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to make any alteration in their price lists. The result is, that house 
coal is at this moment Is. r ton higher than at the corre- 
sponding period of last year, with, a prospect of rates ruling still 
higher. If the miners send in their notices, which they are certain 
to do unless they get what they seek, the owners will 
undoubtedly add another 5d. per ton at least to recoup themselves 
for the further advance. Steam coal is also dearer, by from 6d. to 
ls. per ton, than it was in May of 1888. Slack, which was 
almost unsaleable last season, now sells freely at 6s. 6d. 


per ton. The test improvement, however, is in coke; the 
uality required for steel-melting rose another shilling per ton on 
the Ist of May, and a similar advance was secured in coke for 


foundry purposes, Steel coke is now 3s. per ton higher than a 
year ago, and hard coke has gone u Ag the same period. 
Messrs. Newton, Chambers, and Co., who send from their Thorn- 
cliffe Collieries the largest tonnage by rail to the capital, are now 
quoting best Silkstone at 15s.; thin seam, 13s. 4d.; brazels, 12s. 1d.; 
Silkstone nuts, 11s. 8d.; Silkstone brights, 10s.; common house, 
8s. 9d.; engine fuel, 8s. 9d.; steel coke, 16s.; hard coke, 17s.—all 
at Sheffield. The Nunnery Colliery Company, which does the 
largest coal trade, quotes picked Silkstone brands at 15s, 6d.; Silk- 
stone hards, 13s. 4d.; screened, 12s. 1d.; d d 


affect their sale for various “ep rae. and in many markets where 
they are not unsuitable, if the stamp of inferiority be known to 
have been put upon them by so important a body as the British 
Admiralty. As regards the best kinds of Northumberland coal, it 
is well known that they are not inferior to Welsh as regards evapo- 
rative power, but only that they are more liable to cause smoke, 
Even in warships it is only very occasionally that smoke is of any 
moment to their movements. It is therefore difficult to see why a 
portion of the coal supply me ee should not in each case be from 
the North, especially in time of peace, 

Dr. R. Spence Watson, of Newcastle, is extending the sphere of 
his labours as arbitrator in wages disputes. The operatives con- 
nected with the iron and steel trades of the North-east Coast have 
long been ready to accept his decisions in pref to those of any 
other referee. Their employers are always glad enough to get 
disputes settled on any reasonable terms whatever. They also 
have the greatest confidence in Dr. Watson's ability and fairness. 
But they would naturally prefer that their trade disputes were 
referred to someone having previous knowledge of the trade and 
its technical details. This view the operatives have always resisted. 
They will not have men like Mr. Dale or the late Mr. E. Williams, 








10s. 10d.; cobbles, 10s.; nuts, 9s. 2d.; pea nuts, 6s. 8d. Other 
colliery companies quote similar fi 

The Cutlers’ Company Registry of Trade Marks is now fairly 
established at the Cutlers’ Hall. By the provisions of the Patents, 
Designs, and Trade Marks Act 1883, the Cutlers’ Company was 
given similar powers to those exercised by the Comptroller-General 
in London with regard to the registration of trade marks, Accord- 
ingly, on the Ist of January, 1884, the new Sheffield Registry of 
Trade Marks was opened, and has ever since been dealt with by 
the Cutlers’ Company. It has been the desire of the company 
that this important portion of their public business should be 
transacted at the Cutlers’ Hall, and the recent completion of the 
alterations to the building has now enabled them to dedicate to 
that purpose one of the rooms at the Hall. This was opened for 
the first time on Monday last, April 29th, and will remain open 
from 1] to 1 o'clock each week day, the law clerk of the compan 
giving attendance between these hours for the transaction of all 
official business connected with registration. 

The Denaby Main Colliery Company are at present taking the 
preliminary steps for the erection of 400 houses at Conisborough, 
— points to further development of the coalfield in that fertile 
valley. 

The number of exhibitors at the Paris Exhibition from Yorkshire 
will be fair, but not at all fully representative of the industries of 
that great county. English manufacturing firms are getting 
rather tired of exhibitions. In local firms Messrs. William 
Jessop and Sons, Brightside Works, are showing steel for various 
pu circular plates of steel for circular saws, steel sheets 
for making into pens, castings of toothed wheels, crossheads, 
spanners, 6in. steel shells, &c. Messrs. Benjamin Huntsman and Co. 
exhibitin cruciblesteel ; the Hardy Patent Pick Co. in various classes 
of o~ spades, forks and colliery appliances of all kinds. Messrs. 
J. G. Lowood and Co., of Deepcar, Attercliffe, and Middlesbrough, 
exhibit imens of their silica brick and other fire-resisting pro- 
ducts ; Messrs. Malehamand Yeomans, — of steel productions ; 
Messrs. Jobn Crowley and Co., Meadow Hall Ironworks, samples of 


ironfounding, ming | in its application to agricultural imple- 
ments and machinery ; Messrs. J. B. Addis and Sons, carving and 
general edge tools; Messrs. Samuel Laycock and Sons, hair seating 


and curled hair manufactures, &c.; Messrs. James Dixon and Sons, 
Cornish-place, simens of silver and plated wares; Messrs. Burys 
and Co., examples of steel files, edge tools, saws, hammers, axles, 
sheep-shears, machine reapers, and paper knives, Other exhibitors 
are the Gwann Cae Colliery Company, Rotherham; Messrs. Tatham 
and Ellis, Ikeston; Messrs. D. Rylands and Co., Barnsley. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE attendance at Middlesbrough Exchange on Tuesday last was 
moderate, and the tone of the iron trade marked by an absence of 
anything like excitement. Neither buyers nor sellers appeared 
anxious to do business, both being satisfied with the contracts 
already on their books. The price current for No. 3 G.M.B., with 
prompt delivery, may be said to be from 38s. 9d. to 39s. per ton, 
according to whether it is desired to sell or to buy. For forward 
delivery there is not much demand at the moment. Makers 
remain as firm as ever. Many of them are out of the market, 
being unable to deliver all they have already sold during the 
a contracted for. The remainder have satisfactory order 

ks, and will not enter any more items under 40s. per ton. 

During the Easter holidays there appears to have been a scarcity 
of coke, owing, no doubt, to the unsettlement among the Durham 
colliers in regard to the wages question. This scarcity has caused 
some furnaces in the district to work badly, and has had the effect 
of curtailing the production of pig iron. It has also stiffened the 
price of fuel. The stocks of pig iron are everywhere diminishing, 
and it is expected that the returns for April, which will be issued 
in the course of three or four days, will show a very large reduc- 
tion—some think at least 30,000 tons. 

Shipments have been proceeding at an almost unprecedented 
rate. Between the lst and 29th ult. they had amounted to 96,722 
tons, against 82,346 tons in the corresponding period of 1888. 

The present value of warrants is about 6d. per ton net 
cash. Messrs, Connal and Co. hold now at their Middlesbrough 
store 241,328 tons, which isless than last week by 1009 tons, 

The value of finished iron is unchanged. Ship plates are still 
quoted at £6 5s.; boiler plates, £7 5s.; iron angles, £5 15s,; and 
common bars the same ; all delivered on trucks at makers’ works ; 
payment cash, less 3 cent. discount. Steel plates are offered 
at £7 5s.; angles at £6 15s.; and heavy section rails at £4 12s. 6d.; 
terms and conditions as in the case of finished iron. 

The difficulties of the Hull and Barnsley Railway Company seem 
to be gradually approaching a solution. e most favourable sign 
is that the contending parties among the shareholders are evidently 
becoming convinced that a state of internal warfare cannot be con- 
ducive to their interests. Ata meeting recently held an arrange- 
ment was submitted to the effect that only one, instead of several 
directors, as previously proposed, should be changed; but the 
amendment was lost by a large majority. It was then pro- 
posed that two should be changed, but before this was voted 
on better counsels prevailed. A committee was appointed 
to consider the whole question, and advise what course 
of a conciliatory nature it was best to pursue in the 
general interest. Outside the company itself the general feeling is 
that the line must eventually fall into the bands of the North- 
Eastern Railway Company. It is worth more to it than to any 
other of the big companies ; and it is more favourably situated 
for working it. The energy with which Sir Joseph Pease opposed 
in Parliament the proposal to pay interest out of capital during 
construction is still unforgotten. Many shareholders must now 
wish that he had been successful. At any rate, the principle he 
deprecated is a bad one, tending as it does to encourage weakly 
enterprises, and the disasters they but too often bring in their 


rain. 

That the Lords of the Admiralty will persist in preferring Welsh 
coal to that produced in Northumberland has long been a sore 
point with the coalowners of the last-named district. They may, 
however, now congratulate themselves that they have never 
received such a rebuff as their competitors in Scotland have. The 
latter have just been told that their coal is decidedly inferior to 
the best brands of Welsh coal, and that there is no chance of 
Admiralty contracts being placed with them. If the Admiralty 
think so, they are undoubtedly justified in acting accordingly. 
But it may well be doubted whether they would not have been 
wiser in declining toforder without giving ‘reasons. Scotch 
coal may be inferior for marine purposes to Welsh, but it may 





they think they know too much. The question with them 
in selecting an arbitrator is, Who is most likely to be influenced by 
their arguments, and who is most likely to give them what they 
demand? Perhaps in this respect they do not differ very materially 
from the general run of litigants. 

Dr. Watson has just been called on to decide a dispute in the 
West Coast, viz., between the Barrow Hematite Company and their 
steel workers, who had put in a claim for an advance of 14 per 
cent. in their wages. His award is just published, and is that 
they shall have an advance of 6 per cent. To the award he 
appends a few observations for the future guidance of both parties, 

e calls attention to the circumstance that w: disputes must 
a mem arise in the great industries of the North, and their 
settlement by arbitration involves much time, trouble, and labour. 
He says the two contending parties are seldom in perfect agree- 
ment, even as to facts, and therefore the referee has very little of 
a certain and satisfactory nature togoon. Heconcludes by urging 
the adoption of sliding scales, which when once arranged in 
principle, adjusts wages automatically without further trouble to 
any one. These remarks from a man who has the respect of the 
working classes to so great an extent as Dr. Watson has, are most 
opportune just now, because the Durham miners have just declared 
against the continuation of any sliding scale in their case by an 
overwhelming majority. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

THE Glasgow pig iron market has lacked strength this week, and 
a iderable busi has n done in warrants at lower prices. 
Scotch iron has been weaker proportionately than either Cleveland 
or Cumberland pigs, although the two latter are also cheaper. 
The past week’s shipments were 9659 tons, being 435 tons under 
the quantity despatched in the same week of 1888. The shipments 
embraced 300 tons sent to the United States, 1330 to Canada, 100 
to India, 500 to Australia, 40 to France, 1450 to Italy, 50 to Russia, 
216 to Holland, 90 to Spain, and 89 to China, the quantity shipped 
coastwise being 3555 tons. The stocks in Connal and Co.’s Glasgow 
stores show a reduction of between 500 and 600 tons. An addi- 
tional furnace has been put on hematite pigs at Coltness, and the 
total number now blowing in Scotland is 83, compared with 87 
twelve months ago. 

The prices of makers’ pigs are a shade lower, in sympathy with 
the condition of the warrant market. Free on board at Glasgow, 
Gartsherrie, No. 1, is quoted at 52s, 6d. per ton; No. 3, 50s. 6d.; 
Coltness, 55s. 6d. and 53s. 6d.; Langloan, 54s. 6d. and 52s. 6d.; 
Summerlee, 54s. 6d., and 52s, 6d.; Calder, 538. and 50s. 6d. ; Carn- 
broe, 47s. 6d. and 46s.; Clyde, 49s. and 47s.; Monkland, 45s, 6d. 
and 44s, 6d.; Govan, at Broomielaw, 44s, 6d. and 43s. 6d.; Shotts, 
at Leith, 53s, 6d. and 50s. 6d.; Carron, at Grangemouth, 53s, 6d. 
and 48s, 6d.; Glengarnock, at Ardrossan, 51s, 6d. and 46s.; Eglin- 
ton, 44s, 6d. and 43s. 6d.; Dalmellington, 46s, 6d. and 45s. 6d. 

In consequence of the backward condition of the market, the 
demand for hematite ore has slackened, and freights from Bilbao 
are lower. 

The malleable iron trade of the West of Scotland is as well em- 
ployed as ever, and in most cases fair supplies of new work are 
coming to hand. There is an exception to this rule in the case of 
unbranded iron for the Indian market, the inquiry for which is at 
present unusually poor, a circumstance which is attributed to the 
obviously high rates of discount in the East. Since last report, the 
Scotch makers have advanced the price of sheets by 5s.aton. The 

ices of malleable iron, less 5 per cent. discount, are now as 

ollow :—Lowest grade of common bars, £6; best, £6 10s.; second 

grade common, £6 2s. 6d.; best, £6 12s. 6d.; first grade common, 
£6 5s.; best, £6 15s.; plates, £7 10s.; sheets, £7 12s. 6d.; hoops, 
£6 15s.; and angles, £6. 

In the steel trade there is as much activity as ever in the depart- 
ments where material is provided for shipbuilding, engineering, 
and boiler-maki Sheet and nail makers are, however, Sain i 
to feel, for the first time for many months, a scarcity of fresh 
orders. The quotationsare: For boiler-plates, £8 10s.; ship-plates, 
£7 12s. 6d.; rivet bars, £7 5s.; and angles, £6 12s, 6d., all less 5 
per cent. for delivery in the Glasgow district. 

ere was shi from Glasgow in the past week locomotives to 
the value of £4500 for Madras; machinery, £4200, of which £2860 
was sugar-crushing plant for Demerara; sewing machines, £4825; 
steel goods, £4310; and general iron manufactures, £17,000. 

There has been a marked improvement in the coal trade, and the 
demand for export is better than it was a few weeks ago. Supplies 
are not much ahead of the current demand, and the result is that 
there has been a rise in prices, Steam coals are higher than atany 
former time this year, and the other qualities are approximating, 
although they have not yet reached the highest figures. The 

rices delivered at the vessel’s side at Glasgow are—for splint coal, 
7s, 3d. to 7s, 8d. per ton; main, 7s. to 7s. 3d.; ell, 7s. 3d. to7s. 9d.; 
and steam, 8s. 9d. to 9s. 3d. Ayrshire coals are quoted from 
6s. 9d. to 7s. 3d. at the different ports. Freights are at present 
depressed in most directions in consequence of the abundant supply 
of tonnage, and this circumstance tells in favour of better coal 
shipments, 

A pretty general mevement is going on just now amongst opera- 
tives for an advance of wages, and such concessions are, in the 
majority of cases, being readily made as obviate resort to strikes, 
The colliers are much dissatisfied with the reduction of 24 per cent. 
made on their wages under the sliding scale, but the likelihood is 
that, be the trade continues to improve, this amount will soon be 
resto: 





The Fife coalmasters have advanced their f.o.b, prices of coals 
3d. per ton, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Some authorities, generally trustworthy, are persuaded that the 
highest point has been gained in steam coal, prices and exports, 
and that a decline is closeat hand. I admit that there is a greater 
degree of quietness, less buoyancy on ’Change, and a stronger dis- 
position to take 3d., or even 6d. less than prevailing quotations; 
yet, when one notes the prosperity generally of the country, the 
improvement that is being steadily maintained in all local indus- 
tries, the inference is natural that it is only a transitory drop, due 


to some temporary cause, 
It is very likely that the high prices reached has sent a lot of 
tonnage away to other ports. is will not be permanent. Foreign 


customers will not take an inferior coal, and the Navy must have 








Welsh steam. I hold, however, to the view that a little less than 
current prices would answer very well, and would be conducive to 
a longer run of prosperity. 

When steam coal goes beyond a certain price the disposition 
on the part of steamship companies is either to put up with a 
little inferior coal, or to mix it, or practise a rigid economy. In 
either case the Welsh coalowner suffers. 

Thore are indications abroad showing that, as I have long fore- 
shadowed, the Caerphilly Valley has a big coal future before it, 
By Caerphilly Valley, I mean that, the Aber, and others abutting 
thereon. The coal, proved at the Albion to be of excellent quality ; 
the seams being struck at Llanbradach, all point to localities 
which mining authorities are keeping steadily in view, and are 
ay to appropriate. Thus south of Pontypridd a new coal 
field may soon be expected to open out, and be most favourable 
for the New Roath dock. 

House coal is showing clearer signs of decline than steam coal, 
and Saturday’s quotations are scarcely retained. Present coal 
quotations are: Steam, 13s, 6d. to 13s. 9d.; small, 6s, 9d.; seconds, 
large, 12s, 3d. to 12s. 6d.; Monmouthshire, 11s. 6d.; house coal, 
12s, 6d. to 12s, 9d.; small, 9s. 3d, It is a noteworthy fact that 
both small steam and bituminous are in a healthy state. 

Coke maintains its old vigour. Prices 16s. and 18s, 

Patent fuel keeps up well in demand, and price is firm at lls, 6d. 
New business is coming in well at slightly lessened price. 

As regards pitwood, the quantity thrown upon the market has 
led to weakened prices, Latest 15s, 6d. 

Iam glad to report an improvement at Newport, Mon. The 
coasting total last week, coal, was over 17,000 tons. 

It is stated that Bedlinog Colliery, Dowlais, will have an 
increased output shortly. At Cyfarthfa the whole of the coalfield 
is being energetically developed. At Tylerstown a new sinking is 
in contemplation. Several fine steamers have been cleared at 
Cardiff this week; one, the Sir Robert Fernie, for Batavia, with 
4000 tons of coal. 

In the iron and steel trades there is if anything even an 
improved condition over that of the weeks preceding the holidays. 
The animation has been marked in most of the departments, 
steel bar and pig being especially noticeable, The men, too, 
appear to be working with more spirit, due to the promised 
advance, which began on the Ist of May. That it will be uni- 
form in all the steel works appears likely, though in one quarter 
I am told that 5 per cent. has been promised, while in another it is 
stated that it will be 74. Doubtless the latter may be taken as the 
correct one, in which case it will harmonise with that of the 
colliers. 

There was a good attendance on ‘Change at Swansea, Tuesday, 
and a large amount of business was done. Tin-plates were in good 
demand, but the bulk were for short delivery. Present prospects 
of the tin-plate trade, judging from inquiries and from lessened 
stocks, are held to be good. 

The iron and steel quotations on Tuesday at the Exchange were 
as follows :—Pig, Glasgow warrants, 43s. 94d.; hematite, 45s, 44d; 
Welsh bars, up to £5 5s.; sheet iron, £7 10s, to £7 15s.; steel rails, 
£4 15s,; heavy, £5 5s.; light steel sheets, up to £9. ‘Tin-plate 
blooms, Bessemer, £4 12s, 6d.; tin-plate bars, £5; Siemens, 
£5 7s, 6d. to £5 10s. 

Tin-plates, iron cokes, 13s, 3d. to 13s, 6d.; Bessemer, 13s, 9d. to 
l4s.; Siemens, lds. to 14s. 3d.; ternes, up to 27s, 3d. 

It has been announced that the enterprising steel and colliery 
company of Ebbw Vale is about to sink a pair of pits. There are 
few companies more vigorously and ably represented than this, 
both in the coal and steel world. With regard to the latter, I 
retain a pleasing recollection of the exhibits at Manchester, which 
are again, I have no doubt, to figure at the Paris Exhibition. 








NOTES FROM GERMANY. 
(From our own Correspondent, ) 


THE iron business continues to be exceedingly firm. Prices have 
a rising tendency, and as on most markets a steady improvement 
is shown, a continuation of the present favourable condition is 
generally expected. 

In Silesia the ironworks continue to be well employed. Pig iron 
is in brisk demand; among the different sorts, forge pig stands 
highest. The rolling mills are extremely busy on orders to com- 
plete the filling up of stocks of merchants and dealers in the larger 
towns, also there isa good deai doing for export. Prices are as 
follows:—Bars, M. 140 to 142; sectional bars, M. 165 to 167°50; 
plates, 170 p.t. 

The condition of the Austrian-Hungarian iron market continues 
to be favourable and the demand keeps steadily increasing. The 
steel works and wagon factories are well employed, and orders from 
inland railway companies are also expected ; wheels and axles are 
in brisk demand, and orders have been secured for some months 
ahead. The business in pig iron is extremely firm, with prices 
rising rapidly. Grey iron isin good request, owners getting the 
highest prices. The Belgian iron market is ina very favourable 
condition. Pig iron finds a ready sale, prices being very firm. In 
forge pig the demand for bars has increased, the rolling mills and 
steel works are therefore well employed, and large orders for rail- 
way materials have been booked. 

he French iron market has been slowly but steadily improving 
during the last week, and prices have become firmer. In bars, 
sectional bars, and sheets, as well as in wire nails and drawn wire, 
an increasing demand is perceptible. 

The physiognomy of the Rhenish-Westphalian iron market has 
again been very favourable during the last week. Orders 
come in satisfactorily, and prices are firm and rising. The iron ore 
business continues to flourish, and everything that can be brought 
to band finds ready sale. ere is no change in prices to note 
since last report, roasted steel stone being still noted up to 
M. 13 to 14 p.t. at mines; minettes are noted M. 3.40 p.t. at mines. 
The briskness in the crude iron business continues, and large orders 
have been booked for the next quarter. In spiegeleisen there is 
no change to note ; the demand for inland is a full one, and prices 
have a decidedly rising tendency. The price of M. 66 is noted for 
the 10 to 12 p.c. grade, Forge pig is also in full request, which 
has caused the inferior qualities—No. III.—to be raised M. 1 p.t. 

The activity of the crude iron convention is a very satisfactory 
one, as is shown by the resolution passed at a general meeting of 
extending the convention till the end of the year 1891. 

Luxemburg forge remains unchanged. In bars the business is 
very satisfactory; the rolling mill convention has received large 
orders, which even exceed the quantity to be disposed of, and the 
amount of orders for abroad has also slightly increased. The prices 
for inland are firm, and the owners of the rolling mills seem to think 
a further rise in prices inevitable. The orders now booked will 
occupy about five to six weeks, some of them will even reach into 
the third quarter. The hoop mills are in very active employment ; 
demand and sale remain brisk. The business in girders continues 
to be very lively. The condition of the plate business is very 
satisfactory, ond the present prices may be called remunera- 
tive. In sheets there is no change to note. Wire rods and drawn 
wire show no perceptible improvement; in this branch export 
orders are wanted to revive the inland market. The iron foun- 
dries, machine and wagon factories are all in satisfactory operation. 
Twenty-eight wagons were again given out by the Erfurt Railway 
Administration. 

The following are the present list prices per ton at works :—Good 
merchant bars, M. 130 to 133 ; angle iron, M. 138 to 140; — ¥ 
M. 135 to 140 ; bars, in steel, up to M. 145; boiler plates, M. 180 ; 
tank plates, M. 155 ; Siegen thin sheets, M. 160; plates in steel 
cost about M. 170. Iron wire rods, common quality, M. 114 to 120; 
in steel, M. 110 to 115; drawn wire, in iron or steel, M. 125 to 130; 
rivets, M. 190 to 230 ; steel rails, M. 120 to 125; complete sets of 
wheels and axles, M. 315; axles, M. 225 to 230 ; steel tires,'M. 2:0 
to 235 ; light steel rails, M. 110 to 115, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 19th, 1889. 

NoRTHERN iron makers are paying from three 
to four dollars per ton more than Southern iron 
makers; and although Southern furnaces are 
from five to one thousand miles removed from 
competitive markets, they have advan’ which, 
in connection with lower freight, enable them to 
keep a good many Northern furnaces idle. Of 
the 607 furnaces in the country, 324 are in blast, 
and some twenty to thirty furnaces projected. 
Nearly all will be built in the Southern States, 
where coal and iron stand in very close proximity. 
The disadvantages of Northern furnaces are that 
coke or soft has to be hauled from 100 to 300 
miles, and lake ore has to be hauled from 300 to 
600 miles, and is subjected to transportation from 
water to rail. In the South the coal and ore are 
in the immediate neighbourhood, and transporta- 
tion is therefore reduced to a mini Not- 
withstanding the dulness in the iron trade, the 
productive aguly of the furnaces has been 
increased—and within five or six weeks—nearly 
10,000 tons per week, and with this production 
there is no apparent accumulation, but a steady 
distribution of stocks, which keeps prices about as 
firm as usual for standard and special brands. 

The steel rail situation is very disappointing. 
A great deal of railroad building is projected, 
perhaps as much as at any time for five or ten 
years past, but the orders for these new roads do 
not come in except in an irregular way. ‘Two or 
three managers made inquiries last week for rails, 
calling for some 30,000 to 35,000 tons, and the 
best quotation given was 27 dols. Some two 
thousand miles of road will be laid in the State of 
Pennsylvania between now and next summer. 
About 2500 miles of road are projected in New 
York State. In the New England States very 
little railroad building will be done. Good crops 
in South-Western States will stimulate railroad 
building in Arkansas, Mexico, Colorado, and 
Texas itself. Mining properties are being de- 
veloped there at a rate which justifies the antici- 
pations of the most glowing earnings. Excellent 
dividends are being paid by old companies, and 
the ‘‘finds” by new companies are stimulating 
investors, particularly in Montana and Idaho, 
The old plan of roasting and amalgamating silver 
is being superseded by vanning, which produces 
rich concentrates. Surface gold mining is in- 
creasing in Georgi 

The iron trade is likely to continue sluggish for 
some time tocome, Nothing but a spirit of rail- 
road building on a scale of 1000 miles per month 
will help the trade out of the rut into which it 
has fallen, At Pittsburgh the iron market has 
been unnsually dull. Nails are 1 dol. by car load. 
The merchant steel trade is active. Steel blooms, 
27°50 dols.; steel rails, 28 dols.; forge iron, 
14°50 dols. All consumers of ores are making 
season contracts, and the business amounts to 
about 100,000 tons per day. 

The copper market has d from a condition 
of excitement to dulness. Consumers are paying 
ldc., but are buying only in a small way, antici- 
pating a furtherdecline. Quite a spirited feeling 
is reported in the Exchange of late. The tin- 
plate market is dull. All buyers are purchasing 
small lots. Receipts at this port last week were 
387 boxes; since January, 683,328 boxes, against 
454,127 boxes last year. The receipts of pig iron 
since January, 8406 tons, against 16,221 tons last 
year; barb iron, 2026, against 1882; steel and 
iron rods, 18,206 tons, against 20,270; steel 
blooms, billets, and slabs, 10,977 tons, against 
1471 tons last year. Receipts of tin-plate at 
Philadelphia since last year, 829. Iron ore is 
arriving freely from Cuba, ‘Tin-plate receipts at 
Baltimore since January Ist a 193,336 tons ; 
iron ore, 431,699 tons; pig iron, tons; spiegel- 
eisen, 3810 tons. Manufacturers and dealers are 
endeavouring to keep within reach of consump- 
tive capacity, and are unwilling to accumulate 
stocks excepting under customers’ order, 











NEW COMPANIES. 
‘ = following companies have just been regis- 
ered :— 


Patentees Company, Limited. 

This company was registered on the 18th ult., 
with a capital of £25,000, in £1 shares, to con- 
struct public works and conveniences of all kinds, 
including railways, tramways, wharves, embank- 
ments, sewage, drainage, sanitary, water, gas, 
electric light, telegraphic, telephonic, hydraulic, 
&c. The subscribers are :— , 
J. Renwick, 58, Olinden-road, Stamford Hill, 

ES sh Ae Jag 56. 08. On. 00. <<. 80 9% 
M. Sheerboon, 169, Grove-road, Bow, clerk... .. 
E. Lawrence Manning, The Park, Nottingham, 

| SO 
W. H. Booth, C.E., Castlemere, Rochdale .. .. 
= —— 85, Queen’s-road, Finsbury Park, 

cler! ok. Sh 20) Se be Oe) be te, we 
A. = Haxell, Bromley-road, Beckenham, secre- 
F. W. Hartley, 1, King’s Bench-walk, law student 1 

The number of directors is not to be less than 
two, nor more than seven; qualification, 250 
shares; the subscribers are to appoint the first. 


The company in general meeting will determine 
remuneration. 





te 





Smoke Abatement Corporation, Limited. 

‘This company was registered on the 18th ult., 
with a capital of £50,000, in £1 shares, to acquire 
the patented invention of Wm. Gunn—No. 9551, 
dated 11th August, 1885—for a new and improved 
compound for the prevention of smoke in furnaces 
and other fireplaces. The purchase consideration 
is £40,000 in fully-paid shares. The subscribers 
are :— 


: Shares. 
E T. Callis, 70, Cloudesley-road, N., clerk .. .. 

C. W. Jones, 124, Cassland-road, E., accountant. . 
D, Hawes, 95, Mansfield-road, N.W., clerk... 
K. H. Tucker, 1, St. Stephen’s-road, Bayswater, 


er] We COR oe a eee ae 
ey 51, Bennerley-road, Wandsworth, 8.W., 
W. G. Blakemore, 10, Rona-road, Gospel’ Oaic, 

chartereé accountant .. .. .. .. .. « 
W. W. King, 9, Limes-terrace, Stratford, clerk .. 


tt 


Robert Steel and Iron Company, Limited. 


This company was registered on the 17th ult., 
with a capital of £300,000, divided into 15,000 
A shares of £10 each, and 1500 shares of £100 
each, to carry into effect an agreement, dated 
April 15th, made between Gustave Robert, of the 
first part, H. J. Kennard, of the second, and 
G. E, Collette, of the third, for the acquisition of 
certain patents and inventions for the conversion 
of crude or pig iron into malleable iron or steel, 
subject to certain licenses agreed to be granted. 
The subscribers are :— 

£100 shares. 


G. E. Collette, 47, St. Charles-square, solicitor .. 
J. Strachan, 26, St. John’s- Holloway, clerk 
C. H. Pearson, Gothic Cott, t, agent for 
LSP ee ee ee eee 
8. M. Clark, 47, Union-grove, Clapham, secretary 
COR COMPABY .. ce ce ce ce ce ce oe 
E. a Harman, 153, Ferndale-road, Clapham, 
cler 21 gg GOR RO ee 
J. P. Lemaire, Cameron-road, Croydon, ac- 

GCOUMERMS 00 op _co ce 06 00 co co cs 
E. A. Jerningham, Netherton, Crookham-road, 

Stukeley-hill, clerk .. .. 1. «+ ss oe o 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, twenty 
shares—other than A shares. The first directors 
are to be appointed by the subscribers. 


—_ = ee 


Imperial Patent Ball Bearing Castor Company, 
Limited. 


This company was registered on the 18th ult., 
with a capital of £35,000, in £1 shares, to manu- 
facture and trade in ball bearing or other castors, 
furniture, &c., and for such purposes to acquire 
inventions, patent rights, trade marks and designs 
of Richard Hambly Hughes, Robert James Walker, 
and William Bland. e subscribers are :— 


8 
J. B. Holland, 2, Thorngate-road, St. Peter's 





SO as) aw cd 00 26 68 _0&. 00 1 
C. H. Simmonds, 36, Gilpin-grove, Upper Edmon- 
Fae eer ee a a 1 
R. A. Panchaud, 5, Gurney-villas, Forest-gate, 
wer toa Pp a Ea ae 1 
A. H. Bradley, 27, ‘Throgmorton-street, pub- . 
G. Mason, 27, Throgmorton-street, clerk .. .. 1 
G. E. Bentley, 18, Spencer-road, Herne-bill, 
GUE 2c co cc co ce om ot ca. 00 se 1 
T. V. Richardson, 75, St. James-road, Brixton, 
clerk .. .. 1 


The number of directors is not to be less than 
three, nor more than six; the subscribers are to 
appoint the first. The company in general meet- 
ing will determine remuneration. Qualification, 
£100 in shares or stock. The purchase is subject 
to an unregistered agreement of the 15th ult. 





Automatic Scent Fountain Company, Limited. 


This company was ent on the 26th ult., 
with a capital of £20,000, in £1 shares, to manu- 
facture automatic and other apparatus for sup- 
lying scent. An agreement of the 18th ult. 
tween Percival Everett, of the first part, Mary 
Ann Bush and others, of the second part, W. E. 
Bush and others, of the third part, and A. J. 
Manshall, of the fourth part, provides for the 
purchase of certain patents for £12,000 in fully- 
paid shares, The subscribers are :— 
Shares. 
Percival Everett, 47, Cannon-street, engineer .. 1 
*A. Hendriks, Worthing, Sussex .. .. .. .. 
yb a Artillery lane, E.C., manufacturing 
chem: Se: a ee! ee ee” ae ee 
*R. A. Bush, Artillery-lane, E.C., manufacturing 
Ch: 08 ne vet) 6 a6 an o8. om swe 
J. M. Bush, Artillery-lane, E.C., manufacturing 
RS nk 6k he bE ak ke dee 3 tn Oe 
M. R. Webb, J.P., Barbican-chambers, E.C. 
W. F. Webb, Barbican-chambers, E.C. .. .. 
The number of directors is not to be less than 
two, nor more than five; the first are the sub- 
scribers denoted by an asterisk. The company 
in general meeting will determine remuneration, 


1 
1 
1 
1 





Chiapas Mining Company, Limited. 

This company was ogee on the 26th ult., 
with a capital of £252,500, divided into 250,000 
ordinary shares and 2500 founders’ shares of £1 
each, to purchase from Messrs. Maldonado and 
Sons, of the city of San Juan, Bantista, in the 
State of Tobasco, Mexico, their interests in the 
Chiapas Mines, in the State of Chiapas, Mexico. 
The purchase consideration for thirty-hundredths 
of the said mines is £60,000 cash, with the option 
of purchasing a further thirty-hundredths for 
60, ordinary and 600 founders’ shares, fully 
paid up. The subscribers are :— 


Shares. 
C. G. Hale, 26, Austin Friars, stockbroker .. .. 1000 
F. C. D. Haggard, 26, Austin Friars, stockbroker 1000 
Frederick Romer, 23, Avenue-road, Regent’s Park 400 
A. C. Boyd, Dukinfield, barrister .. .. .. .. 1000 
. H. Vigne, 7, Tokenhouse-yard .. .. .. .. 1000 
— 10, Draper's-gardens, stock and share 
7 6h. @e 66 “a ak, os. 26° Sh 66 af 
T. Goldney, Stock Exchange, share dealer .. .. 1000 
The number of directors is not to be less than 
two, nor more than five, three of whom are to be 
elected by the subscribers and two by Maldonado 
and Sons, any shareholder who has paid up his 
calls being eligible. The company in general 
meeting will determine remuneration. 


Harlech Gold and Silver Mining Syndicate, 
Limi 
This syndicate was registered on the 26th ult., 
with a capital of £15,000, in £1 shares, to acquire 
and work certain mineral Bg os wr situate at 
Llandecwyn, Merioneth. e subscribers are :— 
Shares. 
H. Hogarth, C.E., 28, Martin’s-lane, Cannon-stree' 
G. Lawson, Stevenage, Herts, accountant .. .. 
G. Rudall, 49, Finsbury-pavement, financial — 
L. Trew, 11, West-square, Southwark, accountant 
J. , 5, Guildhall-chambers, clerk. . oe 
J. A. Oliver, 10, King’s-cross, clerk.. .. .. .. 
M. Sternberg, 60, Moorgate-street, financial agent 
Registered without special articles, 


~~ 
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SoutH KENSINGTON MusEUM.—Easter week free. 
Visitors during the week ending April 27, 1889 :— 
On Monday Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m.: Museum, 18,809; mercantile 
marine, Indian section, and other collections, 
14,149. On Wednesday, Thursday, and Friday, 
from 10 am. to 6 p.m: useum, 5621; 
mercantile marine, Indian section, and other 
collections, 7370. Total, 45,849. Average of 
corresponding week in former years, 51,000. 
Total from the opening of the Museum, 





Registered without special articles, 


27,344,494, 


THE PATENT JOURNAL. 
Condensed from the ae oy the Commissioners of 


Application for Letters Patent. 

*," When patents have been “‘ communicated” the 
name and address of the communicating party are 

printed in italics. 


6665. Suspenpine, &c., Trousers, T. 8. Hardeman, 

Manchester. 

6666. Boots and Garters, F. W. Unterilp, London. 

6667. Measunrine Faucets, G. B. Webb, London. 

6668. Manuracture of ARTIFICIAL CryouiTe, M. Neto, 

London, 

6669, — Cases for Hor Cuimates, L. J. Smith, 
mndon. 


6670. Bicycies, A. E. Barker, London. 
6671. Reoisterina Tiiis, J. N. Maskelyne, London. 
6672, Dravcut Hooks, G. A. Shaw and C. Hammond, 


mdon. 
5738. Optrarninc Motive Power by Weicut LEVERAGE, 
E. J. Jones, London. 

6674. ConTinvous Formation of Ammonia, W. R. 
Hodgkinson, London. 

6675. EUECTRICALLY-pRIVEN Fans, H. G. Watel, 
London. 

6676. BILLiaRD TaBLezs, F. R. Wright, London, 

6677. - —agemaeed Wixpow Sas Howpers, G. Ingram, 

mdon. 

6678. AvuTomaTic DeLivery of Carps, H. Hutchins 
and T. F. Brice, London. 

6679. Busu, L. W. Thomas, London. 

6680. Piston-rop Siipes for Steam Enoings, E. P. de 
Soveral, London. 

6681. ADJUSTING VELOcIPEDE Sapp.es, H. Kraft and 
W. Hamel, London. 

6682. Motor Encrves, W. D. and 8S. Priestman, 
London. 

6683. TreaTinG Bituminous and other SuBsTancegs, 
H, Aitken, London. 

6684. Biast Furnaces, H. Aitken, London. 

6685. Steepine Bertas, &c., J. Goodwin, London. 

6686. PnHorocrapHic Cameras, T. R. Dallmeyer and 
F. Beauchamp, London. 

6687. Pive for Drain and other Pires, R. H. Kenny, 
London. 

6688. Sockets for Hotprxc Batis, W. R. Comings, 
London. 

6689. Cases for CLinicaL THERMOMETERS, 8. G. Denton, 
London. 

6690. Governors for Encines, R. Wigram, R. H. Shaw, 
and W. G. Buck, London. 

6691. Manuracrure of Giove Fasric, J. Upsdale, 
London. 

6692. Encrnes Workep by Sream, M. P. W. Boulton, 
London. 

6693. Pire Fiances, &c., E. Edwards.—(R. Weyher, 
Thuringia.) 

20th April, 1889. 

6694. Surrace ConpensER, A. G. Brookes.—(G. A. 
Greeven, Germany.) 

6695. Sappes, J. Carter, Glasgow. 

6696. Apparatus for TeacHinc AriTHMETiIC, J. F. 
Holmes, London. 

6697. Water Wueets, W. E. Gedge.—{4. P. Brayton, 
jun., United States.) 

6698. Cootinc Aig, J. B. and F. C, Howorth, Man- 
chester. 

6699. Cootinc Arr, J. B. and F. C. Howorth, Man- 
chester. 

6700. Gas Fires, T. Fletcher and A. Clare, Man- 
chester. 

6701. Taavettinc Fiat Carpine Enornes, F. Wilkin- 
son, Manchester. 

6702. Horse, &c,, Drinkina Troucus, D. Richmond, 


Glasgow. 
6703. Tanninc, A. F, 8S. Grant and W. Francis, 
London. 
6704. Tip for BrtL1arp Cues, B. Gamble, Enniskillen. 
6705. Dryinc Brewers’ Grains, &., E. Keighley, 
Scarborough. 
6706, Rome Looms, G. Milligan and G. H. Briggs, 
alifax. 


6707. APPLIANCEs for Savina Lire at Sea, A. Woods, 
Liverpool. 

6708. ALuMinium, G. A. Jarvis and W. P. Thompson, 
Liverpool. 

6709. MecuanicaL Conpuctor for Musicians, W. 
Brown, Liverpool. 

6710. Makino Caustic Sopa, W. P. Thompson.—(J. A. 
Bradburn, United States.) 

6711. Apparatus for CoLLecTING Money, W. E. Teale, 
Manchester. 

6712. Gas Va.ve, F. 8. Lees, Manchester. 

6713. Exvectric Lamp Firrines, W. H. Sturge, Bir- 


mi > 
6714, VEHICLES, B. W. Ashwell, Manchester. 
6715. Drop Box Morton for Looms, W. H. Hacking, 
anchester. 
716. Saips’ Power Sreerine Gear, J. H. Amour, 
Glasgow. 
717. TRANSMITTING WovVEN Pisce Goons, R. Moulding, 
Manchester. 
6718. CaLENDERING Apparatus, T. and J. H. Pickles, 
Manchester. 
6719. Separators for Steam Boers, J. 8. and 8. H, 
tubbs, Manchester. 
6720. TRAVELLING Banps, J. Moseley and B. Blund- 
stone, Manchester. 
6721, Sterve Links, W. E. Patterson, Birmingham. 
6722. Corp, 8. Calvert, Keighley. 
6723. Dampinc Yarns, W. Hurst, Manchester. 
6724. Cycies, F, Fontaine, ptre, Glasgow. 
6725. ReGisTERING, &c., PuBLic Recorps, T. A. Dillon, 


mdon. 
6726. DistrLLaTion of Suave, &c., N. M. Henderson, 


ow. 

an. Laamien Apparatus for Macuinery, W. 
Cunningham, Glasgow. 

6728. DistripuTion of Evecrricat Eneroy, G. Kapp, 
Manchester. 

6729. APPENDAGES for KitcHEN RancEs, W. Crumble- 
hulme, London. 

6730. Fsepinc Parer to Prinmine Macuinery, J. J. 
Allen, London. 

6731. PLactne Foo Sienats on Raitways, R. Bateman, 
Birmingham 


gham., 
6732. BicycLes, Tricycues, Sareties, &c., A. Whiteley, 


ndon. 

733. Loapinc and Ssippinc Muinerats, C. R. Soar, 
Sheffield. 

6734. Propucine CoLour Print1nG Piatess, M. Wirths, 
London. 

6735. CLoa Irons, T. C. and A. D. Trengrove, London. 

6736. Mou.pine Fuet Buocks, T. and G. Dupuy, 


ndon, 
6787. Lamps for Rattway Carriages, H. M. H. Dela- 
marre, London. 
788. Gas or Vapour Burners, R, Wallwork and A. C. 
Wells, Manchester. 
6739. PLuas for Topacco Pirgs, T. Collier, London. 
6740. Nippie for the Breast, J. A. Sutchffe, Halifax. 
6741. Removine Eartu, G. Eddy, Kennford. 
6742, CoMPRESSED AIR Locomotion, R, Bird, Hereford- 


shire. 
6743. Foo and other Sienats, D. Nicoll, London. 
6744. PREVENTING CRACKING of the Woop Fisre on 
the Face of Cricket Bats, G. Nash and J. Holding, 
London. 
6745. Execrrotysis of Supstances in a Strate of 
Fusion, M. Killiani, London. 
6746. Rotary Enornes and Pumps, C. T. Colebrook 
and J. Gamgee, London. 
6747. Burninc Gas Tar in Fornaces, W. Bliss, E. 
radbury, and A. H. Gibson, Birmingham. 
6748. Rotary Enoines, F. Cordenons, London. 
“— . eee C. A. Hoffman and R. D. Cleveland, 
ondon, 





6750. Giass-Line Firtines, D. Rylands, J. Crowder 

R. Morant, Barnsley. 

6751, Wire Rope Grip, J. Williams, Walsall. 

6752. Inon Steerers for Raitways, J. Woodward 
Du 


blin. 
6753. Expansion Joint, A. D. Mackenzie and G. G 


concur, Ww. 
6754. Matcu Boxes, J. Brown, Glasgow. 
6755. Motive-power Enoines, &c., E. Gossman 
Renfrewshire. 
6756. COLLAPSABLE Parcet-post Box, W. Molle, 
Edinburgh. 
6757. Groves, B. Uhle and A. von Wagner, London. 
6758. Fare Reoisters for Cass, &., J. Bellussich, 
London. 
6759. Rottep Meta Articies, H. H. Lake.—-(G. F. 
Simonds, United States.) 
6760. Fine Grates and Stoves, J. W. Sizer, London. 
6761. Oxstainina Pure Inpicotiy from Inxpico, M. 


6 don. 
6762. PaPEr Bossins, F, J. Brougham.~ (Messrs. Aat 
Brothers, Germany.) 


28rd April, 1889. 


6763. Heatinc Rivets, W. Oxley and J. Gemmell, 

Newcastle-on-Tyne. 

6764. Huss of Wuere.s for Venicies, J. W. Sampson, 

Southampton. 

6765. Twistine and Reevinc Yarns, &c., T. Hale, 
Halifa 


x. 
ie T, ANGLE, and Musicat-starr Rue, RB. Cross, 
we. 
6767. Dentist’s Castinc Apparatus, W. B. Pearsall. 
Du 


6768. PLaninc and Frutinc Metat Rowers, A. 8. 
Chew, Gloucester. 

6769. Presses for Lawn Tennis Rackets, W. Sykes, 
Horbury, near Wakefield. 

6770. Metatuic Hampers, H. Finch and J. Mackenzie, 
le, near Stockport. 

6771. ActTinometeRS for PHotocrarus, P. Swanson, 


Glasgow. 
6772. a gees Tospacco Paper, T. Hambly, 
ito! 


6773. TRIPLE Expansion Gear, J. Cochrane and W. 
Cameron, Barhead-by-Glasgow. 
6774. Automatic Luspricators, 8. Green, Wolver- 


hampton. 
6775. Loy for EpucatTionaL Purposes, F, T. Mott, 
Leicester. 
ga “i Oi Carson Lamps, J. Worthington, 


6777. ManuractuRine CoLovuRine Matters, J. E. Bed- 
8. 


‘ord, \. 

6778. Propuction of CoLourninc Matrers, J. E. Bed- 
ford, Leeds. 

6779. Weavers’ Suutttes and Toncvgs, E. Haworth, 

elson. 

6780. Envetores for Apvertisinc, J. C. C. Read, 
Mansfield. 

€781. Gravity Boer Freep, M. Blumrich, United 


States. 

6782. Construction of Pumps, M. Blumrich, United 

tes. 

6783. Morors and Vapour Enoines, M. Blumrich, 
United States. 

6784. Construction of VENETIAN Biinps, W. M. 
Simons, Nottingham. 

6785. SeLr-actinc TaBLe Fountains, W. Gillett, 
Slough. 

6:86. Pencits, J. Worthington, 8. Titmas, and 8. M. 
Barnes, 

6787. — Burner, H. Schreiner and G. W. Wright, 

mdon. 

6788. TRIPLE Expansion Enoines, E. Wigzell and J. 
Pollit, London. 

6789. Decoratinec Grass for Op1icaL Purposes, P. 
Ward, London. 

6790. ScREw-cuTtinc Macuines, T. B. Smith, Bir- 
mingham. 

6791. PREPARATION of THIOPHTALEINES, P. Monnet, 


naon,. 
6792. Five Tuses for Stream Borvers, R. H. Radford, 
Sheffield. 
6793. Dryinc Woop, Société Simonis et Chapuis, 
London. 
6794, ame Governor, W. H. and J. D. Gray, 
mdon. 
6795. Tuses for Prosectine Liquips, M. A. F. 
Mennons, sen., London. 
6796. OiL Lamp for Heatrne and Lioutine, A. F. 
Howes, Great Barr. ° 
6797. Knives, A. J. Boult.—(Z£. Saltzhorn and L. 
Nicolai, Germany.) 
6798. SHutttes for Weavinc, &c., J. Mortimer, 
London. 
6799. Time Reoisterinc Macuines, E. Herring, 


mdon. 
6800. Desions in Reuier, E. G. Ruter, Stoke-upon- 
Trent. 


6801. Syrivczs, H. Haussman, 8. B. Dunn, and J.C . 
McComb, London. 

6802. Compensators, A. E. Mitchell and W. N. Stevens, 
London. 

6803. | apes and Reetinc Rorses, M. H. Day, 

mdon. 

6804. TELEPHONE TRaNsmiTTERS, W. R. Lake.—(J 
Straton, Canada. 

6805. Hoops for Burners, L. Paget and C. J. Kintner, 
London. 

6806. Toys, L. Braquier, London. 

6807. Hanpcurrs, M. 8. Thomas, London. 

6808. Drivinc Gear for VEeLociPepgs, F. C. Winby, 
London. 

6809. Batance WHEEL Escapements, 8. Riefler 
London. 

6810. Po.isuine, &c., LeaTuer, E. Frid and H. Jones, 


mdon. 
6811. Grips for CaBLe Traction, T. W. Lemicux, 


on. 

6812. Winpinc Gear of Horstinc Macaryes, T. W. 
Lemieux, London. 

6813. Drivinc Betts, A. M. Clark.—(W. C. Edge, 
United States.) 

6814, ee the Paces of Lepcers, T. B. Jones. 

mdon. 

6815. Waite Leap, R. W. E. Maclvor, F. A. Darling- 
ton, G. Paul, and J. Allan, London. 

6816. InnaALers, J. R. Philpots, London. 

6817. RartroaD Tugs, 8. Pitt.—(4. J. Hartford and £. 
N. Dickerson, United States.) 

6818. ADJsusTABLE Excentrics, G. H. T. Beamish 
London. 

6819. CLosrsc Oririces in Drain Pirgs, J. A 
Jacquemin and E. Segrestan, London. 

6820. Heatine, &c , WarTer of Borters, M. Hutchin- 


son, OW. 

6821. Mart Recepracues, G. B. McAllister, London. 

6822. Mera.uic Roorine, 8. C. Frederick, London. 

6823. CaTAMENIAL Sacks, E. A. Wiley, London. 

6824. Movutpina ConFEcTIONERY, &c., J. C. Ruby, 
London. 

6825. Composition for Mepa.uions, &c., C. F. Broad- 

mt, London. 

6826. SHoweR and other Barus, C. F. L. Dittmann, 

London. 
24th April, 1889. 

=. Treatino, &c., Fipres, &c., H. Ledger, Stafford- 
shire. 

6828. Steam Borters, C. F. Dixon and W. N. Dack, 
Manchester. 

6829. Hotpinc Fo_pep Sxeets of Music, J. G. Cox, 
London. 

6880. SIGNALLING on Raitways, W. E. Hickling, 
Leicester. 

6831. Encixgs Workep by Minerat Os, J. H. 
Knight, Farnham. 

6832. PERPENDICULAR ReEvoLvinG Swinos, R. Hamp- 
son, London. 

6833. ae Water-cas, B, H. Thwaite, Liver- 


pool. 
6834. PicrurE Frame SosPenpers, G. Rhodes, Wolver- 





hampton. 
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6835. Carpine Encinss, H. Isitt, Manchester. 
6836. Woop Woot, 8. Cooper and T. Cooper, jun., 
on ae 
- Fixinc on the Rixe of Horse or Mute CoLiars, 
A ms, Pontypridd. 
6838. Stoves, C. A. Jones, Gloucester. 
6839. Vacuum Boxes for PAPER- “MAKING MacHINgEs, J. 
_and R. Wood, G Ww. 
Creansinc of Waste Fiurp from CoaL-wAsHING 
MACHINE, J. P. Cornett, Newcastle-on-Tyne. 
6841. Crampets to Prevent Suippixe on Ice, W. 
Allison and A. and J. Gemmell, Newcastle-on-Tyne. 
6842. IncuBator, C. Maltby-Newton, Croydon. 
6843. Borters, R. Amstrong, Ne rt. 
6844. LowERING Curr, J. Heaton, St. Helens. 
6845. Heatinc with Gas, R. B. Main and H. Darwin, 
Glasgow. 
6846. Mint Stone Dress, J. McCarthy, Cork. 
6847. panenape ELECTRIC Currents, G. E. Dorman, 
01 
6848. ag 7 Com ANISED SHeets of Meta, H. W. 
Boultbee, Li 
6849. tng 3. C. R. Okes.—(F. M. Roots, United 
States.) 
6850. Rerriczratinc Gazoceness, 8. Price and C. A. 
Soderberg, London. 
6851. Weep Brooms, T. W. Trudgill, London. 
6852. SunsHapes for Wixpows, F. and G. Rushworth, 
Lendon. 
6853 PROTECTING Pens from Corrosion, J. J. Ridge, 
Enfield. 
6854 ee Fue. to Furnaces, H. W. Leonard, 
mdon. 
6855. Srorrerrnc Borries, Jars, &c., A. Barker, 
London. 
6856. Microrpnonss, A. J. Boult.—(E. Heydler, 
many.) 
6857. Shower Barus, D. Grove, Liverpoo 
6858. Games of SxiLL, W. P. nee L. F. 
Steinbach, Germany.) 
6859. SHapes, Z. Simpson, London. 
6860. Hixcgs with Stays for LEpcE Doors, J. Tall, 
London. 
6861. ExpEetiine Liquip from Pxiastic Susstances, J. 
Price, London. 
6862. CARD and Writixc Tas.e, H. and E. J. Emanuel, 
London. 
6863. Lavatory Basty, R. C. 8 , London. 
6864. ArreR-FLUsE for Lavatory Basrys, R. C, Sharp, 
London. 
6865. Seconpary Barreriss, G. E. Heyl, London. 
6866. Suspenpinc Trousers Borrom Uppsermost, R. 
Killick, Manchester. 
6867. “ HotpErs” for Lamps, C. Richardson and G. 
Hill, Manchester. 
6868. Looms for Weavinc Pitz Fasrics, G. W. Gros- 
venor, London. 
6869. Covers of Exvecrric Swircuss, &c., J. 8. Lewis, 
London. 
6870. Nosesac, E. C. Gardiner, London. 
6871. Case or CesT for SILVER Puiate, J. A. Serpin, 
London. 
6872. Rupper Batts, K. Miinzinger, London. 
6873. Dryinc Fruit and the like, G. and F. Frick, 


Ger- 


mdon. 
6874. Mosaics for Fioors, J. N. Tata and J. Lyon, 
mdon. 
6875. Sprisc Hammer for Evectric Bexts, J. C. Wil- 
maon. 
6876. Dyzmnc Woot on Bossrxs, &c., V. D'Aoust, 
London. 
6877. Exrractinc Om from Sereps, &c., L. Gismondi, 
London. 
6878. Brakes, &c., J. Y. Johnson.—{J. A. Creuze de 
Latouche, France.) 
6879. Game of SxrL1, J. M. Case, London. 
6880. Typz-wrirers, G A. Wilkins, London. 
6881. Rees, &., F. J. Jones, Staffordshire. 
6882. Separatine Go_p from Antimony, F. Knowles. 
—(T. C. Sanderson, Portugal.) 


25th April, 1889. 


6883. ALTERNATE CuRRENT Dynamos, L. B. Atkinson, 
London. 

6884. Oxsrarmsinc Mortive-Ppower from CuRRENTS of 
Execrricity, L. B. Atkinson, London. 

6885. Apparatus for use with VaRIaBLE CURRENTS, 
L. B. Atkinson, London. 

6886. Revo_vinc PHotocrapuic Cameras, C. P. Stirn, 
London. 

6887. Venetian Buiinps, J. Spencer and R. L. Holt, 
Manchester. 

6888. Lire-savina Bets, 8. J. Coole, London. 

6889. Bicycies, R. L. Holt, Manchester. 

6890. Dressinc Yarn for Weavixc, R. Hardman, 
Manchester 

6891. Jomrrs of the Hottow Mera.uic Parts of VELo- 
cIpeDEes. J. T. James, Birmingham. 

6892. Renovatinc Cuiors, C. J. Bullock, Manchester. 

6893. Spoon Forxs, J. Todd, Manchester. 

6894. MecnanicaL Bastrne, M. Petrie, Liverpool. 

6895. Purrine Seats in Cuarrs, &c., 8. B. Taylor and 
J. Howard, Manchester. 

6896. STEAMING Cass, J. Gillies, Glasgow. 

6897. Burrerinc Raitway VEHICLES, E. C. Ibbotson, 
Sheffield. 

6898. Dravocut, é&c., Exciuper for Doors, W. H. Bar- 
well, Radcliffe-on- “Trent. 

6899. Frrrixes for ROLLER Buinps, A. and W. Hill, 
Bristol. 

6900. Supmarine Vesser, F. W. Pool, Minnesota, 
United States. 

6901. CLosinG by Sprinc of Boots, &c., J. Macgown, 
Millport. 

6902. 
Longpo' 

6903. Seurrte Carriers, S. Loewe and J. Fox, 
London. 

6904. EyveLets in Currs, W. H. Holland and E. Ligh- 
towler, Southport. 

6905. Drivinc the Fricrion Motion in Sizinc Ma- 
curnes, P. Brimelow, Halifax. 

6906. BRACKETS for CURTAIN Rops, A. Wiglesworth, 
a 

Furnace Bars for HEATING Water, W. Redman, 

“ae 

6908. Maxine Fisuine, &c., Boots, W. Currie, jun., 
Manchester. 

6909. Fixinc Locks to Boxes, A. Watson, London. 

6910. VeLocirepEs, B. Naumann, London. 

6911. Sewine Macuryes, B. Naumann, London. 

a — ELLING Caps, R. Campbell and J. Jackson, 

mn 
6913. pane of Openrno Letrers, A. Fane, Devon- 


po 
ATTACHING Hinces to Teapot Lips, H. J. Wood, 
rt. 


Port. 

6914. Lamps for Sup Siewaiine, &c., E. Martin, 
London. 

6915. Metat Roormne, G. Ewart, F. J. D. Hiilling- 
horst, and R. Haywood, London. 

6916. DRILLING Macaixg, W. Dyer, Birmingham. 

6917. RexpeRinc Petroteum Less Exprosive, J. N. 
Flesch, London. 

6918. MANUFACTURE of “GERMAN Yeast,” C. R. Bonne, 
London. 

6919. Tunninc Over Leaves of Booxs, C. Menchen, 
London. 

6920. IncrEasInG Licut Errecr of Gas, C. Kreissig 
and O. Seim, London. 

6921. Securinc Metat Roors, G. Ewart, F. J. D. 
Hiillinghorst, and R. Haywood, London. 

6922. Cooxine Urensits, C. E. Challis, London. 

6923. Apparatus for SIGNALLING, J. F. Wiles, London. 

6924. PeramBucators, C. Lee and E. E. Sleath, 
Leamington Spa. 

6925. ConTroLtine Fiow of Mo.ren Sree, A. H. 
Holdich, London. 

6926. SreaDyixe VEssELs, G. F. Fitzgerald and T. H. 
Poole, London. 

6927. Boots and Srogs, A. Hawley, London. 

6928. Maxinc Cream CONFECTIONERY, R. 8. Murray, 

on 

6929. PosTaL Sup Case for Boxes, J. A. Hovell, 

London. 





6930. —> Dowet or Tenon for Door Frames, A. 


6931. PORTABLE and other Horse Rakes, J. Huxtable, 
London. 

6932. Inpuction of Fiurps, A. Morton and W. R. M. 
Thomson, London. 

6933. Lacinc Boots, Sxors, &c., H. Moore and W. B. 
Perkins, W: ugh. 

6934. Steam Borers, Jf L. and H. 8. White, London. 

a Fotpinc Lantern for ILLUMINATIONS, a. 


, London. 
cons, DecorticaTine and CLEANING Graly, C. Frauzel, 
London. 


6937. ARTIFICIAL FugL, C. J. Lungley, London. 
= TRAVELLING Piatrorms, J. C. Fellner and C. 
ler, London, 
oso. — Macurnes, L. Gunn and E. Rice, 
mdon. 
6940. ae Guarp for Looms, E. Edwards.—(J/. 
9, Germany.) 


6941. "Suapone with MovaBLe Srrarvers, A. J. and 
C. B. Peacock, London. 

6942. SroracE hhassnemes, J. Zacharies and F. Marx, 
London. 

6943. Maxine and Packing Desiccatep Soup, F. J. 
Chevet, London. 

6944. Means for VENTILATING GREENHOUSES, E. New- 
ton, London. 

6945. PorTaBLe TaBie, W. O. Lennox, London. 

6946. CLEANING LITHOGRAPHIC Sronegs, G. 8. and G. M. 
Willis, London. 

SritcHine and Traarnxc Macurxe, W. Campion, 
“Lond: on. 

6948. PapLocks, H. W. Chubb, London. 

6949. Fiusuinc Water-ciosets, &c., J. Middlehurst, 
London. 

6950. Hext-parinc Macuinss, F. Cutlan, London. 

6951. , eee for Maxine Lozencss, J. Hurry, 

mdon. 


26th April, 1889. 
6952. - tama Fives of Steam Borters, G. 8. Jones, 
nao! 


6953. VENTILATING and CuImNEy Cow s, J. 8. Martin- 
dale, Birkenhead. 
6954. ReocisTeRinc ELectric CurRENts, G. E. Dorman, 


Stafford. 
6955. Pumps for Propucinc Vacuums, G. E. Dorman, 
Stafford. 


6956. Bectinc for Lapres’ Dresses, A. A. Ashmall- 
Salt, Stockport. 
6957. Bewpinc CHANNEL and ANGLE Iron, T. Thorb- 


, Kilmarnoc 
= Mera Eye for Wearinc AppaREL, R. R. Beard 
d A ker, Birmingham. 

6959. Rexperine Riorp the Leas of CawERA STANDs, 
C. Shaw, Birmingham. 

6960. SusPENDED Tea and Corree Pot, W. Calvert, 
Nottingham. 

6961]. Apremmn InvaLin’s Coucn, A. Malone and J. 
Eccles, Dublin. 

6962. Fans for BLrowine the Face, G. E. Dorman, 
Stafford. 

6963. Securine Giass SHeets in Roors, A. Drummond, 


_ 
6964. Wuxpow Fastener, R. Watson, Newcastle-on- 


phe. 

6965. Lusricatine, J. Liddle.—({H#. O'Connell and S. A. 
Cahill, United States. 

6966. Fastener for 
Wilton, Birmingham. 

6967. Racine Sam, Hank, J. W. Blake and Son, 
Gosport. 

6968. TreatTinc Brack Asx, J. and J. Hargreaves and 
T. Robinson, Live: 1. 

6969. Rotary Compinc Macurvegs, B. Berry and D. B. 
Brigs, Bradford. 

6970. WATER-CIRCULATING Apparatus, R. Armstrong, 
Newport, Mon. 

6971. denasen Pipss, E. Griffith, Wrexham. 

6972. Hxpravutic Rivetrinc Macuines, J. Crow, 


mnpow, J. Bone and W. H. 


Glasgow. 
6973. Ratsinc SunKEN Suips, H. W. Cook, Stondon- 


assey. 

6974. Recutators for Execrric Currents, G. E. 
Dorman, Stafford. 

6975. Transit of Bates and Packacegs, D. Cunningham, 


Ow. 
6976. Pomps for Ratsinc Liquips, T. Eddleston, 
alifax. 


6977. Drartinc Dress Patrerns, P. Hutchinson, 
Bradford. 

6978. awh the Eyection of Suutries in Looms, 
E. A. Biir, London. 

6979. Swacixe Macuines, J. Schuch and M. Pohl, 

mndon 

6980. Frusnine ovr Cuisrerns, &c., W. Higgins, 

London. 


6981. AnyuncraTors, J. Kemsley, London. 
6982. AERATED Liquins, J. Cox, London. 
6983. Automatic CoupLines of Raitway CARRIAGES, 
G. W. Moon, London. 
6984. ne Mux, A. Vdsfrhelyi and J. Jimbor, 
mdon. 
6985. Letrer Rack, C. W. O. Cocker, London. 
6986. Testine Stacks, H. Mee, London 
6987. Bac Fitters, B. J. B. Mills.—(J. Rélif, France.) 
6988. InksTaNnps, A. T. Frenzel, London. 
6989. Treatinc Gases by Liquip, E. Edwards.—(G. 
Lunge and L. Rohrmann, Prussia.) 
Furnace Fire-Bars, J. G. Galley, London. 
- CaRBURETTING Gas Lamps, A. Kitson, London. 
2. Dress SusPenpeRr, J. B. Gaskell, London. 
6993. Nirriryinc PHenoxes, &c., 0. C. Hagemann, 
ndon. 
6994, eens Sewace, &c., C. H. Harsey, Liver- 
900: 


pool. 
6995. Scoot States, G. W. Parkin, J. Cash, and J. 
Wilkinson, a 
6996. S—ewer Gas Exciuper, W. P. Thompson.—(IV. 
Wallace, United States.) 
6997. Scissors, B. Neumann, Liverpool. 
6998. Tripop, T. F. Wiesener, London. 
6999. = Lanterns, C. Gray and H. Kemp, 
mdon. 
7000. Cricket Bats, C. Cox, London. 
7001. Devices for Securtnc Doors, B. A. Mitchell, 
jun., London. 
oo Evectric Secoypary Batrerizs, T. H. Hicks, 
nd. 
7003. Ouranmms Mortive-power, &c., J. R. Hancock, 
ndon. 
7004. Percussion Fuses, T. Nordenfelt, London. 
7005. GaLvanic BAtreries, A. Schanschieff, London. 
7006. APPaRaTus for PURIFYING Water, H. Desru- 
maux, London. 
7007. PHotocrarHic Necatives, C. Studders and G. 
Kohl, London. 
7008. Apparatus for a Game, Vincenzo, Count di 
Tergolina, London. 
7009. Apparatus for a Game, Vincenzo, Count di 
ie. Oxon London. 


7010. Unper Frames of Venicies, Vincenzo, Count di 
lina, London. 
01 “heave Hoipers, H. Neumann and P. W. 
Rosher, London. 


7012. Testrnc Pires, W. R. Lake.—(Hollander and 
Vinken, Holland.) 

7013. Manuracturr of ALuminivcm, L. P. Devaucelle, 
London. 

7014. Pincers, W. R. Lake.—(0. W. and F. W. 
Whitcher, and J. H. Emery, United ae 

7015. JACKETTED Pans, J. Dixon and E. W. Walker, 
London. 

7016, IMpLemEnts for COLLECTING Leaves, 8. Grafton, 
Birmingham. 


27th April, 1889. 
7017. Forcinc AERIFrorM F.urps, B. and J. B. Verity, 
London. 
7018. a Mecnanicat Toy Ficurgs, G. Cole, 


ondon. 
7019. Copy Presses, E. A. Lingner, Berlin. 





7020. eeren F.usaine Tank, H. J. P. Kimpton, 
mdon. 

7021. Rerarnrne Ro.uers in Spiynino Frames, G. 
Hunter, Belfast. 

7022. Giove Stretcuers, E. Rowbotham, Chorlton- 
cum- Hardy. 

7023, ELecrric Merers, R. Snowdon, Manchester. 

7024. Carpino Enotes, H. Isitt, Manchester. 

7025. Sprine Pistons for Bicycies, W. D. Sainsbury, 
Dublin. 

7026. Screw Prope.iers, J. Ha 

7027. Apparatus for Manuva 
Suffolk 

7028. Boor Prorrcror, P. James, Harpole. 

7029. Srowine of Sutps’ Boats, A. Denny and G. 
Brown, Glasgow. 

7030. Apparatus for BenpinG Iron, J. Wotherspoon, 


r, Liverpool. 
RITING, A. Cooper, 


asgow. 
en MacuINEs for Treatinc Fiax, A. Spiegelberg, 
~ Pontanix Furnaces, R. F. Craig and A. Neilson, 


7033. sano for Wuerts, B, Schrader and G. 
Schmidbauer, Liverpool. 

7034. Speep Governors, W. Chadburn, Liver . 

7035. Furnaces for Me.tinc Mera.s, H. B. Fletcher, 
Sheffield. 

7036. Lasts for Boors and Snogs, F. Shaw and A. 
Dingley, Birmingham. 

7037. Evecrriciry Meters, J. Blyth, eg Pe 

7038. Evecrric Batrery CELLs, W. Bal h, London. 

7039. Heatine Fiat Irons, K. van Kersil Seacombe. 

7040. Wixpow-catcu, D. J. Davies, Bristol. 

7041. Boots and Suogs, J. Underwood, Leicester. 

7042. Inpicators for WINDLASSES, D. H. Rivers, 
Liverpool. 

7043. VenTILaTING WATERPROOF GARMENTS, A. Lipow- 
sky, London. 

7044, Compustion of Fuet, A. and W. T. Harkness, 
Sunderland. 

7045. Comp Cytinpers, T. W. Harding, Leeds. 

7046. Dutcn Ovens, G. Hawksford and H. Manning, 
Birmingham. 

7047. STEE., W. F. Jackson and W. Galbraith, Stoke- 
on-Trent. 

7048. ApvertisinG, W. Riley, Bradford. 

7049. Distitters’ Sares, W. W. Mutter and W. Daw- 
son, Glasgow. 

7050. CLeaNrNG Fitterine Bopies, 0. André, London. 

7051. Paint, A. Washington, London. 

7052, GRINDING Mecuanism, T. McKenzie, Glasgow. 

7053. Prorectinec PursEs, &e., T. H. Brinton, London. 

7054, Water Gas, T. Walrond- ‘Smith, London. 

7055. Griypine Cutiery, H. W. Latham, London. 

7056. Sare Lockxinc of Winpows, J. Preston, 
Wimbledon. : 

7057. A New Game, A. Derham, London. 

7058. Treatinc Hemp, B. W. Weatherdon.—{T. A. 
Compere, Italy. 

7059. CLornes-pec Baos, E. W. Ruggles.—(W. Jamie- 
son, United States.) 

7060. CoIn-FREED Apparatus, E. Jeanrenaud, London. 

7061. Construction of ANIMAL Tap, ws, 

ndon. 

7062. Insectors for Steam Borers, T. Sandiford and 
A. Diggle, Rochdale. 

7063. CanDLEsTicKs or CaNDLE Lamps, F. D. Everitt, 
London. 

7064. Ganpen Frames, W. Harris, London. 

7065. Meratitic Bepsreaps, A. H. Griffiths and E. 
Smallwood, London. 

7066. Coatine Stree., &c., W. H. and T. J. Rickard, 
London. 

7067. OxyeTrHers of ALPHANAPHTHYLAMINE, 8. Pitt. 
—(L. Cassella and Co., Germany.) 

7068. Coverinc or Bixpinc Wire, E. Callaghan, 
London. 

7069. Encrnes worked by ExpLosive Mix tures, A. E. 
Tavernier and E. Casper, London. 

7070. Atarm for Bearinos, A. E. Tavernier and E. 
Casper, London. 








SELECTED AMERICAN PATENTS, 


From the United States’ Patent Office Oficial Gazette. 


397.805. Avromatic Presstre ReGuLaTING VALVE, 
W. S. Johnson, Milwaukee, Wis —Filed October 31st, 
1888. 

Claim.—{1) The valve body having the throat d for 
the passage of the fluid therethrough, and also an 
independent throat ¢ leading from the inlet side 
directly to the outside of the body, the diaphragm 
chamber communicating with the throat ¢ on the out- 
side of the body, the diaphragm, the valve having its 
upper end adapted to constantly close the throat ¢ and 
its lower end —— to open and close throat d, and 
baving a passage through its interior from the 
delivery side of the valve body to the diaphragm 


[397805] 











chamber, and a stem connecting the valve and dia- 
phragm, said parts cembined for joint operation, as 
described and shown. (2) The body, the balanced 
tubular valve applied, as described and bape I ithe 
diaphragm chamber, and the diaph 

tion with the adjustable screw pn Dag to change 
the relations of the diaphragm and valve, and the 
independent adjustable spring to depress the dia. 
phragm. 


898,063. Breecn-Loapinc Fire-arm, P. Mauser, 
Oberndorf-on-the-Neckar, Wurtemberg, Germany.— 
Filed June 27th, 1888. 

Claim.—The combination, with the bolt and breech 
case, the latter formed with the bridge over the rear 
portion of the bolt and with a longitudinal guideway 
extending beneath said bridge, of the bolt head made 
in a separate piece the bolt and swivelled thereto, 
so that it is moved ———w with the bolt, but 
does not partake of the oscillatory movement thereof, 
and a guide plate arranged over the bolt and b th 





the breech case and the bolt, of a longitudinal 
sliding guide plate connected to the bolt to be moved 
thereby, and formed with a groove a, ais 
a shoulder }, and a stop tooth d, arranged in sai 
— and mounted on a lever a, pivotted to =~ 
reech case. The combination, with an oscillatory 
bolt and a bolt head restrained from oscillation, of an 
ejector consisting of a sliding piece working in 


328.068 
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longitudinal guideway in the bolt head and projecting 
beneath the same, the breech case having a longitu- 
groove in which said projecting portion moves 
when the bolt is retracted, and a stop projecting into 
id groove for arresting said ejector.  combina- 
tion, with an oscillatory bolt and a bolt head restrained 
from oscillation, of an ejector consisting of a slide 
jiece mounted in a longitudinal guideway in said bolt 
a and having a rearward shoulder, and a trigger 
beak arranged in position relatively to said shoulder 
to be encountered thereby and arrest the ejector 
during the retractile movement of the bolt. 


397,981. Universa, Metat Joint, J. C. 
Dunkirk, N. Y.—Filed October 8th, 1888. 
Claim.—The combination of the case a having a 
socket seat 2, a cover 16, adapted to screw on to the 
head of the case, ani an inwardly-projecting 


Haggett, 


piece 19, and a semi-spherical hollow portion 3, adapted 


ere 





to fit the seat 2 and provided with a cross bar having 
7 depression 15, to receive the end of ~~ projecting 

ion 19, and ‘having a screw thread at the opposite 
ary for attachment to a pipe, substantially as de- 
scri 


. 


398,078. Fence Post, A. C. Peterson, Arcadia, La.— 
Filed November 21st, 1888, 

Claim.—In a fence post, the Ne yas oe with the 
anchor secured in the ome and provided with the 
vertical ears DD at right angles to the line of the 
fence, of the upright mevided with the ——— 
parallel ears FP. fitting between the ears DD an 




















provided with a Bp, and /, registering with apertures 
dd in the ears DD, and the bolts or screws engaging 
bre said registering apertures, substantially as spec: 


398,111. Automatic VaLvE anp Covptixa, A. B. 
Abbott, Closter, N.Y., and F. C. F. Knaak, New 
York, 'N. ¥. —Filed July 80th, 1887. 

Claim.—(1) The combination, with a coupler having 

a central globular chamber provided with inclined or 

concave ribs or nee extending longitudinally of the 

lower part of said chamber, or a ball valve, substan- 
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tially as described. (2) The canes, with a 
=r. having a central globular chamber provided 





said bridge, movable longitudinally in said guideway, 
and fastened to the bolt head, whereby it derives 
longitudinal motion from the latter and prevents 
oscillatory movement thereof. The combination, with 





or concave ribs or ways extending longi- 
tudinally of the lower part of said chamber and guides 
al extending laterally and aad ly from the outer 
— of —_ rib or way, of a ve, substantially 
as descri' 
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THE ELECTRIC LIGHT AT THE PARIS EXHI- 
BITION. 


By dint of extraordinary efforts during the last few 
days, aided by the electric light from the Gramme-Davey- 
Paxman central station during the night, the exhibits in 
the magnificent structure of the Palais des Machines pre- 
sented, for the most part, a very complete and finished 

arance on the morning of the opening day. Those 
= had viewed the hall as late as Friday last and seen 
how much then remained to be done, could scarcely 
believe their eyes on Monday morning. The absence of 
king cases and lumber of any kind along the wide 
central and side walks and exhibitors’ enclosures was due 
to the energy of two companies of soldiers, who, on Sun- 
day, were let loose in the building and other parts of the 
Exhibition to clear away everything that was not on 
show. For some time before President Carnot and suite, 
and the officials of the Administration and Executive, 
made the tour of the hall after the opening ceremony in the 
dome, most of the largest steam engines were running, 
and these were kept running for the inspection of the 
public during the day. In some cases temporary steam 
ipe connections had been made in order to do this. The 
ilway Annexe presented a very fine appearance, the 
various locomotives and carriages of all nationalities being 
there in profusion, and that half of the Machinery Hall 
adjoining this annexe in which the fine machinery of the 
Société Alsacienne de Constructions Mecaniques occupy 
so prominent and large a space, looked to all outward 
appearance to be perfectly complete. But little or no 
machinery was in motion, and the sub-stations intended 
for the supply of electric light to the hall after nine o’clock, 
and to some of the outdoor circuits are, with the exception 
of one or two, not yet completed. Although the electrical 
plant of the Société Alsacienne was not in action, 
there was sufficient material fixed to interest the electrical 
engineer. The plant will in all probability be running 
within ten days, and we intend to take an early oppor- 
tunity of illustrating the appliances and going more into 
detail. Some fourteen direct-current dynamos, ranging 
from 1 to 200-horse power, will be run. Amongst 
these are two double-pole dynamos, of excellent finish, 
and capable of developing 100 electrical horse-power, at 
95 per cent. efficiency, and at a pressure of 125 volts. 
These have strips of iron for the segments of the 
commutator, each strip being screwed on to a copper lug, 
and therefore being easily renewed. The advantage of 
this is the air-space insulation between each strip. The 
Société Alsacienne also has the right of manufacture for 
France of Siemens’ dynamos and cables and Armington 
and Sims’ engines. They have had large experience in 
central station work, where the underground, lead- 
covered, iron-armoured cables have stood the test of time. 
A large Siemens-King dynamo will be driven by an 
Armington-Sims engine, and a 125-horse power electric 
generator will be run for driving their splendid exhibit 
of machine tools. The switch-board appliances present 
a fine appearance, prominent among which are the auto- 
matic cut-outs for machines working in parallel and for 
accumulators. Not far from this exhibit the Compagnie 
Electrique had running four high potential Gramme 
dynamos of the newest types riven by a 50-horse 
wer Otto gas engine. is plant was particularly 
interesting in the way in which the dynamos were 
run. Each of the two large pulleys on the countershaft 
drives two dynamos by friction pulleys. The dynamos 
are bolted to a separate bed plate or cradle, which 
rests on a spindle parallel to the countershaft fixed at 
such a distance from the centre of the dynamo as to tilt 
it in an inclined direction. The pulley of each dynamo 
then presses against the driving pulley, and is driven by 
friction. Two dynamos are driven by each driving 
pulley, one on each side. This exhibit was of special 
interest, because to it was due the lighting of the facade 
of the Palais des Beaux Arts during the evening. Thirty- 
four 8-ampére Gramme arc lamps were run in series on 
two circuits with two of the dynamos, a third dynamo 
being used as exciter. The machines are wound to give 
at the terminals 1200 volts. 

Another firm whose electrical plant in the Machinery 
Hall was running, and which did good service during the 
evening, in lighting by twenty-eight arc lamps the 
Restaurant Anssart adjoining the hall, was that of Messrs. 
Sautter and Lemonnier. e dynamo supplying the 
current is an eight-pole direct-current series-wound 
machine, with Gramme armature yielding 1000 amperes 
at 70 volts, and coupled direct to a 100-horse power 
vertical compound engine running at 250 revolutions, 
which derives its steam from the De Naeyer boilers in 
the Motive Power Court. Whether due or not to the 


brilliant light enjoyed by this restaurant, the proverbial | G 


moths, so far from merely flitting around, were complete 
master of the situation, everything disappearing to the 
last crust. But this was in a more or less degree the 
case wherever solides were to be obtained, as no one could 
hope to get in again who chose to go outside the enclosure 
for dinner. 

The prominent position and space allotted to the Edison 
exhibit cannot fail to draw a great deal of attention. It 
may be considered in two divisions, that embracing the 
telegraphic apparatus and the latest design of phono- 
graphs, at which several Parisians and fair Parisiennes 
could be seen with the tubes to their ears, acting as 
audience to some orchestral performances; and the electric 
lighting and power division, which possesses points of 
special interest to English electrical engineers. The 
system of underground conductors as now used by Mr. 
Edison is shown in full ; ordinary 2}in. gas pipes serve to 
hold three or two copper mains, according to whether it 
is the three wire or parallel system which is run, and 
these mains of bare copper are first each wrapped 
loosely in a spiral direction with hemp rope to keep 
them apart, and then an outer spiral of rope is 
wound round them all. The pipe is then filled up with 
the insulating compound, and sealed at the end by an 





india-rubber plug. The cast iron joint boxes are made 
with a swivel joint where the pipe joins on, so as to allow 
alittle margin in changing the direction of the latter, 
and after the joint is made the insulating compound is 
melted and run into the joint box, where, after it is 
solidified, it forms such good adhesive connection with 
the cast iron frame, as to render the box completely 
water-tight, without the necessity of the ordinary water- 
tight joint. The electrical joint itself is always a short 
length of copper stranded cable, at each end of which 
lugs are soldered, fitting exactly over the mains. These 
stranded joints are made of such a length that they 
cannot possibly overlap and touch any other joint, and 
the lugs are soldered on to the mains. Those who have 
had impressed on their minds the form of Edison 
dynamo, with its tall, narrow field magnets of two, four, 
six, or more limbs, will learn here that these forms of 
dynamo, although still to be found in many an isolated 
plant and central station, and identical impressions of 
which occur in so many text-books, are considered by the 
Edison Company as ancient history. The dynamos 
here exhibited, and which before long will be in full 
swing, running a large central station exhibit and other 
circuits, are of the double pole type, the armature as usual 
being below and surrounded by massive pole pieces. The 
field magnets are no longer of the thin column shape, but 
more squat inform. The largest dynamo weighs twelve 
tons and runs 2500 lights. The two next in size are 500 
light machines, and are destined to run the three-wire 
central station exhibit. This will be arranged exactly on 
the lines of the latest stations established by the Edison 
Company, and the switch board arrangements as already 
in situ present a fine appearance. The details of the con- 
nections and switches we must reserve until we can illus- 
trate the plant. One other dynamo is that used for the 
Edison municipal system of street lighting. Londoners 
and others in the suburbs who have not had a particularly 
pleasant experience as to the success of street lighting by 
incandescent lamps will be inclined to take a note here as 
to the arrangements made to insure success. The huge 
mass of twenty odd thousand incandescent lamps con- 
tained within alight wire frame whose outside form is 
that of an Edison lamp, will be lit up by a chain of similar 
lamps with red-coloured globes, in the interior. This 
chain of lamps of some 8000-candle power, being in the 
form of a filament, will illuminate the whole lamp and 
throw it into relief. What may pass through the minds 
of some of our learned counsel who have spert many 
sleepless nights in trying to define a filament, upon 
entering the hall and having their attention directed t to 
this huge model luminary, would be impossible at this 
moment to conjecture. 

Whatever satisfaction was felt by the exhibitors, and 
whatever gratification and pleasure was experienced by 
the public in inspecting the exhibits, and the magnificent 
decorations of the buildings containing them, the eyes of 
all were turned towards the gardens as the day wore on 
in anticipation of the great illuminations to take place. 
It has never been intended to light the Eiffel Tower as a 
whole by electricity, the part which is allotted to elec- 
trical illumination being at the very top. It was said 
that the powerful beams of electric light projected from 
the top would not interest the public much within the 
Exhibition enclosure, or, indeed, anywhere near it, but 
that the rays alternating with the Republican colours 
were intended to act as a beacon for miles round. > While 
this is, indeed, the case, it was proved that some very 
marvellous effects could be produced by projecting the 
beam downwards into the gardens. The effect was en- 
chanting, as the beam of white light rested upon the 
beautiful white figures composing the central fountains, 
allegorical of the City of Paris; or, again, when a 
coloured ray rested for a minute or two upon the magni- 
ficent fagade of the Dome. The lighting at the top has 
been installed by Messrs. Sautter and Lemonnier, on 
the Mangin system. The two beams each require 
100 amperes, and are on separate circuits. The whole of 
the beautiful outlines of the arches of the Tower were 
thrown into relief by gas jets enclosed in opal globes, and 
the whole contour and exquisite tracery of the ironwork 
was rendered visible by enormous red fires, which were 
kept burning on the different platforms and underneath 
the Tower the whole evening. Gas also plays a part in 
the illumination of the outside of the Central Dome, where 
jets are arranged in festoons and clusters, producing 
a very pleasing effect at that distance. The central 
fountains drew most of the attention. The French 
jets, fourteen in number, are not very powerful, but 
add greatly to the tout ensemble. The marvellous effects 
of change of colour and height of jets in the Galloway 
fountains elicited frequent outbursts of applause. The 
current supplying all these fountains was provided by the 
ramme-Davey-Paxman central station, which was the 
first station to be completed. The Edison central station 
ran three of their Weyher and Richmond engines with 
one of the three Belleville boilers, and lit up the Press 
Pavilion, an adjoining pavilion, the central lawns, and 
walks, with incandescent lamps, and the Statuary Gallery 
—Galerie Rapp—with three lustres of arc lamps, and 
two longitudinal lines of lamps, in all about forty lamps, 
producing a fine effect. Six 600-light dynamos were 
running, two off each engine. The central station below 
the Pont d’Jena, run by the Société d’Eclairage Electrique, 
was very hard pushed to light up on the opening night. 
Messrs. Lecouteux and Garnier’s engines were ready, and 
the dynamos, lamps, and transformer circuits were ready, 
but the boilers were not, nor indeed could be, by the 
time. Not to be outdone, however, they brought super- 
human efforts to bear upon the emergency, and executed 
a veritable tour de force in bringing together and fixin 
in three days three 30-horse power portable engines, = 
five Gramme auto-exciting alternating dynamos. Sepa- 
rate improvised overhead mains were run to the ninety 
Jablochkoff lamps in the grounds, and along the entire 
facade of the Palais des Arts Liberaux, and these were 
successfully run by the above machines, and an additional 
10-horse power portable engine and dynamo combined. 


The electric lighting, viewed as a whole, both from the 
electrical engineer’s point of view, as offering to him 
facilities for the study of the various systems of machines, 
lamps, and mains worked by different continental and 
British companies, and also from the decorative and 
artistic point of view, may be pronounced, as far as one 
may judge from the results achieved on the opening day, 
to 2 an unexampled success. 








THE METEOR ENGINE TRIALS. 





Tue report of Professor Kennedy on the trial of the 
engines of the steamship Meteor, read at the last meeting 
of the Institute of Mechanical Engineers, possesses a great 
deal of interest. The Institution has for years done good 
work by appointing research committees, and this investi- 
gation of the performance of a triple expansion engine 
is practically the first of its kind. In a rough way tests 
are made in the Navy for coal consumption; but, so far 
as we are aware, feed water has never before been 
measured at sea in this country with any but small 
engines. Professor Kennedy’s report only serves to con- 
firm the opinions commonly held by marine engineers as 
to the consumption of fuel per indicated horse-power. It 
is true that the Meteor required about two pounds per 
horse per hour; but the coal was very inferior to the 
Welsh coal ordinarily taken asastandard. The actual 
evaporation was only 7:4 lb, or at the rate of 
8:21 lb. of water per pound of coal from and at 
212 deg. Fah. Assuming that Welsh coal contained 
no hydrogen, which would not be quite true, the 
the evaporation would still have been at the rate of at 
least 9°5 lb. of water per lb. of coal, and this would have 


brought down the actual consumption to a = 1°58 Ib. 


nearly. This corresponded very closely with the common 
belief that triple-expansion engines burn only about 
15 lb. of coal per horse-power per hour. 

It is to be regretted that no attempt was made to 
utilise this experiment in getting facts for a theory of the 
steam engine. The idea that a perfectly satisfactory 
theory exists is a pure delusion, and we are glad to find 
that engineers generally are beginning to understand that 


the old time-honoured formula tte E has no more to 


do with the practical steam engine than it has with the 
manufacture of tin tacks. hen we come to examine 
Professor Kennedy’s paper we shall find some things 
puzzling, and well worth further consideration. If he 
1ad only omy his researches a little further, we should 
probably have a clue to all that now seems to want ex- 
planation. If our readers will turn to our last impression, 
page 381, they will find the following figures :— 


| pounds | P Pag aa me 
Proportion of steam accounted for Pounds | Percentage in jackets or 
at indicator diagrams. 7 of total’ | present in 








revolution.| feed. cylinder as 
| water. 
Pounds. Per cent. Per cent. 
Steam present in high- ure | | 
cylinder after cut-off, when the 
ressure was 110Ib. per square | | 
ch above the atmosphere .. 5°34 | 71 22°9 
Steam present in intermediate } 
cylinder, when the pressure was 
22 1b. per square inch above the 
a oe; | etme: ope -..09 5°56 | 80°2 19°8 
Steam present in low-pressure | 
cylinder near end of expansion, | 
when the pressure was 4Ib. per! 
square inch below the atmo-. | 
sphere ie ae a eal 5°22 | 75°3 24°7 





In the first cylinder there was condensed 23 per’ cent. 
of all the steam sent into it. Whether this condensa- 
tion took place in the jacket or in the cylinder, or in 
both, we are not told. We assume that it was divided 
in some unascertained proportion between the two. 
It is much to be regretted that Professer Kennedy 
could not measure the water drained out of the 
jackets. This was of all things that concerning which 
information was most wanted. Let us take, however, the 
statement as we find it. It appears that nearly one- 
fourth of all the steam supplied is turned into water in 
the high-pressure cylinder. The puzzle presented by this 
is that this condensation is about as great as that met 
with in a single-cylinder engine, working with a greater 
range of expansion than that which took place 
in the high-pressure cylinder of the Meteor; and it 
emphasises the fact on which we have often dwelt, 
namely, that some factor quite apart from range of 
temperature operates to cause condensation in a cylinder; 
in other words, the condensation in a triple expansion 
engine is just as great as it is in a single or double ex- 
pansion engine. No one has ever yet attempted to prove 
the contrary, but scores of writers and speakers go on 
writing and talking about the heat trap action of multi- 
cylinders, and the reduced condensation due to the use of 
several cylinders, entirely regardless of the circumstance 
that they are assuming the existence of phenomena which 
really have no existence, and they are simply following 
blindly the statements of certain theorists made long since 
in ignorance of the truth. Let us see, if we can, to what 
this condensation was due, and in dealing with the subject 
we shall follow the same line as that which we took in 
commenting on Professor Kennedy’s report on the trial 
of a Paxman compound engine last autumn. 

The indicated horse-power developed in the high-pres- 
sure cylinder of the Meteor was 662; the total power 
developed in this cylinder was, however, much greater, 
because the steam had not only to turn the crank round, 
but to overcome the back pressure. This appears from 
Professor Kennedy’s projected diagram to have been 
about 54 lb. absolute on the average; while the effective 
pressure on the other side of the piston was about 113 lb. 
the boiler pressure being 160 Ib. absolute. Taking these 
figures as correct, we find. that the total power exerted 





by the steam in the high-pressure cylinder—that is, the 
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power that would have been given off if there had been 
an absolute vacuum at one side of the piston, and steam 
at the other—was 1284 horses. There was, however, 
instead of an absolute vacuum, a resistance of about 
54 1b. per square inch, which represents 622-horse power, 
and 1284 — 622 =: 662, the indicated horse-power. The 
figures we give are approximations, but they are suffi- 
ciently near for our purpose. It will be clearly under- 
stood that the 1284-horse power exerted by the steam 
represented the conversion of heat into work just as 
effectively as if it had all been expended in turning a 
crauk. In other words, the steam coming from the boiler 
has no power of discriminating concerning the nature of 
the resistance it overcomes. Whether that is caused by 
the propeller or by back pressure is a matter of absolute 
indifference. Dealing again in approximations, we may 
assume that at least 2°2lb. of steam must have been 
liquefied per horse-power per hour in the cylinder or 
jacket, assuming that liquefaction takes place where 
work is done.—Whether it does or not we regard as an 
open question, in the absence of proof one way or the 
other.—Thus, then, there must have been liquefied per 
hour 2°2 x 1284 = 2825lb. The engines were supplied 
with 29,9101lb. of steam per hour. About one-eighth of 
this, or about 10°6 per cent., must have been converted 
into water in the first cylinder alone to provide heat enough 
for the performance of work there. 

Professor Kennedy holds that no liquefaction due to 
the performance of work can take place in a cylinder, 
because the cooling influence of the metal invariably 
supplies water enough to prevent further liquefaction, 
from very well understood causes; and he also holds, we 
believe, that all the work done during the full 
pressure og of the stroke is done in the boiler, not in 
the cylinder. As to the first hypothesis, however, it is 
proper to state that it only applies to non-jacketted cylin- 
ders. The cylinders of the Meteor were jacketted, how- 
ever, and a large proportion of the water produced by the 
conversion of heat into work must have been formed in the 
high-pressure jacket. We are sorry that no means exist 
of settling how much. In the same way, a much greater 
power was developed in the second cylinder than that 
shown by the indicator ; part of this was of course trans- 
ferred from the high-pressure cylinder. In any case, it 
represented liquefaction, but whether this took place in 
the high-pressure cylinder or in the intermediate cylinder 
remains an open question. 

Pursuing the course of the steam, we next come on 
the somewhat remarkable fact that nearly as much 
water was, according to Professor Kennedy, found 
in the intermediate cylinder as in the high-pressure. 
As a rule the quantity always seems to diminish as the 
pressure falls. Here, however, in spite of the use of the 
jackets— or shall we say because of them? There is, accord- 
ding to Professor Kennedy’s figures, little or no reduction. 
We are somewhat at a loss, however, to understand 
Professor Kennedy’s figures. He states that there was 
delivered to the engine in round numbers 7 1b. of steam 
per revolution ; this includes what was condensed in the 
jackets. It is quite clear that if the first cylinder and 
jacket got 7lb. of steam, the second cylinder and jacket 
could not get 71b. of steam and water. It would receive 
a quantity less by that drained out of the jacket of the 
high-pressurecylinder. Nevertheless we understood Pro- 
fessor Kennedy to state that there was in the high-pressure 
cylinder 5°341b. of steam, when there was in the inter- 
mediate cylinder 5°56.lb. of steam. Professor Kennedy 
compares this with the 7lb.—accurately 6°93 lb.—and 
gives the condensation as 19°8 per cent. This would only 
be true if the jackets did not discharge any water at all. 
Again, the low-pressure cylinder, according to all expe- 
rience, works dry because of the low-pressure. But Pro- 
fessor Kennedy states that it and its jacket contained near 
the end of the stroke 24°7 per cent. of water. This is esti- 
mated on the assumption, again, that the low-pressure 
cylinder received the equivalent of 7 lb. of feed-water per 
revolution; but it could not possibly have done this, see- 
ing that water was condensed in the jacket of the interme- 
diate cylinder. To make the point quite clear, let it be 
assumed for a moment that absolutely no condensation 
took place ; then it is plain that each cylinder must re- 
ceive the same weight of steam per revolution. In a 
sense there would always be 21 lb. of steam in the 
engine. The first 7lb. received by the high-pressure 
cylinder it would pass on to the next cylinder, and that 
in turn would pass it on to the third cylinder. Next let 
us assume that a quantity of water, which we shall call 
x, is produced in the first cylinder, which is unjacketted. 
The whole of this must, for reasons which we have often 
explained, be passed on as steam to the second cylinder. 
The same thing will happen in the third. At any stated 
time then we should have had in each cylinder a quantity 
of steam equal 7]b. — x in the case of the Meteor, and 
the percentages could have been calculated. But as 
we have jackets to deal with, the quantity of steam in any 
of the cylinders will be represented by 7 — (x + y), y 
being the amount drained out of the jackets. It is quite 
possible, regarding the report from this point of view, 
that the percentage of water was very much smaller in 
the intermediate and low-pressure cylinder than stated 
by Professor Kennedy. If, for example, the whole of the 
stated condensation had taken place in the jacket of the 
high-pressure cylinder, then itis clear that the intermediate 
would only have received altogether 534]b. per revo- 
lution, and according to the table there would have been 
no liquefaction whatever. Of course, all this may 
admit of explanation; but there is nothing in the table or 
the report as a whole to explain it. The saturation curve 
on the expanded diagram gives no help, because it is 
based on an assumption. far as it is concerned there 
need not have been any water in the jackets, all being in 
the cylinders, or all in the jacketsand none in the cylinders. 
The quantity of water in the intermediate cylinder is not 
19°8 per cent. of 534, or of 5341b., and the weight of 
water condensed per revolution in the high-pressure 
jacket, but of 6°931b.; and, for all that we can tell to the 
contrary, there was nothing but dry steam in the inter- 





mediate cylinder, liquefaction being entirely prevented by 
the action of the jacket on the cylinder. Leaving this 
point for further possible elucidation, we may proceed 
next to consider what would have been the result suppos- 
ing the low-pressure cylinder had been suppressed, and 
the engine worked as a plain compound engine. 

We may assume that the back pressure would be 3 1b. 

r square inch; then the average total pressure would 
be about 40°5lb., as calculated from the shaded dia- 
gram of the intermediate cylinder, page 381. This 
represents, under the conditions, 1057 indicated horse- 
power. The total indicated power of the two-cylinder 
eee engine would be 662 + 1057 = 1719 horses. 
With the three-cylinder it was 1994. Thus, the low- 
pressure cylinder represented 275-horse power. 

If, however, the second cylinder had been of larger 
diameter, a better result would have been got, because in 
the first place the average back pressure in the high- 
pressure cylinder would have been reduced, and the 
indicated power would have been augmented ; and, on the 
other bend: greater benefit would have been derived from 
the vacuum. Let us suppose, for example, that the 
average back pressure had been reduced by 101b. in the 
first cylinder. There would have been a gain of 114-horse 
power in that cylinder. The necessary augmentation in 
the diameter of the low-pressure cylinder, and the fact 
that the steam would be used more expansively, would 

robably leave the power developed in it very nearly as 
fore, namely, 1057, in spite of the reduction in 
pressure, and the power of the two cylinders combined 
would then be 1833 horses. The compound engine would 
have less friction than the triple, so that possibly the net 
power delivered to the screw would be the same in both. 

We are not now taking into consideration any question 
of the extra economy which is held to be due to tripling 
per se. We believe that an important experiment, similar 
in character to that made with the Meteor, will soon be 
carried out with a compound marine engine. A compari- 
son of the results will be very instructive. But it is to 
be feared that the pressure carried with the compound 
will be so much lower than the pressure carried on board 
the Meteor that the results will not be properly com- 

ble. Except in locomotive engines no such pressure 
as 150 lb. above the atmosphere has ever been used on a 
large scale in a two-cylinder engine. It is much to be 
desired that some one should try the experiment. The 
high-pressure cylinder would remain as now. The low- 
pressure cylinder would be of a diameter greater than 
that now used for the intermediate of a triple, but less 
than that of the low-pressure cylinder. Thus, for example, 
in the Meteor the high-pressure cylinder would remain 
29in. diameter; while the second or low-pressure cylinder 
would be about 60in. in diameter ; cut-off would take place 
a little earlier than now in the high-pressure cylinder, and 
the whole power would be a little reduced. There ought 
to be no difficulty about the turning effort on the cranks, 
or strength of parts. In this way we should be able to 
ascertain how much of the economy of the triple engine 
is due to the higher pressure carried, and how much to 
the use of three cylinders instead of two. 

In conclusion we could call attention to a most import- 
ant point left unsettled by Professor Kennedy, namely, 
the value of a jacket applied to a low-pressure cylinder. 
For ourselves, we hold that its use can only do harm, for 
reasons which we have fully explained on many occasions. 
In the discussion which took place at the Institution of 
Civil Engineers on the Willans paper, in March, 1888, 
Mr. Kirk put the point very neatly. “It was clear,” he 
said, “ that to expend boiler steam to generate low pres- 
sure steam in the low-pressure cylinder was not an 
economical way of using it. The more so as the steam 
generated in the low-pressure cylinder had little oppor- 
tunity of doing any work, but went immediately into 
the condenser ; better it should go as water.” 

Although we have criticised Professor Kennedy’s 
paper, we have nothing but praise for the manner in 
which the trials were carried out by him, and the steps 
employed. Professor Kennedy expresses his regret that 
the jacket water could not be measured. That is the 
weak spot in the whole investigation. Concerning the 
question of thermal units utilised we have said nothing. 
It will suffice to point out that the power actually exerted 
by the steam was considerably greater than the indicated 
power. Thus, in the ‘ow-pressure cylinder it was really 
1044-horse power, instead of 825, not less than 219-horse 
power being expended in overcoming the back pressure 
of 3°3 lb. per square inch in the low-pressure cylinder. 
Professor Kennedy’s remarks apply, of course, only to 
what may be regarded as the useful work done by the 
steam ; but it is as well to remember that the steam does 
a great deal of work which is not useful. 








Mexican Manocany LumBer.—The first cargo of Mexican 
mahogany lumber—manufactured into lumber at the point of ship- 
ment—ever sent to New York was received a few days ago by 
Ichabod T. Williams. The American Engineering and Mining 
Journal says:—‘‘ The stock was well manufactured, and its arrival 
marks a new era in the trade in this wood.” 


THE SUKKUR Bripcr,—Speaking of the opening of the Lansdowne 
Bridge over the Sukkur on the27th of March, the Civil and Military 
Gazette remarks :—‘‘The unexpected swaying of the Lansdowne 
Bridge at Sukkur, at and after the opening ceremony was, we learn 
from our special correspondent, the cause of a good deal of scientific 
surprise. After the gates had been formally unlocked, and Lord Reay 
headed the crowd that pressed on to the bridge, the swaying 
motion became Le marked, it was not altogether easy to keep on 
a straight line, and Lord Reay discreetly shortened his stay upon 
the structure. Later on the swaying motion, when there were Put 
two files of passengers on the sideways, was clearly perceptible to 
the eye; and it is no exaggeration to say the lateral movement 
was from one-third to one-half a foot in extent. It may be quite 
true that there is no danger to the trains. During the testing, 
with two engines and 720 tons of loaded carriages, the deflection, 
downwards or laterally, was nothing ; and for trains, therefore, we 
may take it the bridge is safe enough. At the same time con- 
ceivably the passage of a large number of wayfarers might, by the 
rhythmic impetus produced, cause serious danger to the stability 
of the bridge.” Indian Engineering, which gives an account of 
the opening ceremony, does not say anything to support this, and 
the fears expressed seem to be quite unfounded, 





THE PARIS EXHIBITION. 





THE programme of the opening proceedings relating to 
the Paris Exhibition, which we published last week, has 
been carried out, and all passed off well while Paris was 
keeping high holiday, with the exception that last Sunday 
when M. Carnot, the President of the French Republic, 
was starting in state from Paris to Versailles, a man fired 
at him with a pistol loaded with nothing but powder, in 
order to draw attention to certain personal grievances, 
The exaggerated rumours which spread about this inci- 
dent enhanced the warmth of the reception of the Presi- 
dent every where. 

The pacific influence of great international exhibitions 
is well illustrated by the fact that during the last two or 
three weeks there has been a great influx of German sight- 
seers into Paris, and that they are well received every- 
where, in the hope, no doubt, that more will arrive here- 
after. General Boulanger is now a fugitive in London, 
and disposed to keep quiet during the Exhibition period, 
and in France the present French Government is often 
called an “Exhibition Government,” with the idea tha 
its function is that of trying to tranquillise political feeling 
of all kinds while the Exhibition lasts. In this spirit the 
President closed his address last Sunday in the Palace 
of Versailles by saying :—“ What we are we owe to those 
whose memory we are glorifying to-day. They left us 
admirable examples which we should learn to follow. Let 
us be prepared to perfect their work, and may we again 
become inspired by the generous impulses of that great 
epoch, and rise above sordid ions and party strife. 

nder the egis of the Republic, which embodies consti- 
tutional law, let us seek ina spirit of ap asement, mutual 
forbearance, and concord, the irresistible strength of an 
united people. The glorious century which we celebrate 
in this great and sacred ceremony should be crowned by 
the reconciliation of all Frenchmen in the common solici- 
tude for the public welfare in thename of the liberty of the 
country, and then France will always maintain her rank in 
the vanguard of nations. Honour to our fathers of 1789! 
Long live France! per live the Republic!” With these 
pacitic influences at work, it is a pity that the Exhibition 
will not last for ever. 

Last Monday, the day on which the Exhibition itself 
was opened in state by the President, it was visited 
during the day by 200,000 people. The opening ceremony 
took place at two o'clock, and the historical event has 
been fully described in the daily newspapers this week. 
Afterwards the President paid a first official and neces- 
sarily flying visit to the different sections, among which 
the British section was distinguished by the power of the 
lungs of the natives assembled, which extra heartiness of 
reception seemed to please and to amuse the distinguished 
visitor. He was received and welcomed in the British 
section by Sir Francis Bell. In the British section of the 
Machinery Hall he was received by Mr. H. Trueman Wood, 
the English Delegate Commissioner at the Exhibition, 
upon whom the bulk of the responsibility and manage- 
ment in relation to the British portions of the Exhibition 
has rested throughout. 

A ground plan of the whole of the great show 
was published in these pages in December last; also 
a plan, on an enlarged scale, of the chief part of 
the Exhibition on the Champ de Mars, likewise a full 
plan last week. With the present issue a plan on an 
enlarged scale is given of the large section of the 
Exhibition which is situated on the Esplanade des 
Invalides ; also a plan of the first platform of the Eiffel 
Tower, showing the positions of the various buildings in 
course of erection thereon. These maps contain about all 
the general information of the kind which the visitor to 
the Exhibition is likely to want. A remaining large 
section of the Exhibition grounds is in front of the Troca- 
dero and on the northern side of the Seine; this section 
is devoted somewhat to horticulture and arboriculture, 
but altogether may perhaps be described as a pleasure 
garden. 

The Esplanade des Invalides is largely devoted to 
exhibits by the French governmental departments. In 
the plan, A is an English flour mill; B an English dairy ; 
CaSwedish butter-making establishment; D space allotted 
to the South African Republic; E a Dutch bakery ; F 
Ministry of Posts and Telegraphs ; G the eastern terminus 
of the railway inside the Exhibition; H shed for exhibits 
connected with acrostation; I and K Tunisian palace ; L 
Annamite village ; M Cochin China village; the spaces 
marked between M and the Singalese village are devoted 
to the uses of several distant countries; N New Caledonia; 
O mineral water exhibition; P workmen’s houses, 

In the plan of the first platform of the Eiffel 
Tower, A A AA are ticket offices, B B staircases 
of first and second stages, C C staircase of the second 
stages, D D Otis elevators, E E the new Combalu- 
sier elevators recently described in these pages, 
H HHH are shops. The whole platform is 70°69 
metres square, or about 5000 square metres in area, The 
restaurants, balconies, and terraces are built upon a level 
one metre higher than the outer promenade galleries, so 
that the spectators on the latter shall not obstruct the 
view of visitors to the restaurants. A balcony ow mea a 
view of the gulf in the centre platform, at the bottom of 
which the graceful fountain erected by M. de St. Vidal 
forms part of the view. Each of these restaurants 
covers a rectangle 23 m. long by 15 m. wide, with 
cuisines, offices, lavatories, and all the ordinary accessories 
of establishments of this nature. The cellars of the 
restaurants are “ underground,” if the term may be em- 
ployed; they are rivetted to the underside of the plat- 
form, in order not to trespass upon space which can be 
better utilised. 

Forestry is much more studied on the Continent than in 
England; so much so that young men preparing for certain 
Government appointments in India, temporarily leave this 
country to study forestry at Nancy or elsewhere. The 
Trocadero great section of the Paris Exhibition will prac- 
tically be more a pleasure garden than anything else; but, 
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about the most important feature in it will be the 
Pavilion of l’Administration des Foréts. The pavilion and 
its dependencies cover an area of 3500 square metres, and 
the whole has involved an outlay of about 300,000f. 
The pavilion is built of different woods from French 
forests, chiefly from that of Fontainebleau, and the 
numerous panels of which the building is composed are of 
woods of different colours, so placed in juxtaposition as 








President Gusman Blanca, Forty delegates from Mexico 
have arrived in Paris to visit the Exhibition ; so, also, has the 
Commission sent by the Emperor of Morocco ; the Com- 
mission consists of Sid-Adh-el-Kerine Bricha, a general 
who is a great friend of the Emperor, and Sid-Arbi- 
Abaroudi, of Tangier. The French Minister of War has 
authorised M. Gabeau, army interpreter, to accept the 
functions of adjunct-commissioner, and the Commission is 


Exhibition ; its masonry has been executed by French 
workmen, butthe natives of Annam and adjacent countries 
have charge of the decorations. The decorative work is 
fantastic, and strange to European eyes. The Bulletin 
Officiel de UV Exposition critically remarks that the natives 
are veritable artist painters, accomplishing marvels, and 
working with a rapidity and dexterity which French 


artistic decorators might well imitate. They have illumi- 
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to produce a pleasing effect to the eye. The exterior and 
vilion 


trees with the bark on. The window panes of the 
ayfiier, 


consist of photographic transparencies by M. de 
Conservator of Forests, 
representing life in the 
forests and the work of 
those engaged therein. 
The American Society 
of Civil Engineers has 
received an offer from the 
Inman line to provide two 
steamships to convey 
American engineers, their 
wives, families, and 
friends, to Europe and 
back for 110 dols. each 
person, if a_ sufficient 
number of passengers 
come forward; the pas- 
sengers may return by 
any Inman boat they 
lease, as special return 
ats will not be provided. 
The National line has of- 
fered the Society special 
advantages for its passen- : 
gers to Spain or Egypt, — 
and has done this chiefly 
by the method of offering 
to reserve a sufficiency of ‘Saal. Gai 
first-class accommodation. Lom 
Public announcements 
have been made both in 
England and France that 
a portion of the Russian 
fleet, under the command 
of the Grand Duke Vla- 
dimir, will visit French 
waters for a time during 
the Exhibition season; 
that the Grand Duke 
Georges, the second son 
of the Czar, will be on 
board one of the shi 
and he will visit the Ex. 
hibition in company with 
officers of the squadron. 
It is thought that before 
the squadron reaches 
France it will visit for 
short periods the waters 
of Germany, Denmark, 
Sweden, and England, 
and that after remaining 
for a time at Havre, 


J Swain Ene 


Brest, and other parts of the coast of France it will 
The Shah of Persia is already circuitously 
en route to Paris, for he visits St. Petersburg while 
on the journey; in Paris he will be the guest of the 
French Government, which has placed at his disposal 
a house in the Rue Yvon-Villarceau, formerly occupied by 


visit Spain. 









THE PARIS EXHIBITION—ESPLANADE DES INVALIDES. 


completed by the addition of M. Eugéne Deligny, who 
interior columns of the pavilion consist of trunks of | designed the plans and directed the execution of the works 


of the section devoted to Morocco in the Exhibition. A 
“kampang,” or Japanese village, is installing itself in the 
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nated their palace with extraordinary designs, gigantic 
birds and strange flowers, light arabesques fantastic and 
original without parallel, changing plaster walls into a 


mysterious and enchanting garden. 
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SIDE FACING THE SEINE. 


Exhibition grounds on the ree des Invalides ; the | gross time, 

e Japanese will offer the 
attractions of “warrings,” or native restaurants, and 
Fifty-four Japanese have | 


houses are built of bamboo ; t 


“ vamelangs ” or café concerts. 
arrived, including ten lady = and dancers. 
The Annamite pavilion will 


| 28 minutes, 
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Cape Town and Southampton. 
17 days and 50 minutes net steami 
| Plymouth via Madeira in August 
a striking feature of the | record, 


Violent and loud 
colours are employed, yet 
the general result is pleas- 
ing to the eye, and draws 
the imagination into the 
Jand of dreams. Little 
barracks of planks have 
been built for the Anna- 
mites in the grounds, and 
there they eat their rice 
and drink their tchoum- 
tchoum. The Adminis- 
tration has furnished 
them with thick dresses 
to help them to bear the 
temperate climate, and 
they are welcomed at all 
the theatres and places of 
amusement in Paris, 
where the performances 
seem to excite and inte- 
rest them greatly, result- 
ing for half the night 
afterwards in animated 
discussions, mixed with 
peals of laughter. 

Some of our country- 
men have already begun 
unpleasantly to distin- 
guish themselves in Paris. 
Recently several English 
tourists received permis- 
sion to go to the top of 
the Eiffel Tower, and 
after they had gone it was 
noticed that the lower 
end of the French flag 
was in rags. The visitors 
had evidently torn out 
pieces to keep in memory 
of the visit. 








A Quick PassacE.—The 
Union Steamship Company’s 
Royal Mail steamer, Tartar, 
which arrived atSouthampton 
at ten a.m. on Sunday, 5th 
inst., has made a very rapid 

ssage from Cape Town. 
She left that port at 5.17 

.m. on April 17th, and the 

istance run, 5982 miles via 
Madeira, was accomplished in 
17 days 16 hours 43 minutes 


the net steaming time being 17 days 10 hours 
giving an average 
| 14:3 knots per hour. This is the fastest passage yet made between 
The same vessel’s passage of 


over the whole distance of 


time between Capetown and 
t remains the quickest on 
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THE PARIS EXHIBITION—STONE-CUTTING MACHINERY, TRAIGNEAUX QUARRY, 











ING AND STONE- 
G. 


Is endeavouring to apply to stone-cutting the continuous 
action of the band-saw, M. Paulus Gray, of Marseilles, found 
that a continuous blade numerous practical disad- | 
vantages, and accordingly substituted an endless wire cord, or a 
single wire twisted upon itself. As with the so-called saws for 
stone, the blade does not cut, but merely serves to draw along 
the wet sand which really does the work, so the wire cord 
merely serves as the vehicle for the sand and water, the former 
of which wears a groove in the stone but little larger than the 
diameter of the cord. This method is exclusively employed at | 


MECHANICAL QUARRY 
CUTTIN 


two marble quarries in Belgium, and is also in use for quarrying | 
various descriptions of stone, including granite, in several | 
countries of Europe, as well as in Algeria and Tunis, not only 

subdividing blocks, but also sawing large masses out of the solid | 
rock. For this purpose acord, barely }in. in diameter, composed 
of three mild steel wires, is made to travel at about 13ft. per | 
second, while the diameter is reduced, and the speed slightly | 
increased as the length of cut decreases for subdivision of the | 
blocks. The twist of the cord causes it, while running, to turn 

upon itself, thus becoming worn evenly over its-whole surface, 

so that eventually it presents the appearance of a single wire 

but little larger than those which originally composed the cord. | 
It is then incapable of carrying along the sand and water, but | 
may still be used for fencing and a variety of purposes. Before 
being worn out, however, a cord 150 yards long is capable of | 
cutting to a depth of nearly 70ft. in 15ft. blocks, or of producing | 
about 500 square feet of sawn surface in marble. In a block of | 
marble 15ft. long the rate of cut is 4in. per hour, and in granite 
about lin. One endless cord, guided by grooved pulleys, may 
be made to cut at several different places, provided they be not | 
too close together ; and, as there is so little surface in contact | 
a very small amount of motive power is required to drive. The | 
tension is maintained by a weighted truck on an incline, and the 

feed is given by an endless screw rotated automatically in stone 

of uniform texture, or by hand when irregularities are an- 

ticipated. 

In the illustrations on page 393, Fig. 1 shows a plan of part 
of the Traigneaux Quarry, in the province of Namur, Belgium, 
where the process is exclusively employed for extracting the 
marble from the rock, as well as for reducing it to blocks and 
slabs, and Fig. 2 is a vertical section of the same. The size of 
the mass being sawn out at A is exaggerated for the sake of | 
clearness. At B a perforator—which will be described further | 
on—driven by a teledynamic cord, is sinking a shaft for letting | 
down the pulley carriers C C. D are posts carrying grooved 
pulleys for distributing the cords, a double universal joint per- | 
mitting the pulleys to assume of themselves the direction of 
cord necessitated by each case. E E are weighted trucks on 
inclined planes, for keeping the cords at the proper tension. 
The 30-horse power engine, which is seen to the left of the 
illustration, not only serves to give motion to the cords for saw- | 
ing and the teledynamic cable for working the perforator, but | 
also to drive a three-speeded winch capable of hauling a block | 
of 25 tons, as shown at F, up the incline of one in seven. Fig. 3 | 
is a side elevation, showing at G G such blocks being further 
subdivided on the surface, also by wire cord. 

Enlarged details of the above appliances are given on page 394. 
Fig. 4 shows an elevation, Fig. 5 a plan, Fig. 6 a horizontal 
section, and Fig. 7 a vertical section of the perforator. This 
consists of a hollow cylinder of boiler plate, shod at the 
bottom with a serrated steel cutter, slightly thicker than 
the plate, so as to clear in cutting an annular space in the rock. 
Sand and water are allowed to run into the hole to assist the 
action of the cutter, and this agent will in all probability be 
relied on exclusively in future, in connection with a collar of 
soft iron superseding the steel cutter. In the event of clogging, 
the cylinder is raised by the winch which forms part of the 
apparatus, and the cores are extracted in the same manner. 
The latter cerve as columns, and the perforator may be of any 








| per minute the advance is about lin. per hour. 
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diameter, so as to produce the size of columns most in demand. 
But as their diameter is decre their number must be 
increased, so as to produce a shaft of about 2ft. 6in. diameter, 
to receive ten pulley carriers. With a speed of 140 revolutions | 

Fig. 8 shows 
the pulley carriers inserted in the shafts with the tension truck | 
and distributing post, while Figs. 9 and 10 give the arrangement | 





plained the composition and special attributes of each of these ex- 
plosives and detailed the results of experiments and practical trials 
he had made with many of them, and of the practical work he had 
done with several of them. This latter included the bringing down 
of some 400 tons of rock in Jersey harbour at one blast ; the demo- 
lition of a bridge in Belgium, and the chambering of the hard 
chalk 400ft. down a trial boring 4}in. diameter, and under a 350ft. 
head of water. The two former blasts were made with lithofrac- 


of guide pulleys, with universal joint bearings. Figs. 11 and 12 | teur and the latter with carbo-dynamite. ‘The author described 
illustrate the general arrangement of a frame for sawing a block | some heavy blasts which had been effected with gunpowder and 
into slabs; and Figs. 13, 14, 15, and 16 give the details. The | nitro-glycerine compounds at various times, and yave the results 
pulieys are loose on the shaft, so that each cord shall be inde- | of work done as being from 3°0 tons to 3°50 tons of rock brought 
| down per pound of high explosive used, which agreed with the 
results he had himself obtained. 


| pendent of the others, and the distance between them | 


| to size, the Traigneaux Quarry only employs thirty hands, all 


| favourable reports by M. Belpaire, president of the Commission 
}as to new 


| adjusted by collars. Fig. 17 shows the method of splicing the 
| wire cord; the splice is a very long one, and the ends of the | 


wires all break joints. Fig. 18 gives plan and section of the | 


footstep, on which runs the shaft A of Fig. 19, one of the four 
uprights of a frame for sawing slabs with screw for feed. Figs. | 


| 20 and 24 show the method of mounting groove pulleys f on the | 


plain drums K by means of screws v. 

The surface produced by sawing with the cord is truer than | 
that by blades, but not so smooth. However, the highest degree | 
of polish is given by clamping down the slab to the reciprocating | 
carriage of the machine, shown by Fig. 22, and subjecting it to 
the action of the rapidly revolving plate set with amalgams of 
emery and various metals, iron being used for marble. 

For an annual production of 14,000 cubic feet of marble sawn 


told, except in addition to the five boys who tend the apparatus 
and give the feed. This process has formed the subject of 


processes for the Belgian Government, and of 
M. Trouel, Engineer-in-Chief of Ponts et Chaussées, while it was 
awarded the first prize of progress at the Brussels Exhibition 
last year. The patents are held by the Société Anonyme Inter- 
nationale du Fil Hélicoidal, Brussels, of which M. Wilmart is 
managing director. 








SOCIETY OF ENGINEERS. 


RECENT DEVELOPMENTS IN HIGH EXPLOSIVES. 

AT a meeting of the Society of Engineers, held at the Town 
Hall, Westminster, on Monday evening, the 6th May, Mr. Jonathan 
R. Baillie, president, in the chair, a paper was read by Mr. Perr 
F. Nursey (past-president) on ‘Recent Developments in Hig 
Explosives.” 

e author first pointed out the importance of high explosives, 
and instanced the removal of Flood Rock at the entrance to East 
River, New York, in 1885, when 150 tons of nitro-glycerine com- 

ds were simult ly exploded. He then described the 
—— features of various explosives and compared their action, 
8 —s how explosion in some was intensely rapid and smashed 
the rock within a limited area, whilst in others the rate of explo- 
sion was more retarded, so that they rent and fissured the ground 
over a large area to the manifest advantage of the miner. 
He then referred to the detrimental fumes evolved by the 
explosion of dynamite, and pointed out how that these fumes were 
absent from some of the comparatively slower-burning compounds 
which bad time for perfect combustion. He briefly referred to 
some of the earlier explosives which had been described in pre- 
vious papers read by him on the subject of explosives. He then 
pointed out that during the existence of the dynamite patent the 
field was closed against other nitro-glycerine compounds in this 
country, although on the Continent and in America they flourished, 
On the expiry of that patent, however, in 1881, there was 
everywhere renewed activity in the invention of nitro-glycerine 
compounds. The author then pointed out that there were practi- 
tically over 300 varieties of explosives of all classes and including 
gunpowder, but that commercially the list of high explosives was a 
comparatively short one, and had reference mainly to those of more 
recent date. This list included dynamite, lithofracteur, blasting 
gelatine, gelatine dynamite, gelignite, roburite, securite, bellite, 
carbo-dynamite, Von Dahmen’s safety dynamite, Hengst’s powder, 








otton-powder, tonite, potentite, and mélinite. The author ex- 


He concluded by pointing out 
that the same explosive was not suitable for every kind of work, but 
that the present tendency of manufacturers and inventors was to so 
modify and regulate the explosive force of blasting compounds that 
they could be made generally available for any kind of ground, 








TECHNICAL EpvucaTion.—It will not be news to most of our 
readers that a private Bill upon this subject has been once more 
presented to Parliament, and in our last week's issue we gave 
special prominence to the utterances of one of the members whose 
name appears as an introducer of that Bill. Sir Henry Roscoe's 
paper read to the members of the Manchester Statistical Society 
may have served some useful purpose, but we deny most emphati- 
cally that it has assisted even in the smallest degree in unravelling 
the tangled skein of technical instruction that is being flaunted in 
the faces of unwilling and unsympatheticlisteners. The fact remains, 
as ‘ye have more than once shown in these columns—without its 
being contradicted—that there has been no cry for technical 
instruction amongst those who are supposed to be in want of it. 
Strangely enough the cry ‘has come from those who should have 
taught it when they had the opportunity, but who let that oppor- 
tunity pass. We have endeavoured often enough in these columns 
to show that the actual teaching of a handicraft in a technical 
school is arrant nonsense to attempt, and that what is required is 
simply to teach the scientific principles which underlie the opera- 
tions performed in the several industries. We have gone further 
than this; we have stated it as our opinion that the existing educa- 
tional bodies are not the proper authorities to deal with such a sub- 
ject. In the past at any rate, they have kept no hold on their 
teaching staff, and have allowed a state of things utterly incompa- 
tible with any--well-ordered establishment. We refer now to the 
practice of professors, lecturers, and teachers being allowed to 
engage themselves as witnesses in legal cases, which not only takes 
them for days, weeks, and even months away from their students ; 
but, further than this, converts their whole laboratory and lecture- 
room career into a huge money-grubbing business, in which the 
student is, if not neglected altogether, thrust aside as occasion 
requires. We do not entirely blame the professor or teacher for 
this ; it is clearly the fault of the educational body appointing him 
—first, in not stipulating that some of his time at least should be 
devoted to his students, or that he should be seen in his laboratory 
say once a week in the minimum. Failing this, a photograph of 
the professor might be handed to each student on entrance to his 
course of studies, so that if ever he did _ by that way,” he 
would be recognised, On the other hand, the professor should be 
honest ; if he has accepted a well paid position on the understanding 
that he is not to engage himself in outside work, he should follow 
the spirit as well as the letter of his agreement and devote all his 
energies to the training of his students, and the governing body 
should be careful to ascertain whether the terms of the 
ment are being carried out. It is absurd to think that students 
will progress as satisfactorily while their teacher is in London for 
weeks at a time prompting counsel in some legal suit, or in giving 
evidence therein, as if he were amongst them in the laboratory and 
lecture room, and if the contrary proposition be established, we 
say, so much the worse for the professor. But supposing the cry 
for technical instruction is not a ‘‘vague” one, who is to teach it? 
We earnestly hope the Bill will share the fate of the previous 
attempts, as we feel convinced that any system based on the lines 
laid down therein will only result in the expenditure of public 
money with no useful result, and not only so, but the passing of 
such a measure would stand in the way of any well matured scheme 
in the future.—TZhe Chemical Trade Journal. 
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THE PARIS EXHIBITION—QUARRYING MACHINERY—TRAIGNEAUX QUARRY, BELGIUM. 


THE SOCIETE ANONYME INTERNATIONALE DU FIL HELICOIDAL, BRUSSELS ENGINEERS. 
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(For description see page 392.) 
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CONTRACTOR'S LOCOMOTIVE TANK 


ENGINE. 





THE accompanying engraving illustrates a useful type of | 
engine, of which considerable numbers are made by Messrs. 
Ruston, Proctor, and Co., who have perhaps done more in loco- 
motive work than any other firm in what is known as the agri- 
cultural engineering trade. We need scarcely say that the work- 
manship and material leave nothing to be desired. This firm 
long since attained a reputation for these things which they 
are not likely to sacrifice. 

The engine which we illustrate is of the following principal | 
dimensions :—The outside cylinders are of strong cast iron, as 
hard as can be worked, 10in. diameter, 16in. stroke ; the wheels 
are 2ft. 9in. diameter, of cast iron, with Bessemer steel tires ; 
the wheel base is 5ft.; the axles are of the best steel ; piston- 
rods, valve rods, and crank pins of steel; connecting and 
coupling-rods of best hammered scrap iron; the valve 
motion is also of best hammered scrap iron, deeply case-hardened, 
with steel slot links and dies ; the fire-box shell is flush with the 
barrel ; the barrel is 7ft. 3in.long, 2ft. 9}in. inside diameter, plates 
gin.; flanged-plates, ,’;in.; tube-plate, 3in., all of the best Siemens | 
steel. The copper fire-box is of large size for coal burning; top | 
and sides, gin.; flanged-plates, ,’;in., thickened to fin. for tube- | 
plate ; copper stays, 4in. pitch, Jin. diameter. There are sixty- | 
four tubes of brass, 2in. external diameter, arranged in vertical 
rows. There is a dome over the fire-box, cased with brass, with 
two 8in. safety valves, The saddle tank on boiler barrel contains 
350 gallons of water. The coal bunker contains about 8 cwt. 
The inside frames are of Siemens steel-plates, fin. thick. The 
buffer planks of oak, with spring buffers, draw springs of steel. 
The engine is fitted with dummy buffers, sand-boxes, rail 
washers, weather-bvard, signal and gauge lamps, screw-jack, and 
tool-box. The brake acts upon the four wheels. The boiler is 
fed by an injector. There also isa feed pump worked by an 
excentric from the driving axle. The engine is fitted with glass 
gauge cocks, two gauge cocks, steam blower, blow-off cock, whistle, 
three cylinder cocks; all these worked from foot-plate; also injector, 
clack-box, steam gauge, and spring balances graduated to 150 Ib, 
The boiler is tested to 2001b. with water, and 1501b, steam. Heat- 
ing surface—tubes, 250; ditto copper box, 33; total, 283 ; area of 
grate 5°5, The weight of the engine in working trim is 12 tons, 
—viz., 54 tons on front, and 64 tons on hind axle. The weight 
of the engine empty is 10 tons. 











A NEW GRIPPER FOR CABLE TRAMWAYS. 


THE grip illustrated herewith, which has recently been 
perfected by C. J. Chapman, master mechanic of the Kansas 
City Cable Railway, would seem to belong to the latter class. 
In the cut, which nearly or quite explains itself, two views are 
shown, in which the cable is seen clutched in the bottom of the 
grip, the mechanical device by which the jaws are actuated and 
pressure obtained being very compact, while an adjusting screw 
is provided in a very accessible position, to regulate the sweep 
of the lever as the dies are worn away, giving an adjustment 
that compensates for three-quarters of an inch of wear from the 
face of the dies, after which they may be readily taken out and 
replaced by new ones. 

Among the many advantages claimed for this grip are the 
following :—It can be used in a conduit of any size, from the 
a 9 ones first constructed, to one but 7in. wide by Yin. deep ; 
and where a smaller cable than l}in. is used, even less space 








would be required, thus reducing the cost of constructing a 
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road. It brings a direct tensile and crushing strain on the thin 
plates actuating the jaws, and when it is considered that a man 


at the lever can exert a pressure of 75,000 1b. on the cable, the | 
importance of this direct strain will be seen. Opening as it does | 


at the bottom, it is a positive throw, and there is absolutely 
nothing for the cable to hang upon in being thrown. 

The Street Railway Journal says:—“ After having been tested 
in Kansas City on one of the hardest cable roads in the country, 



































easily hauling heavy trains up grades of 184ft. rise in the 100, 
the Kansas City Cable Railway Company are now building 
these grips for their road.” 








ROWE’S AUTOMATIC GUN-FIRING APPARATUS. 





Tus apparatus is designed for firing guns automatically at sea 
while the ship rolls, to cause the discharge to take place at the 
moment the ship is on an upright keel, thus insuring higher 
precision of firing and greater economy of ammunition. The 
board AA A A is fixed upright in any convenient part of the 
ship, and at the same angle with the hull as the guns the appa- 
ratus is tocommand. A spirit level Q is arranged with which 
to set the apparatus. S Pand C are a globe, a pipe, and a 
cylinder ; they contain mercury, which, pressing on the under 
side of the piston in the cylinder C, actuates, by means of a con- 
necting-rod, the lever B B, pivotted centrally on the board. 
The spring Z, fixed to the board and lever, balances the action 


of the piston and connecting-rod. The globe, pipe, and cylinder 
are fixed to the board, so that as the ship rolls they all move 
together, the globe rising to R or falling to T, or any other 
points according to the amount of roll the ship has. This rise 
and fall of the globe varies the head of mercury and puts a 
| variable pressure on the piston. ‘This pressure is balanced 
by the spring Z suitably adjusted. The result is that the lever 
B B always remains in a horizontal position, while the board and 
globe move about it, partaking of the ship’s motion. In the 
position shown the piston is at half stroke, the ship being 
upright. The lever BB is in an electric circuit, as also the 
board. It is so arranged that electric contact is only made 
when the board, and therefore the ship, is upright, when the 
lever will be along the horizontal centre line of the board. If 
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| at this moment everything is ready, the gun or guns lying in 
the electric circuit will be automatically fired, either by the 
| current direct, or by an apparatus actuated by it. 











| 
THE CHAPIN IRON MINE. 


WE commence this week the publication of a small series of 
illustrations of a very remarkable iron mine in the United 
States. Power is obtained by turbines working an air com- 
| pressor, from which a main is carried right across country 
| to the mines. Our engraving shows the turbine house on 
| the lake. We postpone further description until we publish 

additional engravings. For the present we may say that the 
| horse-power available is about 8000, and that the output of the 
| mine is about half a million tons of hematite per annum. 








| 
| THE STUDENTS OF THE INSTITUTION OF CIVIL ENGINEERS.—The 
fourteenth annual dinner of the students of the Institution of Civil 
Engineers took place on Monday evening last, Sir George B. Bruce, 
president of the Institution, presiding. There was a large attend- 
ance, and a considerable number of guests. In the course of his 
remarks on the toast of the evening, Sir George B. Bruce dwelt 
upon the education and training of engineers, and upon the great 
importance of a proper appreciation of the relative values of college 
ond inhemseay training, and of a sufficient scientific training in all 
the elementary bases of engineering knowledge, coupled with 
extensive practical experience in the offices, and in and upon 
engineering works. No college can, he said, make an engineer, but 
with plenty of weg erry experience and hard, honest, daily work, 
af engineer is the better for a sound scientific education. Other 
kers were Mr. W. Anderson, M., Inst, C.E., Mr, James Forrest, 
r, S. H, Wells, and Mr, Martin. 
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OPENING OF THE PARIS EXHIBITION. 





Amip much pomp and circumstance, and in splendid 
weather, the great Show was inaugurated last Monday by 
President Carnot, and has remained open ever since, the 
incompleteness diminishing visibly with each succeeding 
day. The féte de nuit which followed the opening 
ceremony was successful in the extreme. Choruses, 
military music, fireworks, illuminations, and illuminated 
fountains——the latter more extensive than those at South 
Kensington—all told with great effect. But the dis- 
tinctive feature of the evening was the lighting up, by 
crimson fire, of the Eiffel Tower. Again and again was 
this remarkable effect repeated, almost instantaneously on 
the signal being given, thus affording the visitor various 
aspects from different points of view, perhaps the most 
striking effect being that obtained by looking up at the 
immense framework when every member was thrown into 
strong relief by the red fires on the ground and first floor 
levels. 

In presence of the vast concourse of people, who did 
not hesitate to give three admission tickets for the 
privilege of being present at the opening, it was very 
difficult to keep the President’s party together, and still 
more difficult, even for the favoured few, to follow the 
steps of that party. In the present notice, therefore, a 
different course will be followed, nearly that reeommended 
by M. Berger himself, as affording a good general idea of 
the vast undertaking, and leaving details to be filled in at 
successive visits. The field is too large for any but an 
unconventional gossip, @ main levée, as the French have 
it, with no pretension of giving exact figures or accurate 
details. 

By entering for the first time at the Trocadero Palace, 
and taking a stand on the balcony of that edifice, one 
gets a fairly gocd bird’s-eye view of the whole field of the 
Exhibition. Of course, the Eiffel Tower will afford a 
better standpoint, but its ascent is interdicted to the 
public until the 15th inst. From the Trocadero Palace, 
looking towards the south-east, however, one has in the 
foreground the park with its cascades and clumps of trees, 
which have grown considerably since 1878; the quaint 
building of French Forestry, in which the white birch 
bark forms a striking contrast to that of darker woods, 
and the many pavilions studded about. One of these, by 
the way, with medizeval turrets, at present suggests the 
idea of a habitation built on piles, as in Les Landes, for 
it is made of a framework of scaffolding poles, to be 
covered with stucco; and the covering of the framework 
has been begun at the top, with the odd effect mentioned. 
The gayness of bunting is imparted to the scene by the 
awnings of red and white stripes stretched on framework 
for the horticultural show and exhibits of garden furni- 
ture; and the awnings, by the way, extend over the Pont 
d’Jena and across the Seine, affording covered walks of 
many miles in length. 

On the far side of the river are the buildings designed 
by Charles Garnier to illustrate the history of the habi- 
tation. Here are examples of ancient, of modern savage, 
and of modern civilised dwellings, all built, furnished, 
and peopled as nearly in accordance with reality as pos- 
sible. To the visitor's right of these interesting buildings 
are the pumping engines for supplying feed and condensa- 
tion water for the motors; and on the left the Panorama 
of the Compagnie Transatlantique, which was opened on 
Monday. The Eiffel Tower has, of course, obtruded 
itself upon the view from the first—this is not said in 
a derogatory sense, but it is the only word for this all- 
pervading giant that intervenes in every view of Paris— 
and now we can walk under its colossal arches, in the 
middle of the space underneath which the Vidal Fountain 
is being completed. One expression of regret must be 
permitted, viz., that so thoroughly engineering a structure 
was not permitted to stand apparently as well as actually 
upon its own bottom; but a kind of screen, in stone and 
cement, is built round the foot of each of the four pillars 
so as to produce the effect of a stone base, on which 

,the pillars rest. Farther on, along the centre line, 
are the fountains, which were lighted up on Mon- 
day night. Beyond these again is the Central Dome, 
which strikes one as losing somewhat by being over- 
decorated; but the effect when illuminated was very 
fine. One of the two projectors from the Eiffel Tower 
was best employed in lighting up the statue of France 
distributing wreaths at the summit of the central cupola. 

We gain access to the Palace of Various Industries by 
the main entrance under this cupola, traverse the main 
passage or vestibule, 30 metres (or 33 yards) wide, 
and at once enter the Machine Palace, always having 
kept along the centre line. After a glance at this 
immense building, under the roof of which the Ven- 
déme Column could stand upright, it will not be 
amiss to retrace our steps through the vestibule, pass 
through or round one of the two pavilions of the Ville de 
Paris, and leaving the pavilions of several South American 
States on the right, enter the Palace of Liberal Arts, the 
most interesting feature of which will probably be the 
number of objects illustrating the history of work. To 
the right on entering this palace in the manner described 
is being erected a terrestrial globe, to the scale of 1 to 
1,000,000, with framework of iron. 

Passing through the Palace of Liberal Arts, we gain that 
of Industrial Art, but the programme of traversing the 
whole Exhibition in one day will not permit of stopping, 
and we must pass through it to the Machine Hall, travers- 
ing the latter from south-west to north-east, having French 
machinery on both our right and left hands until we come 
to tle centre, which is occupied by a lighthouse and pro- 
jector, with dynamo and “ Pilon” steam engine by Sautter 
and Lemonnier. From this point the machines are French 
only on our right hand, the Darblay paper-making plant 
being a conspicuous object, as is that of Denayer in the 
Belgian section on the left, with the Cockerill blowing 
engine, somewhat in the background, together with a 
Dubois and Frangois compressor for supplying air to drive 
the blowing engine, with plenty to spare, stored in a re- 





servoir underground, for the Cie. Parisienne de l Air Com- 
primé. In the American section, Edison has the lion’s share 
of space with a gigantic incandescent lamp built upof actual 
lamps. The next important exhibit is that of J. A. Fay 
and Company, of Chicago, with some thirty Seg i, 
machines, that have all come into being since 1878, an 

include a complete car building plant. In the English 
section adjoining, the lathe and drilling machines of Smith 
and Coventry that were illustrated in last week’s ENGINEER 
with other machine tools at once attract attention. At the 
extreme corner is a concrete foundation of nearly 40ft. 


frontage, for an immense boring machine that 
Greenwood and Batley have made for the Creusot 
Works. Behind it Messrs, Robinson and Son are 


erecting a roller flour-mill and large wood-working 
machinery, and behind them again Fielding and Platt are 
putting up hydraulic plant. The stand under the gallery 
opposite that of Smith and Coventry, attracted more 
notice on the opening day, being quite ready except the 
carpet. Why the Leeds —_ Company wants a carpet 
and a marble edging and pedestals to cast iron vases, it 
is difficult to imagine ; but the contents of those vases 
possess great and legitimate interest. They are bouquets 
of flowers and foliage, beaten out by the hammer from 
Leeds Forge mild steel of 27 tons breaking strain and 
30 per cent. elongation, the quality of the metal that 
lends itself to such treatment being as high as the artistic 
feeling of the subjects. There are on this stand many 
other interesting objects, including a model for demon- 
strating the etiect of W. Fox’s corrugated tires for 
preventing road vehicles from engaging in the grooves of 
tram rails. This is not, however, the time to examine 
anything in detail, however interesting, and, to accomplish 
our object, we must leave the Machine Hall, at the 
entrance to which two colossal groups, representing steam 
and electricity, are being modelled in plaster. Reserving 
for a future occasion the remaining wing of the Palace of 
Various Industries, we pass out into the open, where the 
London and North-Western Railway Company has a shed 
for its unique exhibit, the latest model of sleeping car. 
Then, with carriages, and afterwards coal and fire-clay 
exhibits, on the left hand, we pass in succession, on the 
right, several special pavilions, including the Forges de 
Saint Denis, the Union Céramique Chaufourniére, the 
Anciens Etablissements Cail, the Fonderies et Forges de 
YHorme, the Kimberley Diamond Mines; a building ip 
pure Flemish Renaissance of L. Solvay and Co., illustrating 
the vast soda industry, the Belgian Commissariat, the 
Mariemont and Bascoup Collieries pavilion with working 
model of the surface works of one pit and the central 
screening plant—this has beenillustrated in Toe ENGINEER 
—the Exhibition official buildings of Works and Finance, 
the Forges du Nord, and the Edison Electric Light station, 
separate from the syndicate. 

Then follows the Press Pavilion, which is very hand- 
some and convenient, but only large enough for one paper ; 
and the Pavilion of Water-colour Painters is the last of 
the separate constructions on the north-east side of the 
Champ de Mars, the others being occupied by Oriental 
bazaars and the Decauville small-gauge railway. This 
line, between the Machine Hall and the Ministry of 
Foreign Affairs on the Quai d’Orsay, with three inter- 
mediate stations, was inaugurated on Saturday by a 
lunch served on railway wagons, and carried, roughly, 
10,000 passengers on Monday. The invasion of that day, 
however, showed the necessity of some supplementary 
works, which will be finished by the end of this week, 
till when the line is closed to the public. 

Leaving the Fine Art Palace, the Monaco Pavilion, and 
the two lakes left from the 1878 Exhibition, we turn 
sharp to the right, and follow the Decauville railway 
along the Quai d’Orsay, passing the sheds erected for 
agricultural processes and products, both French and 
foreign, with agricultural implements running, and the 
Food Palace, till we reach the Esplanade des Invalides, 
havingdescribedacurveof 45deg. The Esplanadeisdivided 
by a wide street into two nearly equal portions. On our 
right, facing the Palais des Invalides, is the Pavilion of 
French Posts and Telegraphs, a large classical building 
for the exhibits of the War Minister, with a vivid contrast 
in the shape of a medieval gateway with drawbridge and 
moat ; the house sanitation exhibits, Geneste and Herscher; 
ventilation pavilion, that of mineral waters, and various 
institutions for improving the moral and material well- 
being of the workmen, including a popular restaurant 
with everything at a penny, except a few at a halfpenny. 
The left side of the esplanade is occupied by the French 
colonies, both collective and individual, with native 
villages, lakes with savages’ canoes, an Annamite theatre, 
and a reproduction of the Angkoi pagoda. Near the end 
of the space is a village of the Indian Archipelago, and 
finally Castellani’s panorama of Tout Paris. This was 
closed by the Government for Castellani’s political reasons, 
but was re-opened by order on Monday morning, the 
Shah of Persia having been substituted for a certain 
general who shall be nameless. The standpoint of this 
panorama is the Place de l’Opéra, and portraits of men of 
note are introduced, including the Prince of Wales, Lord 
Lytton, M. Alphaud, M. Berger, M. Eiffel, and M. De 
Lesseps. 

If this itinerary be followed, a general idea of what is 
to be seen may be obtained in a single day ; and there 
are plenty of means for recruiting exhausted nature on 
the way, at all scales of price, including Duval Bouillons 
at either corner of the Machine Hall end of the Champs 
de Mars. 








MANGANESE ore has been discovered in large quantities, 
and of splendid quality, near Dunedin, from which a valuable 
export trade is expected to result. A sample was sent to London, 
and a cable message has been received placing a value on it that 
leaves a large margin for profit. The quantity of this ore exported 
from New Zealand up to 1885 amounted to 12,000 tons, valued at 
£43,000, but of late years the shipments have fallen off largely. 
It came chiefly from the Bay of Islands, and was not, a contem- 

rary says, nearly so pure as the present discovery, which assays 
0 to 99 per cent, of pure peroxide, 
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THE IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute was 
held this week at the Institution of Civil Engineers, 
commencing on Wednesday last. The attendance was 
somewhat larger than has been customary at the spring 
meeting for some few years past, and considerable interest 
has been manifested in the proceedings. The retiring 
president, Mr. Daniel Adamson, in commenting upon the 
progress reported by the council, expressed a hope that 
the surplus of income over expenditure might continue to 
increase to such an extent as to warrant the Institute, at 
no distant date, on setting up its own house; or, at any 
rate, to enter into co-operative housekeeping with kindred 
societies now homeless in London. He also made some 
excellent remarks on the propriety of bringing a useful 
knowledge of the properties of cast iron within reach of 
the smaller ironworks and foundries throughout the 
country, instancing the results obtained in his own works, 
where by a careful study of the properties of the metal 
employed, the wasters produced in the foundry had been 
reduced by about 80 per cent. The address of the newly- 
elected President, Sir James Kitson, Bart., commenced 
with a vindication of the claims of best Yorkshire iron to its 
place among the choicest of engineers’ materials, in spite 
of the ever-increasing excellence of mild steel; and it is 
satisfactory to note that for a moribund industry the West 
Yorkshire trade shows considerable vitality, every one of 
the puddling furnaces on the President’s works being now 
fully employed, although they were threatened with rapid 
extinction a dozen years and more ago. How an industry 
like that of steel has developed by improved mechanical 
appliances, was instanced by an amusing letter addressed 
to the President’s father, from Lowmoor, offering to pro- 
duce a plate of 5 cwt., but without guarantee for absolute 
soundness; while at the present time masses of ten tons 
are conveniently handled, and in the armour plate mills 
very much larger masses. This led to a consideration 
of one of the most notable examples of modern iron- 
making machines, most of them being illustrated 
by large outline diagrams which added considerably 
to the interest of the descriptions. Among these 
were drawings of the blowing engines for the Dowlais 
Iron Company’s new works at Cardiff, which are intended 
to work on American principles, producing blast of 7 |b. 
to 10lb. pressure. They are compound condensing 
engines, having six blowing cylinders of 88in., and three 
pairs of steam cylinders of 26in.and 64in. diameter, and 5ft. 
stroke, working with steam at 1001b. initial pressure. 
The great increase of hydraulic machinery in the forge 
we next notice, and the use of live rollers for carrying 
and shifting blooms in the rolling was next mentioned. 
Prominent among these is the roller plant in the Barrow 
Hematite Steel Works, which extends through the various 
rolling mills to a total length of 533ft., giving a total pro- 
ducing capacity of 5000 tons of finished bars per week. 
At Consett, by similar appliances, 105 tons of plates are 
finished in a single turn, corresponding to 5000 tons 
per week, where a production of 250 tons was formerly 
considered to be especially good. Next came a review 
of some large examples of shearing machines, such 
as Buckler’s guillotine plate shear, with a length of 
cut of 9}ft. on 2in. plates, and another for slabs 3ft. 
wide and 2lin. thick, which is cutting up 2000 tons of 
material per week. Messrs. Carnegie’s great hydraulic 
shearing machine at Pittsburg, capable of shearing ingots 
2ft. thick and 4ft. wide, probably the largest example of 
its class in the world, was not, however, noticed. Passing 
on to hammers, an illustration of one of the earlier and 
smaller Nasmyth hammers was contrasted with anelevation 
one-fourth of full size of _Krupp’s 50-ton and the Creusot 
100-ton hammers. In reference to this part of the 
subject, the great number of large hammers in France 
was contrasted with those in other countries. For 
instance, England has only two of considerable size, one 
of 30 tons at Elswick, and another of 35 tons at 
Woolwich; Krupp has one of 50 tons, and there are two 
of the same weight in Russia; while in France there are 
four of 20 tons, three of 25 tons, one of 35 tons, two of 
40 tons, one of 50 tons, one of 80 tons, and two of 100 
tons, a result to be attributed to the very large demand 
for ordnance and other artillery material, which has led 
to the erection of plant by numerous private manufac- 
turers. The want of such large hammers is, however, 
fully met by the large hydraulic forging presses, which 
have developed from the smaller machine of Haswell and 
Bessemer into the mighty engines of 4000 or 5000 tons 
squeezing power now in use at Sheflield and elsewhere. 
The difference between hammer and press in workin 
steel was strikingly illustrated by two examples pare | 
by Mr. J. D. Ellis, of Sheffield. These were cut from the 
ends of two iron ingots, the hammered one being formed 
into a cup by the spreading of the outer part, while that 
worked in the press was nearly hemispherical, the work 
having penetrated to the middle of the ingot, and 
squeezed the central part outwards. A comparison of 
the relative effects of press and hammer gave a press 
of 3800 tons as probably equivalent in working power 
to the hammer of 100 tons falling weight. Among 
the newer developments of invention, electric welding, 
as a substitute for rivetting, and alloys such as delta 
metal and those of iron with nickel and aluminum, were 
noticed as likely to be of value in a near future. All 
these subjects were lavishly illustrated by specimens, 
which taken together with the diagrams, formed an 
object lesson of a kind that has rarely been presented to 
a professional audience, at any rate, on as large and com- 
plete a scale before, and the President well deserved the 
thanks expressed by Sir Joseph Pease and Sir I. L. Bell, 
after its delivery. The formal business of awarding the 
Bessemer medal to Mr. J. D. Ellis, who made some 
interesting remarks on the early development of the 
Bessemer process at Sheffield, in returning thanks, and 
aspeech by the Hon. Alvan S. Hewitt, in support of 
the invitation of the Institute to America in 1899, 
sent by the American Institute of Mining Engineers, 
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took up the larger part of the first day of the 
meeting, and the business of reading papers was not 


James Robey, on alloys of nickel and steel, was read and 
discussed, mh another by Mr. J. H. Darby, of Brymbo, 
on basic open hearth steel, was read but not discussed, 
owing to the lateness of the hour. Both these communi- 
cations are of considerable interest. The first describes a 
series of experiments with open hearth steel containing 
nickel in quantities varying from 1 to 50 per cent., the 
most useful of these being apparently that with 5 per 
cent., which has an ultimate tensile strength of forty tons, 
an elastic limit of twenty-eight tons, or 30 and 60 per 
cent. respectively yy than those of mild steel of 
the same temper. A large number of stamped and cast 
articles in an alloy of nickel and iron, in the proportion of 
one to three, were also shown. They are very similar in 
appearance to the nickel rolled upon iron wares produced 
by Dr. Zleitmann a few years since. In the discussion 
Mr. Hall, of Messrs. Jessop and Co., stated that he had 
been working in a similar direction for some years t, 
and bad made numerous articles in nickel iron alloy; 
among these were some sporting gun barrels, which, when 
proved to destruction, gave way at the ninth round, with 
15 drams powder charge and 34 oz. of shot, the metal 
spreading at the rest rather than bursting, as ordinarily 
understood. Mr, Darby’s paper is likely to lead to an 
interesting discussion, and we hope to return to it on a 
future occasion. 








LETTERS TO THE EDITOR. 
[We do not hold ae rr the opinions of our 


BALANCED SLIDE VALVES, 


S1r,—Some few weeks since you published some remarks reflect- 
ing somewhat unfavourably upon balanced slide valves, and I have 
waited till now, hoping that some one of fone readers having prac- 
tical experience of their use would send you a more favourable 
account of them, and that you would publish it. As, however, 
nothing of the kind has appeared in your columns, I now ask you 
to be so good as to allow me to inform your readers that Payton 
and Wilson's circular balanced and double ported slide valves have 
during the last eight years been applied to close upon five hundred 
engines, and during that tine—a period sufficiently long to 
thoroughly test such an invention—they have given entire satis- 
faction, and have never failed to realise all the advantages claimed 
for them. It, however, unfortunately happens that few opportu- 
nities occur for bringing the merits of these valves into prominent 
notice in a gosctiel hee in this country, as nearly the whole of 
those yet made are working in vessels upon foreign stations, and 
belonging to foreign owners, and are consequently seldom heard of 
or spoken about here. Many of them bave been working for years 
on the Nile, the Congo at Zanzibar, Siam, Hong-Kong, and in many 
other parts of Asia, Africa, and South America, out in this country 
there are only about twenty running in tug and other boats on the 
Thames, ten in the ferry boats of Portsmouth Harbour, and some 
fifteen more in other parts of the country; and in regard to these, 
though most highly approved and commended by those who use 
them, their merits do not get spoken of in a way to make them ex- 
tensively known. I may say, further, that of the valves working 
abroad some scores of them are in charge of coloured men, and 
that many of the others are in the hands of the more or less incom- 

tent engineers usually ene in out-of-the-way places abroad. 

hey are also mostly working in localities where repairing is 
highly expensive, and a breakdown a matter of serious importance, 
and as up to the present and for eight years past no single instance 
of failure or trouble of any kind has occurred, as far as | am aware, 
to one of them, I trust I may fairly claim that they are reliable 
and efficient, and that in regard to them, at least, it cannot justly 
be said that balanced slide valves are a failure. 

If I may be allowed I should be glad to add a few remarks upon 
the general subject of what is called, erroneously I think, balanced 
slide valves, In my — no attempt should ever be made to 
balance them, and it has been the effort to do so so constantly 
made by inventors in the past that has led to so much disappoint- 
ment and so many failures, A slide valve can be moved quite 
easily with a good deal of back pressure upon it, and without suffer- 
ing the least injury, and if it is to be kept in steam-tight contact 
with the cylinder face, when passing over a port a considerable 
amount of back pressure is absolutely necessary, and it is the 
removal of all pressure in excess of that which should be aimed at 
and not balancing. 

Another and frequent cause of failure has been the practice of 
fixing covering plates, rings, or the like, over the back of the valve, 
as all such appliances, whatever form they may assume, are bad, 
for the reason that, as they do not move with the valve, the valve 
has the unrelieved part of its back shifted from end to end with 
every reciprocation, with the result that the ends of the valve 
wear away faster than the middle part, owing to the alternating 
pressure to which the ends are subjected, and the valve soon ceases 
to be steam tight. 


slide valves. 


the use of this one for so long a period, and under the most tryi 
conditions, entitles it to a consideration which for the reasons 
have mentioned it has not yet received in this country. 
Should you publish this, I shall have to thank you very muc} for 
iving me the opportunity of calling attention to it, and one 
> a ly of using a relieved slide valve that can be fully relied upon 
can have an opportunity afforded him of examining one under work- 
ing conditions, WALTER Payton. 
Larkfield, Richmond, Surrey, May 6th, 





8.8. METEOR TRIALS, 


Sirn,—In some remarks upon steamship performance last 
October, I stated that the fluctuations in Admiralty coefficients 
have more connection with internal modifications of the engine 
than even the externals of model and propeller. The report on 
above trials in last weeck’s ENGINEER gives an opportunity of 
resuming the subject, as from the care taken with the experiments, 
and the names associated, it is sure to rank asa standard. The 
efficiency of the engine and boilers may be high, but we cannot 
say the same of the coefficient of steamship performance, as here 
ou ie x 20904 
1994 
has a displacement coefficient of ‘‘ fineness” of ‘577, and though 
fineness does not argue for a higher displacement performance 
coefficient, but, on the contrary, cuts against it, as experience with 
lengthened vesselsshows, still we would have expected a better result. 
Referring to the indicator diagrams for some explanation, and 
taking the L.P. as a typical card, which represents 41 per cent. of 
the total indicated horse-power, and is undisturbed by fluctuations 
in a receiver, we find little advantage has been taken of compression. 
The pressure is carried well to the end of stroke in the top end 
diagram especially, and this, in addition to the momentum of 
moving parts, which here look for some mechanical retardation to 
an increasing impulse, must throw a great strain on crank-shaft and 
brasses. A compression of », the mean pressure, though it would 
have resulted in diminished gross indicated horse-power, would 
not have impaired the steam efficiency, and same time oan brought 
up the performance coefficient to 280. As particulars for speed 
are not given under the supplementary trials of forced draught, we 
can only infer that matters in this connection were not improved ; 
taking diagram B as a fair instance, and the slip supposed constant, 
we have § of the speed with 3078 indicated horse-power, showing a 
rformance coefficient of 235. Unfortunately maker's efficiency 
is generally reckoned by the maximum indicated horse-power per 
square foot of heating surface or per square inch of piston area, 
quite irrespective of its application, and as long as value is esti- 
mated by gross indicated horse-power shown, it will be so. The 
best amount of compression is only to be arrived at by repeated 
voyage trials, and the superintendent engineer who has this at 
heart is the least troubled with frequent adjustments, broken 
brasses, and disabled crank-shafts, besides having the credit of 
increased economy for work done, W. 8. 
Liverpool, May 6th. 


= 255, is certainly disappointing. This vessel 





MARINE ENGINES WITH TRIANGULAR CONNECTING RODS, 


Srr,—In 1874 I patented an engine which dispensed with the 
large horizontal cylinders then in use for driving screw propellers, 
and substituted therefor vertical cylinders, without taking up more 
height in the engine room. My arrangement, which is known as 
the twin cylinder engine, has two upright cylinders placed direct] 

upon the bed-plate to the right and left of the crank shaft whic 

runs between them. The shaft carries a crank fore and aft of the 
cylinders, both cranks standing in the same direction on the shaft, 
being, in fact the duplicate halves of one crank, as there is no room 
generally for a single crank to work between the cylinders. The 
connection between the piston-rods and cranks is made by means 
of triangular or tee-shaped connecting rods, whose apices embrace 
the crank pins, and the other corners take hold of the piston-rods, 
whilst the middle of their horizontal bars is guided to move straight 
up and down. This combination causes the pistons to follow one 
another upon the rotation of the crank shaft, much in the same 
way as if they were connected to two cranks at right angles, 
whereby a ‘‘dead point” is avoided, The engine is very compact, 
stands low down in the hold, has no framing to speak of, and is 
consequently light in weight, whilst all — are readily accessible. 
The patent included special designs for upright as well as for 
inverted cylinders where the height admitted of the latter, and 
also valve gear based upon the same principle, in which one 
excentric moves the valves of both cylinders, whether working high 
pressure or compound, Subsequently learning that the use of a 
tee-shaped beam had been suggested in one of Mr. Bourne’s books 
on the steam engine as far back as 1835 or 1838—though never 
applied in practice—I was permitted to disclaim this part, but to 
retain the special arrangements of an engine and the valve motion. 
As these offer various advantages over the ordinary types, I was 
naturally sanguine that the engine would soon make its way, the 
more so as the technical press had noticed it very favourably at 
the time. Consequently I took great pains to get it introduced 
by the usual means of advertising, exhibiting, &c., besides per- 
sonal applications to most of the noted shipbuilders and marine 
engineers of the United Kingdom, But all to no purpose. No 
one would take it up: and the few engines which I have been able 
to place, mostly abroad, were all constructed from my own draw- 
ings, under my supervision, and almost entirely at my own risk, 
ides being of small size only. 





Very faulty, too, is that class in which efficiency depend —_ 
the minute and uncertain screw adjustment of the balancing plate 
over the back of the valve. Such a device, to be of any practical 
use, compels the constant care of a skilled attendant, and when 
such is available it is not easy work to make tbe adjustment, when 
the parts are cold, with the great accuracy required to allow of 
the valve having steam-tight freedom when the parts are expanded 
by heat. Such valves—and many others in which spring — 
rings in grooves and other complications requiring frequent 
examination are used—are generally looked upon asa nuisance by 
those who have charge of them, and the discredit they get into 
naturally extends, and gives rise to unfair prejudices inst 


Very recently, however, there appeared in your esteemed paper 
a description and drawings of engines as fitted into the s.s, p ted 
pore, which so much r bles my arrang t that I may be 
permitted to draw attention to the matter. The engines are of 
the quadruple expansion kind, with two pairs of inverted cylinders, 
each pair standing athwartship across the crank shaft, their piston- 
rods connected to the crank and their valves worked bya single 
excentric, in the manner described. The engines indicate 1600-horse 
power, and are therefore of respectable size; and I am gratified 
at finding that the system is at last breaking und in the hands 
o' 








designs in which such defects do not exist. 

Payton and Wilson's valve, though called a balanced valve—to 
follow a designation in general use—is not really balanced, but 
relieved. All injurious and unnecessary pressure is taken off it, 
sufficient only being left to insure its keeping in steam-tight 
contact with its seats. It has but one joint, vonsisting of a break 
in aright line, easily made perfectly steam-tight by covering it 
with a thin strip of sheet brass, and as the steam is contained 
inside of it, and always moves with it, the steam pressure upon it 
has no tendency to wear its faces unequally. ing a double- 
ported valve, its travel is proportionally reduced, and so are the 
dimensions of the gearing which operates it. Owing to its circular 
form, it never cuts the seats, but by constantly turning about in 
the hoop that drives it, it keeps its surfaces and the port faces 
— flat and smooth, and the ease with which it moves greatly 
essens the wear and tear of the gearing, and enables the engine 
to be easily and rapidly reversed. The peculiar shape of the 
curved — gives a much larger opening to the exhaust, which 
takes place outside the valve, than to the inlet which is inside it; 
and as the valve chest receives the exhaust steam, the valve spindle 
has only steam of a low pressure to contend with. These valves 
are particularly adapted for high-pressure cylinders of triple- 
expansion engines, They are working under steam of 1501b. 

ressure, and many of them have been fitted to cylinders of from 

in. to 36in. diameter Compared with piston valves of equal 
capacity, they have much smaller clearance spaces, occupy less 


r ible shipbuilders. I need hardly add that I should have 
been better pleased if its adoption had taken place at an earlier 
date and I had been able to Pg sa in the benefits of its 
introduction. JoserH BerNAys, Mem. Inst. C.E. 
96, Newgate-street, London, E.C., 
April 29th, 





ing rods as adopted by that firm above named is far from being new. 
About thirty years ago Mr. 


an engine that would have no dead centre and require no fly-wheel, 


he applied for a patent, but before obtaining the same a pair of 
engines were being completed for an existing traction engine to test 
its merits on a larger scale than the small models. The result of 
these new engines was far beyond expectation, as they did the 
same amount of work with 30 1b. of steam as the old did with 
double that pressure, but at this time that firm was presented with 
a very old mechanical book, and looking through the same, Mr. 
Bray came across a sketch of a triangular connecting rod. On 
seeing which he could not claim his patent, or have anything 


make and maintain, and require no more attention than common | applications of 


William Thomas Bray, of the firm of 
Bray’s Traction Company, was struck with the idea that the | New-street station of the line, Kennington Park-road, the visitors 
triangular connecting rod would be a great improvement in giving | being accompanied by Mr. Basil Mott, resident engineer, who 


lar connecting rods, was a pair of fire pumps, 
bis object being that when one piston was at its least velocity the 


r The necessity for a valve of this kind is now generally admitted, | other would be at its highest, so that there would be a regular 
commenced till the afternoon, when the first, that by Mr. | 44 1 venture to think that the uniform success which has attended 


pressure of water in the delivery chamber. Referring to the 
engine of Messrs. Fleming and Ferguson in your paper, I should 
like further to point out a few more facts in the specification 
of Mr. Loftus Perkins of 1883. His second claim is the tri- 
angular connecting rod, jointed at the centre and ends of 
it to the piston rods. In your contemporary you will find 
the same plan of an engine called a tumbling beam, made 
by Mr. Norman Wheeler, of New York, and the same con- 
trivance was re-invented by Mr. Joseph Bernays some years later, 
When working on board H.M.S. Nelson, and the Northampton was 
lying alongside her, I was employed by the late firm of Messrs, 

ohn Elder and Co, The engines of the first-named vessel were 
designed by Mr, Kirk, now of Messrs. Robert Napier and Sons. 
The idea struck me that the advantage in getting a lower engine 
with a long connecting rod should be a very desirable feature in 
applying to ships of war. J designed an engine on the multiple 
system, having two, four, and six on the compound principle, On 
the 17th December, 1878, I submitted my drawings to the 
Admiralty, and as they declined to make any trials with it, then I 
added the quadruple expansion to the —- showed them to 
Mr. Kirk, and that gentleman’s words were, ‘‘ If you protect them, 
our firm will work to them.” Finding that I was only a working 
man, and could not raise the necessary funds, I showed them to 
eminent engineers, and lastly to Mr. Joshua Field, of the well- 
known firm of Maudslay, Son, and Field, Lambeth, London, and 
received a very courteous reply. Now Messrs. Fleming and Fer- 
guson claim that the four cylinders side by side on the quadruple 
expansion system is theirs ; but they will find that they are rather 
late in the year for their claim; and if I could obtain assistance 
of an influential firm of engineers, I would design a pair of engines 
that would meet the requirements of Messrs. Fleming and Fer- 
guson’s engines, and with more meg Sag fuel; and my authority 
is no other than the recent work of Mr. Daniel Kinnear Clark, 
‘* Manual of Rules, Tables, and Data for Mechanical Engineers.” 

Rospert T, LAWRENCE, 

22, James-street, Calton, Glasgow, May 4th. 





JOY’S VALVE GEAR. 


Sir, —It is strange that your correspondent on the above subject 
in your issue of 26th April can never quote me fully or fairly, but 
always takes a part, and suppresses what does not appear to suit 
him, so quite altering my meaning. What I said of sliding surfaces 
I guarded by illustration of the most palpable cases of theirrequired 
use, slide-bars, &c, This he ignores. If we are not to use sliding 
surfaces, then we must have a new system of designing steam 
engines, 

However, his letter is no answer to mine. No apology for his 
misrepresentation of your editorial remarks, which happened to 
have referred to my gear, and which I called attention to. No 
apology for treating my own remarks in the same way. The facts 
in my letter he cannot answer—they must stand unchallenged ; 
and I will add one in corroboration, which may be interesting to 
him, as he objects so much to my slide block system, that I have 
just received reports of final trials of a large set of engines for a 
warship on the Continent carrying valve gear on my sling-link em 
contract power 10,000 indicated horse-power, maximum 12;000 
indicated horse-power, average 11,400. Facts like these are better 
than any mere quibbling. Davin Joy. 

9, Victoria-chambers, Westminster, May 6th. 


[We can publish no more letters on this subject.—Eb. E.] 





MASS AND WEIGHT. 


Srr,—Either Professor Greenhill’s letter in your issue of the 
3rd inst. is a splendid specimen of the confusion that reigns in 
mechanics, or else this ‘‘new departure” is a wretched blunder. 
The Professor states that the equations P = M f and W= M are 
the standard equations of the advanced section of teachers. These 
equations are inconsistent. For if M is the measure of the mass— 
that is, of the quantity of matter in the body—and W the measure 
of its weight—that is, of the force with which the body is urged 
towards the earth—then the equation W=M is the algebraic 
statement of the condition, that the unit of force is the weight of 
the unit of mass. Nowif a force acts on a free body, the force 
varies as the mass, and also as the acceleration produced. There- 
fore P=cM f,c being a constant whose value depends on the 
units taken for force, mass, and acceleration. Taking the foot 
and second as the units for the acceleration, then that of a body 
falling freely is g = 32-2. The force acting on this body is W, its 
mass M, its acceleration g. 

-. WaeMg. 
If, then, W = M, according to above conditionc =1+g. There- 
fore P= M f+g, and not P=M fF, as stated. If, on the other 
hand, P=M f, taking c=1, then W= Mg, and not W = M., 
If, then, in the ‘‘new departure” the inconsistent equations 
P = M fand W= M have been adopted, the confusion which now 
is will be as nothing to that which is to come. E. Lovstey. 
May 6th. 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE. — At a 
meeting of this club, held at Durham College of Science, on 
Wednesday, May Ist, Mr. H. G. Young read a paper on “ Screw 
Propellers.” The principles of the theories of the working of pro- 
llers, respectively formulated by Prof. Rankine and the late Dr. 
roude, were first explained, and the chief objections to each 
pointed out. Professor Cotterill’s investigation concerning ‘‘ The 
minimum area of a screw blade necessary to form a complete 
column” was then described, from which he inferred that in actual 
practice a complete column is not formed, thus explaining the dis- 
crepancy between the results obtained by Prof. Rankine’s formulze 
and the results given by actual practice. The author then explained 
slip—apparent, real, and negative—and described the effect of the 
following wake upon the action of the screw. The Hirsch, Mangin, 
and Griffith propellers were then commented upon, di show- 
ing their forms being exhibited. In conclusion, the modus operandi 
of casting a propeller was fully described, by the aid of a model 
kindly lent by the Principal of the College. In the discussion 
which followed, some interesting remarks were made concerning 
the propeller planing machine recently designed by Mr. R. P. 
Doxford, of the firm of Messrs. W. Doxford and Sons, of Sunder- 
land, by whom it is in constant use, with the greatest success, 


THE JUNIOR ENGINEERING SocrETy.—At the Westminster Palace 


Sir,—I beg leave to ask you for a small space in your valuable | Hote!, on Friday, 26th ult., a paper was read before this Society by 
paper, that I may enlighten your numerous readers, that the system | Mr. W. T. Dunn, Hon. Secretary, on ‘‘The Southwark and City of 
of Messrs. Fleming and Ferguson’s quadruple expansion engine | London Subway,” in connection with which, on the following Tues- 
should not escape unnoticed. The system of the triangular connect- | day afternoon, a visit took place to the works of the undertaking, 


—- having been granted by its engineer, Mr, J. H. Great- 
ead. Entrance was obtained to the underground workings at the 


explained the construction of the workings, the position and pro- 


and I believe he made one which gave every satisfaction. Being con- | posed fittings of the platforms, and arrangements for entrance and 
fident of the advantage that could be obtained by such an engine, | exit and the general manner in which the work at present com- 


pleted had been carried out. The party then proceeded for a short 
distance along the down tunnel citywards, afterwards passing 
through a connecting ge into the up tunnel, From thence 
they passed to the section of the tunnel acme be the direction of 
Kennington, and during their — the method of constructing 
the tunnel was fully seen and explained, the — features of 
interest being the boring shield worked by hydraulic rams, the 
manner of fixing the segments of the cast iron tunnel lining, and 
the apparatus employed for injecting the cement grouting under 








room, are considerably lighter in weight, cost a good deal less to 


more to do with his engine, Amongst his drawings showing 


air pressure, 
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Ordinary gas coke always has sulphur in it, but the copper will last a long 
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POLISHING WHEELS, 
(To the Editor of The Engineer.) 
Sir,—Can any of your subscribers favour us with the names of the 
ee of the most improved polishing wheels? G. R. 
ay 





THE SCREW SHAFT OF THE DANMARK. 
(To the Editor of The Engineer.) 

Srr,—Can you or any of your readers tell me whether the screw shaft 
of the s s. Danmark was of wrought iron or of steel, and if of the latter 
material, whether of Bessemer, Siemens, or cast steel ? W. B. W. 

London, May 8th. 
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MEETINGS NEXT WEEE. 


InstiTuTION or Civit, Ewotneera, — Tuesday, May 14th, ordinary 
meeting, at 8 p.m. Paper to be further discussed :—*‘ The Treatment of 
Steel ‘9 ay Pressure, and the Plant Employed for the Purpose,” 
by Mr. W. H. Greenwood, M. Inst. C.E. 

Society or Arrs.—Monday, May 13th, at 8 p.m.—Cantor lectures: 
“Heat Engines other than Steam,” by Mr. H. Graham Harris, M.I.C.E. 
Lecture IL,—Boyle’s law—Gay Lussac’s law—Expansion—Indicator dia- 
grams—Wait Indicator—Original instrument—Richards—Modes of test- 
ing engines—Balance sheets— Division of classes—Hot-air engines—Types 
of these—Use of regenerator—Stirling—Bucket—Ericssen—Bailey-—Rider 
—Other engines— Possible efficiency— Actual efficiency —Losses— Practical 
difficulties—Modes of overcomiog Leary rome for improvement. 
Tuesday, May 14th, at sp. m.—Applied Art tion : ** Vene' Glass,” 
by Dr. Salviati; Mr. J. Hungerford Pollen will preside. 

Roya. Institution.—The evening discourse on Friday, <g | 17th, will 
be given at nine o'clock by Professor Silvanus P. Thompson, B A., dD. - 
on ‘*Optical Torque.” Afternoon lectures at three o'clock :—Tuesday, 
May 14th, ** The Italian Renaissance Painters: their Employments,” by 
Mr. Jean Paul Richter, Ph D. Thursday, ag | 16th, experimental lecture 
on “ Chemical Affinity,” by Professor ewar, F.R 8. Saturday, May 18th, 
“The Origin and Development of Opera in England”—with musical 
illustrations—by Mr. Joseph Bennett. 

Geo.oaists' AssociaTion,—Saturday, May 18th, excursion to Boxmoor, 
Directors, Mr. John Hopkinson, F.L.8., F G.S., and Mr. John Morison, 
M.D., F.G.8. Leaves Euston Station by 2.15 p.m. train, due at Boxmoor 
at 3.4, 

Mereoro.ooicat Socirry.— Wednesday, the 15th inst., at 7 p.m., the 
following papers will be read :—‘‘ Account of some Experiments made to 
Investigate the Connection between the Pressure and Velocity of the 
Wind,” by Mr. W. H. Dines, B.A., F.R. Met. Soc.; ‘On an Improved 
Method of Preparing Ozone Paper, and other Forms of the Test, with 
Starch and Potassium Iodide,” by Mr. C.H Blackley, M D., F.R. Met. Soc.; 
ay Climate of Akassa, Niger Territory,” by Mr. Frank Russell, 





Norta-gast Coast INstTITUTION OF ENGINEERS AND SHIPBUILDERS.—The 
closing business meeting of the session will be held in the Lecture Hall 
of the Literary and ilosophical Society, Newcastle-upon-Tyne, on 
Monday, May 138th, at 7.30 p.m. (1) Minutes of the last general meeting 
will be submitted for confirmation. (2) The ballot for new Members will 
then be taken. (3) Mr. J. B. Dodds will reply to the discussion upon his 
pore on “‘ Corrosion and Pitting in Marine Boilers.” (4) Discussion on 

r. J. H. Hamilton's paper on ‘The Proper Capacity of Air Pumps.” 
It is intended that Members of the Institution and their friends—ladies 
included—shall pay a visit to the Forth Bridge on Tuesday in Whit-week, 
June 11th, but this will in a measure depend upon whether a sufficient 
number can make it convenient to go. 

Sanitary InstituTe.—Thursday, May 16th, at five o'clock, at the Parkes 
Museum, lecture by Mr. H. E. Davis on “ Fires and Fire Escapes, and the 
Prevention and Arrest of Fires.” 


Society or ArcHiTEcts.— Tuesday, May lith, at eight o'clock, at St. 
James's Hall, paper by Mr. A. Fisher on ‘The Rise and Progress of Art.” 





DEATH. 


On the 6th inst., at 9, Albany-place, Plymouth, WiLL1am Joan PaLwer, 
C.E., R.E.D., aged fifty-six. 
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SCREW PROPELLERS, 


THE escape of her Majesty’s ship Calliope from the 
harbour of Apia at Samoa, when the German and 
American squadrons had to succumb to the fury of the 
hurricane, was recently noticed in our columns, reference 
being made to the excellence of the engines with which 
the vessel is titted, by means of which she was enabled to 
make headway against the storm. On this topic some- 
thing more may yet be said, and the subject is one well 
deserving full consideration. Coupled with the engines, 
there is the propeller; and although at first the allusion 
may excite an incredulous smile, yet the fact that the 
screw of the Calliope was made of manganese bronze will 
be found, after a little investigation, to be a circumstance 
that ought not to be disregarded. We refer to the 
subject not merely for the sake of demonstrating the 
advantage which there is reason to believe the Calliope 
derived from the character of her propeller, but in order 
to deal with certain data, by which it woul! appear that 
a screw of this description really offers a substantial gain 
in the matter of speed. It is to be remembered that the 
Calliope made her way against the storm simply at the 
rate of half a knot per hour ; of course her inherent speed 
was considerable, but the storm neutralised the whole of 
it, except this small balance left in the ship’s favour. 
What may be termed the effective speed was very little, 
but that little was sufficient to save the ship. The 
Calliope may never encounter the like dilemma again, 
and it may rarely happen that an extra half knot per hour 
will rescue a ship from destruction. Yet this little half- 
knot, continuously maintained, is not to be despised, 
especially on along voyage. Or if the extra speed is not 
desired, a saving of fuel may be effected, representing in 
the aggregate a very appreciable sum of money. Reasons 
are forthcoming why a screw propeller made of manganese 
bronze should give a better rate of speed than one of gun- 
metal or steel, or any other metal yet known. But, in 
the first place, we may fall back on ascertained facts. It 
may be readily conceded that a commercial body like the 
Peninsular and Oriental Steam Navigation Company 
would not enter upon an extensive adoption of manganese 
bronze for the screws of its steamships, unless there was 
some practical advantage to be gained by doing so. 
Eleven of its ships are thus equipped, and a striking 
example on this point was mentioned a year ago, before 
the Institution of Naval Architects, by Mr. G. W. Manuel, 
the company’s superintendent engineer. Thescrew blades 
of the larat, made of steel, had been exchanged for 
others made of manganese bronze. In this instance, 
although the gain in speed was only about a quarter of a 
knot per hour, the effect was seen in a saving of between 
eight and nine tons of coal per day, or a total of 715 tons 
on the voyage out and home between England and 
Australia. The saving in coal represented about half the 
first cost of the bronze blades. This comparison is the 
more valuable owing to the fact that the diameter, pitch, 
and surface of the propellers were the same in both cases. 

Another very striking instance is furnished by the 
Australia and Zealandia, two steamships engaged in the 
mail service between Australia and San Francisco. These 
ships, originally fitted with steel propellers, had manga- 
nese bronze blades of exactly the same surface and pitch 
substituted. The speed was then found to be increased 
nearly one knot per hour, and the ‘passage was made in 
two days’ less time. A very satisfactory pecuniary result 
has been secured with regard to these vessels, by 





the acquisition of postal premiums, the amount being such 
as to pay many times over for the cost of fitting the new 
propellers. Eight ships of the White Star Line have 
propellers of manganese bronze, as well as two belonging 
to the Cunard Company. On the Inman line we have the 
City of New York, and the City of Paris, the latter famous 
for her extraordinary speed just accomplished on her first 
voyage to America and back. The Pacific and Orient 
Steam Navigation Company has manganese bronze pro- 
pellers for the Orizaba, the Oroya, and two other vessels 
of its line. The North German Lloyd Steamship 
Company has done the same with eight of its ships. 
One of these, the Lahn, of 8000 indicated horse-power, 
lately madea remarkably rapid passage. Some time ago the 
Scottish Oriental Steamship Company substituted manga- 
nese bronze propellers for others of iron and steel in four of 
its ships, the increased speed ranging from two-thirds 
of a knot to one knot per hour. The four other steamers 
belonging to this company were fitted with bronze blades 
when built. Other instances might be mentioned, but 
these will indicate the appreciation which steamship 
companies have coberinind for this particular kind of 
bronze, and there is every prospect that the use of the 
metal for propellers will extend. Outside the circle of the 
mercantile marine we have the example of the British 
Admiralty. The Colossus was fitted with twin screws of 
manganese bronze after a series of experiments on the 
strength of this material as compared with gun-metal, 
the trials being made at the works of Messrs. Maudslay, 
Sons, and Field, in the presence of the Admiralty in- 
spector, with the result that the manganese bronze was 
found to possess just double the strength of gun-metal. 
Consequently the adoption of the bronze effected a saving 
of from 20 to 25 per cent. in the weight of the propeller. 
In addition to the Colossus and the Calliope, manganese 
bronze has been employed for the propellers of the 
Calypso, Rover, Rattlesnake, and Sandfly. The French 
Government have adopted the same metal for the twin 
screws of the Tage, Cecille, Forbin, Surcouf, Troude, 
Lalande, and Cosmao. The Russian Government have 
taken the samecourse with regard to the Amiral Korni- 
low and the Rhynda. 

We may now say something as to the probable cause 
of the advantage given by manganese bronze when this 
metal is employed in the construction of screw propellers. 
A particular kind of manganese bronze is used for this 
purpose. There are five different qualities of the metal, 
that of which the propellers are made possessing great 
strength and toughness. We have already mentioned the 
proof of this in the trials made in the presence of the 
Admiralty inspector. The transverse strength of the 
metal is stated to be about equal to that of the best cast 
steel. Hence, as compared with gun-metal, a great 
reduction can be effected in the thickness of the blades, 
which therefore become finer and sharper. There is also 
a peculiar smoothness of surface, producing a diminution 
of skin friction, especially important where high rates 
of speed are employed. A velocity of forty or fifty 
miles per hour in the extremities of the blades gives 
value to everything which reduces the unproductive 
resistance. The power thus saved is utilised in giving 
greater speed to the vessel. Steel castings for propeller 
blades are very rough, and are almost always out of 
true pitch, owing to the warping which they undergo in 
the annealing furnace; whereas the manganese bronze 
blades are almost mathematically true, as shown when 
tested by the pitchometer. This metal has the advantage 
over steel of being more fluid when melted, thereby pro- 
ducing a finer casting. Freedom from pitting and 
corrosion preserves the blades for a long time in their 
original form, so that the life of a bronze blade may be 
reckoned as equal to that of the ship to which it is 
attached. So great is the saving of weight in the construc- 
tion of a manganese bronze propeller, that the reduction in 
the outlay for raw material renders the price about equal 
to that of a propeller made of gun-metal, although weight 
for weight the bronze is from 20 to 25 per cent. dearer. 
There is also the recommendation that the manganese 
bronze propeller will fetch a good price as old metal. As 
compared with steel, manganese bronze is about three 
times dearer at the outset. But the pitting which so 
soon takes effect on steel greatly enhances the cost in 
the course of years, so that after the lapse of a certain 
period that which appeared the dearest proves to be the 
cheapest. Taken all in all, there is accordingly much 
to be said in favour of manganese bronze. In these days 
when “ commerce destroyers” are in vogue with foreign 
navies, and vessels to catch these “ destroyers” are speci- 
ally needed in the Navy of England, it is well that we 
should not only know how to make powerful engines, 
but how to apply such power to the most efficient and 
enduring propeller. For this purpose we shall expect to 
find manganese bronze growing in favour as time goes on. 


SHIPBUILDING BY CONTRACT FOR THE NAVY. 


Ir is a clearly defined article in the economical creed of 
many of our legislators that the Royal dockyards should 
be employed solely upon the repair and maintenance of 
the fleet, and that all ships added to the Navy should be 
built by contract. Such an arrangement as that would 
be justifiable only upon evidence being produced that 
private shipbuilders were better able to build war shi 
than the dockyard constructors, and that the Royal dock- 
yards were better suited for the repairs of ships than 
private shipbuilding establishments. It is commonly 
assumed by many that the former of these two conditions 
has so often been demonstrated that no further proof is 
necessary, and certainly if one were to base their judg- 
ment upon such contrasts as the Inflexible and Benbow, 
the decision would assuredly be given in favour of build- 
ing new ships by contract. But the inquiries of Admiral 
Graham’s Committee into dockyard management, and the 
reorganisations which followed, have furnished newer 
and very different data for our guidance. Dr. Elgar has 
been a power for good at the dockyards during the 
interval ; and although every needed reform has not yet 
been effected, sufficient has been accomplished to present 
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the shipbuilding capabilities of the dockyards in a wholl 
new, and to many, unexpected light. The speed wit 
which the Nile and Trafalgar have been built, and the 
cheapness of their cost, show the Royal dockyards now to 
be formidable rivals of the private shipyards in all the 
conditions which formerly constituted the superiority of 
the latter. The contractor had hitherto ten the 
Government shipbuilder in speed and price, but never in 
strength and finish. Only a few further advances at the 
dockyards, and they will be able to defy competition all 
round ; and why should they not? With lower rates of 
wages than prevail in the private trade, no strikes or other 
losses of time—such as the two days after the fortnight’s 
pay—to contend with, and better workshops and building 
sheds, the Government should be in a much better posi- 
tion than the private builder to produce ships quickly 
and at a low cost. A wet day or a snowstorm stops the 
outside work ina private yard ; but under the substantial 
roof that covers a dockyard building slip, and aided by 
electric lighting, work can go on uninterruptedly in all 
weathers by day and by night. With such advantages 
as these, and with workmen disciplined into a condition 
of quarter-deck control, restrained from breaches of regu- 
lation by fear of losing a pension, the dockyard con- 
structor has a great advantage over his rival in the 
mercantile shipyard. Then, again, while the markets 
of the country are equally open to both, yet, as 
far as credit is concerned, the Government should 
be able to purchase materials, such as steel, iron, and 
timber, at least as cheaply as the private builder, and 
obtain quite as prompt delivery. Until quite recently, 
however, the dockyards have failed just at this point. 
They have not been enabled to receive their supplies of 
material and stores with the necessary promptitude, and 
so delay of production has resulted. This delay has 
aggravated the still more considerable hindrances due to 
the changes in design and alterations in detailed plans 
which were so frequent previous to the dockyards being 
tons under the control of Dr. Elgar and removed 

eyond the interference of the Admiralty constructive 
staff. The operation of medieval red-tapeism made it 
necessary that a file of letters in an ascending scale should 
be penned before a pound of candles could be had to 
illuminate a workman’s labours in the hold of a ship; and 
when it became a matter of obtaining a special plate of 
steel or iron for a particular job, instead of the article 
being “ wired” for and delivered in afew hours, as would 
happen in a private shipyard, the circumlocution depart- 
ment would industriously delay delivery over several 
weeks. Happily this state of affairs has been very con- 
siderably amended, and although there is by no means 4 
lucid or business-like system operating in all the chan- 
nels and departments of the Admiralty and dockyards, 
yet, thanks to Admiral Graham’s Committee and Lord 
George Hamilton’s reforms, the dockyard officers have at 
length something approaching to a chance of putting 
forth the full energies and capabilities of the national 
shipbuilding establishments, both in the production of 
new ships and in the repair of those which are not 
new. The establishment charges will always constitute a 
heavy burthen to be borne by dockyard work; but these 
charges will occur whether the yard be fully employed or 
not; and so, as was pointed out in a recent article in these 
columns, their incidence—and consequently their burden 
per ship—is diminished by keeping the yards up to their 
maximum pitch of activity. 

The private shipbuilder has an apparent advantage 
over the Royal dockyard, both in regard to speed and 
cost of production, by reason of the fact that the Admi- 
ralty have of late years almost invariably allowed a con- 
tract to be completed without making really necessary 
alterations in the vessel, rather than be at the mercy of 
the contractors in the matter of extras. Instances are 
not unknown, nor were they at one time rare, in which 
the profits made upon extras were as much as 400 or 500 
per cent. Indeed, it was not unusual for Admiralty work 
to be taken at under cost, with a view to making a good 
profit off the then inevitable extras, which arose through 
the rapid developments in naval science and ordnance 
construction. These developments are scarcely fewer, 
nor do they grow with less rapidity than before; but 
whatever alterations may arise out of them are now 
usually made after delivery at the dockyards, notwith- 
standing that it would, under other conditions, have been 
more economical to have put them in hand while the 
vessel was still in course of construction. Hence, as will 
be seen, two sister vessels built, the one at a dockyard 
and the other by contract, may be produced at costs 
which apparently are in favour of the private builder, 
but which actually, when both are ready for sea, are all 
the other way. Indeed, it must be quite clear that if the 
dockyard officers and workmen are the equal of the 
private shipbuilders and their employés in skill and 
intelligence, then with a fair field and no favour on both 
sides, the results should not be to the disadvantage of the 
former. But they have not until recently had a “ fair 
field,” for in addition to what has already been adduced, 
it was shown conclusively to Admiral Graham’s Com- 
mittee that the machinery of the Royal dockyards was 
very inferior to that commonly used in the private trade. 
This inferiority of tools was not such as to lead to the pro- 
duction of inferior work, but it certainly made the work 
more costly. 

Something has now in justice to be said on the other 
side of the question. Necessity is alleged, and with 
truth, to be the mother of invention; and it requires no 
great effort of the imagination to conceive that a man 
spending his own money will generally be at more pains 
to effect economies than one spending the money of others. 
The necessity for simplifying systems of work, and of 
avoiding costly methods when cheaper ones would serve 
the same purpose, has never been felt by a dockyard con- 
structor to the same extent that it has by a private 
builder working upon a small capital—perhaps borrowed, 
and at a high rate of interest. In point of fact, the 
great bulk of the labour-saving contrivances, and the 
economies effected by division of labour and improved 





systems of work in iron and steel shipbuilding, have pro- 
ceeded from small and struggling private establishments. 
It is only, then, in proportion as the dockyards keep in 
close touch with the private builder that they are found 
to move with the times; and this closeness of touch is 
chiefly maintained by the occasional employment of 
dockyard officers as “ overseers” upon ships building by 
contract. Similarly, as we pointed out in a recent article, 
the quality of the work turned out in a private shipyard 
is always improved when under Admiralty supervision, 
and the execution of naval contracts has therefore a 
beneficial influence upon the contractor’s workmen, which 
may be considered as a “set off” against the lessons of 
another kind that the dockyards learn from the private 
trade. 

There is one department of naval construction, and a 
very important ones too, in which the Admiralty have 
never sought assistance from outside sources; and when 
they hare endeavoured to learn anything at all it has 
only been by the study of other people’s failures. The 
Admiralty look only to their constructive staff for the 
designs of war ships; and notwithstanding the long con- 
tinued criticism directed by Sir Edward Reed upon the 
works of Sir N. Barnaby and Mr. W. H. White, their 
lordships appear so far to have full confidence in their 
professional advisers, and prefer their designs to those of 
their critics. Once only did Parliament force upon the 
Admiralty a design prepared outside of Whitehall, but 
the fate of the Captain was not such as to encourage a 
repetition of the experiment. In addition to the other 
reasons which cause one to deplore a terrible catastrophe, 
there will in many minds be associated a feeling of regret 
that it should have stood in the way of unofficial assist- 
ance being afterwards rendered in the development of 
naval design. While it is quite true that the Admiralty 
have at their command all the advantages derivable from 
the sea experiences of the officers of the Royal Navy, 
besides the possession of atrained staff of naval constructors 
and ordnance experts, yet it is to be feared that the coun- 
try fails to get the benefit of a great deal of mechanical 
and inventive skill through the operation of the exclusive 
system which has so long prevailed. We have only to 
point to the cases of the Reina Regenté and El Destructor 
war ships of superior excellence built at a Clyde shipyard 
for a foreign navy, and already illustrated in Tux Enci- 
NEER, in order to illustrate our meaning. The former of 
these two vessels at the time of her completion was far 
superior fo anything of the kind that had then been 
designed, and consequently the Spanish Government was 
better served in the matter of swift cruisers, by Messrs. 
J. and G. Thomson, than the Royal Navy was by the 
Admiralty constructive staff. Such performances have 
not been limited to the Clyde, for Messrs. Samuda, the 
Thames Ironworks Company, and Messrs, Armstrong, 
Mitchell, and Co. have, amongst others, shown themselves 
fully able to enter the lists against the Admiralty office as 
designers of ships of war. Lord George Hamilton objects 
to submit new designs of war ships to the consideration 
of a committee of experts, because by such a system the 
Admiralty are unable to fix personal responsibility ; but 
upon the same grounds all legislation by Parliaments is 
inferior to the mandates of a despot. What we want is 
the best design, and that is more likely to be obtained 
through the consultation of many than out of the ideas of 
one. There is not much advantage in having somebody 
to hang or to know who, technically, should be hanged; 
rather do we want naval designs so well thought out and 
discussed that the question of blame for failure can never 
arise at all. This is an aspect of contract shipbuilding 
which is worthy more attention than it has hitherto 
received. The shipbuilders who build to Admiralty 
designs might perhaps be able to contribute usefully to 
the designs themselves, and no harm could possibly come 
out of a competition in naval designs any more than of a 
competition in cost, speed, and quality of work. Con- 
sider to what extent the Admiralty are indebted to 
marine engineers throughout the country; and further 
contemplate what the marine engine would now be if its 
development had been left to the Government steam 
factories. Quite a shout of exultation is raised at these 
establishments, and the local newspapers publish the fact 
in bold type, whenever they succeed in making a set of 
small engines, “all by themselves;” and, be it observed, 
such engines are always copies of others, and never from 
original plans. The contract system, as applied to the 
supply of steam machinery for the Royal Navy, could 
never at any time have been dispensed with, and yet the 
Admiralty were nearly ten years behind the rest of the 
country in availing themselves of the compound engine. 

From what has been said, it would appear, then, that 
although the Royal dockyards are becoming modernised 
in their systems of work, and better able than heretofore 
to compete with the private trade in regard to speed and 
cost, yet it would be a public misfortune to deprive 
private shipbuilders of the opportunity of assisting in 
the construction of her Majesty’s ships, and much good 
might perhaps result from their competition in the 
preparation of naval designs also, 





WOODITE, 


THE new material which has recently been brought promi- 
neutly before the naval world under this name has many remark- 
able properties. That it should be the invention of a lady is out 
of the common, and not the least remarkable among its peculia- 
rities is the fact that its merits are advocated by both Sir 
Nathaniel Barnaby and Sir Edward Reed, who literally shook 
hands over it at the Institute of Naval Architects. Sir Edward 
appears to have had his attention called to it by being invited to 
report on it by the owners of the material ; Sir Nathaniel seems to 
have been in search for a satisfactory buoyant substance, and to 
have found it in woodite. All this sounds so much like a tale in 
astory book that it really told against woodite in the minds of 
the wary men on whose judgment its future might greatly 
depend. Mr. White, for example, is not likely, under present 
circumstances, to be won by the fact that Sir Edward Reed 
advocates woodite; and both Sir Nathaniel Barnaby and Sir 
Edward Reed are free lances—very heavy ones, no doubt— 











but still private individuals, who presumably have per- 
sonal interests in such questions. Admiralty experiments 
on india-rubber, when advocated by Captain FitzGerald 
had not been encouraging. Altogether woodite had much 
to contend against, and it seems to us that whatever 
service advertising may have rendered it, it has in some ways 
done it harm, if we may judge of the effect on others by that 
rodeo on ourselves, At this moment, as we look at Sir 
edward Reed’s report, it appears rather fulsome. To express 
strong commendation of an invention for about twelve or fifteen 
different purposes in succession in one report was, we admit, a 
difficult task. ‘To do this without the suggestion of personal 
bias or interest needed the most severe and grim treatment, and 
Sir Edward's report is couched in anything but grim and severe 
terms. Be this as it may, however, woodite appears likely to 
play @ prominent part in naval designs, unless something better 
of the same nature cuts it out, Sir Edward divides the uses of 
woodite and Mrs. Wood’s other inventions into two classes— 
(1) Protection of vessels and structures from accidental injury ; 
(2) from artillery torpedo, and ram attack in warfare. Another 
kind of classification, however, has something in its favour, if 
woodite itself beconsidered apart from the inventor's other designs 
viz., (1) woodite employed asan elastic medium, either for resist. 
ing blows, or, of what is of more importance, a layer in which 
holes are closed by means of elasticity ; (2) woodite as a buoyant 
substance. In the former capacity woodite to all appearance is 
a form of indiarubber. In the latter it appears to consist 
chiefly of cork. In both it has been subjected to certain chemical 
processes, and has been treated mechanically with a view to 
enabling it to resist the action of fire and water, chemically and 
mechanically. That is to say, it is intended to be as little 
inflammable as possible, to resist well the action of climate, and 
when torn or crushed by shot—we now refer to it in the buoyant 
form—to compress and hold together rather than crumble to 
dust, such as would impede the working of pumps employed to 
decrease the water. That an elastic material with any pretence 
to the qualities claimed should be recommended for butters goes 
without saying. We therefore need not dwell on the application 
of woodite to the sides of ships, wharves, and the like. The 
idea of making an oar into a form of life-buoy by the application 
of buoyant woodite may be good for lifeboats, but we cannot 
think that it would long remain on ordinary oars. We think 
that it would be knocked off before it was of any use. Horse- 
shoes made of dense ebony-like woodite must be a luxury 
if they will last a reasonable time. We will, however, pass at 
once to the main question, the use of woodite in ships-of-war, 
Against quick-fire gun attack a self-closing medium would be 
invaluable. India-rubber as tried by the Admiralty failed. 
This, it is urged, was mainly due to the fact that it was employed 
in sheets which were in a measure stretched, and which had a 
tendency to open when pierced. Woodite formed into blocks 
8in. thick were tried, built up behind thin plates by Norden- 
felt, at Dartford, by firing projectiles from the Nordenfelt 
6-pounder and 3-pounder Q.}. guns, so as to perforate directly 
and at 45 deg. The holes made by the projectiles closed up so 
completely that it is not easy to enter a probe far into them ; 
and water with a head of 40ft. failed to find its way through 
when applied to the self-closed holes. Four-inch blocks would, 
it is thought, prove abundantly sufficient for all purposes. 
With regard to the use of the buoyant form of woodite, the 
demand for it is obvious. Water enters a shot hole made in 
any cell, and fills it up to the water level. Were the cell stuffed 
with any solid substance, water could only enter in the measure 
in which such substance was actually removed by the entrance 
of the projectile. The medium to fulfil this purpose should be as 
light as possible. It should not absorb water, and it is advisable 
that it should be adhesive, as far as possible,and not crumble away 
so as to impede the action of pumps as noticed above. Many 
experiments have been tried to prevent the cells filling more 
than necessary. Closed earthenware jars have been employed 
in such spaces, some of which would be broken and some escape 
on the entrance of a projectile or torpedo. As to solid filling, 
cork is liable to become saturated gradually, and lose its 
buoyancy in a great measure, also to swell and strain the joints 
of the enclosing metal], and it is said to be liable to dry rot. It 
is stated that in France a substance termed tiflis is being used, 
which consists of the down of the heads of large bullrushes— 
not the pith, This can hardly have a future, we think. It is 
claimed for the buoyant form of woodite, of which there are dif- 
ferent experimental varieties, that it weighs from 14 lb. to 20 lb, 
per cubic foot, at a price of about £45 per ton, that it is lighter 
than cork, and excludes for twenty-four hours 96 per cent. of 
water, that it is protected against decay by its chemical treat- 
ment ; it will not take fire under the action of bursting shells, 
though a block can be burnt if put intoa fire, and, as above said, 
it does not generate dust and grit when broken by impact. These 
qualities are claimed for it. We have presented them so far as 
we understand the matter, wishing to do full justice to woodite. 
We think, however, that it ought to be subjected to a thorough 
Government or public trial before saying more for or against it. 


FOREIGN STEAMSHIPS IN BRITISH PORTS, 


THE question of the measurement of tonnage of vessels has 
brought up with it an allied question—that of the competition 
of foreign steamships in our own ports. Mr. R. 8. Donkin, M.P., 
drew the attention of the President of the Board of Trade to 
the matter a few days ago, and obtained the assurance that 
foreign steamships entering our ports “would be liable” to 
remeasurement if the Tonnage BiJl now before Parliament 
became law. But that only brings one of the grievances of the 
owner of British steamships to the surface; for it is well known 
that whilst foreign vessels in our ports are “liable” to be 
detained if they are overloaded, there is no instance of such a 
detention having taken place. One of the great difficulties that 
steamship owners have to meet is this: they are subject to laws 
in regard to loading, deck cargoes, &c., which foreign vessels 
have not applied to them in like circumstances here; and it is 
partly owing to this that we have to trace so large a sale of 
old steamships from British to foreign owners from year to year. 
It is certain that the divergent practice under the law is most 
irritating to the shipowner at home, but it is not difficult to 
see that the international aspect of the question, and the possi- 
bility of the application of foreign laws to British steamers 
abroad, makes it also a question of much delicacy. The new 
Tonnage Bill might increase that irritation if it were applied as 
some of the existing laws are now. It is more on the application 
of the law than on the liability to it that the grievance of the 
British owner of steamships turns ; and as there is little doubt 
that, under the influence of bounties and other methods of 
fostering the growth of steamers abroad, we shall have an 
enl competition, under which every burden on our vessels 
will felt very heavily. The aim of the new Tonnage Bill 
seems to be first at the river and passenger steamships; and 
though there is one instance of a steamer of about 160 tons 
gross being registered at one ton net, yet generally speaking 
these steamers are heavy due-payers, and this the more use 
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in several instances they make daily voyages between ports, as | conductor resistance, the insulation resistance, and the 
in the case of the steamers crossing the Channel. It is at once | electrostatic capacity of cables ; (4) the location of faults 
evident that the payment on a limited tonnage would give 4 | of various kinds in cables. With the exception of the 


handsome revenue to port authorities when that tonnage is paid 
on daily, and that the service at wharves must be a limited one 
if the steamer is only a few hours in port. on each occasion, as 
must be the case with a daily service. It is quite possible that 
the effect of the agitation which the Short Tonnage Bill has 
introduced may be to bring up some of the anomalies of the 
tonnage question, and especially one in regard to the measure 
ment of the steamers with different systems of water ballast. 
In that case the measure will have done good service, for there 
is little doubt that the method of measurement and assessment 
js not so fair now to all classes of steamers as it was when it 
was agreed upon, and that one of the wants of the day in steam 
shipping is a more accurate method of adjusting and assessing 
the port, harbour, and light dues to the tonnage using them, 
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Traité de Téégraphie Sous-marine. Par E. WunscHEnporrr. 
Ingénieur des Télégraphes, Directeur de Télégraphie Militaire, 
Paris, 1888. Librairie Polytechnique, Baudry et Cie., 
Editeurs. 1 vol., 556 pp., imperial 8vo, 

To read daily at our breakfast-tables reports of speeches 

delivered, and events that happened the previous day in 

all parts of the world, is now so regular a part of our dail 
life that we do not stop to reflect upon so great a marvel. 

The number of words sent through submarine cables to, 

for example, every Monday’s edition of the Zimes, would, 

if read aloud, occupy from two to four hours in delivery. 

The present generation, moreover, is quite unconscious 

of the total revolution in business of all kinds brought 

about by telegraphy, and especially the submarine branch 
of it. The total length of submarine cables at work is 

very nearly five times the circumference of the earth; a 

capital of nearly thirty-five millions sterling is invested in 

them; a fleet of thirty ships of various sizes is employed 

in laying, repairing, and watching these cables, and, at a 

moderate computation, the industry gives constant em- 

ployment to 11,000 men. 

No work on submarine telegraphy so complete as the 
one before us has yet appeared, and we congratulate the 
author and publishers alike upon its production. It is 
essentially the work of a telegraphic engineer of large 
experience, and is written from the point of view of the 
constructor and layer of submarine cables, and of the 
consultant when ice go wrong, rather than of the 
ordinary manipulator who is concerned mainly with the 
daily routine of a cable station. M. Wiinschendortt’s ex- 
perience has been chiefly gained in connection with the 
manufacture and laying of the French Government cables, 
in the Mediterranean and elsewhere, cables which were 
chiefly manufactured By English companies, and laid and 
repaired by English cable-ships. Although more than nine- 
tenths of all the submarine cables in the world have been 
designed, manufactured, and laid by theaid of British brains 
and British capital, it has been left to a French officer to 
write the only complete treatise on the subject. Surely 
this ought not to have happened? The work before us is 
divided into five parts, over which the subjects treated of 
are distributed as follows :— 

Part L., 53 pp., is purely historical, commencing with 
O’Shaughnessy’s demonstration in 1839 that wires covered 
with pitch “even under water transmitted, without 
appreciable loss, electric signals,” and Wheatstone’s pro- 
posals in 1840 for the establishment of submarine 
telegraphic communication between Dover and Calais. 
Due homage is paid to the energy and talents of Mr. 
Crampton in connection with the laying, on September 
25th, 1851, of the first practical cable across the English 
Channel, a cable which has been at work ever since. The 
first deep-sea cables were laid for the French Government 
in the Mediterranean, for communication with Algeria. 
The laying of the first Atlantic cable, completed on 
August 5th, 1858, which worked until the end of that 
month, is described, and the historical retrospect con- 
cludes with an account of the laying by the Great 
Eastern in 1866 of the first permanently successful 
Atlantic cable, and not, as stated by one of our contem- 
poraries, with the cables of 1886-87. 

Part II., 120 pp., deals in five chapters with the manu- 
facture of cables of different types. In the chapter on 
copper we are surprised to find no mention of the 
electrolytic process for preparing copper of high con- 
ductivity, by which many tons of pure copper are now 
manufactured weekly, and in the discussion of various 
insulating materials we miss the names of some that are 
very familiar to English postal telegraph electricians, as 
for example, Callender’s compound. The important use 
of metal tape to protect gutta-percha cores from the action 
of boring mollusca finds no place here in the account of 
outer sheathings and servings, although it is alluded to 
in Chapter X., where the causes of damage to cables are 
discussed. 

Part IIL, 128 pp, treats in five chapters of the laying 
and repairing of cables, and here our author is thoroughly 
at home, although his account is scarcely up to date in 
one or two points, especially in regard to the grapnel 
arrangements employed for raising cables for repair. 
That portion relating to buoys is, however, remarkably 
good, and equally so is the summary of the results of the 
deep-sea explorations of recent years, save that no refer- 
ence is made to the researches of the United States 
Government steamer Tuscarora in the Pacific Ocean, with 
a view to cables being laid there, the link still wanting in 
the cable circumference of the earth. The engineering 
problem of regulating the desired percentage of slack at 
different speeds of the vessel is discussed at some length, 
and the account given of the method of grappling for and 
raising a deep-sea cable is such that any intelligent reader 
can perfectly realise the mode of operation. 

Part IV., 151 pp., coutains four chapters, dealing re- 
spectively with—(1) instruments employed in electrical 
measurements ; (2) the application of these to the mea- 
surements of the galvanometers and batteries used in 





well-known Blavier test, foreign electricians have contri- 
buted but little to our knowledge of these subjects, and 
especially of fault location; hence the greater portion of 
these chapters is compilation, in which some of the more 
recent and accurate methods are not alluded to, and the 
sources of the information given are not always indicated 
as they should be. 

Part V., 85 pp., is devoted to the methods of working 
cables. The first of its two chapters, on the theory of 
signal transmission, contains several graphic representa- 
tions of the retardation of current flow, due to the 
electrostatic capacity of a cable, and also a very interest- 
ing discussion on the speed of signalling. The increase of 
speed obtained by the employment of condensers between 
the cable ends and the signalling apparatus at the two 
ends of the Brest—St. Pierre cable is stated—p. 471—to be 
33 per cent. On the 1881 Atlantic cable Muirhead main- 
tained in 1883 a speed of ninety letters, or 270 signals, 
per minute for nearly an hour and a-half; while on the 
cables between Marseilles and Algeria, 150 letters, or 600 
signals, per minute—p. 485-—have been transmitted. The 
last chapter in the book, upon the instruments employed 
in signalling and the ordinary working of cables, is some- 
what disappointing, inasmuch as many details of the 
modern practice of cable stations are wanting. A very 
full description, for example, is given of the old form of 
siphon recorder, with electro-magnets and round mouse 
mill; but there is no description of the tray battery 
necessary to work it, nor mention of the fact that this 
last is now sometimes superseded by the accumulators 
used in those cable stations where electric light is em- 
ployed; moreover, the new form of recorder, with perma- 
nent magnets, is but very briefly touched upon. 

We trust that before long this excellent, well-arranged, 
and comprehensive treatise will reach a second edition, 
when doubtless some of the deficiencies which we have 
ventured to point out will be remedied. The typo- 
graphy and the general character of the illustrations are 
excellent, but the usefulness of the latter would be much 
increased if a “legend” were printed underneath, briefly 
explaining what the engraving was intended to show. At 
resent reference has to be made to the text for this, and 
it is not always found on the same page as the engraving 
itself. The index also might be extended with advantage. 


A Pocket-book of Electrical Rules and Tables, for the Use of 
Electricians and Engincers. By JoHN Munro and ANDREW 
Jamieson, M. Inst. C.E. Sixth Edition. London: Charles 
Griffin and Co, 1889. 

Tuat this “ Pocket-book” should so rapidly have arrived 
at its sixth edition is a proof that it deserved the favour- 
able opinion which we expressed on its first appear- 
ance. In this new edition it has been found necessary, 
in order to bring it down to date as far as practical 
matters and applicable theory are concerned, to increase 
it by about 120 pages and a considerable number of new 
diagrams. If we say that this book in electrical engineer- 
ing has already reached that degree of completeness 
which makes it comparable with Molesworth in general 
engineering, we shall give a good idea of its character 
and value. The diagrams are clear and the subjects are 
well arranged. The recent additions concerning machines 
and the treatment of practical problems, are concise and 
to the point, and add much to the value of the book. We 
are asked to say that the price of the book—8&s. 6d.—was 
incorrectly given in another part of our last impression. 
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Un Voyage &@ Paris (A Journey to Paris); being a Collection of 


suitable strength. Its magnetic condition is thus rendered 
unstable, and its susceptibility appears to be greater for a small 
magnetising force acting in the same direction as that by which 
the bar was at first magnetised than for an equal small force in 
the opposite direction. In the experiment the end of the iron 
rod was about half an inch from the end of the suspended 
magnetometer needle; the bar of iron was 6in. long and 4in. in 
diameter. The whole of the bar was illuminated to produce 
the deflection. The instrument was so sensitive that it was 
affected by the iron in the wheels of cabs moving in the court- 
yard outside; the disturbance was not due to the vibrations of 
the ground set up by the cabs, 

Mr. J. W. Swan exhibited a Gramme ring, rotating under the 
influence of the magetism of the earth. Within a shallow circu- 
lar brass box, about five inches in diameter, twenty little coils of 
insulated wire were disposed near the circumference ; each coil 
consisted of 400 turns of wire, making 8000 turns altogether. 
The resistance of the coil when the current was split was forty 
or fifty ohms, the current passing in the ring was about half an 
ampére. This ring was free to turn on a vertical pivot, and 
continued to turn steadily, under the influence of the mag- 
netism of the earth. 

Mr. H. Brereton Baker performed some curious experiments, 
as follows,on non-combustion in dried oxygen :—(1) Charcoal was 
heated to redness in dried oxygen without any visible combus- 
tion. The oxygen had been in contact with the drying agent 
for two months. (2) Sulphur was distilled in oxygen dried by 
phosphorus pentoxide for five years ; no flame was seen. In 
mvist oxygen sulphur burns at a temperature of 320 deg.; its 
boiling point is 440 deg. (3) Phosphorus was distilled in oxygen 
dried in the same way; it boils at 290deg. In moist oxygen 
it catches fire at about 60deg. (4) “Ordinary phosphorus,” 
he said, is not luminous at any pressure in dried oxygen. 
Captain H. Capel L. Holden exhibited a chronograph for 
measuring the velocity of projectiles and small periods of time. 
Mr. William Crookes exhibited a great photographic map of the 
solar spectrum, taken by means of a Rowland’s grating. Mr. 
C. V. Boys exhibited some useful applications of fibres of quartz. 
Professor J. W. Judd exhibited specimens of Egyptian blue 
recently made by Professor Fouqué, who discovered the ancient 
colouriug matter to consist chiefly of silicate of lime and silicate 
of copper. Mr. Killingworth Hedges exhibited an automatic 
safety device for use in connection with electric light circuits 
when alternating current transformers are employed. 








DEATH OF MR. FRITH. 


DerbysHire has just lost in the death of Mr. E. Frith, engi- 

neer to the Duke of Devonshire, a gentleman who has rendered 

inestimable services to the northern parts of that county. We 

are accustomed, in speaking of engineers, to think so much of 

their gigantic bridge building and tower erecting, that the men 

who spend their lives in devising means to meet the ordinary 

wants of their fellow-creatures in remote hamlets are apt to be 
overlooked. Mr. Frith, at forty years of age, entered the service 
of the Duke of Devonshire at Hardwick, and took charge of the 
waterworks and woods at Chatsworth. He planned and carried 
out water supplies to many of the surrounding villages, includ- 
ing Beeley, Edensor, Pilsley, Bubnell, Ashover, Hathersage, &<. 
He regulated the mill power of the Wye at Bakewell and Ash- 
ford, built weirs across the Wye at Derwent, and constructed 
a large compensation reservoir at Monsal Dale, whereby 500 
cubic feet of water per minute are given out for the preservation 
of fish when the water is impounded in the mills above. He 
was employed as engineer to the Bakewell and Settle Unions, 
and in many works of consequence by the Dukes of Connaught, 
Rutland, Leeds, and Newcastle, Earl Ferrers, Earl of Ilchester, 
Lords Chesham, Sackville, Cowper, Penrhyn, and other noble- 
men and gentlemen of property. The Shefield Telegraph, in a 
detailed notice of Mr. Frith, mentions as his greatest and 
most useful work the supply with water of eighteen widely 
scattered villages in the mining parts of Derbyshire. These 
were then almost entirely without good water, and to 
supply them separately would practically have ruined the 
ratepayers. Mr. Frith, by a system of half a dozen reservoirs 
and 130 miles of pipes, solved the problem of providing the 
whole of these villages with water by bringing it from a con 

siderable distance, and at an expense so moderate that thirty 
years will suffice to clear off the whole cost of construction. 1t 
is. stated that this system is regarded by experts as the most 
perfect of its kind of water supply in England. The Ordnance 
Survey in their map have shown the whole arrangement of the 





Torpedoes and Torpedo Warfare. By C. Sleeman, late Lieutenant | pipes, being the only system thus honoured. He died at the 


age of seventy-one. 








INSTITUTION OF MECHANICAL ENGINEERS.—This institution held 
its annual dinner at the Criterion Restaurant, Piccadilly, on Fri- 
day. Mr. C. Cochrane, the president of the institution, presided, 
and amongst a company of gentlemen, numbering upwards of 200, 
were the Earl of Crawford and Balcarres, Lord Charles Beresford, 
M.P., Sir R. Fowler, Sir F. Abel, Sir George B. Bruce (President 
of the Institution of Civil Engineers), Sir Lowthian Bell, Sir G. 
Elliot, M.P., Sir Robert Rawlinson, Sir Douglas Galton, Mr. W. 


Last Wednesday, at a conversazione of the Royal Society at | Mather, M.P., Professor Stokes, M.P., and Mr. A. Giles, M.P. 
Burlington House, given by Professor G. G. Stokes, M.A., presi- | The Earl of Crawford responded for the House of Lords, and Mr. 
dent, among the scientific objects of interest exhibited was a | A. Giles, M.P., for the House of Commons, Mr. D. Adamson pro- 


posed ‘‘The Army and the Navy.” Lord Charles Beresford, in 


Bruce, and called by him the “electro-graphoscope.” It con- responding for both services, said that he believed that there were 
sisted of a white lath about an inch wide and 18in. long, which | YeTY teat reforms necessary to make the Army as efficient as it 
was made to rotate windmill fashion by an electro-magnetic 
motor; a picture then thrown on the rotating lath by the magic- 
lantern was visible in its entirety on the principle of the 
retention of vision ; the background some distance behind the by marines. If that was done he thought they would ve far more 
lath was also visible, hence the picture cast by the lantern | efficient. In the case of war these coaling stations must necessarily 
which was one representing a statue, seemed to stand out in | come under the command of the admiral of the station. As to the 


ought to be. One of those reforms was to make the Army in India 
a long service one. Another point was that in these days of steam 
and speed, which they owed to the mechanical engineers of this 
country in great part, the coaling stations ought to be garrisoned 


Navy alone, he believed that the Navy was the main line of defence 


Mr. A. W. Clayden exhibited a shallow vessel containing | of the Empire. We were a manufacturing country, the workshop 
water, with projecting flat horizontal pieces of zinc shaped to of the world ; and we must protect the material that came into our 
represent Europe and America, whilst the water represented the | Wor#sbops. Besides two-thirds of our food was water-borne, and 
oceans. Then, by means of a dozen or more small pipes, jets 
of air were blown over the water in such a manner that all the 
trade and other regular winds were thus represented ; the result | the country, and rightly so, was that of the life of the Empire, and 
was that the surface of the water took up motions representing 
the Gulf Stream, the cold current flowing down the coast of | Government. Himself he had no fault to find with that plan, 
Labrador, and that other actual oceanic currents were imitated. | because he had the satisfaction of seeing that it was his own plan. 

In an experiment shown by Mr. Shelford Bidwell, a bar of | In conclusion, Lord Charles Beresford said that a good battleship 
iron, which has undergone certain preliminary treatment, is | Ought to be so made that it could not be sent to the bottom unless 
placed close to a swall reflecting magnetometer. When the iron | the regen =a tng — His own mess was that certain 
is illuminated by an oxyhydrogen lamp, it instantly deflects the cites, otne Ge Baraat Gome, helene Gap wank ont te Senalpe ate. 


that ought to be protected; and one of his great objections to the 
naval administration was that they did not make out a scheme for 
that protection, The question which was exciting the attention of 


that had been brought prominently forward by the plan of the 


tions, should be tried to put this question beyond a doubt. Mr. J. 


magnetometer needle, as is evidenced by the movement | Tomlinson roposed “The Learned Societies,” to which Professor 
of the spot of light upon the scale; and when the illumi- | Stokes, M.P., responded. The toast of «The Professional Institu 
nation is cut off the spot of light at once goes back. The | tions” was given by Mr. A. Paget, and replied to by Sir George B. 
preparation of the iron consists in first magnetising it by | Bruce and Mr. F. Marshall. Sir John 


‘owler gave ‘The Institu- 


a current of electricity passed through a surrounding coil, and | tion of Mechanical Engineers,” which was acknowledged by the 








then very perfectly demagnetising it by a reversed current of | president, and the company dispersed, 
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THE PHOTOGRAPHIC EXHIBITION AT THE 
CRYSTAL PALACE. 
No. Ill. 

WE come now to the Eastman Dry Plate and Film Company, 
an American firm which first opened a branch in London in 
1885, but soon acquired a strong influence among photographic 
industrial establishments because the inventions it has intro- 
duced have been as a rule thoroughly good, placed on the market 
with sufficient capital, and in the major cases manufactured 


Fig. 18 





F 


with special machinery, so as to be beyond the reach of ordinary 
competition. It may be interesting to some readers, certainly to 
photographers, to give here a few particulars not previously pub- 
lished about the rise and origin of this firm. Mr. W. H. Walker, 
the manager of the English branch, acquired his early expe- 
riences in Colt’s Armoury in Connecticut. Much of his life was 
spent in work connected with marine and locomotive engineer- 
ing, but he always took a 
special interest in photo- 
graphy. Finally he went 
into business in 1883 with 
the Eastman Dry Plate Com- 
pany, of Rochester, New 
York State, in the manufac- 
ture of photographic appa- 
ratus and dry plates. They 
introduced the flexible film 
and roller slide, now well 
known all over Eurupe, for 
taking negatives upon an 
endless band of paper. This 
apparatus was patented by 
Mr. Eastman, and was de- 
scribed with illustrations in 
this journal last year. Out 
of the Eastman Dry Plate 
Company the present com- 
pany was formed in 1885, 
with a capital of £60,000, 
and although the factory at 
Rochester, N.Y., was totally 
destroyed by fire last year 
and then rebuilt on a larger 
scale, in four years, Mr. 
Walker informs us, 30 per 
cent. of the original capital 
has been returned to the 
shareholders in dividends. 

The Eastman Dry Plate 
Company was established in 
America about ten years ago 
by Mr. Eastman, who is still 
a young man of great 
energy. He joined forces 
with Mr. Walker. They 
patented their joint inven- 
tions and founded the newer 
company. Both had begun 
their work in photography 
asamateurs. In early times 
Mr. Eastman invented a 
plate-coating machine which, 
so far as Mr. Walker knows, 
was the first one ever 
brought into practical use. 
The principle of it is repre- 
sented in Fig. 18, in which 
a cylinder is revolving in 
the direction denoted by the ) 
arrow E, in the trough of YW) 
emulsion F. The plate H K 
held by a pneumatic ball N, 
is pushed over the cylinder 
in the direction denoted by the arrow K, and thus is coated 
with emulsion on its under side by the revolving wheel A ; in 
fact, it is an early hand-coating machine. 

An outgrowth of the machinery erected for the coating of 
continuous films for the camera, was the production of con- 
tinuous lengths of gelatino-bromide paper, which had never 
before been turned out on that wholesale scale. 

American photographic cameras and stands for studio work 
differ considerably from those 
of England. 
side elevation of a stand for 
which the Eastman Company 
are the London agents, and 
made by the Scovill Adams 
Company, of 
The camera represented upon 
it is a small one, pictured in 
its most extended position. 
The stand is intended for the 
carrying of amuch larger camera. The principal distinguishing 
characteristic of this camera is, that instead of its back being 
adjusted by a screw motion as in English heavy cameras, the 
back is easily unclamped from any definite position, and drawn 
immediately by the hands intw approximate focus, where it 
may be again fastened, and the final adjustment and clamping 
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New York. | 


In light tourists cameras, those of English make still hold their 
own against the world. 

The single back to the Scovill camera, represented in Fig. 22, 
| is of unique construction, inasmuch as it is fitted with two bars 
| or rails which are adjusted simultaneously, to-or-fro, by a rod 
| having a right and left-handed thread at its opposite extremi- 

ties, so as to bring to the centre a plate of any size. The 

cameras just described have also a sliding back, enabling the 
| operator to make one or more exposures upon different parts of 
| the same plate. 














Fig. 22—AMERICAN CAMERA BACK. 


| Fig. 23 represents the external form of the kodak camera 
| made by the Eastman Company. It measures but 3}in. by 
3fzin. by 64in., yet by means of the roller slide within, carries 
enough sensitive paper to take 100 negatives of circular form 
2$in. in diameter. When completed at the works it is corded 
and sealed, so that the purchaser knows that it has not been 
opened before it has reached his hands. Before the orifice in 
front of the lens is uncovered and before the seal is broken, the 





Tse ENCINEEB 
AMERICAN HEAVY CAMERA STAND. 


shutter of the lens is “set” ready for action by pulling a string, 
as represented in Fig. 24; when taking an instantaneous view 
the camera is held in the hands, and the shutter released by 
pressing a spring on the side of the camera. The head of this 
spring is denoted by a black dot on the side of the camera in 
Fig. 25. The lens cap is then put on, more film unwound for a 
fresh exposure by means of the folding T-piece which projects 
outside the top of the camera, the shutter is again set by pulling 
the string, and an exposure is made upon the next subject. 


Fig. 19 is the | 





Fig. 23—THE KODAK CAMERA, 


completed by means of a small hand lever, represented in Fig. | 


20, which cut explains itself. The arrangements just described 
are manifestly of a time-saving nature. This camera closes 
into small compass for shipment. Fig. 21 is an end elevation 
of the same camera and stand. 

The peculiarity of the stand is the ease with which large 
cameras of great weight can be adjusted in desired horizontal 
or inclined positions at different elevations by the direct action 
of levers. The only objection to the use of levers is that they 
make more noise than screws. The advantage is that they 
save time. These cameras and stands are already in use by 
several of the most celebrated English portrait photographers. 


Exposures with the camera held in the hand yield good results 
only when the light is strong. For indoor views and more pro- 
longed exposures a firmer support is necessary. The instrument 
| is then placed, say, upon a table, and exposures made by un- 
capping the lens, as in Fig. 25. 
| Supposing the kodak to be used by some one who does not 
wish to give any time to photography, he need never open it, 
| but simply give exposures on the subject of which he wishes to 
get a pictorial record, and then send the instrument to the 
vending firm, who will develope and print his pictures for him 
at fixed charges, and recharge the camera with another roll for 








another 100 negatives. An object of the instrument is that it 
shall be of utility to those of the general public who have 
intelligence enough to hold it steadily pointed at whatever they 
wish to photograph, and then to pull a string. 
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Fig. 2i—-AMERICAN CAMERA STAND, 


Others, however, may wish to develope their own pictures. In 
such case the roll holder has to be removed, as represented in 
Fig. 26, in the ruby light of the developing room, and the 
length of paper exposed cut off and drawn out, as in Figs. 27, 28 


Fig. 24 Fig. 25. 
{* | \ j 
ye 
ry 











and 29. Then the end of the film has to be passed over the 
exposure table, as in Fig. 30; then it has to be clamped, after 
which the roll holder is replaced, as in Fig. 26. The shutter is 
again set, as in Fig. 31, and all is ready for another expusure, as 


Fig. 26 





in Fig. 32. Fig. 33 represents a fresh roll of sensitive paper, 
and Fig. 34 the insertion of it in the roller slide after the pre- 
ceding roll is exhausted. In developing, the lengths cut off are 
such that three pictures are developed on one strip, and the 


Fig. 27 
Fig, 29 





dish holds three strips, so that nine pictures may be developed 
at once. Fig. 36 shows the three pictures on the strip, as held 
up before the developing-room lamp to observe the progress of 
the ‘operation, Fig. 37 represents the kodak roller slide, in 


Fig. 28 








which the rollers are disposed not quite in the same manner as 
in the ordinary Eastman roller slide, described in these pages 
last year. One of the best features in this slide is a mechanical 
arrangement for keeping the paper always in the same state of 
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tension, despite varying hygroscopic and other conditions. 
Unless this be done, dark marks come out on development at 
places of greatest pressure on the roller. Fig. 38 shows the 
kodak lens within a horizontal cylinder, with a slot in it. This 
cylinder is the instantaneous shutter, and as the slot flies past 
the front of the lens, light is momentarily allowed to pass to 


Fig. 30 Fig. 3! 





the sensitive film. The external front of the camera, removed 
to show the lens, is pictured at the bottom of this cut. ; 

Some ignorant photographers have expressed perplexity as to 
what a “kodak” may be, but every man of the meanest intelli- 
gence knows that the kodak is an animal which frequents the 
same haunts as the basilisk, and that its corpse is never brought 
home by hunters until they have first settled accounts with the 
arp photographic processes, those which produce images in 
platinum black are of the most permanent value, because the pictures 
do not fade, and are more durable than the paper on which they are 
printed; moreover, they are 
of engraving-like beauty. In 
Paris and among the more cul- 
tured classes of this country, 
they are beginning to super- 
sede ordinary silver prints. 
Developed silver prints on 
paper can be made so strongly 
to resemble  platinotype 
prints, that even experts can- 
not tell the difference without 
special tests,so in London as in 
Paris, the photographers who 
turn out portraits in platino- 
type should advertise them as 
“unalterable photographs in 
platinum;” until this is done, 
the public in this country who order platinotype prints should 
“gee that they get them,” and that they are described as such on 
the receipt given upon payment. The platinotype processes at 
present in commercial use bear some resemblance in their 
principles of production to the ordinary blue prints made by 


Fig. 32 








engineers, for in both cases the action of light is to reduce a 
ferric to a ferrous salt ; when certain salts of platinum are also 
present in the paper, and the exposed print is placed in a hot 
solution of certain other substances tending to reduce metallic 
platinum, the ferrous salt produced by light overcomes the 


Fig. 36 
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equilibrium of chemical forces present, and the platinum is 
reduced in proportion to the action which has been exercised by 
light. This isthe old-established platinum process, devised by 
Mr. W. Willis, an engineer, who has been the sole pioneer of 
platinum photographic printing on an industrial scale, but at 


mee 


Fig. 38—KODAK LENS AND SHUTTER. 


the Crystal Palace Exhibition demonstrations have been given 
daily by his agents, or rather by those of the Platinotype Com- 
pany, of a new industrial process, in which there is no platinum 
salt in the paper when the latter is exposed to light; when 
the iron print is placed in a cold solution containing platinum, 

hat metal is reduced and precipitated by the ferrous image on 
the paper. In criticisms of this process, made at meetings of 
photographic societies by those who have tried it, the general 
tendency of opinion seems to be that the cold process is slightly 
oetter than the hot one for yielding good prints from gelatine 
negatives; with collodion negatives it may be different. When 
only two or three prints have to be developed it is not economical 
to use the cold platinum bath; but when prints have to be 





developed in somewhat large numbers this objection does not 


apply. In the Journal of the Camera Club for December, 1888, | 


will be found a long description of the cold process by Mr. 
Willis, containing much useful information about platinotype 
printing, but he omits information as to the platinum salt used, 
so it would take up too much space here to give the other 
details by themselves. Necessarily, he employs a platinum salt 
somewhat easily reduced—possibly the potassium chloroplatinite 


used in the hot process, though some other platinum salts will | 


answer as well, The late Sir William Siemens said that a good 
invention is like a lost baby, for it is economical to the State to 
pay somebody to look after its welfare and to bring it up, which 


object is achieved in the case of inventions by the patent system. | 


Mr. Willis has, under Patent Law, fostered platinum processes 
in photography with honour to himself and advantage to the 
public, for a vast number of pictures now exist which will not 
fade, and some of them in coming ages must prove to be of 
exceptional historical value. 


In our first notice of the Crystal Palace Exhibition, doubt was | 


expressed as to the plate changing system adopted in Dr. Kreu- 
gener’s book camera being original; since then we have made 
inquiries and find that it was invented by a professional engi- 
neering photographer, Mr. J. A. Harrison, who exhibited it at 
the Photographic Club, on March 7th, 1881; the useful German 
camera at the Crystal Palace was simply Mr. Harrison’s put into 
book form, Among the other exhibits of Messrs. Marion and 
Company wasa heavy mahogany stand for carrying gigantic 
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Fig 37—THE KODAK ROLLER SLIDE. 


cameras, and containing a new movement by Mr. A. Cowan for | 
raising and lowering the instrument. The principle of the | 


movement is the employment of three or more toothed racks, 
raised vertically by means of a horizontal worm wheel which has 
on one face of it a bevel wheel which is driven by a spur wheel 
of much smaller diameter, giving great power and enabling the 
operator to raise the heaviest cameras with ease. Whenever 
practical photographers see Mr. Cowan’s name attached to an 
invention, they are pretty unanimously satisfied that it is 
good even before they try the invention themselves, with which 


remark our notice of the Crystal Palace Photographic Exhibition | 


of 1889 comes to an end. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPOR 


e 


Argentine Republic and Chili railways.—The French Minister 


at Santiago reports: Recently numerous schemes have been | 


promulgated, and committees have investigated the best methods 
of establishing communication between the Argentine and 
Chilian railways by a line across the Andes chain. The project 
which appears the most feasible, by reason of the small extent 
of line to be constructed and the large centres of activity to be 


put into communication with each other, consists in connecting | 


the extreme Chilian station of Santa Rosa de Los Andes to the 
terminus of the Argez‘ine line at Mendoza, the distance being 
1773 miles—56 miles on Chilian territory and 121$ miles on 
Argentine. The works have been commenced on Argentine 
territory and carried out for 28 miles beyond Mendoza. A 
second scheme has been proposed, consisting of a line 785 miles 
long, crossing the Andes much further south than the preceding 
—starting from Valdivia on the Pacific, passing through 
Chapeles Kedina and Carmen de Patagores, and ending at 
Bahia Blanca on the Atlantic. <A third project has been sub- 
mitted by a Chilian company, consisting of a line 149 miles long, 
passing the Corderillas further north—starting from San Antonio 
station on the present line from Caldera to Copiapo, following 
the courses of the Jorquera, Turbio, and Cachilos rivers, and 
ending at Pucha-Pucha on the Argentine frontier. The most 
successful will probably be that which, pushed on with most 
actively, offers the best prospects to capitalists ; the commercial 
relations and the transit between the Argentine Republic and 
Chili not being important enough to need several companies. 
Germany : Floating commercial museum.—In order to open new 
markets for Germany it has been determined to create a perma- 
nent floating travelling museum for the display of goods. A 
gigantic steamer 564ft. long, 70ft. wide, and 46ft. deep, is to be 
built for the purpose, and is to visit in rotation all the great 
harbours and ports of the world about once every two years. 
The vessel is to sail from Hamburg in the spring of 1890, and 
proceed thence round the world by North and South America, 
California, Japan, China, Australia, India, and the Mediterranean 
Sea. The required capital is estimated at £250,000. The 


German export union takes a warm interest in the undertaking, | 
and appeals to all who may desire to contribute capital, goods, | 


or personal service, to communicate with that society at Berlin. 
The vessel is expected to attract purchasers and visitors in great 
numbers, and will be able to stay in each of the commercial 
centres visited long enough to be of practical service to German 


trade, and to arrive at favourable periods of the year. London | 


will be the fourth port visited after starting. 

Germany. Trade of Lubeck in 1887.—On comparing the 
amount of business done in 1887 with that in 1886, the differ- 
ence between the two years will be found to be but slight—a 





decrease in one department being compensated by an increase 
in another. The imports of English coal were about the same 
as in 14686—41,000 tons—while the total amount drawn from 
Westphalia exceeded the supply of 1886, amounting to 23,893 
tons. The prices of English coal were:—Best West Hartley 
engine coal, 12s, to 14s. per ton; Scotch coal, 10s. 10d. to 12s, 
per ton; double-sifted nut coal—small ccal—10s. to 11s, 6d. per 
| ton; brick kilu steam coal, 7s. 7d. to 8s. 4d. The chief places 
from which English coal was imported were Blyth, Newcastle, 
and West Hartlepool. Freights were—From Blyth, 4s. 7}d. to 
| 4s. 9d. and 5s. per ton; from Newcastle, 4s. 3d. Such low 
prices have hardly ever occurred before, and are owing chiefly to 
the low freights. The chief customer is still this city and neigh- 
bourhood., Foreign steamers exclusively take best West Hartley. 
| Steamers going out take English coal, but a part of them prefer 
| Westphalian coal, which costs £3 15s. per wagon of ten tons. 
| The import of coke from England has ceased. The requisite 
| supply for household purposes was chiefly furnished by the gas- 
works of this city, and by imports of gas coke from Hamburg 
| and Westphalia. The import of petroleum from North America 
| fell off considerably, whilst that of Russian petroleum in- 
| creased. Copper decreased. The import of Swedish char- 
| coal iron increased by 2000 tons, or 33 per cent. This 
| Swedish iron being indispensable for many superior iron 
| and steel goods, its import into other countries was naturally 
| below its former extent. In the German iron industry a 
| great change has taken place. While in November, 1886, West- 
phalian bar iron could be bought at the pit for £4 7s. 
per ton, the same was quoted in September, 1888, 
at from £5 15s. to £6 per ton, which latter price 
would seem to represent the extreme limit; unless, 
in spite of the German duty of £1 5s. per ton, the 
purchase of English iron should prove to be of advan- 
tage. Various projects have been started for the 
extension of our railway system, but they are far 
from being taken into serious consideration. Little 
progress has been made with the projected canal for 
connecting the Elbe with our harbour. The expenses 
of construction have been estimated at £900,000, which 
large sum our little State will not be able to afford. 
Since the German Empire a short time back voted 
£8,000,000 for the construction of the Nordostsee 
Canal, the prospects of further grants for the Elb 
Trave Canal have been put aside, but negotiations 
are still pending. A central station for supplying 
part of the city with electric light has been con- 
structed, and is in working order. It answers pretty 
well, and serves to light up many private houses 
and several large public buildings in the principal 
streets. The light is more brilliant, the system 
simpler, and far less dangerous than gas. The price 
is higher, but it is expected that it will become 
cheaper in time. The Chamber of Commerce has 
appointed a committee to deliberate about the foun- 
dation of a “Fortbildungschule ”—supplementary, or 
technical school—for young merchants. The chief 
question is whether attendance shall be compulsory. 
Although the use of such an institution cannot be 
too highly valued, yet mercantile energy and tact, 
as far as they can be learned at all, will only be 
acquired by practical experience. 

Greece: New railway.—Contractors desirous of tendering for 
the construction of the Piraeus-Larissa Railway, may obtain the 
necessary documentary information on written application to 
| the Greek Legation, 5, St. James’s-street, S.W. . 

Italy: New railway.—The United States Consul-General at 

Rome reports: An important branch line of railway from Rome 
to Solmona has been opened for traffic. The line runs easterly 
from Rome, chiefly through a mountainous country, across the 
provinces of Rome and Aquila, for a distance of 73 miles, to 
Solmona—a city of 18,000 inhabitants—and there connects with 
the line leading to Aquila, chief city of the Abruzzi district, and 
| also with the Adriatic Coast Railway, thus opening communi- 
| cation between Romeand the Adriatic in a direct line across the 
| kingdom, without the long and tedious detour to the north or 
| south, as heretofore. The new line has been built by the 
| Government, with the aid of interested communes and promises, 
| 


| 
| 
| 
| 
| 


| at an expense of £2,700,000. The line is Government property, 
| but is worked by the Italian Adriatic Railway Company, to 
| whom it has been leased. The opening of the line is considered 
| an event of great importance in Italy, both from a commercial 
| and strategic point of view. 

Queensland: New customs tariff free list.—Boiler-plates and 
tubes, carriage and cart makers’ materials, namely, bolts, brass 
hinges, nuts, shackle-holders, spring steel, tacks, tire bolts, centri- 
fugals, copper piping, plain sheet, cream separators, diving 
pumps, dynamite gelatine, lithofracteur, blasting powder, fuse 
detonators, and other explosive, except gunpowder ; engines, fire, 
gas, portable, traction ; iron angie, bar, channel, hoop, ore, pig, rod, 
from ;%;in. to 4in.; rolled joints up to 10in. by 5in.; scrap sheet, 
plain, ungalvanised tee; machinery for carding, spinning, weav- 
ing, and finishing the manufacture of fibrous material; dry air 
for refrigerating without engine ; for the manufacture of felting 
and paper; fur telegraphic purposes; machines, namely, for 
drying timber, joinery, planing, printing, but not the motive 
power for same; malleable iron piping, muntz metal, ploughs, 
steam rollers, patent, for flour mills; steel angle bar, rails; 
sheet, tee, unwrought, tin-plates; tools, namely, adzes, anvils, 
augers, bits, axes, bevels, bits, blowpipes, braces, breast 
drills, hinge borers, chisels, edge planes, files; forks, dig- 
ging, hay and stable gouges, grindery; hoes, garden, plan- 
tation; knives, hay, pruning, putty; plane irons, planes, 
rasps, saws of all kinds, but not the machinery connected 
therewith ; scrapers, ships’ screws, bench, brass coach, galvanised, 
hand, table, wood; scythes, shares; shears, garden, hedge, 
sheep, tinsmen’s; shovels, sickles, spades, spokeshaves, spoke 
trimmers, squares, trowels, vices, and patent saw vices; type, 
zinc, tubing for artesian wells. Articles and materials as may 
from time to time be specified by the treasurer, which are suited 
only for and are to be used and applied solely in the fabrication 
of goods within the Colony. 





£s.d. 
5 % ad val. 
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Carriage bent-wheel rims, felloes, hubs, naves, shafts, 
SI as’ cm, a0.jne: Fee oe: a0)? ean. Lee % 
Gy Is og. ne 00) Us 05, 46... 
Iron castings for building purposes... .. 
Iron, corrugated, galvanised wire, per to’ 
Tron castings, malleable, nails, per ton .. 
Pe eee eee 
Lead, red and white, per ton Sa ae ee 
MEIROEGL: GUID, DOE GRIER S555. 00) 06, 04 05, 00 
All goods other than those enumerated in the tariff.. 1 
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Sririt Encines.—The application of volatile hydrocarbons in 
lieu of water for producing power is just now attracting consider- 
able attention, and we are glad to hear that Mr. Yarrow will read 
| & paper on this subject at the Society of Arts on Wednesday even- 
| ing next, the 15th inst, 








404 


THE ENGINEER. 


May 10, 1889, 





ey 





RAILWAY MATTERS. 


Tue South Australian Government have made an 
arrangement by which an engine-driver who runs bis trains for two 
years without accident will receive a bonus of £10. 


An expenditure of 20 lakhs of rupees has been sanc- 
tioned by the Government of India towards the construction of 
the Mon Valley Railway, in Burmah. It will eventually extend to 
Bhamo, vid Mougoung. 


THERE are now 32} miles of cable tramway in Mel- 
bourne. The number of persons carried during the last half of 
1888 was over 19,750,000, Cone an increase of 9,400,000, as com- 
pared with the returns for the same period of the previous year. 


Ay application has been made to the Dewan by 
D. W. E. Leighton, of Madras, for a concession to construct a 
tramway from Kamasamudram to Kolar station through the Kolar 
goldfields. The capital of the company is to be two lakhs, and a 
local firm has taken up one-half the shares. 


THE New South Wales Railway Commissioners have 
decided to abolish the office of Architect and Engineer-in-Chief for 
existing lines and branch services. Some other officers will also, it 
is said, be dispensed with, and a saving of about £4500 will thus 
be effected. The Commissioners will in future adopt a standard 
plan for works, which will result in economy and uniformity. 


Tue Midland Railway Company is stated to have in course 
of construction at its plant works at Derby a number of passenger 
vehicles with lavatory accommodation for third-class as well as 
first-class passengers. The carriages are on the bogie principle— 
composite first and tbird-class compartments, with separate lava- 
tories between them. This will be a great comfort in travelling on 
long journeys. 


TuE solicitors to the Glenelg (South Australia) Cor- 

ration recently seryed the railway company with notice requiring 
it forthwith to discontinue running trains in the streets of the 
municipality, but at the same time stating that if the sum of £280 
was at once paid to the corporation, permission would be given to 
the railway company to run engines through the streets as hereto- 
fore during the current municipal year. 


Ir is said that a London banker and a merchant from 
Foochow, China, were recently taken from Omaha to Cheyenne in 
a special train, to enable them to overtake the Golden Gate Special, 
and thus connect with the steamer Arabic at San Francisco, thereby 
saving three weeks ina journey to Hong Kong. They paid 600dols. 
for their train, and were, the Railroad Gazette says, carried 123 
miles in 125 minutes, 


In his report to the Board of Trade on the collision 
which occu on the 18th of March at Snow Hill station of the 
London, Chatham, and Dover line, when a standing Crystal Palace 
train was run into by a train from Victoria to Hendon, Major- 
General Hutchinson says the collision was due to the system of 
working the Snow-hill incline, and to an error of judgment on the 
part of the driver as to speed and signals, but he concludes that 
there is “‘ little doubt that this collision would have been altogether 
avoided, or at any rate much lessened in its violence, had the 
Hendon train been fitted throughout with a continuous brake.” It 
may be mentioned that the fitting of the L.C.D.R. stock with the 
Westinghouse brake is now being actively proceeded with. 


Tse Vienna Tramway Company has arrived at a final 
settlement with its drivers on most of the points which caused the 
recent strike. The working day was fixed at twelve hours, including 
one free hour for the midday meal, and three classes of wages were 
appointed for men who had served (1) more than ten years ; (2) 
more than five years; and (3) less than five years respectively. 
The highest class is to receive 1fi. 70kr., or about 3f. 60c. a day; 
the second class 1fi. 60kr.; and the third class 1fil. 50kr. Deductions 
will be made for the sick and pension funds as heretofore. On the 
other hand, the drivers are to receive full pay for one day of absolute 
rest out of theseven. The rates of pay for overtime work, which is 
never to be compulsory, have been reserved for future discussion. 


Durive the year 1888 there were in the United Kingdom 
131 cases of trains running over cattle or other obstructions on 
the line, by which two passengers and one servant were injured ; 
fifty-seven cases of trains running through gates at level crossings, 
by which two servants were injured ; one case of the bursting of a 
boiler, by which two servants were injured; ten failures of 
machinery, springs, &c., of engines, by which two passengers and 
two servants were injured; 288 failures of axles, by which five 
passengers were killed and thirteen passengers and two servants 
were injured ; one failure of brake apparatus, by which four pas- 
sengers were injured ; eleven failures of couplings, by which three 

ngers and twoservants were injured ; two failures of ropes used 
in working inclines, by which one servant was injured ; 250 failures 
of rails, by which four passengers and four servants were injured ; 
and three other accidents, by which two passengers were injured. 


In reporting to the Board of Trade on the collision that 
occurred on the 27th March near the Worcester sidings on the 
Great Western Railway, on the passenger line to Barton Station, 
Hereford, when the passenger train which was proceeding from 
Barr’s Court to Barton Station at Hereford ran into a goods train 
which was standing opposite the Worcester sidings on the Barton 
branch, Colonel Rich says:—‘‘ This collision was caused by the 
neglect of the driver of the passenger train, who ran past the 
Worcester sidings distant signal, which was at danger, and ran his 
train into a g train which was standing on the line in front of 
him without keeping any look-out. The passenger train was 
running at the time with the passenger coach in front, a brake 
coach next to it, then the engine, and lastly the tender. The 
practice of pushing passenger coaches in front of the engine pre- 
vents the driver from having a good view of the line, is always 
attended with danger, has been frequently animadverted on by the 
officers of the Board of Trade, and should not be done. I have 
been informed by the officers of the Great Western Railway Com- 

ny that it has been decided to complete what is known as the 

recon curve at Hereford. When this is done, the Midland 
coaches from and to Brecon will run direct into and from Barr’s 
Court Station, Hereford, and will not go to Barton Station. I was 
informed that it has also been decided to arrange the working of 
the branch to Barton Station on the block system.” 


TuHE inside railway service of the Paris Exhibition has 
been undertaken by M. Decauville, of Petit Bourg, who has sup- 
plied and laid down a double line of 24in. gauge, and steel rail 
of 19 lb. per yard, fitted with his patent steel sleepers and 
base plates, This line is 34 miles—6 kilos.—in length, the starti 
point being the Gare de la Concorde, which is the princi 
entrance'to the Exhibition, opposite the Ministére des Affaires 
Etrangéres. The lines traverse the Esplanade des Invalides, Quai 
d’Orsay, Pont d’Alma, Eiffel Tower, and thence to the Galerie des 
Machines, opposite the new Bastille. ere are, besides the two 
termini, Gare de la Concorde and Galerie des Machines, three 
intermediate stations—(1) Pont d’Alma, (2) Palais d’Alimentation, 
(3) Tour Eiffel. The service will be effected with ten lecomotives 
and 100 carriages of new and various designs, the trains following 
each other every ten minutes from nine o’clock in the morning 
until midnight. There will therefore be 188 trains per day during 
the week, and, if necessary, 300 will run on Sundays. Visitors to 
Paris interested in portable railways should visit his works at Petit 
Bourg, where they will be able to gain some idea of the enormous 
extent of the various departments, and also see at work the power- 
ful tools and machinery. The works are connected with the main 
line at Corbeil by his electric tramway of 24in. gauge, which every 
Tuesday and Friday meets the trains leaving Paris at 11.20 and 
1.30, enabling visitors to return to Paris by the express leaving 
Corbeil at 4.39, arriving at Paris at 5.20, 





NOTES AND MEMORANDA. 


Tue City of Paris has steamed 2855 miles in 5 days 
23 hours 7 min., which is 2 hours 48 min. shorter than the Etruria’s 
record on May 7th, and six miles above the record of the Umbria, 


A new method for preparing paper for wrapping 
metallic articles to prevent tarnishing is said to consist in incor- 
porating with the paper, or applying to its surface a fine powder of 
metallic zinc, 

Accorpine to the Electric World, Mr. C. Bowie has 
found that the static electricity generated by calender rolls in a 
paper mill acts very injuriously on the life of glow lamps. They 
are now effectually protected with wire guards, 


In this city, the Virginia, Nevada, Enterprise says :— 
‘The 1500-horse power of three Pelton water-wheels is transmitted 
by steel wire cables from the bottom of a shaft 1500ft. in depth to 
the surface of the earth ; it is then taken from the pulleys at the top 
of the shaft, and carried by means of wire ropes 1600ft. eastward— 
crossing a deep depression on pulleys placed on tall wooden towers 
—and is there made to drive the big amalgamating mill of the 
Consolidated California and Virginia Company.” 


WHILE commenting on a memoir presented to the 
Academy of Sciences, M. Cornu gave it as his opinion that the light 
emitted by shooting stars is not due to conflagration or to the heat 
of impact. In those high regions our atmosphere is too unsubstan- 
tial to render the explanation acceptable. It is much more likely, 
he says, that the phenomenon is one of static electricity developed 
by simple friction, and it is well known that rarefied gases can be 
made to glow intensely with but very little electric fluid. 


ATTENTION has lately been called by an American 
physician—Dr. Lindsey—to the therapeutic value of regions below 
the sea-level, for asthmatical or consumptive patients, who there 
have continuously higher atmospheric pressure than at the sea- 
level. Excellent effects have been thus obtained in the valley of 
Conchilla, near Los Angeles in California, about 273ft. under the 
sea—barometric pressure only about 7 mm. higher. This has 
suggested a reference to other places in the world of very low level. 
The most noteworthy place of the kind on the earth’s surface is 
9 the Dead Sea district (— 1289ft.), and Nature gives the 
ollowing concerning others :— Lake Asal in East Africa (— 639ft.), 
the oasis of Araj in the desert of Lybia (- 270ft.), the Arroyo del 
Muerto in California (— 230ft.), the oasis of Siwah in Lybia 
(— 123ft.), the borders of the Caspian (— 86ft.). 


Tue use of soda in secondary batteries, mentioned by 
Mr. Preece in his — at the Society of Arts, is rapidly in- 
creasing in practice. The object of the addition is to prevent the 
accumulation of non-reducible sulphate of lead. We note that 
Mr. Preece has found the addition to work perfectly, and ascribes 
the invention to an accidental idea of Mr. Barber Starkey. It has, 
however, been advised on theoretical grounds by several chemists. 
It was suggested by Mr. Swinburne, at a meeting of the Telegraph 
Engineers in 1886, and the theory was explained. The action 
depends on the slight solubility of lead sulphate in sulphate of 

a. A little dissolves and is at once electrolyeed, the lead being 
deposited. A little more sulphate is then dissolved, and so on. 
In cases of rapid charge a little caustic soda may be set free in the 
immediate neighbourhood of the plate, and dissolve the sulghate. 


Pror. R. THRELFALL has described a method of appli- 
cation of Clark’s cell to the construction of a standard galvano- 
meter. A large cell, as above mentioned, together with a known 
platinoid resistance, are used to standardise a reflecting galvano- 
meter, constructed with a single movable coil, sliding in guides so 
as to vary the constant in known proportions. Two controlling 
magnets are carried on opposite sides of a sleeve sliding ona 
central tube, inclosing the Jong fibre, and a small hollow copper 
cylinder in oil actsasa damper. The tangent law was found by 
calculation to be practically correct up to 15 deg., and the scale is 
curved so as to read tangents on a scale of equal divisions. To give 
this result the approximate polar equation to the curve is shown to 
be r = f (1 + 0°2076 + 0°02696'). Instandardising the instrument 
a known current is sent through it from the Clark cell, and the con- 
trolling magnets adjusted till the spot comes to a fiducial mark on 
the scale. By varying the position of the coil, currents ranging 
from 0-001 to 0°4 ampére, can be measured. 


A paper on “ Certain Ternary Alloys of Lead, Tin, and 
Zinc,” was read at a March meeting of the Royal Society by C. R. 
Alder Wright, F.R.S., and C, Thompson, F C3. It is well known, 
that quite apart from a tendency to separate more or less com- 
pletely into different mixtures during solidification, certain 
mixtures of molten metals show a tendency to separate into two 
alloys of different densities on standing fused for some time. Lead 
and zinc and bismuth and zinc have been shown by Matthieson 
and V. Bose to form two such mixtures; the authors find that 
aluminium and zinc or aluminium and bismuth also behave in the 
same way; in each case two different alloys are formed, one con- 
sisting of the heavier metal with a little of the lighter one dissolved 
therein, the other of the lighter metal containing a small quantity 
of the heavier one. On the other hand, tin will alloy indefinitely 
in all proportions with any of the four metals, lead, bismuth, zinc, 
or aluminium, the mixtures exhibiting no particular tendency to 
separate into two different alloys on simply remaining at rest in a 
fused condition, although in certain cases more or less separation is 
apt to occur during solidification, owing t« partial formation of 
eutectic alloy. Various other metals, ¢g., cadmium, antimony, 
silver, appear to behave like tin in this respect. It seemed to be 
of interest to examine the behaviour under similar conditions of 
ternary mixtures where two of the ingredients are not miscible 
together in all proportions—like aluminium and lead—whilst the 
third is miscible indefinitely with either of the other two—like tin. 
It might be expected that with certain proportions a single stable 
alloy would result, whilst with others the mass would divide into 
two different ternary mixtures. In fact, this is precisely what occurs, 


Iv a paper read before the recent meeting of the Insti- 
tution of Naval Architects on ‘‘ Corrosion and Fouling of Iron and 
Steel Ships,” Professor V. B, Lewes, F.C.S., referring to paints and 
such coatings, said :—‘‘At present the favourite substance used to 
give colour and body to such varnishes is the red oxide of iron, the 
colour of which effectually cloaks any rusting which may be 
going on under it. In using the red oxide for this purpose, care 
should be taken that it contains no free sulphuric acid or soluble 
sulphates, as these are common impurities, and are extremely 
injurious, tending to greatly increase the rate of corrosion. The 
finest coloured oxides are, as a rule, the worst offenders in this 
respect, as they are made by heating green ae ea ae of 
iron—and in most cases the whole of the sulphuric acid is not 
driven off, as the heat av nied impairs the colour; this acid is 
often neutralised by washing the oxide with dilute soda solution, 
but very little trouble, as a rule, is taken to wash it free from 
the resulting sulphate of soda, which is left in the oxide. A 
sample of exceptionally good colour intended for using in protec- 
tive compositions was sent me a few weeks ago for analysis, and 

roved to contain no less than 15°3 per cent. of sulphate of soda. 
The best form of oxide of iron to use for this purpose is obtained 
by calcining a _ specimen of hematite iron ore at a high 
temperature. hen prepared in this way, it contains no sulphates 
but from 8 to 40 per cent. of clay ; if the percentage does not, how- 
ever, exceed 12 to 18 per cent, it is perfectly harmless, Composi- 
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MISCELLANEA. 


“CuLtivaTine Farm Lands by Steam Diggers,” is the 
title of a a by Mr. F, Proctor, published by Messrs, Vinton 
and Co,, London, 


Tue Natal Legislative Council has unanimously adopted 
a resolution endorsing the action of the Natal delegates to the 
Bloemfontein conference. 


On the Oroya Railroad in Peru there are some of the 
highest bridges or viaducts in the world, including the Verugas 
and the Infernias viaducts, 


Mr. G. W. Hastines, M.P., has accepted the president- 
a. of the Congress of the Sanitary Institute, which is to be held 
in Worcester, commencing September 24th next, 


Tue prospectus is issued of the Hopcraft Furnace 
Company, with a capital of £220,000 in 220,000 shares of £1 each, 
the object of the company being to acquire and work the Hopcroft 
furnace patents, 


Tue Architect of May 3rd has.a design for the proposed 
County Council Buildings on the Thames Embankment. ‘The 
drawings, of which there are three, are by Mr, Ernest Riinty, 
architect and surveyor, 


WE are requested to state that Mr. James Young, of 
Low Moor, Bradford, has ceased to be connected with Messrs, 
Sharp, Stewart, and Co., Limited, and now represents the Low 
Moor Company, Limited, only. 


At the Melbourne Centennial Exhibition the highest 
award given for pulverising machinery was awarded to the Globe 
Mill Company, London, These mills are being sent with otber 
machinery to Queensland Goldfields, to Sydney, Transylvania, 
Canada, and the Transvaal. 


A REPORT to the coroner, Mr. W. H. Barstow, who 
presided during the inquiry into the collapse of the floor of the 
Saltaire dining-hall, on the 15th ult., has been written by Mr. 
J. Waugh, Bradford. One man was killed and three injured by 
the fall of the floor. The fall is attributed to failure of false 
collars supporting brackets. 


A PAMPHLET on the rapid chlorination plant used in 
the Newbery-Vautin process for the extraction of gold from 
crushed ore, concentrates, or tailings when other substances are in 
combination with the gold, has been written by Mr. Chas, Appleby, 
and is issued by Messrs. Appleby and Co., London. The pamphlet 
is nicely illustrated, and briefly but clearly describes the plant and 
the process. 


In answer to a question in the House of Commons by 
Mr. Coghill on dust in factories, Mr. Matthews said “the whole 
subject of amending the Factory Acts—and this point among 
others, namely, whether effectual means can be devised for 
preventing injury from the inhalation of dust—has lately been 
engaging my attention, and I have a Bill in preparation. The 
state of public business is such that I cannot at present give a 
positive pledge that I shall introduce legislation on the subject 
during this session, but I shall be very glad if I can find an oppor- 
tunity of doing so.” 


Messrs. ARCHIBALD SMITH AND STEVENS have been 
entrusted with an order for a large hydraulic lift upon their 
“ Reliance” principle for Messrs. Lloyds, Barnetts and Bosanquet’s 
headquarters, Birmingham, this being the third order from the same 
firm. The load is to be one ton. A similar lift is in progress for 
the Grand Atlantic Hotel, Weston-super-Mare, and another just 
completed at some flats near the Albert Hall, Kensington, 
Hydraulic lifts of Reliance and other types are in progress for the 
Fracati Restaurant, for Messrs, J. Barker and Company, Kensing- 
ton, and for Messrs, Mooney and Company, Dublin, 


Tue Durham College of Science is inluck. The King of 
the Belgians has communicated to the governors, through the Belgian 
Consul at Newcastle, his intention to contribute the handsome sum 
of £500 towards the fund set apart for building a wing to per- 

tuate the memory of the late George Stephenson. This gift will 

te | opportune, inasmuch as shortness of funds is still the great 
difficulty the energetic promoters of this important institution 
have to contend with. The act of the King of the Belgians is 
extremely graceful, and is another proof of the friendship 
which has so long existed between the two nations. It will be 
remembered that George Stephenson laid out the whole of the 
State railways in Belgium, and therefore his name is almost as well 
known in that country as here. 


Tue following are the particulars of the trials of Messrs. 
J. and H. Gwynne’s new pumping machinery, engine-house, 
Pottery Point, Swansea Harbour, made on April 12th, 1889. The 
contract was to we 4 into the North Dock = 124 acres 2ft. 2in. 
of water three hours before and three hours after high water. 
124 acres = 7,586,191 gallons; = at the rate of 21,0/2 gallons 
= 94 tons per minute; ditto 1,264,320 gallons = 5640 tons per 
hour, actual work done. The above 7,586,191 gallons = 2ft. Din. 
pumped in 14 hours before and 14 hours after bigh water = 3 hours 
in lieu of 6 ; = 42,125 gallons or 188 tons per minute ; = 2,528,700 
gallons = 11,280 tons per hour. The contract quantity was to be 
from 25,000 gallons to a maximum of 30,000 gallons per minute. 
The reading on the index of entrance to Pottery Lock, when the 
pumps started work at 1.5 = 15ft. 10hin.; when trial was over, at 
4.5 = 18ft. ljin. Total for three hours = 2ft. 27in. The machinery 
worked very smoothly, and none of the bearings got heated during 
wd trial, and there was no commotion in the water of the Pottery 

n, 


Oy the Ist inst., at a meeting of the Liverpool Engi- 
neering Society, Mr. C. H. Beloe, M. Inst. C.E., read a paper on 
‘The Purification of Water and Sewage by the Magnetic Spongy 
Carbon Process.” He said: ‘‘ A great natural cause of purification 
of water which would otherwise be unfit for human consumption 
was the aeration effected by passing over rocks, waterfalls, &c., and 
destroying impurities. In the majority of cases subsidence and 
mechanical filtration were the only artificial means adopted for the 
purification of water on a large scale, and it was essentially a 
mechanical or straining process which could only remove the 
matter in suspension in the water, and had hardly any appreciable 
effect on the matter in solution, which was invariably the more 
deleterious substance of the two. No matter what material was used 
as the filtering medium, considerable economy in working could be 
effected by employing large subsidence tanks, if the water to be 
purified contained much matter in s nsion. The difficulties 
attending the use of filtering media had led to the discovery of 
magnetic spongy carbon, commercially called polarite. It was a 
= and absolutely insoluble mineral substance, specially manu- 

actured for the filtration of water, fluids, and gas. It extracted 
iron and lead from water, and destroyed organic matter in solution. 
There were several methods of applying this material to the purifi- 
cation of water. Water supply could be purified on a large scale 
by passing it through a filter constructed in a manner similar to the 
ordinary sand filters, with the addition of a layer of polarite at 
least 6in. thick, mixed with an equal quantity of sand. From 500 
to 1000 gallons per square yard could be obtained from it in twenty- 
four hours.” Dealing with the subject of sewage purification, Mr. 
Beloe, after describing various processes adopted in the precipitation 
of age matter, referred to the “international process,” which 





tion manufacturers can easily test their red oxides for th ves, 
to see if it contains soluble sulphates, by warming a little of it 
with — water, filtering through blotting paper, ‘and adding to 
the clear solution a few drops of hydrochloric acid, and a little 
solution of chloride of barium—easily obtained at any druggist’s. 
If a white sediment forms in the solution, the sample should be 
rejected,’ 





was in use in various places, and which had given the greatest 
satisfaction. It was a magnetic precipitant and deodorant called 
ferozone, which was rich in ferrous iron, and which also contained 
alum, calcium, sulphate magnesia, and rustless magnetic oxide of 
iron in avery spongy and absorbative condition. Its cost for sewage 
filtering weed be hers 14s, per square yard, or £4 per ton. 
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ON UNIVERSAL ROLLING MILLS FOR THE 
ROLLING OF GIRDERS AND CRUCIFORM 
SECTIONS. * 

By Hvco Sack, Duisburg-on-the-Rhine, 

In the face of the multifarious applications and the continuously 

‘ ing use of girders and similar sections—the value of the 

imports of this kind of iron into England in 1887 is stated to 

have been no less than £1,000,000, and in previous years it was 
robably of almost similar magnitude—it is a remarkable fact that 
uality of this kind of iron has not as yet attained the 


grow 


verfestion which now-a-days generally is required of rolled iron. 
Whilst all other products of rolling mills are submitted to the 


+ tests, yet, with the highly important H iron, people are 
pean oe he tent with much less strength An a pro- 
portionate increase of weight instead, where that is admissible. 
‘or bridgework and other iron structures exposed to strains by 
sudden shocks, and in cases where safety has to be combined wit 
the least weight, built-up girders are always preferred. This is 
b e, by the ordinary Lyd of rolling mills, it is not possible 
to produce properly worked flanges. The wider and thinner and 
the less tapered the flanges, the greater becomes the difficulty. 
This defect can be avoided with channel and sleeper sections by 
rolling them in a bent state, It makes itself less felt with tees, 
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Fig. i 


tee-bulbs, flanged rails, and smaller girders. With heavy H girders 
it is difficult to mitigate this, as will be seen from the following 
notes:—In order that the rolled bar may easily fit into the 
next groove, the latter is always somewhat wider than the previous 
one. In this way secti are obtained of increasing width, and 
it is obvious that under such circumstances no pressure can be 
exerted upon the outer surfaces of the flanges, and their width 
cannot be much reduced. Therefore the inner surfaces alone offer 
a point of attack for reducing their thickness, By this process the 
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Fig. 2. 


rolls must evidently squeeze themselves between the inner surfaces 
of the flanges. 

When a girder is between the rolls, the material is scraped down 
on the inner face of the flange, the edges of the rolls raising 
there a ridge and accumulating material in the corners. 
Now the material in the corners must be displaced laterally—that 
is, across the fibre, thereby weakening the tensile strength of the 
material. Until the contact of the rolls at the web occurs, we 
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Fig. 3 


may distinguish two stages: the first, when the roller comes into 
contact with the flanges and begins to scrape ; the second, when 
the material is piled in the corners and displaced laterally. 
Before acting upon the web, which is the third stage, it is clearly 
to be seen that the flanges have been stretched out nearly com- 
pletely, whilst the web still preserves its original length. This 
wy of procedure, of course, must produce a great strain in the 
rolied material, besides considerable wear and tear of the rolls, 
owing to the scraping-down action. These are great drawbacks 
to the usual process of rolling girders, and explain why it is so 
important to use soft iron. Evidently a material which yields 
easily to the rolls, and which, therefore, is capable of taking up 
the strains caused by the unequal, and far from simultaneous, 





extension of its mass, will be best suited for the manufacture of 
structural sections, Phosphoric iron these qualities in 
a high degree, and consequently, in spite of its cold-short defects, 
is largely used for the manufacture of joists. This also explains 
why the gradual rolling of the girder sections by numerous passes 
through the rolls will somehow mitigate the evil, for the more 
rapidly the rolling is effected, the more pronounced the defects 
will be. With smaller H ti a iderable number of 
ours can be arranged upon the rolls. In consequence of this 
act, they are, as a rule, always of a better quality, but with larger 
sections a great number of grooves would require a considerable 
length of rolls, which would be very expensive, and at the same 
time give trouble in anes them and keeping them in working 
order. In Belgian and German mills, the large 20in. and 22in, 
girders of phosphoric wrought iron are roughened down, as a rule, 
in nine, or eight, or even seven Thus the pile, which is 
built up to a similar shape, is directly and very rapidly formed 
without appropriate welding grooves, which implies a doubtful 
welding of the material, all the more so as the flats in the pile 
are arranged across the web, 

Clearly this rapid rolling process cannot have a good influence, 
Moreover, these practical difficulties lead to the adoption of sec- 










































































Fig..4. 


tions suitable to the exigencies of rolling, rather than to products 
capable of resisting the strains which they are intended to bear. 
A glance at any section-sheet will show that the height of the 
flanges does not increase in proportion to the width of the web. 
Apart from the bad distribution of the metal from the point of 
view of its power of resistance, an evil also lies in the proportion- 
ately greater quantity of material removed by the rivet holes in a 
low thick flange. Generally, also, the web of large section is 
much too heavy in proportion, a circumstance which frequently 
alone suffices to give the preference to a rivetted girder. Hence 
we may see what influences are operating to keep the built-u 
girder in favour, But we may also recognise the vast field of wor 
that would open itself out to a more perfect system of rolling, 
pee gue rolling of steel. Onlysmall steel girders up to12in. 
can now be rolled in the ordinary train enema Although 
the possibility of rolling larger sections by means of the present 


rT 





























methods cannot directly be denied, yet it cannot be seen how they 
could compete with regard to price. As already mentioned, in 
order to reduce the pernicious effects of unequal and unsimul- 
taneous stretching, the bar must undergo as many passes as 
possible, which requires too many housing frames, rolls, and engine 
power, and as a consequence, too many expenses. Finally, the 
products, though faultless in appearance, are still of doubtful 
value, because the strains which during the rolling process can 
never be fully avoided, diminish the trustworthiness of these 

ers, 
O Consider now the position of the steel industry, the products of 
which—mainly railway supplies—are subjected to the public tender 
system, which is not calculated to enhance prices, whilst the condi- 
tions required as to quality are growing in severity, and the trade 
itself, moreover, depends upon an irregular demand. It may, 
therefore, be assumed that the following communication on a new 
arrangement of rolling mills will be welcome, Evidently, and as 





Fig. 6 


conveniences already stated 
rolls arranged in one plane. 
Those first attempts, however, could not fulfil the 
Tsar te sith d perfect] trically arranged 
o! readth, and perfectly symmetrically a 
i They could not succeed, 
were so complicated in construction and difficult to handle, and 
they could not resist the great strains of the rolling pressure, so 
that the whole idea of such a system was given up as fruitless. 
How far the objections then raised have been met by the 
arrangements proposed to be submitted to the present meeting of 
— men must be left to their judgment, It may, however, 
mentioned, that the trials which, a few months ago, were 
made with a Sack universal mill at the works of the Steel 
Company of Scotland at Newton, those of Messrs, David Colville 
and Sons in Motherwell, and at other places, have proved this 
mill, as regards the durability and simplicity of its arrangement, 
to be a practical success, a further advantage, it has been 


times even existing housing frames may be used directly for my mills, 
whilst still remaining serviceable for their former purpose. This 
may be seen by the pape based upon housings of a revers- 
ing plant of Messrs. David Colville and Sons, and containing Sack’s 
arrang t. The leading principle of Sack’s mill is to drive. the 
horizontal rolls only, the top roll being adjustable in the usual way 
by a top screw gear, by means of which the vertical rolls are moved 
simultaneously, according to rules, implied by the kind of section 
to be rolled. The vertical rolls are loose rolls, the spindles of which 
are of about two-thirds of the diameter of the horizontal ones, and 
strong enough for their purpose. They are driven by the friction 
against the bar to be rolled, and are carried in housing boxes, 
which are provided with wedge-shaped pant sliding upon 
the corresponding surfaces of two pairs of rails. These rails are 
inserted into the housing frames, and rest upon the bottom and 
top carriages of the horizontal rolls. They can be adjusted both in 
a vertical and in a horizontal direction by means of screws and 
— which are all easily accessible, even whilst the mill is at 
wor' 

The exact adjustment of these rails is a matter of importance, 
because it affects the correct correlative position of the vertical 





many former attempts prove, it is only possible to remedy the in- 
by a universal mill, consisting of four 
ractical 
ucing sections without fins, and with flanges 
to the 
because the mills at the time 
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Fig. 7 


rolls against the horizontal ones. Having got into this position, 
the rolls always remain at a certain proportional distance from 
each other, suitable for the rolling process, a distance which is 
influenced by the angle of inclination of the wedge-shaped pro- 
jections of the bearing-boxes of the vertical roils. Now, by screw- 
ing down the top horizontal rolls, the two top setting rails are also 
lowered, and force the vertical rolls, by means of the wedges of 
their housing-blocks, towards each other; and as the top horizontal 
roll descends, the vertical rolls descend with it, but only through 
half the distance, so that they always remain central. 

This will more ey! be seen from Fig. 6, which shows the posi- 
tion of the rails C at the beginning and end of rolling, the former 
position by full, and the latter by dotted lines. On raising the 
screws, the vertical rolls, with their carriages, are pulled apart by 
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the action of balance weights, which, however, in large mills are 
better replaced by steam or hydraulic cylinders. 
The housings of the mill are in no way different from those now 
usually employed, so that they may serve for all other purposes of 
the plant. Heavy guards are provided to prevent the formation of 
collars, in case the material should split at the ends during the 
process of rolling. Sack’s mill differs from former designs in one 
very important point, viz., in so far as the working surfaces of 
the rolls cover the section on all sides—Figs, 7 and 8—thus avoid- 
ing an irregular and unsymmetrical accumulation of material and 
the formation of fins. It may further be of interest to point out 
that other sections can also be rolled—angle and cruciform sections 
—with J, sections of great length and width, and thin ribs without 
tapering. The rolling in a universal mill similar to the H mill will 
offer advantages, whilst the rolling of cruciform sections of larger 
dimensions and parallel ribs, with sharp outer edges of nice appear- 
ance, could not & done at all before. Obviously, the value of this 
section is based upon these qualities, and lies in sizes of 6in. to 
18in. The use of this form has hitherto been arrested by the diffi- 
culties of production. By ordinary rolling trains it can only be 
manufactured in small dimensions and with tapering ribs, useless 
for any structural work, whilst cruciform sections of correct form 
can compete in every respect with all other pillar sections. I refer 
in this regard to the remarks at the end of the paper, 
and now proceed with describing the rolling mill system, 
which is shown in Figs. 3 and 4 for the cruciform section 
in the second and last position, and in Figs. 1 and 2for the H 
section for the first and last through the universal mill, The 
rolls for the J, sections are similar to the H ones, with the excep- 
tion that the bottom roll carries a collar, corresponding with a 
roove of the top roll, thus dividing the H section into two parts. 
ft has already been mentioned that the mill is chiefly intended for 
steel and reversing or cogging plants. The blooms are roughed 
down, either in a square shape for X sections, or in a rectangular 
one for H sections. This can be done in every cogging mill, and 
thus no special previous rolls are required, which is an obvious 
advantage. Suppose the universal mill be annexed directly to the 
cogging rolls, the latter can always remain at work for general 
pu , even when the universal rolls are to be changed, or have 
to be idle for want of orders, &c. 


(To be continued.) 


Fig. 8 








Ir is a singular fact, the Army and Navy Register 
says, that one of the guns of the Vesuvius should have been 
temporarily disabled from a cause which no one had thought 

robable. Several trials of the guns of a preparatory nature had 
nentirely satisfactory, the firing valves had been nicely adjusted, 
and it only remained to prove that a 2001b. shell could be thrown 
to all ranges inside of one mile and at the rate of one in two 
minutes, Three dummy shells were fired on Thursday successfully, 
the range being a little less than one mile. The fourth shell 
was different from those first fired, being a 10in. sub-calibre hollow 
cast iron ‘shell, weighing 5001b. It was placed in the middle gun, 
and when that gun was fired the hollow cast shell immediately went 
to pieces in the gun. The breech section of the gun was badly 
wrecked, and considerable damage was done to the mechanism, 
We are glad to hear nobody was injured. 








1 Iron and Steel Institute, 


a that this mill, as a rule, can without difficulty be com- 
bined with any existing reversing or cogging mill, and that some- 
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AMERICAN ENGINEERING NEWS. 
(From our Correspondent.) 

Coast defence vessel.—The Navy Department opened bids in April 
for an armoured coast defence vessel of a type somewhat similar 
to the Monitor type. The bids for constructing the hull and 
machinery according to the designs adopted by the Department 
were as follows :—Cramp and Sons, Philadelphia, 1,614,000 dols. ; 
Union Ironworks, San Francisco, 1,628,950 dols.; Quintard Iron- 
works, New York, 1,690,000dols. The vessel will be a departure 
in war vessels ; the ordinary tonnage is 4000 tons, but before going 
into action water ballast will be pumped into tanks, increasing the 
displacement to 5000 tons and bringing her deck to within 16in. 
of the water. The specifications provide for two ordinary tubular 
marine boilers of 1500-horse power, the remainder of the required 
5400-horse power being supplied by coil boilers, effecting a con- 
siderable saving in space and weight. These boilers have been 
tried with great success on yachts and in modified form by the 
French Government, but their use in naval vessels is largely experi- 
mental. The lowest bidder is not confident in the results of these 
boilers, and proposes to enlarge the tubular boilers, and in con- 
sideration of this alteration to waive all claim to any bonus for 
power in excess of the 5400-horse power. The other bidders = 
to accept the Department’s plans and guarantee results. e 
sides will be of 16in. of armour, with a deck 2in. thick ; the bar- 
bette will be of 16in. steel. The machinery will be protected by 
the coal bunkers. In the forward barbette will be a léin. rifle, 
49ft. long, weighing 110 tons, carried on a turntable operated by 
hydraulic power; in the rear barbette will be a 12in. rifle, 
weighing 464 tons. A l5in. dynamite gun, 50ft. long, will be 
placed at the bow, and there will be six 33-pounders, three 
9-pounders, two 6-pounders, and four 2-pounders—all revolving 
cannons, Also rapid fire and machine guns, and electric search 
lights in the tops of a hollow steel military mast. Length, 261ft.; 
beam, 49ft.; draught, 14}ft.; speed, 16 knots. It will take three 
and a-half years to build this vessel. 

Ferry cars on a bridge.—The new bridge to be built across the 
Missouri river at St. Louis, Mo., by the Merchants’ Bridge Com- 
pany, is not designed to have a wagon way; but in order to pro- 
vide transfer accommodation for wagons and live stock, the com- 
pany has had plans made for a system of “‘ferry cars.” These will 
be flat cars with sides 8ft. or 10ft. high, and will be large enough 
for a wagon and four-horse team and two wagons abreast. The 
tracks will have incline switches at each end of the bridge, turning 
off from the approaches, so that the ferry cars can be run down to 
the road level into a dock, an apron dropped and wagons and stock 
driven on with the greatest facility. By this arrangement there 
will be no interference with ordinary railway traffic, as a ‘“‘ferry” 
train can be run over close after a regular train and turn off at the 
end of the bridge. The service will be regulated by the traffic, 
but there will probably be a train each way every fifteen minutes. 

Iron and steel product.—A report has been issued by the American 
Iron and Steel Association giving the following figures of output 
for 1888 as compared with 1887, in net tons of 2000 lb.:— 


1887—Tons. 1888—Tons. 
_,, Jee ee -. 7,187,206 .. 7,268,507 
Bessemer steel ingots... .. .. 3,288,357 2,812,500 
Bessemer steel rails .. .. 2,354,132 1,552,631 
Open-hearth steel ingots .. 360,717 352,036 
Open-hearth steel rails 19,203 5,261 
Crucible steelingots .. .. .. .. $4,421 78,7138 
Rolled iron, except rails .. .. .. 2,565,438 2,397,402 
"Mea 23,062 4,252 
Kegs of cut nails (100 Ib.) .. 6,908, $7 6,493,591 


The shrinkage in the importation and consumption of steel rails 
was due to the decline in railroad building. The low prices of iron 
and steel which prevailed in this country in 1888 caused a.great 
decline in the imports of most of these products. The importation 
of iron and steel was 914,754 tons, as against 1,783,256 tons in 1887. 
The importation of iron ore was 587,470 gross tons—2240 1b.—as 
against 1,194,301 tons in 1887. The production of iron ore in 1888 
was the greatest known, being 12,050,000 gross tons, as against 
11,300,000 tons in 1887. There was a great increase in the produc- 
tion of pig iron in the Southern States, especially in Alabama. 

Overhead electric wires.—The work of taking down the unsightly 
poles and wires on the streets of New York city is being carried on 
in earnest. The courts having dissolved the injunction obtained 
by one of the companies to prevent the Board of Electrical Control 
from interfering with its poles, the Mayor at once issued orders to 
the Bureau of Incumbrances and the companies were notified to 
cut off the currents. The city employés have been busy in cutting 
the wires and felling the poles; some of the latter were 90ft. long, 
and carried over 100 wires on the cross pieces. The police and fire 
departments wires are not removed yet. As the companies had 
not expected such summary action in retaliation upon their efforts 
to delay any action, they were in many cases unprepared and ser- 
vice was interfered with, while some streets were left in darkness, 
as no underground wires had been laid to accommodate these 
districts. The companies are now taking down their wires, and the 
city employés and contractors are working steadily to remove these 
old nuisances, which have for years disfigured the streets; mean- 
while cables are being laid in the conduits. 

Private railroad cars.—The Pullman Palace Car Company has 
built a very handsome private car for the President of the Chatta- 
nooga, Rome, and Columbus Railroad. It bas an observation- 
room, private rooms for ladies, sleeping-rooms, kitchen, buffet, 
closets, and all modern conveniences and appliances. It is 60ft. 
long, and its cost about 10,000 dols. The cost of these private cars 
is very often exaggerated; an elaborate palace car costs about 
12,000 dols., and probably the highest cost of a private car is 
35,000dols. Private cars are used by railway presidents and high 
officials, actors and singers, millionaires, &c. e Wagner Palace 
Car Company has recently built for the president of the company 
one of the finest private cars ever built, 

Car vestibule patents.—In the case of the Pullman Palace Car 
Company to restrain the Wagner Palace Car Company from using 
certain of the devices used by the former company in the vestibules 
connecting the cars, the U.S. Circuit Court has declared the 
Sessions patents owned by the Pullman Company to be valid, and 
that the Wagner Company has been infringing them. The tem- 
porary injunction against the latter company has therefore been 
made permanent. The patents cover that portion of each half of 
the vestibule consisting of iron face plates under spring pressure, 
making a tight joint between the vestibules when the cars are 
coupled together. The Court analysed the several American, 
English, and other patents, claimed to anticipate the Sessions 
invention, and found that none of them anticipated or even sug- 
gested that invention. The Wagner Company now asserts that the 
decision denying the use of the overhead springs, which keep the 
upper parts of the face places of the vestibule frames together, will 
not impair the efficiency of the vestibule arrangement used on its 
cars, as this arrangement can be successfully used without the 
patented device. 

A 2ft. gauge railroad.—In the State of Maine there are four 
short railroads of 24in. gauge, aggregating about fifty or fifty-five 
miles, One of these is now to be extended for about twenty-five 
miles to Rangeley Lakes, a great resort for bunting and fishing. 
The line will have a large summer tourist traffic, and will also do a 
good lumber business, as it will open up considerable tracts of fine 
timber. In addition, it will take in all the freight and supplies for 
the hotels, villages, and camps. ‘The present line runs eighteen 
miles up country from the Maine Central Railroad, accommodat- 
ing two villages or smal] towns. It has several sharp curves 
and steep grades. The extension will be rather a difficult line 
to build, having to cross a range of hills, making a very winding 
route to get practicable grades. 

An electric light car.—The Cumberland Valley Railroad Company 
has built a car forming a complete electric light station, intended 
for wrecking or construction purposes. The car is 33ft. long, 9ft. 
wide, and 134ft. high, carried on two ordinary four-wheeled car 





trucks. The floor is of iron. Atone end is a vertical automatic 
steam engine of 35-horse power, and a 40-horse power vertical 
boiler. At the other end are two dynamos, one of twenty-five and 
one of fifteen lights capacity of 2000 candle-power. Under the car 
are carried the lamps and tools for erecting the lines. Attached to 
the car is a tender carrying coal and water for the engine; and 
upon the tender are also carried the poles, hoods forthe lamps, and 
a reel for holding the wire. The poles are of hollow iron pipes. 
Sunday rest on railroads.—The Michigan Central Railroad has 
adopted a rule to run no freight trains on Sunday, except those 
necessary for the conveyance of perishable freight and live stock, 
all other freight trains being aaeee at 6 p.m. on Saturday and 
not started before 6 a.m. on Monday. An arrangement has been 
made with all the roads of the Vanderbilt system to enable the 
experiment to be made, and it is thought it can be successfully 
maintained. Other railroads are considering a similar arrangement. 
St. Lawrence River Bridge.—For some years past a bridge has 
been projected to cross the St. Lawrence at Quebec, and arrange- 
ments are now being made to get the scheme into practical shape. 
Owing to the ocean steamship to Montreal, it will be a high level 
bridge with long spans, and the great depth of the water at this 
int renders the work somewhat difficult. Plans have, however, 
4 prepared for a cantilever bridge, the estimated cost of which 
is 10,000,000 dols. The bridge will enable a direct tion to 
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colony for the supply of large machinery, simply because the 
manufacturers of the colony were not equal to the task of supply- 
ing it. If they depended on this community, the port would soon 
be a ~ — did “¥ wish a injure any of the 
operatives of the colony, but insisted on its right to purchase 
in the most suitable mL Poor ’ . = 
During the recent short reign of power by the Dibbs Government 
in the New South Wales Assembly, the then Minister for Works 
—Mr. Fletcher—invited gentlemen interested in the iron trades to 
meet him for the purpose of discussing the practicability of opening 
up a new industry in the colony by laying down plant for ironworks 
and smelting the native ore and casting pipes required by the 
Government, in the colony, if sufficient inducement was offered to 
guarantee the expense of outlay. Mr. Fletcher's argument being 
that as the Government would require an enormous quantity of 
cast iron pi during the next five years, if security of orders was 
given to colonial tenderers, he considered the saving in freight 
commission, expenses in testing, &c., on imported castings from 
England, would compensate for the additional cost of making pi 
iron here compared with home prices, and he considered would 
enable the pipes to be produced at nearly the same cost as they 
could be obtained from Glasgow. Although two or three meetings 
were convened for the above-named purpose, the result, as was 
ifest, ended in a fiasco, 





be made between the Canadian Pacific Railway and the Inter- 
colonial Railway from Quebec to St. Jobn and Halifax, and will 
give the Canadian Pacific Railway an uninterrupted trans- 
continental line through Canadian territory for the entire length. 

The Canadian Pacific Railway's new short line through Maine 
will be opened early in June, and will lessen the distance between 
Montreal, Que., and St. John, N.B., by about 300 miles. 

A pneumatic system of —_ transit.—At San Francisco, Cal., a 
system of street car propulsion by compressed air is to be tried. 
The supply pipe will be laid in a conduit parallel with the track, 
with a slot on top. A valve will be put on the pipe at intervals of 
500ft. At the power station the air is compressed in a reservoir to 
a pressure of about 80 Ib. per square inch. The motor car is sup- 
plied with an air reservoir, and with an ordinary engire for driving 
the wheels. A flexible pipe from the car reservoir hangs in the 
conduit, and ingentied with a valve which engages with each 
valve on the air pipe, opening communication between this pi 
and the reservoir; the flexible pipe is allowed to slide under the 
bottom of the car as the car moves forward, and when it releases 
itself from the valve the pipe is automatically carried back to the 
front of the car, ready to engage with the next valve. 








AUSTRALIAN ENGINEERING NOTES. 
(From a correspondent. ) 

THE first quarterly report of the New South Wales Government 
Railways, under the management of the new Commissioners, has 
just been published in accordance with the 44th clause of the Rail- 
way Act of 1888. The comparative statement of the traffic has 
been given as follows :— 


Quarter ending Quarter ending 
Dec. 31, 1887. Dec. 31, 1888. 
Revenue from all sources. . £671,253 .. .. £757,881 
Expenditure... .. .. .. £422,994 £419,150 
Number of passengers 3,789,015 .. .. 4,170,043 
Tons of goods .. .. 830,511 .. 688,150 
Tons of live stock | 29,805 
Train milesrun .. .. .. .. 1.724,439 .. 2,097,116 
Earnings per trainmile .. .. .. 7s. Md. .. 7s. 2}d. 
Expenditure per train mile .. 4s. 10 én 4s. Od. 
Tramways :— 
Revenue from all sources.. £57,986 £62,408 
Expenditure.. .. .. .. ka £58,849 Sa £58,326 
Number of fares collected +. 13,130,373 - 14,346,102 
Train milesrun.. .. .. * 340,110 377,386 
Earnings per train mile .. 3s. 5d. 8s. 3}d. 
Expenditure per train mile . Se. SEM. 2c ce 8s. id. 


The falling off in the tonnage of goods carried (over 140,000 tons) 
is due to the suspension of the work at the collieries in the New- 
castle district, owing to the strike of the miners. The Commis- 
sioners report that they entered upon their duties on the 22nd 
October, 1888. When taking office they found the locomotives 
needing much attention, no less than seventy-four out of a total of 
429 engines being under or waiting repairs. As there are forty-two 
types of locomotives, and numerous types of carriages and wagons, 
they have authorised plans to be Bees for standard types of 
engines, carriages, and wagons, and that they expect by adopting 
a uniformity of parts, and the same to be interchangeable, to 
materially improve the rolling stock without increasing the ex- 
penses. The quadrupling of the lines from Sydney to Homebush, 
a distance of eight miles, is to be proceeded with at an early date. 

Some little time ago the Melbourne Harbour Trust was requisi- 
tioned to call for tenders for two steam dredgers similar to the Cro- 
codile, now in use by them, which were urgently required. The com- 
mittee cabled to England for quotations for two fitted with all the 
latest ot senga also for ladders lengthened to 35ft., to lift 600 
tons perhour. The following reply was received relating to Simon's 
quotation :—Dredges, £24,000 each, delivered in Melbourne nine 
and a-half months, 35ft. ladders, and 600 tons, £750 extra. The 
Commissioners thereupon resolved to cable the Agent-General to 
place the order with the firm. This raised the ire of the members 
of the Trades Hall Council, who waited upon the Premier 
of Victoria, objecting to the order being given outside the 
colony. The Premier therefore wrote to the Harbour Trust 
for them to give an explanation as to their reason of placing the 
order in England. Their reply was very curt, though particularly 
decisive, the principal points being as follows :—‘‘(1) That it would 
be contrary to their Acts of Parliament to permit its powers to be 
controlled by any irresponsible section of the public interested in 
special trades. (2) That the Commissioners demurred to being 
responsible to any trades council. (3) Prompt measures were 
necessary owing to the increased trade of the port, and the Trust 
decided to increase their plant by the outlay of £160,000, in which 
sum was included the construction of two powerful dredges, 
chiefly for the bay work. (4) The Trust desired that the dredges 
should be equipped with all modern improvements, which might 
include many new patents unknown to the colony. (5) That 
judging from the past, the two dredges would be delivered in Mel- 
bourne in less than half the time it would take colonial builders to 
construct them, whilst it was doubtful if they could guarantee to 
supply all the modern improvements. 

As to the cost of local work as compared with similar work done 
at home, the Commissioners instance the Government hopper 
dredger John Nimmo, which was constructed on the Yarra. That 
dredger was to have been completed in eighteen months, but was not 
delivered until two and a-half years. The cost of the John Nimmo 
to the Government was £51,000, which sum left the builders.a very 
heavy loss on the work. Moreover, the report states that the 
dredging power of the John Nimmo is inferior to that of the 
Crocodile, which was built on the Clyde for the sum of £22,700, 
and was delivered in Melbourne three months over date. In the 
case of the Crocodile the report mentions that tenders were called 
for its construction both at home and in the colonies, and the 
colonial tender was 45 per cent. higher than the British price. In 
the endeavour then made to have the Crocodile built in the colon 
six months were spent, and the order had at last to go to Scotland. 
The Harbour Trustees are desirous to have as much of the work of 
the Trust as ible done here, but time is an essence of the con- 
tracts, especialiy seeing that the works of the port of Melbourne 
must be pushed on to convenience the shipping, and in making the 
harbour safe for the large vessels that now come up to the wharves 
at Melbourne, and the much larger ones that berth at the piers at 
Port Melbourne and Williamstown in the bay. Mr. Loader, one 
of the Harbour Trustees, in seconding the adoption of the report, 
said the Trust must look to other labour markets than those of this 





A strike has taken place amongst the blacksmiths’ strikers in 
the Ballarat district—Victoria—-over 200 men being concerned, 
Their grievance is that they only receive 6s. per day in place of 
6s. 9d. as fixed by the Melbourne Union, ond that they work a 
ayer of an hour per day extra, in preparing fires for which they 

o not get any allowance, 

In consequence of the decline in prices of copper and the break- 
ing up of the ‘‘ ring,” several copper mines in South Australia have 
discharged a large number of men. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 
THERE is a distinct improvement in trade this week. On Change 
in Birmingham to-day, and in Wolverhampton yesterday, sensibly 
better accounts were given of the state of the sheet iron market. 
The galvanisers have received an increase of orders on South 
American and Australian account, and the immediate effect has 
been the distribution of more specifications among the black sheet 
makers. This is intelligence of the most satisfactory character, 
and is calculated to have a good influence upon every other branch. 

There were sheet makers on 'Change to-day who reported that 
they are now again pressed for deliveries, a condition of things 
which has not been observable for weeks past, The improved 
demand has not yet extended to all works, since at some of them 
mills continue idle, but the improvement is sufficiently certain to 
make sellers this afternoon more confident in asking the recent 
association advance than at any time since the rise was declared. A 
more sanguine — — the whole market, and the view 
was general that we shall see a good summer’s trade. 

Prices of sheets are quoted £7 5s. for singles, £7 15s. for doubles, 
and £8 15s. lattens. Galvanised corrugated sheet remained as last 
week at £12 to £12 5s. f.0.b. Mersey merchants declare this week 
that upon the minimum figure which was touched before the late 
revival of trade set in, galvanised sheets have risen £3 to the 
Colonial consumer, part of which is due to the large rise in shipping 
freights. 

The newest feature of the market is the appearance of an 
American demand for baling hoops for the cotton crop. Consider- 
able inquiries are coming forward on this account, merchants being 
desirous to se orders as soon as possible, though the season is 
yet young. e inquiries do not, however, create much enthusiasm, 
for, to speak plainly, the Staffordshire ironmasters do not much 
care about the business, American buyers not being favourites 
with them. Competition, too, has to be run with the Lancashire 
and Rotherham and North Staffordshire hoop makers, who are 
better placed than South Staffordshire for this class of work. 
Americar merchants are offering £6 15s. for hoops cut to lengths, 
— Liverpool, but Staffordshire makers require £7 2s, 6d. to 

7 5s, 

Best bar makers report a rather better demand for cable and 
rivet iron, and to some extent also for plates for engineering and 
boiler purposes. Rivet iron, tbe list firms quote £7 10s. to £7 lds. 
ordinary, and £8 10s. for best. Cable iron is £8 10s,, £9 best, and 
£10 best best. Common boiler plates, these some firms quote 
£8 5s, to £8 10s., but some other makers will supply at £7 10s. 

Pig iron occupies fully as good a position as last week. Not- 
withstanding recent heavy business, considerable salesarestill taking 
place. Not only is thisso as regards Midland imported sorts but 
native sorts are also going off well. Better deliveries are coming into 
the district from the Midland furnaces this week than last, and 
native makers are sending all their output away without any diffi- 
culty. There is an utter absence of stocks in any direction, and this 
leads to the belief that the present strong condition of the market will 
continue for some time to come. Indeed, of some brands there is 
quite a short supply. 

Prices are very strong. Lincoin pigs are quoted this week 
48s. 6d. to 49s. delivered toconsumers’ works; Derbyshires, 46s. 6d. ; 
and best 47s. 6d.; and Northamptons, 46s. per ton for good brands. 
Native pigs are 37s. 6d. to 38s, 9d. for cinder sorts, and 55s, for 
hot-blast all-mines. Hematites are very firm at 60s. to 63s, per 
ton for forge and foundry sorts respectively, delivered here from 
the West Coast and South Wales. 

The demand for steel is all that could be desired. Orders are 
coming forward in quick succession, and some makers are so busy 
that they cannot accept further business, Plating bars are £6; 
blooms, £5 to £5 5s,; Bessemer sheets—singles—£8 10s.; and 
Bessemer boiler plates also £8 10s, 

The increase of nearly 10 per cent. which the latest Board of 
Trade returns show to have taken place in our exports for April is 
fairly distributed amongst the industries of the Midland district. 
In metalsand metal goods there is an increase of over 10 per cent., 
in machinery and millwork 23 per cent. In wrought copper there 
is a substantial recovery of nearly 50 per cent. in quantity and in 
brass an increase in value of more than 34 per cent. In hardware 
and cutlery there is an —— of 10 per cent. In iron and steel 
the aggregate increase of 14 per cent. is distributed over pig iron, 
tin-plates, sheets, railroad and cast and wrought descriptions. The 
following table gives a comparison of our metallurgical exports in 
1889 and the previous year :— 


Month of April. Four months. 
Iron, 1888, 1889. 1888, 1889. 

£ £ £ £ 
Pig and puddled 211,588 .. 242,185 605,155 .. 708,273 
Bar, angle, &c... 181,791 .. 148,050 .. 547,176 .. 568,033 
Saeed... 856,054 .. 415,900 .. 1,552,728 .. 1,543,747 
ne 6. es 65. 0 67,953 57,003 .. 257,298 250.598 
Telegraphic ditto .. 27,012 13,023 .. 115,089 .. 444841 
Cast and wrought .. 871,571 484,189 .. 1,556,524 .. 1,758,550 
Hoops, sheets, &c. .. 326,056 845,502 1,288,998 .. 1,821,937 
Oldiron .. .. .. 42,496 $2,949 120,058 100,084 
Steel, unwrought .. 181,875 140,684 469,876 .. 495,851 
Tin-plates.. .. .. 466,802 534,652 1,779,124 .. 2,048,193 
Tin, unwrought .. 55,842 .. 44854 .. 276,143 .. 167,471 
Machinery.. .. .. 708,814 .. 941,856 .. 2,765,352 .. 8,427,449 


The remarks alluded to in my last week’s letter, upon the respec- 
tive value of scientific and practical papers before technical 
institutes, which were made at the annual dinner of the South 
Staffordshire Iron and Steel Works Managers’ Institute, have con- 
siderable interest for metallurgists and engineers. Mr. F, Graze- 
brook—Netherton Furnaces—who initiated discussion upon this 
theme, considered that the points in scientific papers, when read 
before institutes of practical men, could often be made available in 
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actual worx. Mr, H, Pilkington—Tipton Green Furnaces—the 
vice-president, testified, on the other hand, to the fact that practical 
men did not appear inclined to join in the discussions upon papers in 
which scientific theory was made too prominent. He expressed the 
hope that, in the future of the Institute, papers would be read having 
a direct bearing upon every-day metallurgical operations, In this 
way they would secure expressions of opinion from men whose long 
experience made them valuable authorities upon ironworks practice. 
He suggested that such subjects as the working of rolling wills, 
the efficiency of machinery, the economy of fuel, and the handli 

of materials might be usefully dealt with by the Institute, an 
would secure the interest of a larger y of members than 
could comprehend the results of abstruse scientific investigations. 
The President—Mr. A. E. Tucker—spoke also in favour of papers 
understandable by the majority of the members, and Mr. Summers 
eulogised a recent paper upon the working of Lancashire boilers as 
of the sort most valuable to men who had to produce good iron as 
cheaply a ES. papel : Due 
Mechanical engineering is brisk just now in the Birmingham and 
neighbouring centres. uth Africa continues to provide good 
orders for pumping and crushing machinery, and on home account 
there isa god deal of business doing in the ammunition and to C) 
machinery branches. Machine tools are in uest from 
various English centres, but makers complain of the low prices 
brought about by the severe competition of Yorkshire and Lanca- 
shire firms, Stationary enginesare in good request, for both steam, 
gas, and petroleum power. 

Tangyes Limited, Soho, has lately executed an important con- 
tract in connection with the Handsworth extension of the cable 
tramway. They are well cmpleres at date = their well-known 
pumps, winches, cranes, pulley-blocks, and ling and screwing 
machines. The new business of supplying to smaller concerns rough 
and finished engine forgings and castings is developing satisfac- 
torily. 

Home Government orders for marine engines and boilers, and 
other torpedo boat machinery, are keeping G, E. Bellis and Co, 
busy. The briskness in the northern shipbuilding yards provides 
some other firms with good orders for machine tools, for which 
China and other foreign markets are also customers. 

Constructive ironwork is in good uest from the South Staf- 
fordshire engineers for India, South Africa, and some of the lead- 
ing British railway companies, The Horseley eering Com- 
any, Tipton, is well — in this class of work, and the 
Patent Shaft and Axle-tree Company, Wednesbury, has orders on 
its books amounting to a total value of £170,000. 

The annual meeting of the Wolverhampton Chamber of Com- 
merce, this week, was made the occasion for some rather cheering 
statements on the of local industry. One manufacturer 
observed that the railway traffic returns showed an increase in the 
trade of Wolverhampton 50 per cent. greater than the general 
growth of the United Kingdom. On the other hand, another 
member warned manufacturers against the heedless increase of 
quotations, and referred to the great increase in shipping freights 
as a probable danger of the early future. The Mayor of Wolver- 
hampton raised a protest by the observation that British manu- 
facturers often showed a curious want of adaptability to the 
peculiar needs of foreign consumers. In answer it was asserted 
that no such stupidity existed; the defeat of English goods by 
Continental products was simply due to the question of price. The 
advantage on the part of our petitors was obtained by the 
onger hours and shorter wages that obtained on the Continent 
han in this country. 

Some curious facts about the Belgian petition in g king 
were given at the annual meeting of the gun trade on Tuesday. 
The chairman stated that Birmingham barrels were imported into 
Belgium and made up there inconsiderable quantities. This isdone to 
secure the prestige of the Birmingham proof mark, but the reason 
— the Belgians can compete successfully with the Midland gun- 
makers, after paying the cost of the carriage of these barrels, is 
that the English gunmakers will not work at the wages paid to 
Belgian gunmakers, Guns bearing the Birmingham proof mark on 
the barrel have been sold in Belgium at 5s. 6d. each. Mr. Allport 
can only regard the difference in the cost of English and con- 
tinental labour as likely to produce a continued expansion of the 
Belgian gunmaking trade at the expense of the British industry. 
The volume of the Birmingham trade has increased 5 per cent. 
during the past year, but this is mainly due to a temporary infla- 
tion in the American demand, in anticipation of increased duties 
upon imported weapons, 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There is still rather a lull in the iron trade of this 
district, and the weakness recently shown in the warrant market 
has encouraged consumers, who are mostly well covered for current 
requirements, to hold back from further — for the present, 
except where they can secure contracts for delivery up to the en: 
of the year, which makers do not care to entertain. Indeed, the 
difficulties already being experienced in obtaining — of fuel 
for the furnaces are so suggestive of a more than possibly i d 


making purposes, and with makers’ already heavily sold prices 
show a strong upward tendency. During the week there has been 
an advance of fully 5s. per ton upon the rates last quoted, local and 
Scotch makers now holding out for £9 10s. per ton for delivery to 
consumers in the neighbourhood of Manchester, although there are 
some Yorkshire plates still to be got at about £9 per ton. 

In the manufactured iron trade there is a very fair business 
doing, and makers being all well sold for the next two or three 
months, prices are very firm, with a disinclination to quote for any- 
thing like forward delivery. For bars delivered in the Manchester 
district, local makers are asking £6 to £6 2s, 6d., with North 
Staffordshire qualities eye uoted at £6 5s. Hoops average 
about £6 2s. 6d. to £6 5s.; and sheets, from £7 10s. and £7 12s. 6d. 
for Lancashire makes, up to £7 15s, for good Staffordshire quali- 
ties, delivered in this district. 

All through the engineering trades reports continue of the most 
satisfactory character. Activity is being fully maintained in all 
branches, and where firms are perhaps not actually booking new 
orders quite so fast as old ones are running out, this arises more 
from a question of price than from any real absence of new work 
offering in the market. For all descriptions of engineering work 
inquiries are numerous, and indicate every prospect of the present 
activity continuing for some time to come, whilst the prices which 
engineers are able to obtain upon orders now being given out are 
enabling them generally to realise a remunerative return upon the 
finished work they are turning out over and above the advance 
which has taken place recently in wages and in the cost of material. 
The report issued this month by the Steam Engine Makers’ Society 
is again of a very encouraging c r, with a further slight 
reduction in the already exceedingly small number of members in 
receipt of out-of-work fe poe those in receipt of actual donation 
benefit being less than half per cent. of the total membership. As 
an indication of the present demand for men, it may be stated that 
out of a total of 5300 members in the Society there are at present 
only thirty-seven on the books, and these include members who 
are not in receipt of actual out-of-work benefit and men in years 
who find it difficult to obtain situations. A more favourable report 
as to SS has only been issued once since 1875, and it may 
be added that the Society has not a single smith on the books out 
of work, whilst there are only three patternmakers, and these are 
old men out of employment. The reports from every district are 
encouraging with regard to the state of trade, and the Society has 
considerable difficulty in finding men to fill vacant situations, 
With regard to wages, there are isolated cases, chiefly in the ship- 
building centres, where agitation for further advances are going 
on, but there is no general movement in this direction, and in the 
Lancashire district the men are ——- on at the present rate of 
wages without any indication of any further disturbance of the 
rate of wages at present. 

In my notes the other week I referred to the special activity 
prevailing in all descriptions of railway rolling stock and plant, and 
the other day, passing through the extensive works of the Ashbury 
Railway omy and Iron Company, at Openshaw, near Man- 
chester, I found them excessively busy in every department ; in 
fact, the firm have at present a year’s orders in advance for almost 
everything they produce. In their rolling stock department they 
have very large orders in hand both for home and foreign railways. 
Amongst home orders are a number of specially constructed 
carriages for the Taff Vale Railway Company. These carriages 
are about 42ft. in length, with seven compartments, and are carried 
upon two end bogies. They have also orders for other Welsh 
railways, and they have in hand a large number of wagons for 
collieries in various parts of England. Amongst foreign work isa 
large order for the Argentine States, including covered goods and 
cattle wagons, and for Egypt they are completing a considerable 
number of highly finished railway passenger's carriages. In fact, 
so busy are they in this department that every shop is fully occu- 
pied, and directly the bodies of the earriages can be placed on 
wheels they have to be moved out to make room for others. Every 
forge throughout the worksis alsoenormously busy in manufacturing 
both for their own requirements and for outside orders. The 
orders in hand for wheels and axles, both for English and foreign 
railways, are also very extensive, and as much as the firm can cope 
with for some time to come. In their bridge department they 
have a number of girder bri in hand for foreign railways, as 
well as for this country, and, in fact, they are so busy in this 
department that they have been unable to entertain a considerable 
amount of work which would otherwise have been placed in their 
ana in connection with the construction of the Manchester Ship 


The Union Engineering Company, of Manchester, has intro- 
duced a new air propeller on the well-known Schiele principle, but 
embracing several important improvements. A special feature is 
that it is an air propeller which wil] exhaust large volumes of air 
with low-pressure, whilst it is so constructed that by altering the 
blades it will also deliver air at high-pressure, when the air has to 
be forced through channels either for heating or for the ventilation 
of rooms. It is also specially adapted for colliery ventilation, where 
they have a water gauge of l4in. As already stated, this air pro- 

er is constructed on the Schiele principle, but it is quite 
ifferent in its working arrangements. The blades of the propeller, 
instead « of being used with what may be termed their concave side 





cost of production in the immediate future that pig iron makers 
are of necessity compelled to be very cautious about committing 
themselves to long forward e' ments, and it is difficult to see 
how any material are Ae eet ede stance as at all a 
probable element in e for some time to come. 

The Manchester iron market on Tuesday was fairly well attended, 
but business, if anything, was rather slow. For pig iron there is 
still only a moderate inquiry, with prices in some instances rather 
easier, although there is no actually quotable reduction over makers’ 
list rates. For Lancashire pig iron makers are still firm in holding 
to their full prices of 46s, for forge to 47s, 6d. for foundry, less 
24, delivered equal to Manchester; and although not selling at all 
largely, they have been able to book moderate orders at these 
figures, In some of the district brands the absence of orders 
during the last week or two seems to have induced rather more 
anxiety to sell at a little under the prices which have been held out 
for recently. Lincolnshire forge iron in some instances is rather 
easier to buy, and orders could be placed at as low as 45s, 6d., less 
24, although the current quoted rates are 6d. to 1s, per ton above 
this figure, and foundry qualities are firm at 47s, to 47s. 6d., less 
24, delivered in the Manchester district. In Derbyshire iron prices 
have been somewhat irregular, owing to several merchants, who 
have been buying on speculation in the cheaper brands, — been 
compelled to take deliveries of their iron, and this has been forced 
upon the market in some cases at 1s. 6d. to 2s, per ton under current 
rates. The position of makers bas necessarily for the moment been 
somewhat weakened, but there has been no material giving way in 
their quoted rates, and for the best foundry brands they are very 
firm in holding to about 50s, to 50s. 6d., less 23, for delivery 
equal to Manchester; whilst for the cheaper brands makers 
have not been quoting under 48s, 6d. to 49s., less 24, delivered. 
In outside brands there have also been cheap second-hand 
parcels offering, both in Scotch and eee a mer- 
chants, owing to the recent giving way in warrants, ing. no 
doubt anxious to realise, but the stronger tone shown in the Glas- 
gow and Middlesbrough markets during the last day or two has 
somewhat steadied prices. For the leading brands of found 
Middlesbrough makers’ prices are firm at 48s, 4d., net cash, deli- 
vered ore to Manchester; and for Scotch iron makers are gener- 
ally holding to their list rates, although these, in some instances, 
are a trifle under what they were a week or two back. 

Hematites are in moderate demand, and prices are very strong 
at full rates, good ag ey foundry qualities not being quoted at 
anything under 60s., less 2}, delivered in the Manchester district, 
ls. per ton above this figure being asked in some instances ; and a 
fair amount of business bas been done. 

There is a very fair inquiry for steel plates suitable for boiler- 


8, are reversed, the air being driven by what is really the 
convex side of the blade. By this arrangement of the blades the 
air is prevented from beating on the sides of the casing, and is 
delivered in a straight line with the axis of the propeller. This 
new arrangement of the blades was first introduced in an experi- 
mental propeller fixed by the Union Engineering Company on the 
roof of the recent Manchester Exhibition; but since then it has 
been considerably improved, and several of these propellers which 
have been applied to various ventilating purposes have, I under- 
stand, given very good results. In their old type of Schiele 
colliery ventilators several improvements have also been recently 
made, and the company have just been granted two patents to 
cover these. 

In the coal trade business generally is moving on very steadily, 
the only exception being that house fire qualities are inning to 
bang upon the market, with stocks here and there accumulating, 
but this is only the natural result of the season of the year. So 
far as all descriptions of fuel for iron making, steam and general 
eae rer get are concerned, an active demand is being 
well maintained, and for engine fuel —— the requirements of 
consumers, are in excess of supplies. House fire qualities of coal 
are perhaps rather easier in price, but all other sorts are very firm, 
and for slack sellers have no difficulty in obtaining advanced rates. 
At the pit mouth best coal averages 9s, 6d. to 10s.; second qualities, 
7s. 9d. to 8s, 3d.; common round coal, 6s, 3d. to 6s. 9d.; burgy, 
5s, to 5s. 6d.; and slack, from 3s, 6d. and 4s, for inferior sorts up 
to 5s. and 5s, 6d. for the best descriptions at the pit mouth. In 
the shipping trade there is a moderate business doing, and for 
good ordinary qualities of steam coal mg are steady at about 
7s, 9d. to 8s. per ton delivered at the high level, Liverpool, or at 
the Garston 

The usual monthly meeting of the members of the South Lanca- 
shire and Cheshire Coalowners’ Association was held on Tuesday 
at the Queen’s Hotel, Manchester, Mr. Greenwell, president, 
occupying the chair. The chief business brought before the meet- 
ing was with reference to the proposed revision of railway rates, 
— for which are being sought by the various railway companies 

rom the Board of Trade, and after the matter had been discussed 
a small committee was appointed to deal with the question. 

Barrow.—The hematite pig iron trade is quieter than it has 
been, and the demand is not so strong either on home or on foreign 
account: but the weaker position has been arrived at by reason of 
speculative sales of hematite warrants, and not by av undue 
pressure of business, as between makers and users. Makers are 
very fully employed, ially on B qualities, but there 





is also a comparatively large output of forge and foundry iron. 
Deliveries are very large, and are likely to remain so both on home 





nt de in prices is but of a temporary nature, and that 
tee mache ils corite lene before pcm are in want of new 
orders. Bessemer qualities of iron are quoted this week at 
48s, 9d. per ton, net, f.o.b., and No. 3 forge at 48s. 3d.; but there 
is not much doing at these prices, as makers are not wanting 
orders, Stocks are slightly less bulky, and the output, which has 
lately been increased, is fully maintained. A good trade is being 
done in all qualities of steel, and makers are as full of work as 
they can be. Indeed, they are refusing in many cases to book 
new orders. Rails are in large request, and have been now for 
practically two years, during which time the mills have been on 
full maximum, a condition of affairs which promises to continue 
throughout the year and to give a good impetus to the 
spring of next year. Prices are well maintained, but the 
makers are not quoting. There is no interruption to 
note in the activity of the steel shipbuilding material e, plates 
and angles being especially in large request, and makers having in 
hand all the orders they can undertake. It is more and more 
evident every day that the consumption of steel shipbuilding mate- 
rial in this district will be greater than the output, and that as a 
consequence other districts will be called upon to supply the metal 
which is required over and above the production of the mills of the 
district. In all the minor departments of the steel trade there is 
much briskness, except perhaps with steel slahs and in wire rods, 
both of which are in slew request, but tin bars, hoops, billets, and 
general Siemens-Martin steel is in full consumption. There is still 
much activity in shipbuilding, and at the yard of the Naval Construc- 
tion and Armament bir at Barrow new beds are being laid 
down for what will probably prove to be } ships both for the 
mercantile service and for the oy = In the engineering trades 
business is very good, and both in the marine and general me 
ments full time, and in many cases overtime, is being worked. 
Ironfounders and | boilermakers are steadily employed on good 
orders. Iron ore finds a steady market, and native qualities are 
realising from 10s, to 12s, net at works for average qualities. Coal 
and coke steady at late prices. The shipping trade is briskly em- 
ployed, and freights are well a wore 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent, ) 


TuE hematite iron market is somewhat weaker, due not so much 
toa falling off in trade as to the circumstance that the strong buying 
of the past week has not been maintained. A fall of from 1s. 6d. 
to 2s. per ton is reported, as compared with the prices of a fort- 
nightago. It is expected that this reaction will soon be recovered. 
The weakening in hematite has, of course, caused a corresponding 
slackening of activity in Bessemer billets. 

Railway material continues to be called for in very large 

uantities. Nearly all our leading firms throughout the whole 
Sheffield district are fully employed on tires and axles, the prices 
of which keep very firm. Crank axles, &c., for locomotive work 
are in pti ‘ood d d. The forging shops are actively 
engaged on heavy machine work for some of the large lines, and 
the engineering establishments are generally busy in the principal 
departments. 

n edge tools the chief houses are exceedingly full of work. Our 

est firm finds its principal difficulty to be the completion of 
orders in a like the time required. The light edge tool 
makers here would like to imitate the example set by the heavy 
edge tool le in Wolverhampton, who have advanced prices all 
round, Eoal, coke, and iron have all gone up, thus adding so 
materially to the cost of production that the margin of profit has 
been brought very narrow. From the Continent and the United 
States there is an exceilent demand for carving tools. Sheep shears 
are rather in less brisk demand, the Australian call for these and 
other goods being seriously affected by the drought from which 
the Colony has nm suffering. A large sheep shear house in 
Sheffield is booked forward until the 25th of June, and refuses all 
orders which are required before that date. 

Messrs. Jobn Crowley and Co., Meadow Hall Ironworks, 
report a very good business in agricultural implement and 
machinery —— and in general ironfounding work. A 
speciality to which they are at present giving much attention is for 
the Australian market—the ‘‘Challenge Patent Wire Strainer.” 
The sheep runs of the Colony are now intersected by wire fencing 
dividing the numerous paddocks constituting a ‘‘run.” Some of 
these runs cover many square miles. Formerly the flocks were 
taken out to pasture in the morning, and ‘‘folded” at night, the 
fold being frequently changed. Now a flock, except at dipping, 
shearing, or other times necessitating a muster, rarely sees a shep- 
herd ; the whole of the sheep being kept together by the fencing. 
Hitherto it has been the duty of a person known as the boun- 
dary rider to report any broken fence to the ‘‘ home station,” 
when men were sent with apparatus to repair the breakage, 
but by the new invention the boundary rider himself is 
supplied with an instrument with which he can at once repair 
the fence, saving all risk of the sheep straying and becoming 
mixed with other flocks. The ‘Challenge Patent Wire Strainer” 
is a portable machine, weighing 41b., which enables the boundary 
rider to tighten up, connect the broken galvanised wire, and cut 
the added wire in one operation. It can be carried by the boun- 
dary rider attached to his saddle, 

The representative of our leading cutlery establishment writes home 
that the summer business in the United States promises to be exceed- 
ingly light, and the only hope is that the ‘‘ fall” trade may com- 
pensate to some extent for the leanness of the hot months. An 
mportant factor in the affair is the celebration of the Centennial, 
for the Americans go into these occasions with a whole-hearted 
enthusiasm which puts business out of court fora time. This news 
from the States has an important bearing on another trade move- 
ment. The scissor forgers are seeking an advance which the 
employers say is equivalent to 10 per cent. If their request is 
conceded, the scissor grinders would follow, and they in their turn 
would be succeeded by other workmen. Practically it would mean 
an advance, not of 10, but of 30 per cent., which could not fail to 
have a disastrous effect on the Sheffield scissor trade, and pro- 
bably drift part of it back into German and French hands. Several 
of the manufacturers are stated to have already complied with the 
men’s eee) the larger houses are about to hold consultation 
on the subject. 

The directors of the Yorkshire Water-Gas Company have decided 
to sell the rights for the borough of Sheffield for £30,000, and there 
is every prospect of the offer being taken up by a local company. 

The London and Liverpool ivory sales have resulted in a very sub- 
stantial increase of prices. At London, soft Beyptian, suitable for 
Sheffield trade, sold at an advance of from £1 to£2; hard Egyptian 
was £1 to £3 dearer. In a month’s time ten tons of ivory are 
expected to arrive at Antwerp from Mr. Stanley. This consign- 
ment, which has been already purchased by London merchants, 
is not part of the 6000 tusks Stanley was said to be carrying with 
him, having been despatched to the coast some time prior to them. 
6000 tusks would weigh about twelve tons, which would barely 
suffice to supply two of our leading Sheffield firms. At Liverpool 
on Tuesday about twenty-two tons were sold. Prices were from 
£1 to £2 higher even than at the London sales last week. The 
result will be an increased list of prices, from 24 to 10 per cent., 
which will be issued v! the ivory cutters at once. 

Mr. C. E. Rhodes, C.E., chairman of the Midland Institute of 
Mining Sg ape speaking at a meeting of the officials of 
Aldwarke Main and Car House collieries, on Saturday night, said 
that Rotherbam—the district in which he was speaking—was 
surrounded by the largest unworked coalfields in this country. 
The formation of the ship canal from Rotherham to the sea would 
be a very great advantage, not only to Rotherham, but icularly 
to those ~~ were interested in the coal industry in the districts 
concern: 








and on shipping account. Indeed, it is generally believed that the 


ed. 
The Sheffield and South Yorksbire Canal is grouped for com- 
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mittee in the House of Lords, and is third on the list, following 

the Great Northern Railway and South Yorkshire Junctions Bills. 

The Committee consists of the Earl of Jersey peep Viscount 
, aD 


es Viscount Powerscourt, Lord rd Boyle 
(Earl Cork and Orrery), As the Committee commenced their 
sittings on Thursday, May 9th, the Sheffield Bill may be reached 
early next week. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
THE ironmasters’ statistics for the month of April, showing the 
ptionally heavy reduction in pig iron stocks of over 40,000 tons, 
is having a favourable influence upon the Cleveland iron trade. 
The et held at Middlesbrough on Tuesday was well attended ; 
the demand was more active than it has been for some weeks, and 
quoted prices were certainly higher. The volume of business done 
was, however, not large, owing, no doubt, to sellers holding off for 
higher prices. Quotations by merchants for No. 3 g.m.b. were 
39s. 3d. to 39s. 6d. per ton, which is 3d. to 6d. more than they 
asked the previous Friday. Makers will not take less than 40s., 
believing as they do that that price will shortly be easily realisable. 
— are now freely offering 39s. for prompt delivery, but can 
no longer find sellers. Forge iron is very scarce, and cannot be 
had under 38s. 3d. per ton. 

Warrants are again rising in value. The price current on Tuesday 
was 39s. 3d. per ton, which is equivalent to an advance of 9d. per 
ton since the previous Tuesday. 

Messrs. and Co.’s stock at Middlesbrough decreased 1877 
tons last week. During last month the decrease was 6230 tons. 
The quantity they now hold is 239,451 tons, besides 1,029,948 tons 
at Glasgow. 

The official statistics for April show that at the end of the month 
there were 103 blast furnaces in operation, of which sixty were 
making Cleveland and ee hematite and other kinds of iron. 
The total output amounted to 233,922 tons. The te stocks 
in the district were 391,278 tons, which represents a decrease of 
41,589 tons. 

The shipments of pig iron from Middlesbrough during April were 
the heaviest on record, with one exception. The total quantity 
which left the port was 104,449 tons. e principal customers were 
Scotland, which received 31,311 tons; Germany, 36,319 tons; and 
Holland, 13,814 tons. Shipments of finished iron ted to 
19,831 tons, and of steel, to 28,310 tons. 

On the 8rd inst. the Northumberland coalowners met the repre- 
sentatives of their men at the Coal Trade offices, Newcastle, to 
consider a claim from the latter that the wages paid at the house- 
hold coal collieries should be raised to'the same level as at the steam 
coal collieries. After some discussion the matter was adjourned 
pending the preparation of certain statistical information. On the 
question of preventing the exclusion of Northumbrian coal from 
use in the British Navy, some progress appears to have been made. 
The coalowners are wisely endeavouring to direct the energies of 
Messrs. Burt and Fenwick to the removal of this grievance. If the 
latter gentlemen can succeed, they will havea good claim for better 
wages for their constituents, and the owners will then be well able 
to pay more. Mr. Burt reported that he had conferred informall 
with a number of North-country members, and that they all 
seemed favourable to the movement. It had been decided to hold 
a meeting in London at an early date of those interested, in order 
to decide on a plan for bringing pressure upon the Admiralty to 
induce them to modify their present policy. 

The members of the Middlesbrough Corporation seem to be 
about to do a very courageous thing in the way of sanitary 
science, They are going to build a crematorium at an estimated 
cost of £500 to £600. In Middlesbrough, as in other large towns, 
the question of where to find room to bury the dead is a very im- 
— and a very pressing one. ‘The cemeteries are all either 

or very nearly so; and yet, as the population is now again 
rapidly increasing, the number of deaths is naturally also in- 
creasing. How and where are they to be buried? that is the ques- 
tion. The Sanitary Committee of the Corporation appointed a 
ia] sub-committee to inquire and advise. After consulting Dr. 
alcomson, the medical officer of health, they decided unanimously 
to report in favour of building a crematorium to be erected near 
the chapels, in the old cemetery. The only alternative would have 
been to buy more land; and the committee are of opinion that 
this should be dedicated to the use of the living rather than of 
the dead. It remains to be seen what the ratepayers will say, and 
whether or not the Corporation will adopt the report of the com- 
mittee, or whether a crematorium being built, it will ever be used. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been fairly active this week, 
but the tone has been i , and the prices generally weaker 
than of late. Speculators are giving comparatively little attention 
to warrants at present, and the inquiry on the of shippers and 
consumers is rather backward. The favourable Board of Trade 
returns exercised a good effect on ‘Change; but even after they 


were rted the market was deficient in strength. The 
week’s shipments of pigs from Scotch ports amounted to 9562 tons, 
against 8182 tons in the same week of last year. Of the total, 100 


tons went to Russia, 200 to India, 260 to Holland, 275 to Austria, 
1105 = an States, and “yA 4 Canada, while 4016 tons 
were despa coastwise, against 2777 tons in the co: ndi 
week of 1888. There has been a further small dusanend te the 
quantity of pig iron in the Glasgow warrant stores. The number of 
furnaces in blast has been reduced by six, the whole of those in 
use at the Govan Ironworks. But these furnaces will be out only 
a short time, while they are being connected with the plant that 
William Dixon has been erecting during the last few months for 
utilising the waste products of the furnaces. These works are now 
in the centre of a populous district of Glasgow, the houses of which 
have been built round about and far beyond them, so that the dis- 
appearance of what was long familiarly known as Dixon’s blazes 
will have the effect of greatly improving the atmosphere of that 
part of the town. 

The current prices of makers’ pi 
sherrie, f.o.b. at Glasgow, per ton, 
Coltness, 55s. 6d. and 53s. 6d.; loan, 54s. 6d. and 52s. 6d.; 
Summerlee, 54s. 6d., and 52s. 6d.; Ider, 53s. and 50s.; Carn- 
broe, 47s. 6d. and 46s.; Clyde, 49s. 3d. and 47s. 3d.; Monkland, 
45s. 6d. and 44s.; Govan, at Broomielaw, 44s. 6d. and 43s. 6d.; 
Shotts, at Leith, 53s, 6d. and 50s. 6d.; Carron, at Grangemouth 
53s. 6d. and 48s. 6d.; Glengarnock, at Ardrossan, 51s. 6d. ani 
4 eae 44s, 6d. and 43s. 6d.; Dalmellington, 46s. 6d. and 


The arrivals of hematite ore from Spain at Clyde ports during 
April amounted to 47,717 tons, showing an increase of 13,234 tons 
over those of April, 1888. The aggregate imports of this ore in tle 
Clyde for the last four months are 150,348 tons compared with 
147,559 tons in the same period of last year; 157,558 in 1887; 
100,403 in 1886 ; and 97,129 in 1885. The demand for this ore has 
lately increased ina very marked degree owing to the extended 
requirements of the steel trade, and as freights are now materially 
smaller than they were a few weeks ago, the ore can be obtained 
at slightly easier rates. 

Mr. Tennent, of the Whifflet Foundry, Coatbridge, has received 
a large order for rolls for a firm at Jarrow-on-Tyne ; the number of 
rolls included in the contract is reported to be about eighty. The 
rolls are individually of great weight, and they are to be delivered 
at the rate of two per week. Mr. Tennent is so busy with work of 
this description that he has been obliged to make considerable 
extension of his plant. 

The steel makers of the West of Scotland have been adding very 
freely to the large amount of work they formerly possessed, the 


iron are as follow:—Gart- 
0. 1, 52s. 6d.; No. 8, 50s. 6d.; 





great bulk of the additional orders booked bates Se the engineer- 
ing and shipbuilding trades. It is now certain that the steel works 

ill continue running to their utmost capacity during the remainder 
of the year. Prices are very firm, the Steel Company of Scot- 
land’s oe being as follows:—Boiler plates, £8 10s.; shi 
> 7 12s. 6d.; rivet bars, £7 5s.; and angles, £6 12s. 6d., a 

ess 5 per cent. discount for delivery in the Glasgow district. 

The malleable iron trade continues well employed, although the 
pressure of new work is less noticeable than in the steel trade. The 
inquiry for bars and sheets is particularly active, the current prices, 
less the usual 5 per cent. discount, are—for common bars, from £6 
to £6 5s, ton; best bars, £6 10s. to £6 15s.; sheets, £7 12s. 6d.; 
plates, £7 10s.; hoops, £6 15s.; and angles, £6, 

During the week there was shipped from Glasgow machinery 
to the value of £11,400, the greater part of which went to India 
and Mauritius; steel goods, £7800; sewing machines in parts, 
£2615; and general iron manufactures, £36,000, of which no less 
than £14,000 went to India. 

The coal trade has been very active as regards the inquiry for 
furnace coal for manufacturing purposes, and the better aie 
of steam coal have been much wanted for steamshi There has, 
however, been some falling off in the demand for the shipping 
qualities of coal, main, ell, and splint, the prices of which have in 
consequence been a little easier. But as the Baltic navigation is 
now opened, shippers are looking forward to an improved business, 
and coal masters are asking full rates for future delivery. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

My forecast of the steam coal trade so far has been fully verified, 
and after a slight falling off, it is gratifying to note full vigour has 
been restored. Last week the great total of 207,000 tons export 
to foreign destinations was reached from Cardiff alone. Swansea, 
too, has shared in the improvement, having despatched over 
27,000 tons, while Newport, which still lags behind in vigour, 
totalled over 22,000 coastwise alone. I note that the report has 
now been published concerning the falling away of Newport 
business. It behoves that strenuous efforts should be made 
to bring about an improvement. Newport, with its background 
of virgin coal, should not be so far behind, and it is obvious to 
lookers on that remedial measures are not impossible. Newport 
hasan advantage which Swansea has been striving for unremittedly, 
and will gain thisautumn. This is a direct connection with the 
Rhondda coalfield. 

The steam coal quotations at Cardiff this week have been as 
follows :—Best, 13s. 6d. to 14s.; seconds, 12s. 3d. to 12s. 6d.; small, 
firm at 6s. 9d. House coal, notwithstanding that it is entering 
upon the dull season, continues firm in price ; the latest quotations 
are 12s. 6d. for best, while small is scarce at 9s, 6d. It is not at 
all unlikely if the steel trade continues prosperous that 10s, will 
soon be quoted. The demand for Welsh coke continues very 
steady. Industries generally are active. Patent fuel was selling 
this week at lls. 6d. to lls, 9d. Swansea has been exceptionally 
busy in exporting this manufacture, and cleared last week no less 
than 10,000 tons. India is taking large quantities of pateot fuel ; 
last weex a cargo of 2100 tons went to Madras. 

Since the sale of Landore Works in London there has been no 
oe dispersals such as will take place late in the month at 
Tokenhouse-yard in the matter of ironworks. This will be the sale 
of Briton Ferry Ironworks, which, like all the old properties, covers 
a large tract of land. They cover no less than 17 acres, and are 
capable of turning out 600 tons of manufactured iron weekly. The 
works are excellently placed for rail and sea, and having good 
access to the best coalfields, should meet the necessities of iron and 
steel making at the present time, which demand these arrange- 
ments. Speaking to a shrewd manager conversant with the 
northern ironworks lately, he remarked: ‘‘ Give mea compact works 
by the sea, and iron ore at its present price, and I would make a 
good marginal profit. The future is unquestionably to be by the 
sea, but it will take some time for the old advantages of cheaper 
house rent and living upon the hills to be equalised.’ 

Iron ore this week—best Rubio—was quoted at Cardiff for 13s. 

I find that Wales is well represented in mining industries in Spain 
and in Mexico. From the Cardiganshire districts of lead and 
gold working, the steam coal workers are also being steadily 


“—. 
d working is not in such vigorous working in Cardiganshire 
as one would like it to be, partly from the competition from 
abroad, otherwise there would soon be more capital brought into 
operation. 

Ship speculation is increasing, and the advent of the new Dowlais 
at Cardiff for ship plates is looked forward to with satisfac- 
tion. The White Jacket Steamship Company is announced, with 
a capital of £25,000, principally started by Cardiff merchants. 

The iron and steel trades are firm, prices are maintained, and in 
a few cases there has been an upward tendency. Welsh bars are 
at £5 to £5 2s. 6d.; Bessemer blooms, £4 12s, 6d. ; Siemens bars, 
best, £5 7s. 6d.; rails unchanged. 

An impression prevails that in some quarters steel has depre- 
ciated in quality. It is well to note that from Blaenavon to 
Swansea quality is well maintained. Swansea is still getting large 
imports, both of pig and steel billets, but this is principally because 
sea rates are lower than land rates. 

Rumours have been widely circulated this week of still more 
dissension amongst tin-plate workers, but I am glad to know that 
energetic means are being used to bring about an arrangement. If 
the tin-plate masters and workers as good an organisation as 
the coalowners, disputes such as these would soon be remedied, I 
hear from excellent quarters that there is really no reason why the 
little differences existing should not be healed, such as at the 
Worcester. The tin-plate trade is satisfactory, though the exports 
were less by 18,000 boxes last week than make, and stocks are now, 
at Swansea alone 155,000 boxes, compared with 137,000 last week, 
and 91,000 this time last year. Makers say there is a slight lull in 
trade, but there wil] be large clearances next week, and though 
efforts are being made to force prices down, I only hear of partial 
success. Makers as a rule are firm, and last week’s quotations 
retained. 

The time is opportune for disposing of coal and iron properties, 
and some transfers have taken place. 

Weekly payments of wages at the Ocean Collieries are likely to 
be carried out. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE reports concerning the iron trade of this country show that 
prices are still rising, though at a slower pace. The cause of this 
rise may be attributed rather to the conventions preventing all 
competition than toa strongerdemand. One of the larger branches 
of the iron trade justly complains of export having decreased last 
year below what it has been for a long time, as shown by the 
following notes :—Export in rails in 1876, 133,000 t.; in 1877, 
225,000 t.; in 1878, 207,000 t.; in 1879, 164,400 t.; in 1880, 
230,204 t.; in 1881, 250,709 t.; in 1882, 186,054 t.; in 1883, 
176,178 t.; in 1884, 144,464 t.; in 1885, 164,799 t.; in 1886, 
163,222 t.; in 1887, 174,226 t.; in 1888, 114,946 t.; total amount, 
2,334,202 t. Nevertheless, the fact remains that almost all the 
works are well employed. 

In all other branches there is a very brisk demand, by which— 
partly at least—a further rise in prices is to be accounted for. 

In the United States the iron trade had been looking forward to 
a further regular expansion of their railway system, and to meet 
the ec td ds preparations had been made for produci 





the German market. If the German works—the wire mi 
perhaps, excepted—nevertheless not only maintain, but tpn 
their production, this may be looked upon as a sign of health and 
ur, such as was hardly to be expected two years ago. Time 
will show whether this blooming condition is based on health or 
only a flush, 
e condition of the iron market in Silesia continues to be satis. 
factory. In pig iron there is no great change to note. Twenty- 
nine coke furnaces are running at full output, and the pig iron pro- 
duced finds ready sale. The steelworks and foundries are in full 
output, and all the production of the blast furnaces is absorbed, 
The rolling mills are very well employed, and large orders for 
export have come in. The construction works have made large 
provisions. Tank plates are in good request, and prices for rolling- 
mill materials are very firm. The prices for bars and plates are the 
same as noted last week. 

The Austro-Hungarian iron market shows a firm tendency, 
Inland ores find a ready sale. Foundry pig remains in satisfactory 
demand, and sale. keeps increasing. rs and sheets are in good 
request, The wagon factories, foundries, and machine shops con- 
tinue to be in active employment. 

The condition of the French iron market is still rather unfavour- 
able. A rise in prices is talked about, but bars and girders are 
still sold at 135f. In Longwy 52f. is noted for forge and 63f, for 
pig iron No. 3, The Société de Chatille-Commentry has put out 
one of its furnaces, 

The Belgian iron market has kept its firm tendency. Tho 
demand for girders is, however, rather weak; but, as all the works 
have booked large orders for some time to come, this is of no great 
consequence, 

The Rhenish- Westphalian iron market continues to be favourable, 
The sale is quite satisfactory, and demand seems to be rather 
increasing. e iron ore trade is as brisk as ever, and all that can 
be got tinds a ready sale. The same may be said of Luxemburg 
minette. The import of foreign (Spanish) ore still continues, as 
the inland mines are unable to satisfy the strong demand, Pig 
iron is in request, Spiegeleisen is in very brisk demand, 
owing to the full employment of the steel works, but export still 
leaves much to be desired. Prices are very firm, and the 10 to 12 

.c, grade is standing at M. 66 p.t. Forge pig is also in brisk 
emand, and finds ready sale in spite of the late rise in price, best 
qualities being noted M. 58 p.t. Basic is briskly called for, and is 
being paid for with M. 47 p.t. Bessemer, though a little more 
lively, is yet rather neglected. Luxemburg forge remains un- 
changed. The business in bars is very anima’ and firm, and 
export seems ae increasing. The expectation expressed in a 
revious letter, that prices would be likely to rise before long, has 
n realised, for the South German rolling mill convention has 
raised the price for bars M. 3 p.t. The plate mills keep in active 
employment; produce and sale are very favourable, the prices 
being firm and remunerative. The sheet mills complain of want of 
orders. Hoops remain in an unchanged condition. Wire rods, 
drawn wire, and wire nails are still neglected, prices being very 
low. The ironfoundries, machine, and wagon factories are all in 
satisfactory operation. At the latest tendering for rails at Breslau, 
2556 t. were awarded to two Silesian works at M. 125 p.t. at works, 








LAUNCHES AND TRIAL TRIPS, 


Messrs. Laird Brothers launched from their works at Birken- 
head on Saturday last the fine screw steamer Antelope, the second 
of three building for the Great Western Railway Company, in con- 
nection with their new service between Weymouth and the Channel 
Islands. The Antelope isa smart-looking, hand ly delled 
twin screw steamer of about 900 tons, and will be fitted in the 
most modern and complete style as a first-class passenger steamer 
with saloon amidships, lighted by electricity, and replete with every 
appliance conducive to the comfort and safety of passengers. Her 
machinery, which will consist of two separate sets of triple expan- 
sion engines, are of great relative power, and the vessel is expected 
to attain a high speed. 

Messrs. W. Doxford and Sons launched the steamship Marmari 
on the Ist inst., built for the Shaw, Savill, and Albion Company, 
Limited, London. She is built of steel, with cellular bottom fore 
and aft, is to Lloyd’s 100 Al class, and her dimensions are:— 
Length, between perpendiculars, 360ft.; breadth, extreme, 42ft. ; 
depth, moulded, 314ft. The engines are the ordinary triple 
expansion three-crank, by Messrs. Doxford’s, the cylinders being 
27in., 44in., and 7lin., by 48in. stroke, and they are supplied with 
high-pressure steam from two very large boilers, which will give a 
mean speed of 11 knots loaded. She is fitted for the New Zealand 
meat trade, with exceptionally large refrigerating machinery, by 
the Haslam Foundry Company, of Derby, and will have insulated 
chambers fitted for 40,000 carcasses, 


On Saturday, the 4th May, the screw steamer Circassian Prince 
went out on trial. The vessel has been built for carrying petroleum 
by Messrs. C. S. Swan and Hunter, Wallsend-on-Tyne, for James 
Knot, Esq., Newcastle. The dimensions are 280ft. long overall, by 
38ft. beam by 27ft. 3in. depth moulded, and the vessel is built of 
Siemens-Martin steel to highest class at the Bureau Veritas ially 
for carrying petroleum in bulk, being subdivided by longitudinal 
and transverse bulkheads into numerous compartments, with con- 
tinuous expansion tanks in tween decks for controlling the liquid 
cargo; two large special oil pumps, each capable of discharging 
150 tons per hour, with a double range of pipes for loading or dis- 
charging each tank independently. e vessel is also fitted throug- 
out with electric light. The engines are by the North-Eastern 
Marine Engineering Company, Wallsend-on-Tyne: triple-expansion. 
Boilers fitted with forced draught on the closed ashpit system. 
Progressive speeds were taken, the average speed with forced 
draught being, we are informed, 10 knots, which was considered 
very satisfactory. 


On the afternoon of Thursday week, Messrs, R. Napier and Sons 
launched at Glasgow the second of four steel screw steamers of 
about 5300 tons for the Royal Mail Steam Packet Company. These 
magnificent steamships have been specially designed to meet the 
requirements of the company’s West Indian and Brazil and River 
Plate service ; and in order to attain a high rate of speed with the 
greatest economy, the hulls have been built upon fine lines, and 
the builders have constructed powerful triple-expansion engines, 
fitted with all the most modern improvements, of 6500-horse power. 

e accommodation for the passengers is of the most luxurious 
description, and all the details have been carefully considered with 
special reference to a first-class service in a hot climate. To admit 
of perfect ventilation, the dining saloon has been placed upon the 
upper deck before the machinery, where there is no vibration, and 
is so arranged that family parties can dine together. A handsome 
double staircase leads to the music room on the promenade deck, 
which is supplied with a beautiful piano; and on the same landing 
there is a comfortable ladies’ boudoir, while further aft is the first- 
class smoking-room. The state-rooms on the main deck are ex- 
ceptionally large, and are fitted with all the most modern improve- 
ments, such as patent iron bedsteads, Smith’s lavatories, —— 
bells, electric light, and everything that experience could suggest 
for the comfort of the a. Very superior accommodation 
has been provided for the second-class passengers in the poop, com- 
prising a handsome dining saloon, ladies’ cabin, and smoking-room, 
while their state-rooms are but little inferior to the first-class. 
Provision has also been made in the after part for 400 third-class, 
with portable iron beds, &c. The comfort of the officers has had 
special consideration, and the crew are berthed in a lar ad 
roomy forecastle. The 7 and galley arrangements are he 

t 








rails in enormous quantities, more than required at the time; the 
works therefore were obliged to produce more of other articles of 
the trade—wire, for instance—which had an unfavourable effect on 





most lete description. is worthy of note that the pa.senger 
accommodation is heated by steam, and that the electric light is 
fitted in every part of the ship ; while refrigerating chambers for a 
sufficient supply of fresh provisions have been fitted, 
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NEW COMPANIES. 
THE following companies have just been regis- 
te 


Austin Sanitary Cylinder Company, Limited. 
This syndicate was registered on the 30th ult., 
with a capital of fry 000, in £1 shares, to acquire 
the patent granted to Fredk. James Austin, for 
“An apparatus for disinfecting, deodorising, and 
precipitating purposes,” The subscribers are:— 


*C, Hudson, Lee, Kent, lead merchant.. 

J. 8. Westwosd, 14, Lena- gardens, West Kensing- 
ton Park, 

*o, v. v MacKenzie, 3, Fenchurch+ ‘avenue, ‘mer- 


+. 5 109, Fenchurch- street, ‘merchant | 
W. E. Marrian, 109, Fenchurch-street, merchant 
3. “Finlay, 109, Fenchurch-street, merchant... .. 
A. Stebbing, 85, Gleneldon-road, "Streatham we 
The number of directors is not to be less than 
three, nor more than five; the first being the sub- 
scribers denoted by an asterisk. Qualification for 
subsequent directors, 100 shares. The company 

in general meeting will i appoint remuneration. 


eee 


Jensen Electric Manufacturing Company, 


This company was registered on the 26th ult., 
with a capital of £80,000, in £5 shares, to acquire 
a business referred to in an unregistered 
ment of the 26th ult. between Clifton Shiel and 
Cc. F, Helder, of one part, and James Mark 
McDonnell, of the other part, and to acquire and 
work inventions relating to electricity, e sub- 
scribers are :— 


8 
John Proffitt, 32, Great George-street, solicitor .. 
F. J. Wall, 16, hag gfe Balham, clerk .. 
V. B. F. Lamb gio 35, Crondace-road, Fulham 
J, E. Young, 4, Cheriton- -street, Upper Tooting, 
shorthan odie 
F. Galsworthy, 8, South- “square, ‘BW., architect. . 
A. 0. Scott, 32, South-square, 8.W., solicitor .. 
C. W. Jones, 32, South-square, 8.W., surveyor .. 
Tae subscribers are to nominate the first 
directors; q' of t directors, 
100 shares, The company in general meeting 
will determine remuneration. 


New Wire Wove Roofing Company, Limited. 
This company was registered on the 29th ult., 
with a capital of £100,000, in £5 shares, to manu- 
facture wire wove roofing, carboline, and other 
kinds of roofing, and for such purposes to adopt 
agreements with the Transparent Wire Wove 
Roofing Company, Limited, and Dr, Alfred Napier 

Ford, The subscribers are :— 


H. Phillips, 7, Honeywood-road, Willesden, 
manager Transparent Wire Wove Roofing Com- 


o. Millwater, ra "Wends-road, Battersea, manager 


W. ty 8 company Upper Thames: street, cashier :. 
F. Chubb Finch, 5, ean square, E.C. , journalist 
F. Braun, 38, Hillsboro’-road, E. Dulwich, artist 
Dr. A. Napier Ford, 27, Harley-street .. 
J. A, Archer, Waverley, Lordship-lane, merchant 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first ; qualification, £250 in shares ; 
remuneration, £100 per annum each, and in addi- 
tion £50 when 74 per cent. is paid, £100 when 
10 per cent. is paid, and 10 per cent. of the net 
rofit of each year in which the dividend exceeds 
0 per cent, 


W. N. Nicholson and Sons, Limited. 

This company was constituted by articles of 
association on the 24th ult., and was registered as 
a limited company on the 30th ult., with a capital 
of £100,000, divided into 300 preference and 700 
ordinary shares of £100 each. It is the conver- 
sion to a company of the business of engineers, 
ironfounders, and boilermakers carried on by 
W. N. Nicholson and Sons, at Newark-on-Trent. 
The subscribers are :— 


el el el eel el 








ee 





Pref. Ord. 
shares. shares, 
*W. N. Nicholson, Newark-on-Trent, 
e MP 5c cc 0s ce ce ge cs = oe OH 
*E. aurea Newark-on-Trent, 
enginee Yo ve dc! ve op os = cc WO 
Mrs. A 's * Nicholson, Newark-on- 


Mrs. 7. a “Nicholson, Newark-on- 
a er ee me ee 
vd. P. amen Newark-on-Trent, 
enginee: 

J. H. Meredith, Worcester, hop 1 ‘mer- 


chant se 1 
Mrs. Meredith, Worcester... 1 
The first two subscribers are appointed deoten, 


Pontypridd Electric Lighting Company, Limited. 

This company was red on the 30th ult., 
with a capital of £10,000, in £5 shares, to supply 
electricity for light and one to the parishes of 
Pontypridd and Ystradyfodwg, county of Glamor- 
gan. e subscribers are :— 


iy Hopkins, Pontypridd .. 
> we Evans, Pontypridd, ironmonger .. 


iw = 
1w= 





Shares. 








Dt tt tt et ett 


r, &c. ° 
W. Merchant, Pontypridd, Yank manager es 
W. H. Morgan, Pontypridd, solicitor .. 


Registered without special articles, 

Nottingham and nti Water-Gas Company, 
im 

This company was red on the 27th ult. 
with a capital of £151,000, divided into 30,000 
ordinary and 200 founders’ shares of £5 each, to 
acquire a licence to use water-gas patents in ‘the 
counties of Notts and Derby. e subscribers 
are :— 


A. Lawrence, 298, Southwark Park- 





, clerk .. 1 
F. Dawkins, 56, Guildford-road, Poplar, clerk .. 1 
: gullet, Le 9, Fenchureh-street, E.C., stationer .. ; 
1 
1 
1 





F, Eile, 4 a, Harbut-road, St. hans Hill, 


cler! 
J. i Shayer, “101; “Fernhead-road, “Paddington, 

collector os 06. be Se ee 48 ae Oe 
F, Buer, 48, Porson-street, Lewisham, clerk 

The first directors are Messrs, Alderman Edward 
Goldschmidt, J.P., C. J. Cox, J.P., A. S, Kirk, 
John Tom McCraith, J.P., and J. G. Bellamy ; 
remuneration, £200 per annum each, with an 
additional £100 for the chairman, 





Lancashire Water-Gas Company, Limited. 

This conmeny oe red on the Ist inst., 
with a capital of £151,000, in £5 shares, to acquire 
by purchase or royalty the exclusive or non-exclu- 
sive or limited right to use and vend, witbin the 
county of Lancaster, all or any of the inventions 
relating to water-gas, and in particular to secure, 
work, and develope the inventions and processes 
of Josef Von Langer and Leonard Cooper. The 
first subscribers are :— 


J. Porn Langer, Leeds Steel rape ey engi 


H. "Linklater, i7, Oldficid-road, N., clerk :. :. 
W. Slaughter, 18, Austinfriars, E E.G. solicitor .. 
H. Warner,’ Beechcroft, Wimbledon, articled 


cler! 
W. May, 18, Austinfriars, E. ‘C., "solicitor 
W. Pit ttman, 7, St. Helens- gardens, Kensington, 
gentleman .. 
C. Forde, 252, Cornwali- ‘road, Ww. ie gentleman 
The number of directors is not to be less than 
four, nor more than nine; the first to be ap- 
pointed by the subscribers to the memorandum 
of association. Qualification, £500. Remunera- 
tion to be determined in general meeting. 


Se ee 





The Scottish Water-Gas Company, Limited. 


This company was registered with a capital of 
£301,000, in 60,000 ordinary and 200 founders’ 
shares of £5 each, to acquire by purchase or 
royalty, or otherwise, the exclusive or non-exclu- 
sive or limited right to use and vend in Scotland 
all or any of the inventions relating to water-gas, 
and in particular to secure, work, and develope 
the inventions and processes of J. Von Langer 
and L, Cooper. The first subscribers are :— 


J. Von Langer, Leeds Steel a saplees 
¥ Linklater, 17, Oldfield-road, N. a 
W. Slaughter, 18, Austinfriars, E. om ass ha, Joe 
W. May, 18, Austinfriars, E a> ke oe 
H. Warner, ” Beechcroft, Wimbledon” 0c «ee 
C. Forde, 252, Cornwall-road, GA eo. 00 
W. Pittmann, 7, St. Helens- -gardens, W. ‘i 
The number of directors is not to be less than 
four, nor more than nine ; the first to be — 
by the subscribers to the memorandum of associa- 
tion; qualification, £500; remuneration to be 
decided in general meeting. 


The Argentine Southern Canal Company, 
Limi 
This company was registered with a capital of 
£280,000, in £10 shares, to acquire by purchase, 
concession, or otherwise, in the Argentine Re- 
public, lands, hereditaments, mines, mining, and 
other rights; machinery, implements, cattle, and 
property, both real and personal; to establish 
agencies and otherwise promote and encourage 
emigration to the property of the company. The 
first subscribers are :— 
Shares, 


E. Charles, 55, Sandmere-road, Clapham .. .. 
H. Keslake, 47, St. Augustine- bs We bs ee 
J. Goudge, 4, Holloway-road, N. oar 
A. Shepherd, 39, Vestry-road, 4 oad: ee Mee 
W. Almond, 16, Wallace-road, N. .. .. .. os 
8. Kemp, 1, ” Doughty- -street, W.C oe 
H. Miller, 40, Rockbourne-road, “porest hall’. ee 
The number of directors is not to be less than 
three, nor more than seven; the first to be 
ee by the subscribers to the memorandum 
of association; qualification, £500 stock; remu- 
neration, chairman, £300, and £800 for other 
directors, to be divided as they determine. 


Acme Wood Flooring Company, Limited. 
This epee om f was registered on the 29th ult., 
with a capital of £50,000, in £5 shares, to 
acquire patents relating to Duffy’s ‘‘ Immovable 
Acme” solid block wood flooring. The sub- 
scribers are :— 
Shares. 


G. Stowers, 66, Storks-road, 8. E. a oe 

J. ead 4, Kingsdown: ‘road, N v. clerk 

W. Putre: Astbury-road, Peckham, clerk .. 

Ww. Wwithala, 7 76, Finsbury-pavement, clerk... 

E. C. Woodman, 76, Finsbury-pavement, clerk - 

C. J. Pardoe, 25, Great Coram-street, stationer . 

J. H. oe 159, es buildings, South- 
wark, clerk .. . ° es 


The enue of prey is nor * be i iess than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, twenty-five 
shares ; remuneration, £250 per annum, with an 
additional £100 for each 1 per cent. dividend over 
8 per cent. per annum. Mr. Wm. Duffy is 

| managing director for seven years, 

ce, Palace-chambers, Westminster. 


eee 





od 


ee 





Electric Tramcar Syndicate, Limited. 


This syndicate was registered on the 26th ult., 
with a capital of £20,000, in £10 shares, to 
acquire letters patent granted to Alfred James 
Jarman for improvements in the construction of 
electric motors for the stage pe of tramcars, 
electric locomotive vehicles, and other purposes, 
and also Belgian, French, = American patents, 
The subscribers are :— 7 


hares, 
*H. G. Hemmerde, 15, Lee Park, Blackheath .. 50 
J. Hemmerde, 10, Eliot-place, Blackheath . « & 
*J. Muirhead, C, E. 23, ney-street, 8.W. oe. FB 
*H. J. Archer, 31, ‘Lom -street, agent .. .. 1 
A. J. Hemmerde, 10, Eliot- place, Blackheath <. 10 
Capt. L: La Feuvre, 235, H h-road, Lee os 1 
Walter Harris, 186, Drayton Park, Ms. te 
The number of directors is not to be less than 
three, nor more than seven ; the first being the 
subscribers denoted by an asterisk, and P. E. 
Lintilhac, 8, Great Winchester-street ; qualifica- 
tion, £500 of share capital. The company in 
ye meeting will determine remuneration. 
he directors may appoint one of their number to 
be general manager, at a remuneration not ex- 
ceeding £300 per annum. 








THE ENCHANTRESS.— The old paddle-wheel 
steamer Enchantress, which was originally 
attached as tender to the Asia and afterwards 
commissioned under independent command for 
the use of the Lords of the Admiralty, was on 
Wednesda: a ewes been replaced by the Helicon 
—delive’ Reed at Portsmouth to be 
broken up. She was launched at Pembroke in 


August, 1862, and engined by Penn at a total 


THE PATENT JOURNAL. 
Cutan fron te Spest of Ge Gannianas of 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
“name and address of the communicating party are 
printed in italics, 


84874, ACTUATING eng ean - Cc. hea ——-: {This 
application having bee: age Menge ed in No. 
3487, dated 27th Pehcents,: 1889, takes, soy Patents 
Rule 23, that date.) 

84878, SUPPLYING ELECTRIC CURRENT to Boats, R. C. 
Sayer, Bristol.—(This application having bee: n origin- 
ally included in No, 8487, dated 27th Sowuny, 1889, 
takes, under Patents Rule 23, that date.] 


7th April, 1889. 
7071. Device for Spreapinc Gum, &c., A, Bithler, 
London. 


7072. Corrins, E. Knoreck, London. 

7073. Mepicat Compounp, W. R. Lake.—(Messrs. 
Wirth and Co., Germany.) 

7074. Trimminac Emproipery, J. C. Fell.—(B. B. and 
H.W. Friedenwald, United States.) 


29th April, 1889. 


7075. Wixpow Fasrenina, F. Harrop and F. J. Chipps, 
London. 

7076. Game, A. Victor, Liverpool. 

7077. Music Desks, W. H. Chignell, New Barnet. 
7078. Starrs, W. I. Taylor, London. 

7079. CoIn-FREED SprromeTER, W. Watson, Rochdale. 

7080. Nari used in Giazine, R. Fraser, “ao 
7081. SusPpenpER for FLower-pots, &., W. Goaring, 

on. 

7082, Lamps, J. 8. and J. Hodgson, Manches 
7088. ConnecTine Corps and Banps, 8. Taplor and 

W. M. Miller, London. 
7084. RoLLine Merazs, J. Gnas, Birmingham. 

7085. Stream Encine, G. B. and > Seton London. 
7086. WasHine CLoTHING, &c., W. Mayo, —— 
7087. COMPRESSING SEMI-FLUIDS into Souips, J. Hill, 

Stoke-on-Trent. 
7088, Evecrric MEASURING InsTRUMENTS, R. Snowdon, 
Chesterfield. 

7089. VewtiLatixe Dratns, C. W. Millar, London. 

7090, TEXTILE Fipres and Fasrics, C. Dreyfus and J. 





7091, BUTTON-HOLE Sewine Macuines, F. Simmons, 
01 


mn. 

7092. Gas-LIGHTING, J. om, Liverpool. 

7098. CHURNING Mie, W Cole, Australia. 

7094. Sarety Pins, E. "Wedlake, London. 

7095. SCREWING Diz, J. Wotherspoon, Glasgow. 

7096. WELDING Fiances on Meta Tues, J. Wother- 
spoon, Glasgow. 

7097. Non-METALLIC SyPHon, M. von Nadassy, London. 

7098. WasHING or CLEANSING Compounpns, F. Crossley, 
Liverpoo! 

7099. Artracninc Heets to Boots and Ssogs, T. 
Brining and G. Lister, London. 

7100. Dyzinc CoLtours on TExTILE MATERIALS, F. B. 
Gonty, Leicester. 

7101. Topacco Pirgs, E. J. King, Bradford, 

7102, PennoLpers, &c., G. R. Donald, London. 

7103, Currine Cuoru, J. Howarth and W. T. Howard, 
London, 

7104. Sprinc Couptrxas, P. Torissen, London. 

7105. A yee Pressxs, J. G. Lorrain.—(F. A. Bazin, 


nee.) 
7106. Opvamame Morive-Power, F. W. Cleveland and 
lL. Dove, London. 
7107. Rock Dritis, A. Chapman, London. 
7108. Sarery Devices for HicH-voittace Circuits, 
B. M. Drake and J. M. Gorham, London. 
7109. Firerroor Partition for Buiipines, A. W. 
Rammage, London. 
7110. Lirrixc Mat and other Liquors, J. Jackson, 
mdon. 
71ll. Pyromerers, H. Walker, Birmingham. 
7112. Hanpues of Teapots, E. P. Semel. London. 
7113. Srereoscopes, R. Timperley, Halifax. 
7114. VARIABLE-SPEED Gear for VELOcIPEDEs, W. B. 
Lake, London. 
7115. Pozzi, W. J. Luxmoore, London. 
7116. Guazine without Putry or Meta. Cups, R. 
urrell, London. 
7117. — for Ramway Tickets, &c., J. Percival, 


7118. "Taran Movements to Toy Horses, 0. Shaw, 
n19. a CreaM from Mitk, W. Snaydon, 


ndon. 

7120. Manure Dispersers, A. Dobry, London. 

7121, Straw Mats, R. Edwards, London. 

7122. Looms for Weavine, W. Bowker and R. Williams, 
London. 

7123. Drivine Sprxpies of Spivninc Muss, J. Dodd, 
Manchester. 

7124. Kexprne Coats in Postrron Rounp the Neck and 
SHou.pers, H. A. Lee, London. 

7125. Penctt Hotper, &c., T. Bailey, jun., and E. W. 
Baker, London. 

=. a Quarry Bakine Oven, D. Rees, 


7127. "Huasrme Rartways, G, E, Vaughan.—(S. Trott, 
Nova Scotia. 

7128. Brrs for Horses, R. Winder, sen., London. 

7129. Execrric Arc Lamp, A. J. Howes, London, 

7130. SHeppinc Cane, H. A. Hughes, London. 

™~. a Liquor from the Canz, H. A. Hughes, 

mn 

7182. Buiocks containing Iron and CARBONACEOUS 
Martrer, L. Imperatori, London. 

7183, ELectric Meters, A. Reckenzaun, London. 

7134. Avsustinc PHoTocRaPHic Apparatus, F, C. 
Larkin, London. 

71385. Trousen SusPENDERS or Braces, H. Schol, 


mdon. 
7136. Macutnes for Grinpine OvaL Gass, R. Friedel, 
ndon. 
7187. atten CompounD and WATERTIGHT COVERING, 
A. M. 


i mdon. 

7138. Evecrric Lamps, A. W Fitch.—(R. 0. G. Drum- 
mond, South Africa.) 

7139, Recovery of Sopa from Sraqs, A. B, Cunning- 
ham, London. 

7140. Propuction of Motive Power, C. Tellier, 
London. 

7141. Warmine Currents of Cop Arr, J. Grundy, 

ndon, 

7142, SteeRtne WHEEL, C. H. M. Dérnte, London. 

7143. Steam TURBINES, G. de Laval, London. 

7144, DO. used in GYMNaSIUMs, F. Leat, 


7145. "Houome and Apsustinc FLExIsLE Formes for 
Printine, P. M. Justice.—(W. H. Forbes, United 
States. 

7146. TYPE - DISTRIBUTING MacuineE, P. P. Craven, 
London, 

7147. Typs-seTtinG Macuine, P. P. Craven, London. 

7148. Apparatus for Raistna Liquips, P. Malleville, 
London. 

7149. Drytna and Roastine Apparatus, C. Salomon, 
London, 

80th April, 1889. 


7150. FuneraL Carriages or Coacues, E. Burridge, 
ndon. 
7151. Meratitic Ramtway Sweerers, &c., T. Airey, 


arham, 

7152. Generatinec Heat, H. J. Allison.—(4. @. NN, 
Vermilya, United States.) 

7153. Hook and Eve for Dresses, MantTLEs, &c., S. E. 

son, Buckden. 

7154. Maxine Wuirts Leap, J. Thom, Glasgow. 

7155, Start ALARMS fur FiRE or INCREASE of Heart, W. 
Miller, Glasgow. 

7156. OBTAINING YELLOW Proments, J. Macfarlane, 





cost for bull and caathibetiry of £45,000, 


7157. PawtoaraPuic Enoravine Macuines, W. Goudie 
nia house Bearines for Furniture, G. P. Lem- 
71 yeep gg CaRBuReETTiING Gas, J. F. Halli- 
ee. Locx Cover for Vases, L. Forester, 
nigh Sraanwen 4 Tea-pots and Corree-pots, L. 


7162. KERBING, . Adamson, Durham. 
7168. CIGARETTE Hoxper, L Powell, jun., Stalybridge. 
a of CHIMNEY Por, &e., J. Kimm, 


7165. Exvecrricat Distaisution of Enercy, J. M. M. 
Munro, _—— 
7166. Hann Mincrsa Knire, H. Beck, Leamington 


Spa. 
7167. Pocus for Weavina, B. and D. B. B 
SR rns , B. Berry riggs, 


Bradfo: 

7168. Courtine for Metau = W. Ackroyd and A. 

Barraclough, Heckmon 

7169. Proputsion of VEssELs by Screw PROPELLERS, 
. Chapman, Glasgow. 

7170, Be rane Ino or METAL Tunes, J. Wotherspoon, 


7171. , Lirt and Sreetcuer, J. D. Mac- 
donald, Surbiton. 

7172. Fire-pLace Screens, J. G. Hall, Birmingham. 

7173, Hat Brusu, Pap, and Mirror, G. McDonald 
and J. B. Fryer, London. 

7174. Musica Instrument, W. Buschek, London. 

7175. Recerractes for Tomer Parser, 8. Gregory 


mdon. 

7176. Anti-sLop SHavinc Bruss, J. Featherston and 
C. J. Hayward, London. 

7177. SrrercHinc Wire Netrinc Mzsues, I. C. B. 
Cave, London. 

7178. SrretcHinec Wire Netrine, I. C. B. Cave, 


London, 
by Raisinc the Urrzr Part ofa Burner, F. T. Sale, 
don. 


ndon, 
7180. Rergzatinc ATTacuMeEnts, C. Morlet and P. Nord- 
mann, London. 
ag Coxpensixa Ziusc Vaprours, E. Walsh, jun., 


7182. Lirrine Jack, A. Warren, London. 
7183. AcTruaTinc Ponts or > Cc, E. Carr, 


London. 

7184. Knives, C. R. Borland, Lon 

7185. Parntine Cota, A. J. Bee tp. A. Page, R. C. 
and M. E. Bird, United States.) 

7186. Frre-escapes, R. Belches, London. 

7187. PRinTING Lixo.eum, M. B. Nairn and T. 
Summers, London. 

7188. Manuracture of Buttons, A. L. Gripenberg, 
London. 

7189. DravucHtine the Bopres to Axirs of VEHICLES, 
H. , London. 

7190. Lirrina Jacks, A. Jackson.—(0. Jackson, United 


States.) 
7191. oe Accumu.ators, C. L. P. Fleck and Sons, 


7192. oo Woop, B. J. B. Mills.—(D. E. Blacke, 
New South Wales.) 

7193. Pontoon Szat Rart, G. Paul, London. 

7194. Straps for Rerainine APPAREL, 8. Franks, 
London. 

7195. ToRasHinc Macuines, H. Lanz, London. 

7196. Hotpina the Enps of Raizs, 8. Pitt.—(G. A. 
Weber, United States.) 

7197. FLUSHING Cisrerns, S. B. Goslin, London. 

7198, ELectric Arc Carsons, W. E. Adeney and L. 
Saunderson, London. 

7199. Printinc Macuines, 8. Lord, = n. 

7200. Re-Loapinc REVOLVERS, H. Newton.—{ The 
Colts Patent Fire-arms pRB on Company, 
United States.) 

7201. Locks for Frre-arms, H. E. Newton.—(The Colts 
‘feten) Fire-arms Manufacturing Company, United 
States. 

7202. Smatt Fire-arm, P. H. B. Bedingfeld and F. 
Jones, London. 

7203. Fitters, H. Roeske, London. 

7204. Fotpinc RowLock Carryinc Frames, 8, E 
Saunders, London. 

a > — Baas, Lapres’ Baes, &c., M. Wolfsky, 

ni 

7206. Stoprpine and Srartina Vesicies, T. H. Jones, 
London. 

7207. VeLocrpepe Penats, H. J. Grafham and F. C. 
Ash, London. 

7208, Lames for Cycxgs, H. J. Grafham and F, C. Ash 


London. 
7209. Lamps for Cycizs, H. J. Grafham and F. C. Ash, 
mdon. 
7210. Lamps for Cycies, H. J. Grafham and F. C, Ash, 
London. 
7211. Convertinc Motion, W. R. Bell and W. J. 
Decker, London. 
E. M. Cooke, London. 


7212. Ratt Jo 
7213. CoNVERTIBLE TaBLEs for Inva.ips, J. A. G. Gay, 


London. 
bs gga CarniaGE Steps, J. F. and J. F. Wood, 


mdon. 

7215. Seconpary Batrerties, C. B, Askew and ‘J. K. 
Pumpelly, London. 

7216. aes and Conveyine Grain, J. Loew’, 


7217. Device for Unrastentnc Boxes, &c., J. Spratt, 
mdon. 

7218. MaGazine Firg-arns, W. R. Lake.—(F. Fortelka 
and C. Préckl, Austria. 

7219. MAcHNEs for Syrupine, &c., Botries, W. Cook, 
London. 

7220. ComBinep Cicar LicHTING and ADVERTISING, A. 
Neuhaus, London. 

7221. THREADING Sewinc MacHINE NEEDLES, J. Briggs, 
London. 


lst May, 1889. 


7222. Uritisine Waste Heat in Fires, O. Peischer, 
London. 
7223. Water Cxosets, J. Clayton and C. Tindall, 


London. 
7224. Tooxs for Printers, J. 8. Howden and M. Berry, 
Liverpool. 
7225. Fats of Carpine Enorvgs, J. Thompson and T. 
er, Manchester. 
7226. NoN-METALLIC HANDLES to TABLE CurLery, %. 
and J. Brooke, Sheffield. 
7227. Cuaraine Macuines for Gas Retorts, J. Elliott, 
Birmingham. 
7228. Automatic Sarety Water Gavuoe, F. G. G. 
Dietze, Newcastle-on-Tyne. 
7229. Drvevorinc Dis’ for PuotoorarHy, H. M. 
Smith, London. 
7230. Hyposu.pHite of Catcrom, E. W. Parnell, 
Liverpool. 
7231, TimE-RECORDING CANDLE, J. E. Winspear and R. 
augh, London. 
7232. Motor driven by MuscuLar Strenots, J. B. C. 
Scheuer, London. 
7233, a T. Thorp, Whitefield, and T. G. 
am. 


7284. PHorocRaPurc Cameras, J. A. Morley, London. 

7235. DEVELOPING NEGATIVES on PHOTOGRAPHIC PLATES, 
J, A. Morley, London. 

7236. Mittisc Macuines, G. Collett and J. Holling- 
worth, Huddersfield. 

7237. Seirts, T. Fishburn, Wortley. 

7288. BREAKING Cuma Grass, = .» A. J. Boult.—(F. 
Michotte, France.) 

7239, OIL-DisTRIBUTING Cartrivces, W. P. Thompson. 
—(G. N. McKibbon, United States.) 

7240. Envevorss, E. ww, London. 

7241. Wa.us, &c., J. Wilson, Liverpool. 

7242. BEVELLING en of BRUSHES or Brooms, J. 
Mosby, London. 

7243. RecriLingaL Enornes, J. Hewitt, a. 

7244. CHAMFERING Piangs, G. Hone, Ke' 

7245. DecCoRATIVE POoTTERYWARE, W. H. Hollinshead 





Glasgow. 


and H. Griffiths, Longport. 
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7246. Hypro-atTmosPHEeRic Moror, C. Burn, London. 
7247. Leap Peyxcit and Prensoiper, C. Kodhlein, 


on. 
7248. Casmnc of ANERoID Barometers, O. Miller, 


ion. 

7249. Printinc Musicat Nores, G. Schebel and W. 
Enderlein, London. 

7250. Russer Sxoss for Horse’s Feet, &c., C. 8. 
Stone, London. 

7251. oe Warer for Sream Borers, J. 
Newton and D. A. Quiggin, Liverpool. 

7252. Watsr, &c., Gases, J. von Langer and L. 
Cooper, Leeds. 

7253. Dow. or Dowet Pix, W. Hilliard, Tipperary. 

7254. Warminc Apparatus Bor.er, T. W. Harrison, 
Birmingham. 

7255. Avromatic Fasteninc Baskets, &c., W. H. 
Rendle, Exeter. 

7256. VeLocipepe for the Water, E. F. Bour, London. 

7257. Piaten Printinc Macuine, J. 8. Howden, 
Liverpool. 

7258. Warer Recerracie for Umprecras, T. E. Lane, 


Preston. 
7259. Hostery or Stocxixes, C. F. Wood, London. 
7260. Lire-preservine Baruine Dress, A. E. Walker, 


on. 

7261. Arracuinc Jewe.uery to the Dress, B. H. and 
J. Joseph, Birmingham 

7262. FLy-wHeEEis, 0O. 
Germany.) 

7263. Door Stor, W. Thomas, London. 

7264. Steam Encrves, C. Wells, London. 

7265. Disrrisution of Ort on the Sea from FisHinc 
Boats, 8. Robinson and H. W. Perry, London. 

7266. Coat Briquettes, W. Hubbard, London. 

7267. Rerriceratinc Macurnes, R. P. Pictet, London. 

7268. Arracnine Butrons to Boots, W. M. Simpson, 
London. 

7269. Woo.ten ConpEensInG Macuivery, A. Marsden. 
A. Laycock, and A. Stephenson, Huddersfield. 

7270. Breecu-mecuanism for Frre-arms, W. R. Lake. 
—{F. Fortelka and C. Prickl, Austria.) 


; Imray.—{R. Mannesmann, 


) 


7271. Conpensino Soprum, &c., C. Netto, London. 
A. M. Clark.—{S. Cook, United 


7272. WRENCHES, 
States 


) 
7273. AtomtsErs, C. Trevelyan, Forest Gate. 
7274. Lamps, W. Schmidt, London. 
7275. Agc Lamps, 8. Z. de Ferranti, London. 
7276. FLexiste Bewnps, &c., for TusuLar Manns, 8. Z. 
de Ferranti, London. 

-7277. Sewrxc Macurnes, B. Drinkwater, London. 
7278. Raprp-Fremnc Guns, T. Nordenfelt, London. 
7279. Boxes, W. Jane, London. 

7280. Nuts, O. Horton, London. 
7281. Troe Guiassgs, E. 8. Arrighi, London. 

7282. Spoxnive Macurnes, T. Jenny, London. 
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7283. InvistBLE Resrrration, T. G. Read, London. 

7284. meal Enporsine Stamps, F, G. Jeary, Nor- 
wic! 

7285. Borrom Piates of Rac Enoives, J. Brailsford, 
Sheffield. ‘ 

7286. Biapes with Botsrers, A. J. Beal, Sheffield. 

7287. Asu-cuarpD Tor Bar and Heatinc Sranp, 
Forrest and Sons, Manchester. 

7288. Drawinc Boarps, A. A. Woodward, Birming- 


7289. Water-cLosets, B. R. Phillipson, Dublin. 

7290. Currinc the Fioat Tareaps in Tviies, &c., W. 
E. Heys.—(A. Sawvé, France.) 

7291. OverHEaD Raitways, W. Banning, Birmingham. 

7292. ANGLER’s CoLLaPsiBLE Stoot, J. Mills, Glou- 
cester. 

7293. Necxtigs, W. Rockliffe, Newcastle-on-Tyne. 

ee of Coprzr Borers, &c., L. Marshall 

ax. 


7295. Inscrrprinc Letrers, R. Walters and J. E. Moor- 
t. 


R ‘as 

7296. VeLocirepes, W. H. Smith, Bradford. 

7297. Lace, F. H. Bowman, Bradford. 

7298. Canp.esticks, G. F. Lutticke, West Brighton. 

7299. Se_r-actinc SHuTTLe Guarp, J. Pickup, Man- 
chester. 

7300. Varves, 8. Walker and G. Mills, Radcliffe. 

7301. Strpe Vatves, R. Marshall, G Ww. 

7302. SwrtcH-Back Rounpasouts, J. and M. Richard- 
son, Stockton-on-Tees. 

7303. Racinc Carps, H. Bickerton, Manchester. 

7304. Antiseptics, G. H. Jones, London. 

7305. Detective Camera, T. Wilson, Glasgow. 

7306. Fiusn Bouts for Doors, G. J. Williams, Birming- 


7307. Barret Botts, G. J. Williams, Birmingham. 
7308. Coatinc Metat Goons, E. Bullivant, Birming- 


7309. Water Heatino, T. Hall, Birmingham. 

7310. Lamps, F. A. Powell, Birmingham. 

— Coatinc Mera Sueets, R. Heathfield, Birming- 

m. 

7312. Saurrie-Box Looms, R. Foulds, London. 

7318. CoRRUGATED Pipes, J. W. Oldroyd, London. 

7314. Diamipo DipHeNYLENE Oxipe, B. Willcox.— 
(The Farbenfabriken vorm. F. Bayer and Co., Ger- 


many.) 

7815. . raid Frsrovus Susstances, J. T. Pearson, 

mdon. 

7316. RrcULATING TEMPERATURE of Stoves, E. de Pass, 
—{Korting Bros., Germany.) 

7317. Screw Spanners, J. G. Plater, London. 

7318. Sitow-compustion Stoves, W. Vyse, London. 

7319. Fuwnets for Liquins, A. J. Boult.—(C. Xander 
and W. H. Thomas, United States.) 

7320, Preservine Foon, G. Dixon, Liverpool. 

7321. Repucine VaLves, W. Ashworth and F. Watson, 
Manchester. 

7322. Speciric for Rixcworm, C. Brett, London. 

7323. Piayryc the Game of Pec Bow1s, J. A. 
Edgley, London. 

7324. Discuarce and Loaprnc of Coat and other 
Caroo, J. Rigg, London. 

7325. LirHocRaAPHIC Printinc Macuinery, H. Ham 
mond, don. 

7326. Looms for Weavinc, J. C. Mewburn.—(A. J. 
Laval-Chalet, France. 

7327. Crowns of the Frre-snoxes of Steam Borers, 
&c., Tangyes (Limited) and W. Walker, London. 

7328. Looms, J. Jagger, London. 

7329. Wmuxspow Buixp Rotter Brackets, J. C. and T. 
Thomson, London. 

7330. Ort Cans, J. W. Blackburn, London. 

7331. Furnace Grates, E. W. Jones, London. ‘ 

7332. SronewaRe and other Pires, C. Archer, London. 

7333. Patrern Lacs for Looms, E. 0. Taylor and G. 
Marsden, Loncon. 

7334. Royo Spivyine and Dovsiinc Macuinery, 8. H. 
Brooks and F. Barlow, Manchester. 

7335. Scissors, G. B. Bennett, London. 

7836. Evecrrica, Communication for Tratns, A. C. 
Cockburn and J. N. Cooper, London. 

7337. Exvecrric Wixpine and Srrixino Crocks, J. 
Jacomin, London. 

7338. Tomato Wie, C. R. Evans and T. Green, Wal- 
tham Cross. 

7339. Extractinc Liguip by Suction from Inx 
Bort.es, E. Burnet, London. 

7340. Tramways and Cars, I. Smith, London. 

7341. Liquip Switcuers, W. Waddell, Glasgow. 

7342. Drivinc Ropgs, A. Thomson, Glasgow. 

7343. Dist1Ltinc Apparatus, J. Foster, Glasgow. 

7344. Garment Crasps, F. B. Spooner, London. 

7345. Potverisine, &c., Susstances, W. de Morgan, 
London. 

7346. Maxie Grass Tanks, J. Armstrong, London. 

7347. PHorograpuic Cameras, R. W. Thomas, London. 

7348. Decoratinc Wixpows, &., R. D. Sanders, 
London. 

7349. Workine the Drivinc Appliances on ELecTRIC- 
ALLY-PROPELLED VEHICLES, M. R. Ward, London. 

7350. Cuotcnes, A. L. Shepard, London. 

7351. Spoke Brusu for Wueets, T. Sadler, jun., 
London. 





7352. Boots and Suogs, W. Wills, London. 
7358. —— of Merats from Orss, N. Lébédeff, 
ndon. 
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7354. Cameo Stamemsc and Paintino, F. Griffin, 
London. 
7355. Lamps, J. Thomas, London. 
7356. GaLvanic or Primary Batreries, C. Maltby- 
Newton, London. 
7357. New Inpoor Game, T. Sturgeon, London. 
7358. Sarery Ease. Peo, J. H. Dawson, Salford. 
7359. CompinaTion Compass and PEN-HOLDER, &c., 
E. H. Naden, Birmingham. 
7360. Inpicatine and Erasing BuLitetT Marks on 
Taroets, T. Guthrie, South Shields. 
7361. Sreve, T. T. Coniam, Bristol. 
7362. DisrripuTine Dry Mareriat, J. E. and F. A. 
Wallis, Basingstoke. 
7363. Stups, &c., W. Parsons, Birmingham. 
7364. Crimpinc Paper, P. Tracy, J. E. Catty, and J. 
m, London. 
7365. Cosine the Doors of Venicies, A. J. Howes, 
London. 
7366. CLEANING Tin, J. Abbott, Bristol. 
7367. Moustache GvuaRD, A. Doran and H. E. 
Snellgrove, Rochdale. 
7368. SuLpHur Barus, J. and J. Constantine, Man- 
chester. 
. Grate, M. Bousfield, Leeds. 
. STOPPERING Bort ies, J. Nutt, Manchester. 
71. KrtcHen Rancegs, G. W. Grove, Leamington. 
. Strpinc Jornt, A. M. Nawell, Manchester. 
. Gearine for Bicyciss, P. T. Smith, Sheffield. 
. Brixz, 8. W. Wilkinson, Manchester. 
. Tarcets, W. P. Jones, Birmin; 
6. Nozzies of Taps, T. M. and 
m, ion. 
7377. Vatve Gear for Steam Enoives, F. Bosshardt.— 
(J. R. Frikart, France.) 
7378. CLeaninc Try, J. Abbott, Bristol. 
7379. VULCANISED InDIA4-RUBBER, W. Smartt, London. 
7380. Weicnisc Apparatus, A. Riekmann.—{G. D. 
Davis, United Slates.) 
7381. Corn-FREED Macuixes for Se.iinc Goons, J. 
Hawes, London. 
7382. Apvertisine Conrrivance, H. V. and F. W. 
Lanchester, London. 
7383. PREVENTING OVERFLOW in KetTLEs, J. 8. How- 
den, Liverpool. 
7384. Hanoine Fire-poc, B. Addicot and G. Holland, 
Birmingham. 
7385. Disposat of Sewace Rervss, J. Bentley and T. 
Lge pete - neat 
7386. CALENDERS, > t. 
7387. Frre-cLay Secen Oe Falin, Kidsgrove. 
7388. Packinc Seeps, &c., E. Farish, London. 
7389. Strercarne Device for Wires used to CARRY 
Lawy-Tennis Nets, 8. B. L. Horton, London. 
7390. ARTIFICIAL ANGLING Minnows, H. Horwood, 
iw. 
7891. CRLoRaLaMIDE, J. F. von Mering, London. 
7392. CoaL-cuTtine Macuines, J. Haigh, London. 
7393. Surrts, J. T. Barker, London. 
7394. os A. J. Boult.—(C. BE. Duryea, United 
States. 
7395. Commutinc Ex.ecrric Currents, W. S. Boult, 
Birkenhead. 
7396. Reaction Enornes, R. T. Bells and E. W. Quirk, 
Liverpool. 
7397. Apparatus for ExTincuIsHinG Fire, E. T. Jones, 
Liverpoo! 
7398. Sarety Bune, W. P. Thompson.—(F£. Crochelet, 
Belgium.) 
7399. Brakes, W. Hartley, Manchester. 
7400. Funnets of Giass, G. Sowerby, London. 
7401. Screw Nuts, J. Hampton and 8. Partridge, 
London. 
7402. Fenpers, Fire-poos, and Stops, T. Kendrick, 
London. 
7403. Tuumss, Fincers, and Syrinces, E. Prentice, 


on. 

7404. Iron Watts and Fences J. and D. Rowell, 
London. 

7405. ArmospHerRic Execrricity, E. Cortes._(R. Z. 
Bayon, South America.) 

7406. DutcH Ovens, J. 8. Howden, Liverpool. 

7407. Propuction of Meta.xic Sopium, J. Greenwood, 
London. 

7408. Printoxc Macuines, E. Barron, London. 

7409. Meta Screw Button, H. Reed, London. 

7410. CicaRETTE, CicaR, or Matcu Boxes, H. H. Wills, 


mdon. 
7411. Lock, R. Haddan.—{H. Ludwig, Germany.) 
7412. Device for Exuipitinc Corns, H. G. Barrey, 


mdon. 

7413. Desk for Use in Rattway Carriaces, A. 
Andrews, London. 

7414, Pennoiper, W. “4 4 London. 

7415. Wruxpow Sockets, C. J. Harcourt, London. 

7416. RecuLatinc Motive-power, B. J. B. Mills.—(B. 
A, Fiske, United States.) 

7417. VENTILATING APARTMENTS, B. and B. Verity, 
jun., London. 

7418. Construction of CanpLe Lamp, H. Salsbury, 


gham. 
8. Birkett, and J. 


London. 
7419. Maxine Lirso Transrers, &c., H. E. Joil, 


London. 
7420. Ya or Bmprnes for Books, G. Goldschmidt, 
mdon. 
7421. Motor, A. Hirschberg, London. 
7422. Tortet Cuatrs, H. Tulloch, London. 
7423. Drivinc Harr Brusnes, H. J. Dowsing and H. 
8. Price, London. 
7424. _— Ovens, A. M. Chambers and T. Smith, 
mdon. 
7425. Banp Saw MILs, De W. C. Prescott, London. 
7426. Pirates, J. Arnott, London. 
7427. Errecrinc Arriat Locomotion, F. W. Zimer, 
London. 
7428. Exvecrric ACCUMULATORS or BATTERIES, C. Pollak, 
London. 
7429. Scarro.prne for Parsters, O. de and J. de Haer, 
mdon. 
7430. CoIn-FREED Seats, Fraps, &., F. Hipgrave, 


ndon. 

7431. Fare-pox and Recister, J. C. Chapman.—(T. B. 
Lee, Canada.) 

7432. Castors, J. Bate, London. 

7433. Pumps, G. Savin, London, 
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7434. Toy Matcs Box, R. F. Benest and T. Allen, 
London. 

7435. Receptactes for Matcnes, H. 8. Wainwright, 
Sheffield. 

7436. Comrort in Frixcer Rrvos, H. Arthur and T. E. 
C. Grove, Birmingham. 

7437. Mrxture for a Beveraae, 8. F. Smith, London. 

7438. Construction of STEAM ILERS, F. Rose, 
Didsbury. 

7439. Winpinc Yarns or Tareaps, F. Rosskothen, 
Manchester. 

7440. Drawine Beer, C. Adair, London. 

7441. Fastener for Gioves, W. D. Hawdon, Blaydon- 
on-Tyne. 

7442. Starr Rops, A. 8. Fox, Sunderland. 

7448. Furnace Buiocks, J. McCann, Millom. 

7444. we Music, G. Walker and W. Burgess, 

mdon. 

7445. CuronocraPus, H. Robottom, Birmingham. 

7446. Fevt Hats, A. Ashworth, London. 

7447. Dampinc Warps in Weavine, D. H. Wilkinson, 
London. 

7448. Hanp Suears for Suearmnc Merat, F. 8. Firth, 
Bradford. 

7449. Umereias, J. H. G. Clarke, Birmingham. 


7 estos Wicks, D. and T. Myers and G. Hughes, 
London. 
7451. Apparatus for Stoprerinc Borrties, G. Steg- 


mann, London. 
ee AvtomaTic Fioures, J. L. Garsed, 


ax 





7453. Fornace Grates and Grate Bars, D. Caddick, | . 


Middlesborough. 

7454. Writino Tasies, A. 8. Oetzmann, London. 

7455. Saurrte Guarps for Looms, A. Steinhauser, 
London. 

7456. PLates, L. Dove, London. 

7457. Apsustinc Bearines for Cycies, C. D. Yates, 
London. 

7458. Vatve Gear, T. T, A. Hansen and F, E. Jeffery, 
Gainsborough 

7459. ALuminium, J. Clark, London. 

7460. Tareapinc Sewinc Macuine Nexrpuss, EB, A. 
Bramble, London. 

7461. Fastener for Carriage Wuixpows, M. H. Wells, 
Manchester. 

7462. Apparatus for Ratstne Liquips, W. Ross, jun., 
Glasgow. 

7463. Locxine Doors, 8. M. Gully, Bristol. 

7464. ORNAMENTING GLass Mrrrors, A. Martyn, 
London. 

7465. Movers’ Sarety Lamps, C. H. Wolf, London. 

7466. Dryino Corn, 8. Crees, London. 

7467. Pen and KnireHo.per, A. Storey, London. 

7468. AMALGAMATION of Precious Merats, C, 
Barker, London. 

7469. SaHutrLe Guarps, C. Haase, Saxony. 

7470. SHoersc Horses, W. Angel, London. 

7471. Nore, Pix, or Music Piates, P. Lochmann, 
London. 

7472. Cteantnc Boots, N. P. Davison, London. 

7473, Evecrricay Circuits, C. A. McEvoy, London. 

7474. Stopping and Starting Txam-cars, E. 
Sheward, London. 

7475. TeLepHonic SianaL Apparatus, C. B. Clay, 

mdon. 

7476. Rartway Wacons, J. Foucault, London. 

7477. Metatiic Cartripess, A. N. Whitney, London. 

7478. Decorating Leap, 8. Tanner and A. P. 
Godart, London. 

7479. Vent-peos for Casxs, J. Wild, London. 

7480. Lace Fasteninos for Guoves, J. Fuhrmann and 
B. Trenckmann, London. 

7481. Paper-Binpers, P. Hookham, Birmingham. 

7482. Broocs Puss, C. F. Grimmett, Birmingham. 

7483. CounTERSINKING Sup Pvarss, F. J. Stephen and 
C. Carter, Manchester. 

7484. Hanp-Bags, M. J. Lansdell, London. 

7485. Sarery Bicycies, M. Wilson, G! 

7486. Stirreninc Acent for Corsets, 
London. 


w. 
. Birnbaum, 


London. 
7488. Ho_pinoc Carpets, T. Harrison, Arnside. 
7489. Com Prorecror for Sarety Pins, J. Alcock, 


eadle. 
bay Macazine Riries, A. J. Boult.—{J. Schulho/, 
tria. 


us - 

7491. Treatinc Porasn or Sopa, J. R. Wylde, M. J. 
Hammill, and H. Auer, Liverpool. 

7492. Mitts for Grinpinc Corn and the Lixg, C. 0. 

it, London. 

7493. Covertnes for Stacks of Hay, E. H. Edwards, 
Liverpool. 

7494. Prorector or Armature for Boors, J. Blakey, 
London. 

7495. Toy or Game, G. Singer, C. Goldsmith, and M. 
Silverstone, Manchester. 

7496. . eel for Currinc Corrs, T. Newcomb, 

mdon. 

7497. Construction of Lusricators, W. Dale and J. 
Webber, London. 

7498. Picrure Frames, C. E. Lyon and F. D. Butler, 
London. 

7499. Propucine Evectric Currents, E. Manville and 
W. L. Magden, London. 

7500. Treatinc Crusnep Ores, Xc., O. Bilharz, 
London. 

7501. Meascrinc Tap, L. Verhaegen and M. Heslop, 


ndon. 

7502. Gun Barre. Rervecrors, C. H. Laubenburg and 
W. Field, Bi 

7503. Ratsinc WaTER 
London. 

7504. Cuarnt Tastes for NavicaTionaL Purposgs, 8. 
Manning, London. 

7505. Preventine Insury to Crores whilst PLayine 
Bansos, D. Veitch, London. 

7506. Evecrric Licutive of Rartway Trains, I. A. 
Timmis, London. 

7507. Evecrric Rartway SiGnaine, |. A. Timmis, 
London. 

7508. Hats, T. Townend, J. Eaton, and A. P. Town- 
end, London. 

7509. Curntmnc Corns, H. Stockman and H. Kerby, 
London. 

7510. Penpants for Key.ess Watcues, F. L. Turner, 


mm. 
from Bore-noLes, H. Aitken, 


Birmingham. 

7511. Laryneoscore for Horses, R. H. Clarke, 
London. 

7512. Macuine for Mincinc Meat, L. P. Garrett, 
London. 


7513, Fumicatine Apparatus, H. A. Fraser, London. 


7514. Maxine Sopium and Potassium, C, Netto, 
London. 

7515. Stoves for Heatinc Apartments, 8. Leliéve, 
London. 

7516. Fitters, W. W. Fyfe, London. 

7517. Apparatus for Makino Svucar, G. Adant, 
London. 


7518. Fire-acarm, A. W. Hidden, Constantinople. 

7519. Automatic CANDLE Extinouisner, C. F. A. 
Réell, London. 

7520. AUTOMATICALLY ExTINGUISHING CANDLEs, C. F. 
A. Réell, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


398,143. Steam Enoine, H. N. Gale, Bristol, Conn.— 
Filed July 16th, 1888, 

Claim.—{1) In a piston steam engine, the cylinder 
head opposite the crank end constructed with a cylin- 
drical rocker or rib diametrically across its outside, 
combined with a stationary seat in shape a 
ing to said rib and so as to support said cylinder by 
said rib gibs 2 2, arranged longitudinally in said seat 





and so as to bear upon said rocker or rib below its 
axis, and set screws arranged to upon ibs, 


substantially as and for the paren described. In 
a piston steam engine consisting of two or more single- 
acting cylinders, the pistons from the ive 
cylinders connecting directly to oppositely turned 


cranks on the driving shaft, the head of each cylinder 
opposite the crank end constructed with a cylindrical 
rocker diametrically across it and in a plane parallel 
with the driving shaft, each of said rockers constructed 
with a longitudinal steam passage leading into its 
cylinder, a steam chest constructed with inlet and 
exhaust ports in a e at right angles to the plane of 
the said passage ugh said rockers, and a passage 
between said ports coi mding to and communicat- 





ing with said passage through the rockers, and a valve 


to work upon said ports, substantial! 
, and whereby steam Me ay a 


first admitted to o: 
cylinder while exhausting from another, and os 
vers@. (8) In a piston steam engine consisting of two 
or more single-acting cylinders, the yictens from the 

pective cylind rw lirectly to oppositel 
turned cranks on the driving shaft, the h 7 4 
cylinder opposite the crank end constructed with a 
cylindrical rocker diametrically across it and in a plane 
parallel with the driving t, each of said rockers 
constructed with a longitudinal steam passage leading 
into its cylinder, a steam chest with two ports, fron, 
one of which a passage leads to the said € 
through the rocker of one cylinder, and from the other 
port a passage leads to the steam passage through the 
rocker of the other cylinder, with an escape cock x, 
from each of the between the ports and the 
rockers, substantially as and for the purpose described, 


398,164. Direct-actine Steam Enaine, F. H. Laforye 
Waterbury, Conn., and H. J. Barker, Philadelhpia, 
Pa.—Filed October 1st, 1888. 

Claim.—(1) In a steam engine, the combination of a 
cylinder, a reciprocating piston, the cylinder con. 
structed with inlet and exhaust terminating 
in —_ into the cylinder distant from that end of the 
cylinder with which they are adapted to communicate 
greater than the stroke of the piston. a piston greater 
in length than its stroke, with inlet and exhaust 
ports as through its gee to the cylinder 
through the active end of the piston, the said piston 
extending outside the cylinder and provided with two 
guides parallel to each other at fright angles to the 


q 
i 

























axis of the piston, a crank, a crank pin extending 
between said guides, a crank block on said crank pin 
working between and guided by said guides, ves 
in the face of one or both of said guides, and studs on 
the said crank block correspon: to said grooves 
the said studs equidistant from the central line 
of the crank pin, and the said ves curved 
from the centre, substantially as and for the pur- 
pose described. (2) In a steam ¢ e in which 
the cylinder a py ow with = eat ae 
passages 0) rough ports e cylinder, 
and in which on end of the cylinder is open, and in 
which the piston works through the said open end of 
the cylinder, and having a stuffing-box the said 
open end of the cylinder around the said piston, the 
cylinder constructed with an annular groove upon its 
inner surface and inside the said stuffing-box, with an 
outlet from said annular groove directly to the 
steam exhaust passage of the cylinder, substantially 
as described, and whereby the water arising from 
condensation in the said annular groove may flow 
directly to the steam exhaust passage and there 
escape. 

398,396. Sounpinc Leap, H. Holden, East Orange, 

N.J.—Filed July Tth, 1888. 

Claim.—{1) The com tion of a sounding lead 
having a cavity in its base for the reception of the 
arming, with a sliding sleeve surrounding the lead 
and adapted to be projected beyond its base, substan- 
tially as specified. (2) The combination of a conical 
suunting bod with a sleeve embracing said lead and 





having flange ¢, and with the stop /, substantially as 
specified. (3) The bination of a ding lead a 
with a surround sleeve d as flange ¢, and with 
the stop f above sleeve d, and with the laterally pro- 
jecting flange g at the lower end of the lead a, sub- 
stantially as specified. 


398,426. Host on Tusine, 7. Midgley, Beaver Falls, 
Pa.—Filed July 18th, 1888. 

Goin. © Hose or tubing composed of a body 
formed of intertwined sections of coiled wire having 
the helices expanded in' ks running in the 
direction of the circumference of the tube, and pro- 
vided with a longitudinal reinforcement, the links 
and the reinforcement being embedded in and covered 











with rubber or equivalent material. (2) Hose or 
tubing com; of a body of intertwined sections of 
coiled ee eee te helices ex: into 

and ded with a longitudinal lorcemen 

or Gascon the links, the whole embedded in and 
covered with rubber or its equivalent materia 
stantially as described. 
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A CRITICISM OF MR. LINDENTHAL’S PROJECT 
oF A BRIDGE OVER THE NORTH RIVER, 
NEW YORK, AND A SUGGESTION. 

By Max am ENDE, 

Ix criticising this great project, however adversely, in its 

constructive details, it is impossible to deny a tribute of 

admiration to the general idea on account of its boldness. 

There is, as to magnitude, an analogy between Mr. Lin- 

denthal’s idea and that of bridging the Firth of Forth, 

conceived nine years ago, although the so far unprece- 
dented span of 1716ft. is in the present project increased 
to 2850ft. The writer, then in connection with a firm 
invited to tender for the contract, made a pro 1 for an 
arch bridge as a safer and cheaper structure—Lngineering, 

1881. Eventually a cantilever bridge was designed, and 

is now near completion. In the meantime other canti- 

lever bridges have been built, while the fitness of the 
arch for spanning large openings has been proved only by 
two bridges over the Douro and by the Garabit Viaduct. 

The publication of Mr. Lindenthal’s anes project— 
Engineering News, 1888, i., p. 57, and Building News, 1889, 
p. 266—has suggested a trial as to whether an arch bridge 
would compare in this case as favourably with a suspen- 
sion bridge or a cantilever bridge as it did in the case of 
the Forth Bridge. The statement of the result is the 
object of the present communication. ; 

The advantages of the inverted arch of a suspension 
bridge compared with the upright arch of an arch bridge 
are as follows :—(1) The main structure offers a smaller 
surface to the wind, and is better placed with regard to 
it ; (2) the chains or cables are always in tension, and 
need not, therefore, be braced against wr ge g ; (3) the 
cables are near the platform in the middle of the span, 
the weight of the suspenders is therefore smaller and 
more economically placed ; (4) if wire cables are used all 
material for making joints is saved, and this is probably 
more than that required for the protecting shell ; (5) the 
strength of steel wire is somewhat greater than that of 
steel plates and bars, and if in the manufacture of the 
cables the same perfection is attainable as in rivetted 
joints, a somewhat bigher strain may be put on the cables; 
(6) the quantity of material used during the erection, and 
removed after completion, is smaller in a suspension bridge 
than in an arch bridge. 

The disadvantages are as follows :—(1) The extension 
of the cables lying beyond the saddles does not act favour- 
ably upon the strains in the structure of the inverted arch, 
and the latter are difficult to determine even if no friction 
existed in the saddles ; (2) the amount of friction cannot 
be determined from the beginning, and may be very great 
after some years—not only does it affect the strains in the 
suspension structure, but it produces bending strains in 
the towers ; (3) the rise of the arc of a suspension bridge 
cannot safely be made so great as that of an arch bridge, 
since the impact of the friction as well as the wind 
pressure and the weight of two half spans is concentrated 
at the top of the towers, while in the upright arch the 
wind pressure and the weight of one-half span only is 
gradually being accumulated from the crown to the 
springing ; (4) although it is not impossible to impart so 
much rigidity to a suspension bridge as is necessary for a 
brisk railway traffic, attempts in this direction have 
hitherto failed, and it can never beso great as the rigidity 
of an arch bridge ; (5) a suspension bridge erected upon 
the fixed points assumed in the present case requires more 
material than an arch bridge. 

Comparison of weights.—In the following comparison of 
the economic merits of the two structures, a basis as fairly 
equal as possible has been assumed. This may not be the 
same as that assumed by the author of the suspension 
bridge ; but as both structures would be affected by its 
change—the fact that sufficient data for the suspension 
bridge are not given, and therefore could not be intro- 
duced, is immaterial for the present purpose. The 
weight of material in the flanges of the arch, supposing 
it to be a parabolic arch—which is very nearly right for 
both structures—in tons per foot lin. is as follows :— 


g=(A+M4+Q) (5420 es 


8 
3 66: 
~— (A + M)(sg+3°) 

8 eo. 

ct \8d 1 3 . ) 
In this formula A represents the weight of the dead load 
besides the flanges in the arch in tons per foot lin.; M, the 
moving load ; /, the span, and d the rise of the arch in feet ; 
8, the strain in tons per square inch; ¢, the weight of a one 
square inch bar 1ft. long in tons ; ¢, the coefficient of con- 
struction, ze. the proportion of the practical weight of 
the flange of the arch to the theoretical weight. The fol- 
lowing table contains the values for these constants and 
the items of which A is composed. 














51 TABLE I, 
Arch Suspension 

| bridge. bridge. 
 ( Vertical bracing in arch... ... | 0°8307 | 24000 
= | Cross : 7 AOS SEA . 
=|Wing ” ~<a Sg i 09-2976 } ~— 
& j Suspenders ile GAce) Gas Nes. ce 0°5000 
4 on rn me 
“3 | Cross girders... 1. ou. oe. see ove} 0°5624() 9.2799 
& | Plating, raile, ko, ... os. se ss] 2°8818 sg 
< (Lower wind bracing— ... 0... ...) 0°1800 
M (six lines)... kee wee ve, 870000 | 6°0000 
A + Mintons per ft. lin... 2... ...| 1380 | 1778 
¢, coefficient of construction... 0... 0.) 1°265 1°140 
Bes em ... intons} 0°00152 | 0°00152 
toe .. intons 8 10 
Oe 53 . in feet} 2670 2850 
= in feet) 550 | 250 
— | 4166 | 5770 
e929 | 
tse 1988 | 4228 


These values, put into the above formula, give 


Q, for the arch = aes tees 10 35 tons per ft. lin. 
11°7780 , 422 
Q, for the cables =  detongs ony = 6. 


The total weight of the large span then will be— 

Arch bridge. . . 2850 (5°342410°35) = 44,722 tons. 
Suspension bridge, 2850 (5°778 + 32°29) = 108,487 ,, 
The most effectual way of reducing this difference would 
be to increase the height of the towers. Making them as 
high as the highest point of the arch—although this is, 
according to reasons given above, a doubtful expedient— 
d - increased by 645 — 500 = 145ft., which makes d=395, 
an 





_ 11°778.2833 _ 1,, ‘ 
Q= 57709893 7 11°36 tons per ft. lin., 


and the weight of the large span = 2850 (5°778 + 11°36)= 
48,843 tons. Heuce, if the side spans could be made much 
lighter than the main span, and if the towers could 
be omitted, a suspension bridge of this height would 
not be much heavier than the arch bridge. But this is 
impossible. 

t will be interesting now to compare these weights, 
however roughly, with the weight of a cantilever bridge | 
of the general outline of the Forth Bridge. For con- | 





490 + 21 

if we put d = saad F 
as an o—— value, = 1°2; s = 8; and A the same as in 
the arch, although that is probably too little. Then we 


11342. 3033 : 
have Q = ~4ae¢ _ soe = 25°42 tons per foot lin., and 


= 350. We put 7 = 2800; «, 


the weight of the large span = 2850 (5°342 + 25°42) = 
87,671 tons. In order to sum up the weights for the 
whole bridge of 5850ft. length, we note that the weight 





Fig. 16—PROPOSED ARCH 


of the continuous girders on each side of the upright arch 
will be 575 tons per foot lin, and of the platform 
2°25 tons, according to a calculation which need not be 
given here; that the ——_— of the temporary structure 
—to be alluded to farther on—for erecting the arc 

will be 5000 tons; that the weight of a tower will be 


Pr x Height x c’¢ 
essure on ‘oP. xem XS" where c’ may be pat 





=1l+ (=) ; and that the anchorage cables will be 
about 350ft. long; and we have :— 








TABLE II. 
Arch. Suspension. Cantilever. 
H, height of towers ... 450’ 595’ 595’ 
8’ o- 8 8 & 


Weight of large span... 44,722 108,487 48,843 87,671 
» 95 Side spans... 22,720 114,193 51,413 | «92285 


” s ner ..) — 32,087 | 26,636 31,260 
»» 9, anchorages.. — 22,603 8,952 _— 
» 9) temporary 

work ...; 5,000 ? ¢ — 








Total weight of steel, in 
tons ... ... ... .... 72,442 277,870 | 135,844 | 211,216 
If more than one pier may be erected in the space of 
1500ft. on each side of the large span, this would cause a 
reduction in the side spans to the arch of, say, 9000 tons, 
making the total weight of the permanent structure 
58,442 tons. The suspension bridge or the cantilever 
bridge cannot derive any advantage from this circum- 
stance, and this is the principal reason why their total 
weight is so much greater. Another reason is that they 

require towers, which the arch does not. 
temarks on Table I. and on the illustrateons—The 
general outline of the two bridges is given in Figs.1 and 2, 
.412; a general drawingof thearch bridge in Figs. 3 and 4, 
he items composing A for the arch bridge have been 
determined by calculations and designs. Some of these 
are illustrated in Figs. 5 to 16, not as mature designs, but 
only as a proof that they may be of an ordinary kind. 
An important detail, viz., the foot of the arch, is not illus- 
trated, partly on account of the difficulty in doing justice 
to it by a small scale, partly because the calculations to 
determine whether a cylindrical pivot has any advantage 








over a narrow flat bearing have not yet been made. The 


venience of calculation we substitute for the two chords, | Jess than | 
as they are there, two parabolas, the one 490ft. deep and | 
the other 210ft. high. The formula can then be applied | 


hexagonal section for the long members of the various 
bracings was chosen, because it offers a small surface to 
wind pressure, and because it imparts great resistance 
to collapsing ; the material isused economically, as the parts 
can be rolled in great length and as no secondary bracing 
is required. he plates composing the flanges of the 
arch are arranged in cellular form, so that the inside of the 
cells can be inspected and painted. The plates are made 
double because that gives them greater resistance under 
compression and secures a four-fold shear in the rivets at 
the connections. All parts in compression have been cal- 
culated with the formula— 


r= (5) 


where P and E are the pressure and the modulus of elas- 
ticity for steel in tons per square inch ; p and / the radius 
of inertia of the section and the length between the 
points marking the change of flexure in units of length. 
Putting P = the breaking strain, we have a strut which 
resists collapsing with the same factor of safety with 
which it would resist breaking under a tensile strain. 


ae. 
This condition is fulfilled by 5 = f aa ‘ rds Ac- 


cordingly, for steel of thirty tons strength should not be 


67 
With regard to the wind pressure, it was assumed that 
| the exposed surface of the bridge is that which is seen 
| from a great distance at an angle of 10 deg. with the 
| horizon; the pressure on a flat surface was taken at 40 Ib. 
| per square foot. The rivetted connections are so arranged 
| that the entire pressure can be taken by the shearing 
| strength of the rivets with the usual factor of safety, no 
| reliance being placed in an accurate butting of the ends 
| of the plates or bars. M, the moving load, was assumed 
| at one ton per foot lineal for each of six trains of indefi- 
nite length, or at 14 tous = 3136 Ib. for short trains. 


: 
i 
! 
i 





BRIDGE 2850ft. SPAN—ERECTION DIAGRAM. 


| Generally the maximum strains in the strueture are from 
| five to eight tons on the sectional inch gross. 


The co-efficient ¢ for the flanges of the arch is composed 
| of the following items :—(1) The increase of strain conse- 
| quent upon the unequal distribution of the moving load ; 
| (2) the increase from wind pressure, amounting to about 
| O°7 ton per square inch at the crown aswell as at the spring- 
| ing, or from a change of 20 deg. Centigrade in the tempe- 
| rature, amounting to about one-fourth of a ton per square 
inch ; (3) the percentage of joint plates and rivet heads, 
assuming plates and bars of 40ft. to 50ft. length; (4) the 
percentage of various packing strips and stays for bracing 
the webs of the cells. s, the admissible compressive strain 
| in the flanges of the arch, is taken at 8 tons, the tensile 

strength of the steel being 40 tons. In other parts of the 
bridge where tensile strains occur, steel of 30 tons strength 
and greater ductility would be used. 


Steel wire of such diameter as may be used for making 
cables where the wires are laid parallel would have a 
strength not greater than 50 tons, and therefore 10 tons 
are taken as the admissible strain. Having regard to the 
difficulty of laying the wires as regularly as the parts of 
the rivetted arch, this strain can hardly be considered as 
poe a in comparison with the strain of 8 tons in the 
arch, 

The uncertainty in determining the items in Table I 
for the inverted arch, arising from the expansion of the 
side spans and the friction of the saddles on the towers, 
might be lessened if the upper and lower cable could be 
made to join in one point, similar to the upright arch. 
As it is, we find the average vertical shearing force from 
the moving load three times as great as in the upright 
arch ; and while the influence of the change of temperature 
upon the vertical bracing of the latter is practically nil, it is 
very large upon that of the inverted arch, although in the 
table no notice is taken of it. The same cause has also a 
much greater effect upon the coefficient c for the inverted 
arch than upon that for the upright arch. These state- 
ments are based upon approximate calculations of a well- 
known kind, and need not be given in this discussion, the 
only object of which at present is to show that the items 
for the inverted arch have not been taken toohigh. With 
regard to the vertical bracing this only may added, 
that it will be necessary to make sufficient allowance for 
the shearing forces, as otherwise the members wil] either 
be over-strained or slip on the cables, in which case the 
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PROPOSED ARCH BRIDGE, 2850-FEET SPAN, OVER NORTH RIVER, NEW YORK. 














The Engineer! 


protesting shell might be injured and a wave motion will 
e set up under the moving load, too great to be admis- | 
sible in a railway bridge. | 


The erection of the suspension structure. —In the manufac- 
tureofcables with wires laid parallel, thelatter may either be 
laid at once in contact with each other—in which case it 
is difficult to guard against the condition that any one 
wire carries more than its own weight—or they may 
be laid with spaces between them, in which case the | 
danger of entanglement arises when they are clipped | 
together. In both cases the strain wou!d not be evenly 
distributed among the various wires. A method of laying | 
the wires, which avoids both drawbacks—even without 
the use of a staging erected from the bottom of the river 
—is conceivable, but as it appears from a statement in | 
the Engineering News, 1888, i, page 77, that Mr. Linden- 
thal has such a method himself, it would not be right to 
forestall him. In any case the manufacture of such cables | 
1s an operation consuming much time, involving some risk, | 
and leaving the wires in a condition of regularity or 
irregularity, the degree of which cannot be ascertained 
by inspection, 

The erection of the arch.—-This would be divided into | 
three operations:—(1) The erection of the temporary | 
work ; (2) the erection of a portion of the material of the | 
arch until the closing at the crown is effected; the erec- | 
tion of the remainder of the material. In the first opera- | 
tion the continuous girders on each side of the large span | 
are tilted into the position A BC—see Fig. 3—and a | 
light column is erected on the abutment C. A number of | 
wire ropes are stretched in one or two rows between A | 
and D, and supported at intervals on rockers standing on | 
the continuous girder. The second operation resembles | 
the erection of a cantilever bridge, but it is much shorter, 
as only that portion of the arch need be erected which in 
Fig. 5 is drawn in full lines, representing about one-third 
of its weight. One arm of the double cantilever is already 
fixed, and the projecting arm is at no time in a condition 
less safe than the arm of an ordinary cantilever bridge 
would be. The first portion of the arch to point E is 
erected without the ropes ; the piece E Fisthen erected with 
ropes fixed at E; then F G with ropes fixed at F, and so 
forth ; finally ropes are attached at H and H}, Fig. 16, and 
supported on rockers erected on the arch. Immediately 
before the junction of the two halves of the arch we have 
the following conditions :—The ropes H and H? carry the 
weight, which is about 5000 tons, producing a strain in 
them of about 7000 tons. The wind pressure acting upon a 
surface of 43,200 square feet with 401b. amounts to 771 
tons, and the centre of impact of this force lies nearly in the 
Some point as the centre of the weight of 5000 tons. The 
Strains in the flanges of the arch from these forces is 
found not to exceed in any point 8 tons ; the wind bracing 





is strained throughout to about three-fourths of what it 
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would be when the bridge is completed ; the force tending | 


to lift the arch from one of its abutments is less than 


| 2000 tons, while the pressure upon the same abutment is | 
| about 4300 tons ; guy ropes, or anchorages, are therefore 
| not required, The strain in the ropes fixed at H and H? 


is not affected by the wind pressure on the arch. In order 
to make sure that these ropes be strong enough to carry 
the load assigned to them they may easily be tested when 
in position—each oy ead by dead weight—before the 
piece between H and the crown is erected. In the third 
operation it is of importance that the strain in the 
material erected in the second operation is not increased 
by the weight of the fresh material, which ae 
would have less strain. This can be accomplished in 
several ways—one is to use the arch already erected as a 
centreing for two other arches complete in themselves, 
and erected, not above, but on each side of the first ; then 
to disconnect the two arches from the first arch so as to 
let each structure carry its own weight and to join 
them together after their having completed the elastic 


movement consequent upon the process of discon- | 
|nection. In the same manner two fresh arches | 


may be erected in addition to those already existing. 
Another way of erecting the outer arches would be to 


| apply the ropes, which have served in the second opera- 


tion, to the erection of the side arches, obtaining the 
necessary lateral stability from the structure already 
erected. In each case the section of the arch—Fig. 5— 
would have to be somewhat differently designed. There 
is yet another, perhaps preferable, way ; but as a descrip- 


tion would, on account of its novelty, occupy too much | 


space, it must be reserved for a future communication. 

A reference to the erection of the platform may fairly 
be omitted here, but it may be mentioned that the plat- 
form has two expansion gaps, one under point F—Fig. 3 
—and another in a corresponding position opposite. 
Arches of different outline from the one here shown may 
or may not have their advantages; the question of weigh- 
ing these and of ascertaining the best outline is not the 
object of this communication. 


Conclusion.—The writer has no hesitation in saying that 
the investigation has produced results far more favour- 
able to the arch than he anticipated, and he cannot help 


thinking that, if Mr. Lindenthal had entered upon the | 


same line of argument as the writer was led to accidentally, 
he would have obtained similar results. Bridge building, 
as an art of producing from a very small number of ele- 
ments an endless variety of forms, has been largely 
influenced by precedent and fashion. Suspension bridges 
have had their time and cantilever bridges have it now. 
But after all it may be asked: Is it necessary to make 
these enormous spans, and why do not engineers direct 
their inventive power to making foundations of unpre- 
cedented depth instead of spans of unprecedented length? 





THE ELECTRIC LIGHT AT THE PARIS 
EXHIBITION. 

Sream is now up in the Deprez-Rothschild and Jabloch- 
koff central stations, and, during the last week, rapid im- 
provements in the general appearance of these stations 
have taken place. In the former station, controlled by the 
joint interests of the Société pour le Transport de Force 
and the Société du Travail Electrique des Métaux, three 
handsome switch-boards are fitted up; one of which 


| entirely controls the working of the accumulators stored 


in an upper part of the building. These are the Julien 
accumulators, of which much has been heard in connec- 
tion with the working of tramways in America and Bel- 
gium, and are supplied to the Deprez station by the 
Société Anonyme |’Electrique, whose headquarters are at 
Brussels. They are intended for the excitation of the fields 
of the four high-tension double-armature Deprez dynamos, 
and for some of the outdoor circuits of phat ithe. ie 


| lamps. The dynamos are driven by belting, two being on 


each side of the line of countershafting. Each dynamo 
has two pulleys, one at each end of its shaft, so that in 
all there are eight driving pulleys of equal diameter on 
the outed arranged in pairs. The driven pulley is 
also the same size. The circuits are now all run from 
this station with the exception of one circuit of arc 
| lamps. The running continues nightly, and the circuits 
| consist of fifty Cance arc lamps in four rows along the 
| magnificent “Galerie” du Dome leading from the 
Machinery Hall to the Dome, forty Henrion lamps in the 
Galerie Desaix, forty-eight of the same lamps distributed 
| along the frontage of the restaurants from the Dome to 
| the two Galeries—Desaix and Rapp—twenty-four being 
on each side, two bandstands with forty incandescent 
lamps each, twenty-four Henrion lamps round the two 
Pavilions of the City of Paris, the two central covered 
walks in the grounds between the Dome and the 
Galeries with 460 incandescent lamps arranged in 
groups of four about 10ft. apart suspended from 
the interior of the awning, 286 incandescent lamps 
lighting the interior of some of the _ restaurants, 
and 1200 lamps fringing the lawn in front of the 
dome. The dome itself is supplied from the station 
with nineteen Cance arcs, arranged round its exterior, 
three of which are at the very top. In the interior, on 
| the ground floor, are run 350 incandescents in seven 
| lustres, and on the first-floor gallery 330 in seven lustres. 
| A 500-horse power coupled girder Corliss engine by 
| Messrs. Leconteux and Garnier, and four Roser boilers, 
| “ y the power to this station. 

he great Machinery Hall, the Central Dome, and the 
extensive “Galerie” communicating between them, are 
closed to the public after six o’clock, pending the com- 
pletion of the installations of the various systems of 
| lamps, and the necessary trial runs which have to be 
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made, as much with the object of proving the boilers 
and steam-pipe joints and the smooth and cool running of 
the engines, as the actual trial of the “a and circuits. 
Although some of the French papers have protested 
against the closing of these portions of the enclosed 
exhibits in the evening, it must be owned that without 
the large mass of machinery being in motion as it is 
during the whole of the day, a great deal of the interest 
would be wanting; and without the complete and ample 
supply of light which this vast hall demands, it would be 
impossible to maintain the machinery running. Messrs. 
Crompton, of Chelmsford, whose arc lamps cover the 
whole British section, and a portion of the French 
exhibits to the number of seventy-nine lamps, and 
whose installation in the hall is by far the largest of 
any separate sub-station, were, together with the Henrion 
Company and the Oerlikon Works, the first to complete 
their installation of lamps. The lamps of Messrs. Sautter 
and Lemonnier, as well as the revolving light fixed by this 
firm on the top platform of an artistic structure in the 
very centre of the hall, are being run nightly, as are also 
the Oerlikon lamps. Pending the completion of the sys- 
tem of sub-station lighting in the hall, a portion of the 
lamps composing the four great central lustres of Gramme 
sixty ampétre lamps are run from the Gramme-Davey- 
Paxman station, in addition to the nightly illuminaiton 
by this station of the Dome and fountains. 

The vast interior of the Dome as it now appears, lighted 
by nearly 800 incandescent lamps, sixty of which are of 
500-candle power, does not present that brilliant appear- 
ance that one would have anticipated. Nevertheless, it is 
a grand sight, and the arrangements and design of the 
electroliers have been carried out with the greatest taste 
and appreciation of the artistic surroundings. Further, 
the lighting is not yet completed. The central station of 
the Société l’Eclairage Electrique, which is running for 
the most part on the alternating current and transformer 
system, is situated at the other extremity of the Exhibi- 
tion on the bank of the Seine. Steam is now up in this 
station, and the trial runs have taken place. The com- 
modious building which contains the plant has a floor area 
of 4300 square feet, and has two distinct lines of shafting 
erected. That line of shafting which is on the side of the 
building next the Jena Bridge is fitted with twelve 
pulleys, connected by belting toas many dynamos. The 
shaft is driven by two condensing engines—Lecouteux 
and Garnier—of 200-horse power each, one at each end, 
and is supported in all by eight plummer blocks. At each 
end are the fiy-wheels of the engines, next in order are 
two clutch couplings, then the two sets of six pulleys 
each, and lastly, in the centre,a permanent flange coupling 
between the two halves of the shaft. The two clutch 
couplings are controlled by a hand wheel, which, through 
the medium of a screw actuating a forked lever, moves 
the clutch along a feather on one portion of the shaft, so 
as to engage or disengage it with the corresponding clutch 
keyed to the other portion of the shaft. By this means, 
the load can be thrown on to both engines at once or 
either of them separately. The dynamos, which are 
arranged symmetrically, according to size and type, on 
the floor space between the two engines, consist of eight 
Rechniewski direct current and four Gramme alternating 
current machines. The other line of shafting is driven in 
a similar.-manner by two 150-horse power condensing 
engines by the same makers, and has fixed to it six pulleys 
connected by belting to as many dynamos, and one 
four-rope pulley for driving the large Ferranti machine, 
erected in the centre of the building. The six 
dynamos consist of four alternating self-exciting Gramme 
machines, and two Rechniewski machines. The latter 
machines have their field magnets built up of thin plates 
of soft iron bolted together, and therefore have the 
appearance of a transformer build. The construction in 
its different stages is shown at the exhibit of the company 
in the Machinery Hall. The fine appearance and build 
of the Ferranti machine cannot fail to attract considerable 
attention. A separate small dynamo for exciting the 
field is driven on the armature spindle, and perfect 
control over the lubrication of the bearings is secured by 
the erection of an oil cistern close to the machine from 
which copper pipes lead down to the brasses. The manner 
in which the requisite high insulation of the coils is 
attained, and the mode of connection between 
the terminal wires of the armature, the two collecting 
rings and the external circuit, are great points of excel- 
lence in the machine. The armature is wound with a }in. 
copper strip in the usual form. The two terminal wires 
are taken to a central switch-board, from which three 
separate primary circuits are led, connected in parallel, 
and each with its own fuse and double pole interrupter. 
This machine will run altogether over 1500 incandescent 
lamps of 10 and 16-candle power, six sunbeam lamps of 
100 candles, and fifty arc lamps. 

The Edison station is running three different systems 
of arc lamps—the Pieper, the Henrion or Pilsen, and the 
Alpha lamp of Macquaire. The entrance to the Champ 
de Mars, which is the most readily accessible to visitors 
driving direct from Paris, is the Porte Rapp, facing the 
avenue of that name. This presents nightly a most 
brilliant appearance. A wide flight of steps from the 
road to the entrance leads immediately into the spacious 
Statuary Hall. At each side of the entrance are two 
large posts, each carrying five lamps on the Pieper 
system. In addition to these twenty lamps, there are 
three Pilsen lamps hung in artistic globes across the 
entrance, and forty-four lamps in the Statuary Hall itself, 
all of which are supplied with current from the Edison 
central station. 








THE SANITARY INsTITUTE.—At a meeting of council held on the 
8th inst., Sir Douglas Galton, K.C.B., F.R.S., in the chair, it was 
resolved to present a memorial to the President of the Local 
Government Board with reference to the proposed measures for the 
consolidation of the statutes relating to sanitation and the housing 
of the working classes. Fifteen Members and Associates were 
added to the register, and twenty-four applications read for election 
at the next meeting. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


As mentioned on page 380 of our impression for the 3rd inst., 
the report by Professor Kennedy on the steam trials of the 
8.8. Meteor was read at the meeting of Wednesday, the 1st inst., 
and the discussion upon it commenced. 

Professor Kennedy mentioned that since the trials the cylinders 
had been measured, and slight differences had been found in the 
dimensions as compared with those given, but they were so 
small that they only increased the total indicated horse-power 
from 1994 to 1998. Some trials had been made with smaller 
engines. These were compound, using steam at 58 lb., and indi- 
cated horse-power 371. They used 2°68 lb. of coal, and 21°7 Ib. 
of feed-water, the coal evaporating 8*l lb. of water, equal to 
about 9 1b. from and at 212 Fah. The Great Eastern Railway 
Company had promised to allow a trial of the 2000-horse power 
compound engines of the new passenger ship Colchester. The 
Meteor, he mentioned, was a fast passenger vessel or packet 
boat, speed being a consideration superior to economy, and 
inferentially Professor Kennedy mentioned cargo vessels and 
ocean tramps as attaining higher economy in fuel. 

Mr. F. Edwards said he had taken charge of one watch on the 
trial, and had checked the coal-weighing balance, and found it 
correct to 0°417 per cent., and the water-measuring tanks to 
within 0°192 per cent. 

On Thursday Professor Kennedy gave a blackboard sketch of 
the feed-measuring tank used in the Meteor trials. The 
annexed engraving is made from it. The water from the hot 
well and the donkey engines, which 
was used as feed make up, was dis- 
charged into an open tank A, and by a 
three-way cock B could be discharged 
into either of the two vessels D or 
C. Whilst one of these filled the 
other emptied, a second three-way cock 
being fitted at E for the purpose, from 
whence the water passed on to the feed 
pump. A slight difference in level 
owing to the tapering neck of the 
vessel] D C did not introduce any 
material error; but in future to avoid 
all chance of error a communication 
pipe H would be fitted between the 
open air funnels and C at the level of 
the cock B; and if the attendant delayed 
turning the three-way cock at the 
right moment, the only effect would be 
to send the surplus water from one 
vessel into the other, whilst the whole 
of the water would be correctly 
recorded. The time occupied in filling a vessel was by about 
one minute shorter than that required for emptying it, so that 
as the attendant had only to manipulate two cocks the measure- 
ments were not difficult to make. 

In reply to some remarks by Mr. Cochrane, he mentioned that 
the report gave the water evaporated per horse per square foot 
at 363 deg., but by taking 8-2 + 7°46 = 1'l, and multiplying the 
evaporation given as 5°18 lb. per foot per hour of tubes and 
4°49 per square foot of surface by this, the evaporation from and 
at 212 deg. would be found. 

Mr. P. W. Willans pointed out the necessity for the measure- 
ment of jacket condensation, but he thought it evident that 
cylinder condensation was large, and he thought a consumption 
of 151b. per indicated horse-power large enough to dispose of 
many tales of the sea-going engines and their economy. Pro- 
fessor Kennedy, he said, made the actual efficiency of engines 
and boilers 10 per cent., and of the engine alone 54°6 per 
cent. The latter he thought incorrect. The report gave 
528,700 units supplied, and work done equivalent to 85,240 
units, or as an absolute efficiency of 16°1 per cent.! Mr. 
Willans, however, contended that 528,700 units were supplied, 
taking the feed at 160 deg., whereas the feed-heating had to be 
done at 120deg. This would make the efficiency as calculated 
by Professor Kennedy 52°4, instead of 546. Mr. Willans 
objected to the calculations as being a wrong application of the 
Carnot theorem. He said Professor Kennedy had compared the 
work to be expected from an ideal engine working between 
363 deg. and 120 deg., instead of 363deg. and 160deg., and 
arrived at a Carnot efficiency of 0°295. Professor Kennedy had 
compared a steam engine with an ideal heat engine receiving all 
its heat at the boiler temperature, and this was misleading 
in a case where the heat units were supplied to feed 
water varying in temperature from 120 deg. to 160 deg. 
In fact, Professor Kennedy had used the commonly misused 
Carnot function merely as a convenient standard, but he ought 
not todo this. It may be remarked that, however convenient, it 
means nothing, and no two people quite agree as to how far the 
real steam engine may be referred to the ideal heat engine using 
an ideal working fluid. Mr. Willans then gave the formula 
which is published in the paper read by him before the Institu- 
tion of Civil Engineers last session. According to this, if 
W = the work that should be done by 1]b. of steam expanded 
from absolute temperature A to temperature B, then, as given 
approximately by Mr. Macfarlane Gray, 


w=(48— 7A, A-B (A - B). 

A A+B 
Compared with this standard, the Meteor engines showed 58 per 
cent.efficiency. Asa standard, however, it might also be remarked, 
that this formula is just as little to be commended as the misused 
and misleading Carnot ratio, and the sooner engineers use as 
their guide the ratio of heat represented by steam used, to heat 
represented by work done, the sooner will they work to a useful 
and safe standard. Mr. Willans pointed to the fact that the 
missing quantity, or difference between feed-water used and 
steam shown by the high-pressure diagrams at cut-off, was nearly 
three times as great in the Meteor as in his central valve triple 
engines. It was nearly 23 per cent. in the Meteor and nearly 
9 per cent.inhis. This he attributed partly to the higher ranges 
of temperature in the cylinders. It ought to be pointed out 
that Mr. Willans’ engines were not jacketted, and that the 
Meteor engines were, even the low-pressure cylinder. 

Mr. J. McFarlane Gray entered the lists on the question of 
efficiency and efficiency standards. He deplored the departure 
by Professor Kennedy from the sound principle laid down by 
Rankine and Clausius. The report states that “if the engine 
had been ‘perfect,’ and had worked between 363 deg. and 
120 deg. Fah., it would have turned into work 0°295 of the 
heat received by it.” Mr. Gray claimed for the engine that if 
the reduction of temperature were due only to the performance 
of work, and if all the heat which disappeared in that reduction 
were converted into work, then would it be a perfect engine. 
That was what Rankine and Clausius had defined the duty of a 
perfect steam engine to be. The duty under the conditions 




















1 See Toe Enoineer, May 3, page 381. 











named in the report would be, according to this view 
only 0°266 of the heat expended on the engine, and the 
efficiency realised would therefore be really 60°6 per cent, 
of perfection, and not 54°6, as given in the report. Pro. 
fessor Kennedy had probably adopted the Carnot func. 
tion as expressing the efficiency merely from its being 
slightly simpler arithmetically. The Carnot function, he said 
applies to every element of a heat diagram separately, each 
for its own range of temperature. When it is applied to the 
diagram as a whole the mean range of temperature must be 
taken, and not the maximum range, as in the report. The im- 
portance of adhering to the accurate facts of the case would be 
obvious when it was considered that between the accurate effi- 
ciency and the approximation adopted there was no fixed 
ratio. Taking a Davey motor working between 219 deg. and 
139 deg. Fah., and a Perkins engine working between 467 deg, 
and 139 deg. Fah., according to the method adopted in the 
report the efficiency of the Perkins engine, if perfect, would be 
3°004 times that of the Davey motor, if perfect ; but according to 
Rankine and Clausius, the duty of the perfect Perkins engine 
would be only 2'756 times that of the perfect Davey motor. At 
the lower temperatures given, the relative difference of the two 
methods would actually be only 3°73 per cent.; whereas at the 
higher temperatures given, the relative difference would be 
9 per cent. The approximation adopted in the report was not 
therefore a legitimate standard of comparison. 

Mr. J. List, superintendent engineer to Messrs, Donald Currie 
and Co,,said: The pressures in the cylinder jackets, as stated in 
the paper, was 131 lb. per square inch for the high-pressure jacket, 
77°5 lb, for the intermediate, and 56°8 lb. for the low-pressure 
jacket. He thought this was too high for the low-pressure 
jacket, his experience leading him to prefer a pressure of not 
above 10 1b. higher than the initial pressure. He was also of 
opinion that the engine might have been more economical if 
ordinary slide valves had been used in place of piston valves. It 
would be interesting if a trial could be made of the same 
engines, the jackets not being in operation. His experience 
showed him that engine makers, as a rule, were always anxious 
to avoid fitting jackets to cylinders, This was a point upon 
which it was desirable to have some authoritative statement, as 
a good many engineers of standing said that jackets were no 
good, The speaker's opinion was that in order to get the 
highest economy jackets were necessary, and these should have 
automatic traps. It was also necessary to see that the jackets 
were absolutely tight, as sometimes the liners did not make a 
good joint, and this, of course, would reutralise any advantage 
that might otherwise accrue. 

Mr. Daniel Adamson spoke at great length, and dwelt parti- 
cularly upon the triple and quadruple engines he had made in 
1862 and subsequent years. He referred to papers he had 
written on the subject, amongst which may be mentioned one 
in the “Journal of the Iron and Steel Institute” of 1875, and 
in THE Encinger, September 10th, 1875. In that paper Mr. 
Adamson described a quadruple expansion engine. 

Professor Cotterill and Major English were followed by Pro- 
fessor Unwin, who drew attention to an expanded diagram given 
in the report, supplementary to that given in our impression of 
the 3rd inst., and referred to by Professor Kennedy as giving 
similarly the dryness fraction. Professor Unwin pointed out 
that the comparison of the diagram of the quantity of steam 
shown by the indicator as being in the cylinder, with an 
adiabatic diagram of the quantity of steam really used per stroke, 
was a useful comparison, and the dryness fraction would be 
directly measurable from them. 

Mr. J. G. Mair was of opinion that the question of the 
standard to compare engines by was one of considerable im- 
portance, and in considering the work done from an indicator 
diagram, the diagram should be measured to a line of per- 
fect vacuum because often a bad air pump or inefficient 
means of condensation would give an imperfect vacuum, and 
the loss by this was a greater proportion with a high rate of 
expansion or a small mean pressure than with an engine carry- 
ing steam farther through the stroke, or a heavy mean pressure. 
No doubt from a commercial point of view the air pump and 
condensing arrangements should be taken as part of the engine, 
but for scientific purposes this loss should not be allowed to in- 
fluence the comparison which it doessounfairly. It was a ques- 
tion if. the steam engine as it now exists can be compared with 
a perfect heat engine according to Carnot’s theory, and it was, 
he thought, very doubtful whether Carnot himself would so 
apply it, as the conditions of working with air or a permanent 
gas are totally different from those with a fluid like steam in a 
cylinder, the walls of which are alternately condensers and 
evaporators, the effect of which was greater on steam than on a 
permanent gas, On the latter point the speaker agreed with 
Mr. Willans and Mr. Gray. It was known that in applying a 
steam jacket they were acting directly against the require- 
ments of a perfect engine as laid down by Carnot, but in 
spite of that, the misapplication of heat directly tended to 
economy. Incomplete expansion was another serious loss 
which could not be avoided, while the peculiar nature of steam 
which had so much internal heat in it, unlike a permanent gas, 
required that the exhaust to the condenser should be suppressed 
before the termination of the stroke, and the mixture of water 
and steam then existent should be raised to the boiler tempera- 
ture by compression and not by heat, as is now done. Thus the 
steam engine, on account of the present methods of working 
the fluid, does not by a long way comply with a perfect heat 
engine, and it certainly appeared that it was not a practical way 
to compare the efficiency of steam engines by Carnot’s theory. 
It was better by far to take the heat used by the engine in unit, 
time, and power, and to compare it with the power equivalent in 
heat units. In the Meteor trial, 265°6 T.U. were used per 
horse-power per minute, and comparing this with 42°75 units, the 
actual efficiency was ‘161. 

Mr. Adamson had stated that the engine of the Meteor was not 
a good engine; but he (Mr. Mair) said it was, as the best pub- 
lished result he knew of, was with the Boston sewage engine, a 
compound engine designed by Mr. E. D. Leavitt, and it used 
274 T.U. per minute, or an actual efficiency if compared with 
42°75 of 155. It was true that the diagrams from the Meteor 
were not perfect, but it was well known that il was not always 
that the best-looking diagrams gave the most economical results. 
The expanded di s covered only some 67 per cent. of the 
total area that would be occupied by perfect diagrams, so that 
there was evidently some room for improvement. In con- 
lusion, he thanked the owners of the Meteor for so 
kindly placing the ship at the service of the committee, 
Mr. W. Anderson, Mr. Fothergill, and Mr. D. B. Morison spoke, 
the latter at length, and much regretted that the jacket water 
was not kept separate or the jackets shut off. On Friday, May 
3rd, the meeting again took place, when Mr. Halpin concluded 
the discussion, and Professor Kennedy replied briefly, saying 
that he would reply in writing. He, however, spoke in very 
strong terms concerning Mr. McFarlane Gray’s statements con- 
cerning efficiency, and a conversation arose which it became 
expedient to close. He said, as to the burning question of 
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: ; ecessary to make the choice of a standard, | cocks, front and back dry sand boxes, iron tool boxes, hand 
efficiency, tt wrecte Mr. Gray took one nearer, but it was | brake—the Westinghouse brake being applied to the same 
f expediency which should be used. Mr. Gray had | shaft—ring blower in smoke-box, one deep toned whistle, two 
treated the matter as one of right and wrong, and had accused | Dewrance’s automatic water gauges, Bourdon pressure gauge, &c. 


Principal Dimensions of District engines built tn 1886, 


and he had selected one. 


a question ts) 


him of ignorance, if not of something very like misrepresenta- 


tion. Mr. Gray knew so much about the subject, and could 


h : . 
pipe <n that line rather than settle his attention on the 


one point. It was ible to conceive an engine which would 
utilise all the heat given to it, but the conditions laid down by 
Mr. Gray, although applicable to the theoretical engine, were 
impossible in practice, and the speaker was of opinion they 
pr and encourage inventions of the Marchant engine type. 
Mr. Gray, however, had eaid that the Carnot theory gave 
efficiencies good at low but not at high pressures. Professor 
Kennedy doubted this, and had worked out the efficiencies of 
five diflerent types of engines, which, according to Mr. Gray, 
ought to be different, and ranging between 60 lb. and 200 lb. 
The results did not support Mr. Gray’s opinion, but the latter 
refused to accept them, saying the figures must be wrong. 
Upon the close of this matter a paper by M. Emil Pressburg 
was read by Mr. Samuel Geoghegan, on “ Drying in Vacuum.” 








FOUR WHEEL COUPLED PASSENGER TANK 
ENGINES, METROPOLITAN DISTRICT RAIL- 
WAY. 


Tuesk engines, of which we this week give en illustration, 
although they cannot claim attention as presenting novelty of 
construction, are so distinctly representative of a special type, 
and have developed such excellent results in working, that we feel 
sure they will not fail to interest our readers. 

The engines now upon this railway, both for the Inner Circle 
as well as the several services from Putney Bridge, Richmond 
and Ealing, to New Cross and Whitechapel, and also the shortly 
to be opened extension from Putney Bridge to Wimbledon, are 
fifty-four in number, and have all been supplied by Messrs, Beyer 
and Peacock, of Manchester, from time to time as the gradual 
development of the line required them, the railway being 
equipped with twenty-four in the first instance. 

They were originally designed, as is well known, by Sir John 
Fowler, and although minor alterations and small improvements 
have been effected as practice has proved desirable, so completely 
was the nature of the work to be done by them grasped, that it 
has been found in ordering the new engines unnecessary to 
deviate to any important extent from the first lot put to 
work. The principal differences between the original design 
and that of the most recent engines will be described later on, 

The following are particulars and dimensions of the six most 
recent engines, constructed in 1886:—The cylinders are 17in. 
diameter by 24in. stroke, and the coupled wheels are 5ft. 9in. 


17°x 24 _ 100 Wb. for 


each pound of effective pressure per square inch upon the pistons. 


The front of the engine is carried on a four-wheel Adams’ 
bogie having a cast iron pivot and a block of hard wood 2ft. in 
diameter by 4in. thick; the check springs for controlling the 
lateral play are of india-rubber. The pistons are of cast iron, 
with cast iron packing rings. The piston rods are of Jessop’s 
steel. The crossheads are of wrought iron with case- hardened 
gudgeons. The slide bars, four to each cylinder, are of steel, and 
the slide blocks are cast iron. The valve gear is Allan’s straight- 
link motion, the expansion blocks and all pins are of steel, and 
all the parts made of iron are well case-hardened. The connec- 
ting rods and coupling rods are of iron, forged solid; the connec- 
ting rods have phosphor bronze brasses at both ends, and the 
coupling rods iors solid bushes of the same material. The 
crank pins are of Whitworth’s compressed steel. The bogie axles 
are of iron, with the journals case-hardened. The driving and 
trailing axles and all the tires are of Vickers’ steel. The tires 
are secured to the wheels by Beattie’s fastening. The main 
frames are of wrought iron, with the horn blocks forged solid 
upon them ; the bogie frames are of wrought iron. The bogie 
axle-boxes are of solid gun-metal, lined in the crown with 
Babbitt’s metal; the driving and trailing axle-boxes are of cast 
steel, with gun-metal bearings lined with Babbitt’s metal. The 
buffer beams at both ends are of oak covered with iron plates. 
The buffers are wrought iron, G. Turton’s patent, with steel 
springs. The boiler and fire-box shell are of Lowmoor iron 
plates; the barrel is in three plates, the transverse joints are 
lap joints, single rivetted, the longitudinal seams are butt joints 
single rivetted, with inside and outside welts; all plates are 
planed on the edges and all holes are drilled. A wrought iron 
dome is placed on the front plate of the boiler barrel, and a 
manhole ring is placed on the fire-box casing, the cover being 
utilised to carry two Ramsbottom’s safety valves adjusted to 
blow off at 130 lb. per square inch. The inside fire-box is of best 
copper. The waterspace stays are of soft copper jin. diameter, 
screwed eleven threads per inch. The crown plate is supported 
by eight solid wrought iron roof bars, six of which are tied to 
the inside of the top of the fire-box shell by twelve suspension 
links with pins and cotters, play being allowed in the pinholes 
for expansion. 

Fifteen wrought iron stays 1jin. diameter connect the smoke- 
box tube plate with the back plate of the fire-box shell. There 
are 164 brass tubes 2in. external diameter. The regulator con- 
sists of a gun-metal slide working vertically over three ports in 
the end of the cast iron steam pipe in the dome; it is moved by 
a handle of the usual form with a gun-metal stuffing-box and 
sector. The reversing and expansion gear is worked by a lever 
on the left-hand side of footplate, having a sector with seven- 
teen notches. The boiler is fed by two pumps attached to the 
cross-stay plates between the frames, ps worked by excentrics 
on the driving axle. There is one No. 8 Gresham injector under 
the footplate, but this is little used when the engine is running 
in consequence of the usual high temperature of the feed-water 
through the condensation of the exhaust steam in the tunnels. 

The engine is provided with the Westinghouse non-automatic 
brake, the air pump being placed against the boiler in front of 
the left-hand side tank, and the air reservoir is under the coal 


diameter, the tractive force is therefore - 


bunker, The side tanks are carried on brackets attached to the |. 


framing, and are stayed across the top of the boiler. When the 
engine is working in the tunnels the exhaust steam is carried 
into the tanks through two copper pipes, connected to the tanks 
with cast iron stuffing boxes, A discharge valve is placed under 
the footplate for letting the hot water out of the tanks into an 
engine pit provided with a drain for the purpose; the tank 
manholes have screw-down steam-tight covers. The pipes to 
allow the steam and air to escape from the tanks are of copper, 
Gin. diameter, meeting over the fire-box in a 94in. diameter 
mouthpiece, with cast iron top. All the piston and valve spindle 
glands are now packed with metallic packing supplied by the 
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Springs, bogie :— 
8 loaded .. “ 4 35 
idth of plates .. .. .. 0 45 
Thickness of bottom plate .. 0 02 
‘ other plates .. 0 Of. 
Number of plates .. ee 19 


Com: ting beams :— 

gth centre to centre 
Thickness of plates .. 
Depth at centre 


pe oo 
Diameter of a pins 
’ en ” 
Distance between plates 
Feed pumps (gun-metal) .— 


ere 
Diameter of plungers .. 
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Pump excentrics :— 
eter .. 
Width 
Injector (Gresham's) one, size No. 8, under foot-plate. 
Side tanks :— 
Length outside 
Wid 


Height ,, na Bx lies tu. Sakae eee he 
Thickness of plates—bottom, front, and back .. 
a Po sides andtop.. .. .. .. 
Contents .. eRe ee ere ae 
Coal bunker :— 
ON, 0k Use: oe ae ae ad. we ee alee OO 
I Pare aes 9 ea) aa os ee ee” “ae eagle 
RS Ae lk tee. an) 06. 90, 26, ad Oe ae, OL 
Contents about 1 ton 7 cwt. 
Centres :— 
Centre of bogie pin to ce.tre of driving axle i) 
a driving axle ae trailing ,, 8 
Comeree ae OD gs ce xe ee’ be Se as ee 
Centre of D. axle — t of fire-box shell .. .. .. «. : 
0 
2 
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” T. vs ck 7 ” 
“ ‘Saee centre of cylinders aac eet 
Extreme length of engine over buffers... .. .. .. .. 33 
“ breadth * a a es a a 
Heating surface :— &q. ft. sq. in. 
Ee: 946. ‘sar oa eal ay ae en ae ee 90 21 
ee a ee ae ee ee 902 139 
«hs A ee as a 993 16 





pe eee eee ee ee 15 1:0 
Weight in working order, 5jin. of water in gauge, 38in. of water in 
tanks, and about 1} tons of coal in fire-box and bunker :— 





Tons cwt. 
Bogie Snead Tae Tae de “ee (de ome 10 17 
SE Sas aa tne 2 wa?) co. an oe 0a) an) ee a ae 
I gt oa en ae xe ce ee Se cat Se ee 
ee jcitim & 


The first twenty-four engines were built for the District 
Railway Company in 1871. They differ chiefly from those 
above described in their fire-boxes being 1ft. longer and about 
4in. deeper. They originally had Bissel trucks instead of 
Adams’ bogies, but these have uow been altered. They have 
lever safety valves on the domes instead of Ramsbottom’s 
valves over the fire-boxes. The side tanks are ]#in. narrower ; 
the driving and trailing springs are 8in. shorter. These 
twenty-four engines are now being gradually fitted with new 
boilers, of the same dimensions as those of the engines built in 
1886; but the most recent of these renewal boilers have 175 
tubes, ljin. external diameter—instead of 164 tubes, 2in. 
external diameter—placed in vertical instead of horizontal 
rows, and fixed with steel ferrules at the fire-box end only. 
These boilers are showing most satisfactory results as to steam- 
generating power and keeping free from incrustation between 
the tubes, which has hitherto been a source of trouble, owing to 
the hardness of the water taken at some stations where this 
company’s engines run. It is now found advantageous to set 
the slide valves with rather less lap and lead than formerly, to 
enable the engines to start more freely. 

These engines give remarkably gvod coal sheets, the con- 
sumption being less than 30 lb. per mile under heavy work, the 
entire railway having scarcely any straight road, many of the 
curves being very sharp, much of the line provided with check 
rails, and the gradient is in one case as steep as 1 in 45, up 
which nine loaded coaches are taken freely. 

The engines undergo a general repair once in about two and 
a-half years, and are practically in constant work from one 
general repair to another, one shed day in seven being all the 
time they are cold. The slight repairs they have to undergo, 
outside what can be done upon shed days, are very unim- 
portant. The average total train mileage run by each of the 
twenty-four original engines amounts up to date to over 
438,500 miles. Out of the millions of passengers who yearly 
use this railway, many have no doubt felt some curiosity con- 
cerning these engines ; and for the opportunity of placing the 
foregoing information before those of our readers so interested, 
we are indebted to Mr. George Estall, Assoc. M.I.C.E., of the 
District Railway. 








Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Joseph Turner, fleet engineer, 
to the Alexandra, to date June 8th; William Rabbidge, chief 
engineer, to the President, additional ; Charles Dawe, chief engi- 
neer, to the Pandora ; and John Jones, engineer, to the Curlew, all 
to date May 6th ; and Francis J. Sercombe, probationary assistant 
engineer, to the Camperdown, to date May 13th. 

THe Late Mr. JAMES Stmpson.—We regret very much to have 
to announce the death of Mr. James Simpson, M.I.C.E., &c., who 
was the eldest son of the late Mr. James Simpson, Past President 
of the Institution of Civil Engineers, Mr. James Simpson was the 
head of the well-known firm of James Simpson and Company, and 
his name will always be remembered in connection with the com- 
pound engine, and more especially with compound pumping engines, 
as he has made them for most of the principal waterworks at 
home and abroad. Mr. Simpson was sixty years of age. He was 
buried at Brompton Cemetery on Wednesday morning, and in 
addition to his own relations a large number of friends and of the 
employés of the works were present. 


LEEDS ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—On Saturday afternoon, by the kind invitation of Messrs. 
Clayton, Son, and Co., Limited, of Leeds, the members of the 
Leeds Association of Foremen Engineers and Draughtsmen visited 
the large new gasholder just ahout completed by this firm for 
the Leeds Corporation. The visitors were conducted by Mr. 
Pickering, of the firm of contractors, who courteously explained 
the various points of interest. The gasholder is 160ft. in diameter, 
and is of the triple lift telescopic kind, having three lifts of 40ft. 
each; and it will contain, when full, about 2,300,000 cubic feet of 
gas. The * of the tank, in which the holder works, is 15ft. above 
the ground level, and it is 41ft. deep. The total height of the 
structure to the top of the finials is 144ft. from the ground. The 
weight of the case, or ‘‘floating weight,” is 368 tons; weight of the 
tank, 495 tons; of the framing, 278 tons ; and of the tank guides, 
&c., 34 tons ; making a total of 1175 tons of ironwork. The pro- 
ty of the framing are exceedingly light and elegant. e 

older is at present filled with air, and it presents an imposing 
appearance, its great height rendering it a conspicuous object for 
a considerable distance up and down the valley in which it is 
erected. Messrs. Clayton, are engaged on similar contracts not 








Metallic Engine Packing Company. The engine has sliding fire 
doors, front and back ashpan dampers, cylinder waste water 





- The slide, valves were originally 9}in. long and had lin. outside lap only for the United Kingdom, but also for the Colonies and 
and jin . 


abroad, 
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THE PARIS EXHIBITION. 


work six systems of flexible pulleys. For each movement | 
eee |of 1m. by i 
Iy the east and west legs of the Eiffel Tower are stair- | or descends 


by the piston in the cylinder, the cabin rises 
12m. The cabin is partly counter- 


cases one metre wide, and with numerous landing places, | balanced by a weight which has rolling bearings in the 
giving access to the first platform with its shops and | rail guides of the elevator. The cables holding the cabin 


restaurants; the staircases, some for ascent, the others for | are of steel wire, and six in number. 


Two of them are 


descent, are calculated to permit the circulation of more connected with the counterweight, the other four with 


than 2000 persons per hour. 


From the first to thesecond | the driving gear. 


One of these ropes alone is strong 


platform each of the four legs has a helical staircase of | enough to support the cabin and all its occupants. Asa 
0°60 m., two for ascent and two for descent; these will | further guarantee of safety, an automatic safety brake, 
also permit the circulation of 2000 persons per hour. | previously described in these pages, is fixed below the 
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Fig. |—-DRIVING APPARATUS OF THE ROUX, COMBALUZIER, AND LEPAPE ELEVATOR OF THE EIFFEL TOWER. 


From the second stage to the top is a helical staircase 
160 m. high, which will not be placed at the disposal 
of the public, but will be used only for service purposes. 

The rectangular promenade around the first platform 
is 283 m. long and 2°60 m. broad. The restaurants will 
accommodate from 500 to 600 persons. The second plat- 
form has an area of 1400 square metres, and a covered 
promenade gallery 150 m. long by 2°60 broad. Its central 
portion will be chiefly a station between the inclined 
elevators below and the vertical ele- 
vators above. On the third platform 
is a grand salon measuring 16 m. on 
each side, glazed all round to facilitate 
observation in inclement weather or 
during high winds. Above this salon 
are disposed little laboratories, to be 
used for scientific purposes, and in the 
centre the iron staircase leading to the 
lantern, as depicted in these pages at 
the beginning of this year. 

Independently of the staircases, 
ascension will be facilitated by means 
of the elevators we recently described. 
They belong to three different systems 
—namely, the system of Roux, Com- 
baluzier, and Lepape, the system Otis, 
and the system Edoux. From the 
ground to the first platform two of the 
elevators will be on the Roux system, 
and two on the Otis system; from the 
first to the second stage will be two 
on the Otis system; and from the 
second to the third stage will be one 
Edoux elevator. It will be remem- 
bered that the Roux, Combaluzier and 
Lepape elevator is worked by means 
of an articulated piston, which follows 
all the curves of the legs of the Tower. 
The endless chain of pistons is driven 
from below, and passes over a pulley 
at the level of the first platform. 
Fig. 1 shows the mechanism at the 
base of the articulated piston, and 
the sheath in which the piston travels. 
One of the sides of the cabin is con- 
nected with one of the pistons, and 
follows its movements; the other side 
is similarly connected. The cabin is 
thus carried by two chains working 
at the same speed. In case of any 
accidental rupture of the chain, the 
whole system is simply brought toa 
standstill, because the links are held 
rigidly in the sheaths. Movement is 
given to the chains by a double system of piston rams of 
1m. in diameter and 5 m. stroke, driven by water stored 
in reservoirs 115m. above the ground. By these rams 
motion is given to the driving wheel by means of a 
system of chains and of studs upon the circumference of 
the wheel. The rapidity of ascension is 1m. per second, 
and the cabin holds 100 persons. 

Fig. 2 represents the cabins of the Otis elevator. In 
this elevator a cast iron cylinder, 0°95m. in diameter 
and 11m. long, is placed at the foot of the Tower, 
and parallel to the inclination of the guides, In this 
cylinder a piston works, driven by water from a reservoir 
on the second stage, consequently under a pressure of 
from 11 to 12 atmospheres; and the power is applied to | 











cabin, to hold it in its position at the time of rupture of 
the ropes, should such rupture occur. Even should one 
of the ropes become abnormally elongated, the brake will 
act. The counterweight has a course of about 43 m., 
and has also automatic safety apparatus attached. The 
cabin of this elevator will only hold fifty passengers, but 
as its speed is double that of the Roux elevator, its 
carrying power in a given time is the same. 

An intermediate landing stage half way between the 








Fig. 2—THE CABINS OF THE OTIS ELEVATOR. 


second and the third platforms, as represented in Fig. 3, 
forms the starting point of the Edoux elevator, which is 
simply two hydraulic pistons with one cabin at top, 
analogous to that in use at the Trocadero, and long ago 
described in these columns, The cabin of the Edoux 
elevator of the Eiffel Tower has a course of 80 m. 
It is connected by ropes to second cabin, which acts as a 
counterpoise, and which lifts the travellers from the 
second stage to the half-way gallery represented in the 
engraving. Thus by two cabins, each travelling 80 m., 
the passengers are raised 160m. The guides of the 
Edoux elevator are formed by a rail-caisson fully occupy- 
ing the centre of the Tower, and 160°4 m. long, also 
by two other rail systems of smaller proportions, the one 








on the left stretching from the second platform to the 
half-way gallery, and the one on the right from the said 
gallery to the top of the Tower. 

The first cabin is carried by two hydraulic pistons 
0°32 m. in diameter, giving a total of section of 1600 
square centimetres, and working in steel cylinders 0°38 m, 
in diameter. These two pistons are articulated at 
their upper part by a swing bar, to the middle of which 
the cabin is suspended, so that the latter always rises 
regularly, independently of small variations in the speed 
of the two pistons, such as might be feebly set u by 
small differences in the amount of friction in working 
From the upper part of this cabin and the two extremi- 
ties of the cross bar four cables start, and pass over pulleys 
at the summit of the Tower, whence they descend to sup- 
port the second cabin. Two of these cables support a 
cross bar to which the second cabin is attached, the 
other two are fastened to the cabin itself to give 
additional security, These cabins will lift 750 pas- 
sengers per hour, carry sixty-three persons, and have 


,an area of 14 square metres. The rapidity of ascension, 


with a speed of 0°90m. per second, is thus divided :— 
One and a-half minute for the course of each cabin, and 
one minute to permit changing from the one to the other, 
making five minutes up and down between the second 
platform and the halfway landing-place, or four minutes 
from the second platform to the top of the Tower. The 
two motor cylinders of the cabins are fed from the same 
distributor, to secure equality in this respect, and give 
equal displacements to each piston. The distributor is 
supplied with water from a reservoir at the top of the 
Tower, of a capacity of about 20,000 litres. The Edoux 
elevator is fitted with M. Backmann’s powerful automatic 
brakes, to hold the cabin in its then position should a 
fracture occur anywhere. 

All the elevators described being driven by water- 
power, necessitates the use of steam pumps, of which 
two systems are in use—the Girard sytem is used to 
pump the water for the Koux and Otis elevators, and the 
Worthington system is used for the Edoux elevator. 
These pumps necessitate the continuous consumption of 
700-horse power, The whole of the elevators permits the 
lifting per hour of 2350 persons to the first and second 
stages, and 750 persons to the summit, which is reached 
in seven minutes. If ascents by the staircases be added, 
5000 persons per hour can visit the Tower. Some in- 
teresting particulars have been given in an article in La 
Nature by M. Gaston Tissandier. 








AN IMPROVED PAINT MILL. 





THE annexed engraving illustrates a paint mill which 
has been manufactured by Messrs. Follows and Bates, Man- 
chester, in which they have introduced several special fea- 
tures. This mill they have termed their No. 4—-a special 
cone mill—and it is designed particularly to meet the require- 
ments of paint manufacturers who have to turn out large 
quantities of material. The diameter of the cone is 20in., and 
an important feature of the mill is that it is constructed for 
grinding paints either in thick pastes or thin liquids, and it 
embraces a number of improvements which the firm have 
recently introduced in mills of this description. One of these 
improvements is the addition of a mixer in the hopper to be used 
when thick pastes are required to be ground. This mixer 
consists uf two beaters, the top one a fixture on the hopper and 
the bottom one rotating with the cone, by the operation of 





which all the’material in the mill is thoroughly mixed. 
Another improvement is the introduction of an annular trough 
fitted with four scrapers specially designed for use in either 
mixing or grinding thin materials, and which isa very great 
advantage over the old form of mill, as by the addition of this 
trough it can be used asa rapid mixer of thin paints without 
the slightest danger of spilling the material, the trough running 
right round underneath the cone and the material being delivered 
through the spout as shown. A new adjustment, which is also 
a great improvement upon the ordinary means of regulating the 
position of the cone by a thumb screw, has also been arranged ; 
this is effected by means of a tooth wheel and ratchet, as shown 
in the drawing, and is particularly valuable for regulating the 
position of the cone and hopper for exceedingly fine grinding, as 
when once adjusted the mill cannot possibly alter. The whole 
apparatus is mounted on a substantial cast iron base with 
driving gear complete, and forms a very compact and service- 
able mill for grinding all descriptions of paints, and for the 
manufacture of enamels. 








Srmit Enaines.—The paper on the use of volatile liquids to 
produce power in lieu of water, to be read by Mr. Yarrow at the 
Society of Arts, has been postponed till Wednesday evening, the 
22nd inst. 
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THE DIFFERENTIAL POSITIVE WATER METER. 


Fig. 3 


Fig. | 


mw 
THE DIFFERENTIAL POSITIVE WATER METER. | 


Tue differential meter illustrated by the accompanying en- | 
gravings presents several novel and ingenious features, and 








ENGLISH RAILWAY STATISTICS. excludes holders of season and periodical tickets—it will be seen 
that the Great Eastern receives only 5°9d. for every passenger 


By Mr. W. WiseMay, M.ILC.E. | conveyed—distance not obtainable—while the Great Southern 
Havine had occasion to work out some figures from the rail- | and Western of Ireland receives 27°5d. The figures, however, of 


although a rotating meter, it is one in which the disadvantages | way statistics of this and other countries, I have put together | the Board of Trade for this Irish line, as well as that of the 


of line rubbing surfaces are avoided. There is no wearing or | in a tabulated form some of those which apply to the principal 
rubbing part in it, consisting of a rounded surface rubbing against | railways in the United Kingdom, which may be interesting to 
a flat or against a rounded surface of very different radius. The | many of the readers of THz Encrnger. The figures are derived 


Great Northern of Ireland, from which those marked * on the list 
have been obtained, would seem to be either incorrect, or that 
the passenger fares and goods rates are unreasonably high. The 


wearing surface is thus in all cases large. Fig. 1 isa perspective | from the latest returns published by the Board of Trade; | columns, per train mile, under receipts, working expenses, and 


view of the exterior of the meter. Fig. 2 is a perspective 


that is, for the year ending 3lst December, 1887, as those for | net earnings, include both passenger and goods traffic. In the 


view of the rotating part of the meter in its place, the top of the | 1888 will not, I am informed, be published till about June next. | column, receipts per ton conveyed—distance not obtainable—it 
casing being removed. Fig. 3 shows the rotatory part consisting | It is a great pity that the returns do not show any results which | will be seen that the North-Eastern realises only 2°2s. per ton, 


of four square pistons or 
vanes, V, to Vy, in pairs, on 


while the London and South- 
Western, and the South- 
Eastern realise 4°9s. and 4°8s. 








spindles which cross each 
other and have a_ partial 
rotative motion. The pair 
of pistons or vanes on the 
two ends of the same spindle 
are set at right angles to 
each other. In the casing 
one segment F G, Fig. 4, 
of the whole space is of 
the depth of the wide 
dimension of the vanes, 
Opposite this segment E is 
one of similar size, but of 
the depth of only the narrow 
dimension of the vanes. In 
Fig. 5 the under side of the 
cover is illustrated, and from 
this it will be seen that the 
raised surface E of Fig. 4 is 
repeated at E. To cause the 
vanes to rotate through 90 
deg. an inclined striking | 

plane C, Fig. 4, and a shorter i\ 
guiding plane C, Fig. 5, are es 
used, The action of the meter e 
will now be understood, as 





follows :—Water enters by 
the inlet A, presses against % 
the side of the vane V! and i A 


also against the edge of 
vane V*; but the side of V! 
being necessarily of greater 
area than the edge of V°, 
the greatest pressure will be 
exerted on V!, and the 
motion will be in the direc- 
tion of the arrow. When 
V' reaches the position now 
occupied by V? it will be 
slowly turned over by the 
striking—or turning—piece C, so as to be in such a position that it 
will enter the contracted portion; in this position the vane V*, 
which is fixed at right angles to it, on the spindle passing 
through the hub, will be brought into the position now occupied 
by V!, so that, by the rotation of the hub and vanes, and by the 
action of the turning piece, each vane will, in its turn, fit the 
uncontracted portion of the chamber and measure the water, 
and afterwards fit and pass through the contracted portion. 

To those interested in and conversant with positive water 
meter action, requirements, and practical peculiarities, it is 
unnecessary to explain at any length the advantages offered by 
this meter. It will be seen to be very simple, the rotative 
effort uniform, practically a straight flow through, and it is 
of small size, It is made by the London Water Meter Com - 
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Fig. 3-CABINS OF THE EDOUX ELEVATOR IN THE EIFFEL TOWER. 





pany, 


per ton respectively. 

The working expenses per 
train mile are lowest on the 
North British, viz., 2°1s., and 
those of the Midland, Great 
Northern, and Caledonian, 
are only 2°8s. The highest 
are on the London, Chatham, 
and Dover, which reach the 
high figure of 3°2s., while 
the net earnings of this line 
are higher per train mile 
than those of any other line, 
excluding the South-Eastern, 
as will be seen. The lines 
which stand lowest in net 
earnings per train mile are 
the Great Northern and the 
Midland, which are 1°8s. and 
2'1s. respectively. The 
South-Eastern stands the 
highest in net earnings per 
train mile, namely, 3°3s.; 
but the net earnings per 
“mile of line” are highest 
on the Lancashire and York- 
shire, and the lowest on the 
Great Southern and Western 
of Ireland, which are £3645 
and £619 respectively. The 
Midland stands very favour- 
ably at £2444. The pro- 
portion per cent. of expenses 
to receipts is lowest on the 
South-Eastern, which is 
only 47; the highest per- 
centage is 56, and applies to 
both the Great Northern and 
London and South-Western. 
are based on the “ passenger” and “ton mile” unit, as the ; It would appear that the length of a railway does not affect this 
“train mile” unit is for some purposes absolutely useless and percentage, though under all other heads it has a marked effect. 
misleading. It is astonishing how incomplete English railway | By a comparison of the figures in the statement some 
statistics are, especially when they are compared with those of | interesting results will be obtained. For instance, the Lanca- 
Germany, America, Italy, France, India, and other coun- | shire and Yorkshire, which is only 498 miles in length, runs 
tries. It is quite impossible to draw any definite conclu- | nearly as many train miles as the Great Eastern, which is 1045 
sions from English statistics as to whether a line ia being worked | miles in length; but the net earnings per train mile are only 
economically or otherwise; or whether the management is good, | 25s. on the former, against 2°2s.on the latter line, and the 
bad, or indifferent. | proportion per cent. of expenditure to receipts is nearly 2 per 

The railways are arranged in order in the accompanying list | cent. less on the latter than on the former line. Again, the 
by their lengths, the longest being placed at the top. The | “net earnings” per train mile of the Midland and Great 
lengths given exclude those of all branch lines. There are | Northern, which are 2'ls. and 1°8s. respectively, stand at 
several points which are brought to light by the figures, which | the bottom of the list, which is remarkable when the train 
may be interesting, some of which I may specially here refer to. | mileage and receipts are taken into consideration. It will, how- 
In the column “Receipts per passenger conveyed ”’—which | ever be seen that the figures in many respects are not of much 
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| 
practical value, but this is due in a great measure to the system | 
upon which our railway statistics are drawn up. : 

I am of opinion that many details which railway companies 
are called upon to furnish in their annual returns to the Board 
of Trade are of little use to anybody, while others which are not 
given or called for would be of great value to railway statis- 
ticians and others for practical purposes, and could not fail to 
be interesting to the public generally. The introduction of the 
“ nger” and “ton mile” unit is specially desirable. I 
would not have referred to this subject had I not found from 
experience that the present system of drawing up railway 
statistics in this country is for some purposes quite useless in 
affording information which is frequently required by railway 
men. Nothing is more conducive to the good management of | 
railways than the publication of their working results side by 
side in plain figures under an intelligent system. Under the 


present system of drawing up these results, a line which is really 
well managed may contrast very unfavourably with a line which 
is badly managed, and vice versd. 

In offering the above remarks, I merely reiterate what has 
been known for years, and in consideration of this fact it seems 
at least remarkable that no steps have been taken towards 
remedying these long-standing defects. The railway statistics 
of this country ought at least to be as perfect for practical pur- 

as those of any other country, but as a matter of fact they 
are about the most imperfect. It would probably give the rail- 
way companies little or no extra trouble to give the required 
details, so the responsibility for the present imperfect state of 
English railway statistics seems to rest with the Board of Trade, 
whose railway forms might well be revised. But here I must 
leave the subject to those, who, I hope, will be able to take it 
up, and with some hope of improvements in the directions I name. 


Details of the Working Results of the Principal Railways in the United Kingdom for the Year ending 31st December, 1887. 


Drawn up from the latest Returns 


published by the Board of Trade. 
































| | Working | N s 
| 2 M4 et ase 
Receipts. expenses. earnings. 245 gh 
. , Length wos. sites }— as 
N way. ~~ |Train miles. i] Remarks. 
otitis of line. | Per " Per ton Per train | Per train | Per train or ae gs EE 
Lame conveyed.| mile. mile. mile. line, |& R¥S 
Miles. Pence. | Shillings. | Shillings.] Shillings.| Shillings.| £ 
Great Western 2456 | 30,471,047 13°2 30 | 51 25 «| 2°6 1620 49 
London and North-Western 1841 | 38,087,184 | 13-6 34 | 55 2s | 27 1742 52 ; 
| All branch lines 
North-Eastern 1598 | 24,453,621 10-2) | 2°2 4°9 27 2°3 1757 54 |are excluded in 
| | this statement. 
Midland 1403 | 33,458,819 12°5 4°0 4-4 3°3 271 2499 52. | 
Great Easteru.. 1045 | 15,456,665 5°9 44 48 2°6 2°2 1672 53 | 
| 
North British... .. .. « 1036 | 12,914,159 70 2°3 4°2 ae 21 1359 4s | The column “per 
| | | mger convey- 
Caledonian 840 | 12,244,543 97 2-4 4°8 23 | 2°5 1760 49 |ed” excludes hol- 
| } | ders of periodical 
Great Northern 798 | 17,692,605 | 10-2 | 48 41 2°3 18 2021 56 | and season tickets. 
London and South-Western 788 | 11,719,850 10°7 4°9 5°4 2°9 2:5 1767 | £6 | 
Great Southern and Western Ireland) 543 | 2,951,053 27°5* 8-4" 4°9 27 2:2 619 | 54 | = 
| | “Train miles 
Great Northern of Ireland .. 522 | 9,887,878 | 17°2* se 4°6 2°4 2°2 624 53 include the mile- 
age of both pas- 
Lancashire and Yorkshire .. 498 | 14,572,799 | 72 2°8 5°5 8-0 2°5 3645 55 senger and goods 
trains, 
London, Brighton, and South Coast | 4283 | 8,115,136 9°7 4°3 5°€ 27 20 | 8024 48 
South-Eastern.. 1s ee os] 886 | 6,879,039 | 102 | 48 63 8:0 3°3 2985 47 
Manchester, Sheffield, and Lincoln.) 314 | 7,167,142 so | 23 57 2-9 2°8 $129 52 
London, Chatham, and Dover .. 1s4 | 4 201,921 ee | 2s 6-2 3-2 3-0 | s322 | 58 











W. Wiseman, M.I.C.E. 





LETTERS TO THE EDITOR. 
[We do not hold aaa = the opinions of our 


STRENGTH OF RINGS, 


Srr,—With reference to your correspondent’s query respecting 
the strength of iron rings, I give the following solution :—Let the | 
forces P act on the ring abcd at the 
points c and d. Now the tendency of 
these forces is to pull out the ring 
c between c and d, and to draw it in 
between a and b, these tendencies being 
resisted by the stiffness of the ring. 
If the ring was hinged at c and d we 


should have supported by each of 


AP 


} the cantilevers ac bc, and this would 
produce a bending moment, increasing 
from zero at c in arithmetical progres- 

: P ab 

to pe 
sion . 
Again, if the ring was hinged at a 
and 6} the reactions at a and J would 
cause bending moments, increasing from zero at a and b to 


4 “4 atc. 


at a and b. 


—O 


Vp 


Hence, putting r for ee , and assuming that 5S is resisted by 


the bending moment at c, and A by those at a and b, we shall 


have : — : r = sm, where s is the resistance of the metal per square 
inch and m the moment of resistance of the ring, or, rather, the 
moment of that part remaining 
after the direct tensile strain has 
been provided for. 

To illustrate the application of 
this, I will take a ring Gin. 
diameter and of lin. square metal. 
Let a be the depth resisting 
the bending moment, and (1” — a) 
that resisting the direct tensile 
strain. 














Then we have : P= sm. 
. Pie st hs os 3 Ee 
i.6., 7 55 9 15¢=3° 
10, 
or, P x 9% ws on - 
P - 
Also, 9 = (l-a)5 
or, P=BWUi~-@. « % - ee. o oe 
From (1) and (2) a? = 9(1- a). 
Hence, a = ‘% approximately 
°° P = 10(1 - a) =1 ton. 


15, Great George-street, 


RicHD. M. PARKINSON. 
Westminster, 8.W., April 30th. 





DEFENCES OF OUR COALING STATIONS—THE CAPE OF GOOD | 
HOPE, 


Sir,—Referring to the interesting article on the above subject in 
your issue of the 5th inst., it is stated that ‘‘the only natural 
harbour on the coast of South Africa is that of Saldanah Bay 
throughout a coast line of 1200 miles. But the absence of natural 
and land-locked harbours, and the presence of a rugged and im- 
perry coast, simplifies to a great extent the process of defence.” 

venture to say that there is one natural and land-locked harbour 
on the coast of South Africa. Whether this harbour upon exami- 
nation should be found suitable to be converted into a coaling 
station for the Imperial Navy, or whether it would be advisable to 
fortify it, in order to prevent an enemy from taking possession of 
it, need not be entered into here. _It is sufficient to say that there | 
is @ barbour which possesses qualifications which are stated to be | 





absent on the coast of South Africa, and on these grounds alone it 


| is entitled to some notice. 


About half-way between Table Bay and Algoa Bay there is the 
Port of Knysna. It is only within the last few years that the 
Knysna has been recogni as a port in the official list. It is, 
nevertheless, the only harbour on the whole 1200 miles of coast 
line which, without any artificial assistance, affords a natural and 
safe accommodation for shipping. The vessels which trade there 
at the present time are of small tonnage, and large vessels could 
not make use of it unless improvements were made. 

The harbour of Knysna is entered through a channel about 160 
to 200 yards wide. This opening is almost invisible from the sea, 
The coast east and west of the entrance is rugged and impracticable. 
There are high rocky headlands on both sides of the opening which 
rise almost perpendicularly from the water’s edge to a height of 
about 300ft. These are called ‘‘The Heads.” There is a “‘rocky” 
bar at the entrance, a thing unknown in South African rivers, and 
there is always a good scour over it. There is never less than 18ft. 
of water on this bar at low tides, and at ordinary high tides the 
water rises to 26ft. The depth of water on both sides of the rocks 
which form the bar increases very suddenly and considerably. It 
is owing to this bar that the port got a bad name, because there 
are occasional times when it is quite unsafe for any vessel to attempt 
to cross it. When there is a heavy swell setting in from the south- 
west the seas break across the bar and roll — the eastern 
head. The danger is that if a vessel happened to be caught by 
one of those huge breakers when crossing the bar, she would be 
liable to be carried with the surf against the eastern head. Under 
such conditions there is not sufficient sea room to enable a vessel to 
keep steerage way enough to clear herself. It is only when there 
is a heavy south-west swell that any such danger exists ; under all 
other conditions of seas and weather this bar is practicable and the 
water on itissmooth. The Knysna is the principal port for shippii 
the timber which comes from the forests in the neighbourhood, an 
it has been in use for this purpose for years. There is not a single 
case on record of any vessel having come to grief at this port, 
whether she has been passing inwards or outwards, 

A short distance within the bar is Featherbed Bay, justly called 
so on account of the soft quarters it affords to vessels. Here the 
water is about six fathoms deep. Several of her Majesty’s gunboats 
have anchored here. Vessels can remain here in all weathers as 
snugly as if they were in dock. The navigable channel of the 
Knysna River extends for about a distance of eight miles from the 
entrance of the harbour. The present wharf for loading and 
unloading of vessels, however, is about five miles up, where there 
is the same depth of water as there is on the bar, viz., 18ft. at low 
tides and about 26ft. at ordinary high tides, In the middle of the 
channel the depth of water is more than this, The coasting 
steamers call at the Knysna regularly, and seldom fail to make the 
entrance at their appointed times. The largest steamers that have 
crossed the bar would be about 2000 tons. There are ample lands 
on both shores of the river for a distance of eight miles, suitable 
for warehouses, docks, workshops, and all that is required for a 


seaport, 

I shall trespass too much upon your space to enter into further 
details, but have to thank you for allowing me to say that there is 
one landlocked and natural harbour on the coast of South Africa. 
In its present crude state it is only admissible to vessels which do 
not exceed about 2000 tons. The question of ‘‘defence of our 
coaling stations” is now being considered. It might also be a 
matter worthy for consideration to ascertain whether it would be 
an economical and advantageous undertaking to improve the 
channel and entrance so as to increase the unique advantages 
which the landlocked and natural harbour of the Knysna offers. 

Acton, W., April 9th. i. W. Dunn. 





MASS AND WEIGHT, 


S1r,—Does your correspondent Mr. Lousley maintain that it is 
— for the weight of a body to be 20]b. and the mass of the 
ody to be 10 1b. ? or that it is ible for the weight and the mass 
of a body to be different when both are measured in pounds! His 
Jetter is another instance of the ‘‘let x be the old women and y the 
wine they drank” style, and sounds like a long quotation from 
those elementary treatises on dynamics which throw so much con- 
fusion on a simple question by omitting to state the units in which 
the different quantities—like M the mass and W the weight—are 
measured. If the weight W is measured in pounds, and if the 
mass M of the same body is measured in pounds, then W and M 
cannot help being the same number, so that W= M, 








The letter of ‘A Sympathiser,” from Edinburgh, makes too 
great a mystery of a very simple matter, and also endorses the 
theorists’ heresy, that the weight of a body is always used to denote 
the force with which the earth attracts a body. "The weight of a 
body is the b ywpae J which is measured out by the operation of 
weighing, and to weigh a body we place it in one of the scales of 
a balance and equilibrate it with certain standard lumps of metal 
called weights, variously designated as pounds, kilos., ewts, 


whatever be the local value of g, the balance will eas 
accurately. 
Suppose, however, we weigh with a spring balance, tested by the 


inspectors in London, If we take the spring balance to the equator, 
where g is less than in London, we shall fine ourselves by selling 
too much for the graduations ; but if we take the spring balance to 
the North Pole, the inspector, who follows us with bis standard 
weights, will fine us for selling short weight; so that in either case 
we are fined. 

The beam balance is therefore the only true instrument for 
weighing. We do not measure the weight of a body by the crude 
and inaccurate method of guessing by the muscular exertion 
required to support the body, If we did, we should be as simple 
as 7 Red Indian, who accepts the weight of the factor’s fist 
as 1 lb. 

I conjecture from the internal evidence of Mr. Lousley’s letter 
that he is a theoretical student of dynamics, and no experimentalist : 
— not an engineer. A. G. GREENHILI, ” 

May 13th 








CARRE’S ICE MACHINE. 
Sir,—The general question asked by ‘‘Sign” in the letter that 
appeared in THE ENGINEER of May 3rd admits of a simple answer, 
Assume the apparatus to be 
constructed as in sketch, and —————— 
that, to commence with, A is ( )) 
partly filled with strong am- 
monia liquor, while the con- 

necting pipe and vessel B are 

empty, the temperature of the 

whole being 60deg. F. When 

heat is applied to A, vapours of 

water and ammonia will pass over into B, and if this vessel is 
maintained at, say, 60deg. F. by means of a circulation of cold 
water, part of these yey will be condensed. The heat given 
up in condensation will be acquired by the cooling water, and 
excluding losses by radiation, it will almost exactly equal the heat 
imparted to A, less the sensible heat gained by the liquid in A and 
by the apparatus. The liquor in A will now be comparatively poor 
in ammonia. Stop the circulation of the water around B, remove 
the source of heat from A, and cool and maintain this vessel at 
60 deg. F. by means of cold water ; then as the temperature of the 
weak liquor is reduced, its capacity for holding ammonia in solution 
increases, Therefore ammonia, and with it some water vapour, will 
pass over from the vessel B and be condensed in A, the ammonia 
entering into solution with the water. The heat rendered sensible in 
liquefaction will be acquired by the cooling water, while that required 
for the evaporation of the ammonia and water will be abstracted from 
the liquor in B, from the vessel itself, and from the water outside. 
These will therefore be reduced in temperature, the extent of this 
reduction depending chiefly upon the temperatures and densities of 
the liquids in the two veesels. In any case, however, the quantity 
of heat abstracted during evaporation in B will almost exactly equal 
the amount taken off by the cooling water circulating round A, 
plus the loss in sensible heat with the correction for radiation and 
conduction. Approximately, then, the result of the double opera- 
tion is the abstraction and elimination of a quantity of heat equal 
in amount to that carried off by the cooling water outside the 
vessel A, 

Perhaps I may be allowed to state that ‘‘Sign” has not put his 
case very precisely. He writes as if nothing but pure ammonia 
passes over from A to B, whereas much water is uselessly evapo- 
rated and goes over with the ammonia. This constitutes the prin- 
cipal weakness of this class of apparatus, and renders it unecono- 
mical, and commercially unsuccessful. Again, “Sign” states that 
all the ammonia is evaporated from the first vessel, and nothing 
but pure water left. his is, of course, wrong. The liquid in A 
could not in practice be reduced to anything like water strength. 
It is also incorrect to say that ‘no more heat was put into the 
vessels than the fire accounts for,” because the liquor in B receives 
heat at a low temperature during the evaporation of the ammonia 
and water in the second part of the process, It is this capacity 
for receiving comparatively cold heat—if I may use such an expres- 
sion—that renders the apparatus available for refrigerating pur- 

T. B, LigHTFooT, 


Ss. 
35, Queen Victoria-street, E.C. 





NEW ZEALAND COAL, 


Sir,—I have read your article of July 6th, 1888, and a letter that 
appeared in THE ENGINEER of November 2nd, 1888, about Austra- 
lian coal in steamers, so I thought I would send you a cutting out 
of the Christchurch Press about our New Zealand coal, as it may 

lease some of your readers to know that we have some good coal 
ere. The direct mail steamers speak very highly of it as a steam- 
ing coal. A. C. M, A. 

Christchurch, N.Z., April 4th, 

Captain Kane, of H.M.8. Calliope, in his report to Admiral Fairfax of 
the disaster at Samoa, and his own escape from shipwreck, states that, 
when steaming out of Apia in the teeth of the storm, the indicated 
horse-power was greater, though the engines were “ racing,” than at the 
Calliope’s trial at full speed in smooth water. This speed was attributable 
to the ccal used, When the fleet was in Wellington the various ships 
took in a quantity of Westport coal, and the Herald also brought to 
Auckland 560 tons of it, which were distributed to the ships of the fleet 
in port. The Calliope had Westport coal on board—coal which the engi- 
neer of H.M.S8. Nelson regarded as the best coal in the world, having 
25 per cent, more steaming power than Newcastle. The warships exclu- 
sively use Westport when they can get it. 

[We give the extract from the Christchurch Press, and the main 
facts will interest our readers, but full credence is impossible with 
the claim of 25 per cent. higher calorific value.—ED. E. } 





8.8. METEOR’S TRIALS. 


Srr,—In the interesting and valuable report of Professor Ken- 
nedy on the above subject, I see nothing mentioned regarding the 
speed of the steam through the various passages, 

Perbaps the Professor could oblige your readers by giving the 
diameter of the main steam-pipe, the port area of each cylinder, 
together with the port opening, and diameter of exhaust pipe. 
This information, I am sure, would be of great use for purposes in 
comparison, The diagrams published show a most decided riseof 
the back pressure ; thusin the high-pressure cylinder this pressure is 
about 261b., a little after the return stroke has commenced, and 
increases to 461b. by the time the exhaust port closes, Has this 
rise to be attributed to the sequence of cranks, cut-off point and 
receiver capacity ; or has live steam been admitted to the I.P. 
receiver direct through the starting valve } J. M, A. 

May 14th, 








A WARNING, 


S1r,— Will you permit us to caution your readers against a fairly 
well-dressed man, about fifty-five years of age, who is making 
inquiries and giving bogus orders for machinery and plant. He 

id us a visit last week, and gave us an order for a circular saw 

nch, &c., in the name of a well-known contractor, stating that 
he was his manager. We need hardly say that quite by accident 
he had forgotten his purse, and would we oblige him, &c. As we 
once before had been done in a smilar way we were suspicious, and 
could not oblige him. On sending the order to the firm mentioned 
for verification, it was returned as a forgery. Verbum sap. 

Appold-street, E.C., M, Powls BALE AND Co, 

May 10th, 
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RAILWAY MATTERS. 


Tye King of the Belgians has promised a subscription 
of £500 towards the creation of the Stephenson addition to the 
Science College at Durham, 


Raiiway extension in Natal is pone satisfactorily, 
and the line is expected to be open for traffic as far as Newcastle 
before the end of the present year, 

AccorpiN@ to Colonial papers, an agitation is going on 
in the Cape Colony for an inquiry into the state of the Locomotive 
Department of the Government railways, 


Tue ceremony of turning the first sod of the Bourgas- 
Yamboli Railway took place on the 13th inst. Besides Prince 
Ferdinand, there were present M. Stambuloff and the other 
Ministers, and the civil and military authorities, 


THERE are more miles of railway in the Australian 
Colonies in proportion to the population than in any other country 
in the eke with the single exception of the United States of 
America. The total cost of construction of the Australasian rail- 
ways is estimated at 485,503,210, the average cost per mile for 
several years being about £10,102. The highest average is in 
Victoria, where it amounts to £13,634, and the lowest is in Western 
Australia, where it amounts to £4038, 


Tue Colonies and India says: — “Messrs. Millar 
Brothers have made proposals to the Government of Western 
Australia to construct a land-grant railway, from a point on the 
Great Southern line, ten or twelve miles distant from Albany, in 
the direction of Torbay, on a similar gauge to the Great Southern, 
at £2500 per mile, the line to be completed in one year from the 
date of authorisation. The constructors ask for payment and con- 
cession of 2000 acres per mile along the line,” 


Tue Belgian company formed for the construction and 
working of railways and tramways in Persia, with a capital of 
2,000,000f., will, the Brussels correspondent of the Times says, 
issue 6000 300f. Five per Cent. debentures at 270f. The company 
has two concessions—one for the railway from Teheran to the 
holy city of Shah-Abdul-Azim, 10 kilos, in length, which has been 
worked since the Ist of August last ; and the other for town tram- 
ways in Teheran, 12 kilos. in length, of which the working will be 
commenced during the present year, 


Kuhlow's Trade Review learns that a German company, 
the Bochumer Verein, has secured the order for the construction 
and equipment of the Ferntree Gulley Narrow-gauge Railway, 
Victoria, at the oom of £22,000. The Jimes says this is the first 
occasion on which German contractors have been concerned in the 
construction of a railway in Australia. The Bochumer Verein had 
exhibited its system of narrow-gauge railways in the recently 
closed International Exhibition at Melbourne, and it is to this 
circumstance that the success in carrying off the order mentioned 
may be attributed, 


Tue Railway Commissioners at Sydney have had 
under consideration ever since they came into office the unsatisfac 
tory state of the rolling stock, and a recent special examination of 
the locomotives, carriages, and wagons shows the Commissioners 
that a complete reorganisation of the department and partial re- 
construction of the rolling stock are necessary; and as this will 
entail a large expenditure of money, they propose to secure the 
services of the ablest locomotive engineer available in Australia to 
undertake the work. The Sydney Herald says it is understood 
that Mr. Midelton, the present locomotive engineer, will retire 
from the service, 


Tue record of train accidents in the United States in 
March includes 38 collisions, 59 derailments, and four other acci- 
dents ; a total of 101 accidents, in which 22 persons were killed 
and 104 injured. These accidents are classified as follows in the 
Railroad Gazette:—Collisions, rear, 26; butting, 11; crossing and 
miscellaneous, 1. Derailments, broken rail, 2; loose or spread 
rail, 1; broken bridge or trestle, 3; defective switch, 1; broken 
wheel, 4; broken axle, 3; broken truck, 4; loose wheel, 2; fall of 
brake beam, 1; misplaced switch, 5; rail out of repairs, 2; wash- 
out, 1; land slide, 2; malicious obstruction, 1; unexplained, 27. 
Other accidents, miscellaneous, 4, Total number of accidents, 101. 


THE Canadian Pacific Railway, despite its northerly 
latitude, seems to have got the better of the snow problem. The 
total detentions of the winter have been but seven hours and the 
snow-sheds and split and glance fences have so far “filled the bill” 
perfectly, despite some heavy avalanches in the Selkirks, which 
must always be expected, and are now amply provided for. The 
‘*split and glance fences” referred to, which we have fully illus- 
trated and ange pa 2ist, 1888—are a device new to 
engineering for controlling avalanches, and, it is now clear, are a 
very good device. The Kngineering News says they were devised 
by General Manager—now President—W. C. Van Horne, and their 
utility was at first much questioned, 


Tue Bill for the construction of an electrical subway 
railway between Holborn-circus and Piccadilly was further con- 
sidered before the House of Commons Select Committee on Tuesday. 
Evidence for the promoters was continued, Mr. Harrison Hayter, 
in the course of his examination, stating that the width of each 
train would be 8ft. 2in., the cars being of a size to give 6in. clear- 
ance on each side and above, and, acting thus as a piston, would 
insure ventilation without the blowholes to which objection had 
been raised in the underground railways, At the terminal sta- 
tions he thought that the best plan would be for the two lines to 
converge into one, there being no locomotive to change, the pas- 
sengers alighting on one side and the fresh ones entering on the 
other. He was of opinion that the subway could be constructed 
well within the estimates. Mr, George Chatterton was examined 
as to the practicability of dealing with the various underground 
sewer pipes, &c., and the Committee adjourned. 

Ox of the most noteworthy feats of modern moun- 
Loe is the cogwheel railway from Alpnach-Stad to 
Pilatus-Kulm—6724ft. above the level of the sea—in Switzerland. 
The road has been constructed by Messrs, Locher and Co., and Mr. 
E. Guyer-Freuler, of Zurich, under the personal supervision of 
Colonel Locher, the engineer and inventor of the system, The 
roadbed is of solid masonry throughout, faced with granite blocks. 
Streams, gorges, &c., were traversed by means of stone bridges, 
There are seven tunnels of 30ft. to t. length. The pass 4 is 
entirely of iron and steel, firmly fastened to the masonry of the 
roadbed, The rack-rail, midway between and somewhat higher 
than the tracks, is of wrought steel, and has a double row of verti- 
cal cogs, milled out of solid steel bars. The locomotive and car, 
containing thirty-two seats, form one vehicle—train—with two 
ordinary axles and four cogwheels gearing into the cogs, and which, 
on the downward trips, can be controlled by automatic brakes. 
The locomotives were constructed by the Swiss Locomotive and 
Machine Factory, Winterthur. The speed of the locomotive is 
about thirty-seven miles per hour, The views from the window of 
the car during the ascent are very grand, wild mountain scenery 
constantly changing with varied and rare Alpine flora. Close to 
the station on the of the mountain is the Pilatus-Kulm Hotel, a 
new and massive building, in a sheltered position. All rooms here 
have a southern aspect, and afford superb views of the mountains 
and glaciers of the Alps. The old hotel Bellevue will be used as 
an annex to the new hotel. The Pilatus Railway will be opened on 


NOTES AND MEMORANDA. 


A patent taken out for a steel process in France and 
America, by Gustave L. Robert, is attracting a good deal of atten- 
tion in the latter country. It consists in making the air tuyeres in 
the side of the converter, instead of at the bottom, and thus the air 
blast is directed upon the surface of the melted metal instead of 
through it, and it is caused to impinge at a greater or less angle by 
tilting the converter. The blowing upon the surface reminds one 
of the old Japanese process described by Mandelslo 250 years ago, 


A process for electric deposition on glass or porcelain 
is ascribed to M. Hansen, and the medium used is a solution of 
chloride of gold, or of platinum in sulphuric ether, which has 
received a sufficient quantity of sulphur dissolved in a heavy oil, 
to bring the whole, after being gently boiled, to a consistency 
which permits it to be painted on the glass, &c., witha brush. The 
plate is then slowly heated in a furnace until the sulphur and 
chlorine are driven off, leaving the gold or platinum adhering to 
the surface, 


Ir has been estimated that a pound of wool will yield, 
in fine yarn, 84,000 yards, lacking but eighty yards to complete 
forty-eight miles, is at the time—more than 100 years ago— 
was regarded as a triumph of skill, and it was said by a score of 
mistresses in the art of spinning that the worthy dame of East 
Dereham, in Norfolk, could not be beat. This was considered so 
great a curiosity that the Royal Society of England did not hesitate 
to make honourable record of it. Since then, however, another 
lady ‘‘ has spun a pound of combed wool into a thread of 168,000 
Py and more than this was her success in producing a thread 

,000 yards long from the same weight of cotton. Her ball] un- 
rolled would measure 115 miles. According to Harper's Bazaar, if 
this ball of cotton-thread had been woven it would have made 
twenty yards of muslin one yard in width, 


At a recent meeting of the Physical Society, Professor 
Reinold, president, in the chair, Mr. Shelford Bidwell, F.R.S., 
showed ‘‘ A Lecture Experiment illustrating the effect of Heat on 
the Magnetic Susceptibi 4 = Nickel,” and ‘‘ An Experiment show- 
ing an effect of Light on Magnetism.” In the first experiment a 
piece of nickel was attached to one side of a copper pendulum bob, 
which was held out of the vertical by bringing the nickel in contact 
with a fixed magnet. On placing a spirit lamp flame below the nickel 
the bob was—after a short time—released, and oscillated until the 
nickel had cooled, when it was again attracted and the operation 
repeated itself. The second experiment had been recently shown 
before the Royal Society. One end of an iron bar which had been 
magnetised and then demagnetised was placed near a magneto- 
meter needle. On directing a beam of light on the bar an imme- 
diate deflection of the needle resulted, and on cutting off the light 
the needle promptly returned to near its initial position. The 
direction of magnetisation induced by the light is the same as the 
previous magnetisation, and the bar seems to be in an unstable 
magnetic state. That the effect is due to light and not 
_ the author thinks is rendered probable by the suddenness of 
the action. 





In a paper on the “Corrosion and Fouling of Steel and 
Tron Ships,” read at the Institution of Naval Architects, by Pro- 
fessor V. B, Lewes, F.C.S., the author says :—‘‘ So far, all attempts 
at metallic coatings have proved failures, and, as far as it is 
possible to judge, there is but small likelihood of their ever being 
made to succeed, because if zinc is used in order to protect the iron 
of the ship there must be galvanic action, and this action must take 
place evenly all over the surface of the iron plates, which means 
that the sheathing must be in uniform metallic contact with the 
iron, in which case the wasting of the sheathing would be so rapid 
that it would have to be renewed frequently, which, even leaving 
out the question of cost, is in many cases impossible. Zinc is 
practically the only metal which could be used for this purpose, in 
order to place the plates of the ship in an electro-negative con- 
dition, and it is, therefore, to zinc that inventors have turned from 
time to time, the chief novelties introduced being the method of 
attachment. Attempts have been made to galvanise the iron 
before the building of a ship ; but Mr. Mallet showed as early as 
1843 that this coating was useless when exposed to sea water, as 
in from two to three months the whole of the zinc was converted 
into chloride and oxide, and that, when, therefore, galvanising 
is used, care must be taken to protect the thin coating of zinc.” 


THE waters at present in use in marine boilers may be 
classified as (1) sea water, (2) distilled water, (3) mixtures of sea 
water with distilled or fresh water. In a paper on this subject, 
read at the recent meetings of the Institution of Naval Architects 
by Professor Vivian B. Lewes, the nature and causes of the 
deposits are studied in each of these cases, Fresh water contains 
about twenty to fifty grains per gallon of dissolved solids, 
principally consisting of calcium carbonate, held in solution by 
carbonic acid present in the water, whilst sea water contains about 

grains per gallon, consisting principally of sodium chloride, 
together with magnesium salJts and calcium sulphate. The wide 
difference in composition between fresh and sea water is also 
shown in the deposits formed by them. Analyses show that with 
fresh water the incrustation may be looked upon as consisting 
principally of calcium carbonate ; that with a mixture of fresh and 
salt water the deposit consists of nearly equal parts of calcium 
carbonate and calcium sulphate; whilst the sea water gives 
practically calcium sulphate, A deposit of calcium carbonate 
only, separates out as a soft powder, which remains suspended in 
the water for some time, and can fairly easily be removed from 
the boiler on cleaning ; whilst calcium sulphate as formed in the 
boiler separates out in a crystalline form, and binds the deposit 
into a hard mass, so hard, in fact, that it requires the aid of a 
chisel and hammer to detach it from the plates and tubes, an 
operation which is extremely injurious, and tends to shorten the life 
of the boiler. 


In a useful paper read before the Civil and Mechanical 
Engineers’ Society, by Mr. J. H. Turner, Assoc. M.I.C.E., on‘* The 
Compression Members of Bridges,” the authorremarks, that in some 
experiments on struts the flanges of the channel irons were cut 
away near each end for a distance of from five to eight inches, and 
the webs were stiffened by means of a plate of from. gin. to ;in. 
thick extending from the end of the column to some distance past 
the point where the flanges were cut away. The flanges were cut 
away in order that the ends of the strut might passin between the ten- 
sion links of the lower flange and the webs of the upper flange; 
this is a very common a in American bridges. In every case 
these columns failed by the bending of that portion where the 
flanges were cut away; notwithstanding the fact that the actual 
amount of metal or the sectional areas of these portions of the 
columns were greater than those in the body of the columns, and 
would, if treated as separate columns, have been equally as strong 
if not stronger. Mr. Davies, in his experiments on angle, tee and 
channel irons for the Crumlin Viaduct, also found that the strut 
invariably failed at the point where the flange was cut away. Mr. 
B. B. Stoney experimented on some braced columns for the Boyne 
Viaduct with the same result; thus proving conclusively how bad a 


practice it is to cut away the flanges of struts for practical purposes, | 


as is often done. It is also quite in accordance with theory that 
the failure should occur at this point, and is another instance of the 
bad effect of any sudden change of form.. It has been proved by 
innumerable experiments on the action of specimens under com- 

i tensi and torsion, that wherever there is a sudden 





June 15th, the beginning of the season ; its starting point, Alpnach- 
Stad, is connected with Zurich, Lucerne, and Interlaken, by the 
B.and N.E, Railways, while the steamerson the Vierwaldstiitter lake, 
connect it with all points on the beautiful lake, and the Rigi and 


change of form, the specimen will fail at that point. All changes 
of form should be very gradual, because a stress in a ber can 


MISCELLANEA. 


Proressor Kenyepy is about to resign his professorship 
of engineering at University College, 

Ir is announced that the publishing office of Wyman’s 
Technical Series of Practical Handbooks has been removed to 65 
and 66, Chancery-lane. 


A LARGE piece of the new wall of the new deep-water 
dock works at Southampton, 420ft. in length, near the entrance to 
the north-east quay, collapsed on Saturday, necessitating, it is 
stated, the entire rebuilding of the structure from its foundations. 


Messrs. Piccott and Co., of Birmingham, are about to 
erect at Belfast a steel covered tank to hold tons of petroleum. 
It is 70ft. in diameter and 33ft. deep, and is constructed according 
to the best modern practice. We understand this firm have recently 
built many such tanks, and have made a speciality of the work. 


Tue current number of Electrical Plant has a leading 
article strongly urging the building of an ‘‘Engineers’ Institute.” 
It is proposed that the several Institutions which now receive the 
hospitality of the Institution of Civil Engineers should join in this 
matter, and with the Institution build what would be a central 
home or National Engineers’ Institute. 


Mr. Justice Denman delivered judgment last week in 
the case of Kirk and Randall v. the East and West India Dock 
Company. The case came before the court upon a motion to set 
aside an award of Sir Frederick Bramwell made in an arbitration 
as to a contract for the doing of certain work at Tilbury Docks. 
The court held that it was a good award for £165,164 5s. 1ld., and 
that the rule which had been argued must be discharged with costs. 


A GENERAL meeting of the Parkes Museum was held 
on Friday last, Dr. G. V. Poore in the chair, for the purpose of 
—- the arr t for carrying out the 
amalgamation of the Parkes Museum with the Sanitary Institute. 
Although the Parkes Museum will cease to exist as a separate body, 
it will still be carried on in the same premises as part of the 
Sanitary Institute or combined society, and its scope will be en- 
larged and its usefulness greatly increased, 


Mr. Corsut Jaco, of Aleppo, states that one opinion 
obtains among the educated and thinking classes of the country, 
which is, that Aleppo is doomed to sure and rapid decadence unless 
some means be found to open upa cheap and easy mode of com- 
munication with the coast, either by road or railway, for the 
export of the large surplus of her agricultural and industrial 
products, But in view of repeated disappointments of past years, 
no hopes are entertained of their realisation in time to afford relief 
to the presert generation. 


Messrs. STANDFIELD AND CLARKE, the dry dock 
specialists, are now occupied on the construction of a large 
depositing dock for Buenos Ayres, or rather for Z4rate, which is a 
small port a little higher up on the River Parana, This peculiar 
form of dry dock is well-known from those at Barrow-in-Furness, 
Sebastopol, and Vladivostok, some of which have been cescribed in 
our columns. This new dock is intended for the accommodation of 
ironclads up 5000 tons, and is so designed as to be capable of ready 
extension to enable it to dock vessels of double that displacement. 


A GENERAL meeting of Woodhouse and Rawson is 
being held to-day, among other purposes to authorise the forma- 
tion of a new company upon an enlarged basis, which will take 
over several! subsidiary undertakings, and put an end to the 
originai founders’ shares, which have been entitled to a large share 
of the profits beyond 10 percent. The existing shareholders in 
Woodhouse and Rawson will receive an equal number of shares 
in the new company, with a bonus of 10 per cent. A dividend at 
the rate of 12 per cent. per annum is now being declared. 


At Crarae Granite Quarry, Loch Fyneside, another 
monster blast has been fired. The total length of the mine bored 
through the solid rock was 84ft.; the powder chamber measured 
4ft. by 3ft., and contained 11,000 1b., or nearly five tons, of gun- 
powder; and the height of the rock resting over the mine was 
163ft. The fuse was lighted at 1 p.m., and twenty-five minutes 
afterwards between 70,0600 and 80,000 tons of fairly good granite 
were displaced. This is the first gigantic blast at this quarry since 
the fatal occurrence which resulted in the loss of several lives 
through suffocation some two years ago. 


Tue Congress of Chili has made an appropriation for a 
competitive exhibition of flour mill machinery which is to be opened 
at Santiago, Chili, next November, under the auspices of the 
Chilian Society for the Promotion of Manufactures. The prize of 
20,000 francs—-£800—will be awarded the ful petitor, 
whatever his country, bya jury of experts. To facilitate exhibitors, 
the society above named offers to pay the freight on machinery 
sent, and all the costs of testing them; also a second-class passage 
to Chili and return for the man sent to set up and work the 
machines. The Afillers’ Gazette says :—‘‘This liberal offer seems 
likely to draw into competition the most perfect flour mill 
machinery to be found in Europe or the United States; and, aside 
from the prize offered, the manufacturers will have an opportunity 
of well introducing their machinery into the Chilian market. At 
the present time there are about 750 flour mills in Chili, but of 
these three-fourths have only one set of stones, The four largest 
mills in Chili have sixteen sets of stones, but of the more 
advanced type there are only three which use the cylinder system 
of iron rollers for crushing wheat instead of grinding it between 
millstones—these are of very recent construction.” 


A paper on “ Explosives” was read by Mr. C. Napier 
Hake, on Monday evening, before the Society of Chemical In- 
dustry, Burlington House. Having glanced briefly at the past 
history of explosives, Mr. Hake referred generally to the theory of 
the subject. With reference to the relative rapidity of combustion 
and rapidity of ‘‘detonation” of explosives, it was pointed out 
that a dynamite cartridge lft. in length occupied only ,$,;5th part 
of a second in explosion. At this rate a ton of dynamite cartridges 
about jin. diameter, placed end to end, and measuring one mile 
in length, would be consumed in about } of a second by detonating 
a cartridge at either end; while a similar train, if simply ignited, 
would occupy several minutes for its combustion. Having explained 
why fulminate of mercury was the most efficient detonating agent, 
the properties of explosives in actual use in this country for mining 
and other purposes were interestingly dwelt upon in considerable 
detail. Although in Major Cundill’s ‘‘ Dictionary of Explosives” 
over 400 varieties are recorded, very few of these have come into 
practical use. Among the dangerous explosives seldom ‘‘autho- 
rised” in this country was mentioned the chlorate of potassium 
class, The readiness with which this compound lends itself to 
the production of powerful explosives offers a great temptation to 
investors, but the attempt to apply them practically has met with 
very limited success, owing to their liability to spontaneous decom- 
position. If it had not been for the discovery of nitro-glycerine, 
gun-cotton would, no doubt, have played an important ré/e in 
mining operations. In this direction, however, it has not kept 
= with its development and utilisation for military purposes. 
itro-glycerine compounds, therefore, take the first rank as blast- 
ing agents. In speaking of the rapid development of the trade in 
modern high explosives since the Explosives Act of 1875, some 
allusion was made to the annual reports compiled by Colonel 
Majendie, H.M.’s chief inspector of explosives, and his colleagues, 
which conveyed an idea of the rapid growth of the explosives in- 
dustry. During the years 1868.70 inclusive, when no sort of 
i tion existed, the annual fatalities amounted to forty-three. 














only accommodate itself to a change of form gradually; should it 
meet any sudden change, then high local stresses are set up, which 


in effect attack the specimen piecemeal, and so produce failure at a 


The average number for the four years preceding the Act was 
thirty-seven, with thirty-three factories at work. ‘There are now 
112 factories in operation, many of them manufacturing new ex- 








St, Gothard Railways, thus bringing the Pilatus tour within eas 
access for tourists travelling through Switzerland, 5 


point below the ultimate strength due to the material and section, 


plosives, and yet in 1888 only six fatal accidents were recorded, 
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COMPRESSED AIR POWER PLANT, CHAPIN IRON MINE, MICHIGAN. 











AIR POWER TRANSMISSION PIPE LINE. 


FLUME AND HYDRAULIC AIR COMPRESSOR HOUSE.—(For description see page 423.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveav, Rue de la Banque, 
BERLIN.—Asuer and Oo., 5, Unter den Linden, 
VIENNA.—Messrs. Gero_p and Co., Booksellers. 
LEIPSIO.—A. Twietmever, Bookseller. 
NEW YORK.—Tuae Witmer and Roczrs News Company, 
81, Beekman-street. 
NN ——————————————————————— 
— 
PUBLISHER'S NOTICE, 


*,* With this week's number is issued as a Supplement a Two- 
page Engraving of a Four-wheel Coupled Passenger Tank 
Engine, Metropolitan District Railway. Every copy as issued 
by the Publisher contains this Supplement, and subscribers are 
requested to notify the fact should they not receive it. 





*.* THE ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BuREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
COLONIES FRANCAISES, ESPLANADE DES INVALIDEs, 

*.* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de 0 Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalides. 
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with these instructions. 





L. L.—We do not know of any general book on the subjects you mention. 
Reaver.— We do not know of a book that treats of the management, repairs, 
dc., of steam tramways or light railways. 


MACHINES FOR MAKING CLOG CAULKERS. 
(To the Editor of The Engineer.) 
Sir,— Will any of your readers kindly give me the name and address 


of firms who can supply me with machines for making clog caulkers ? 
Workington, May i4th. — Ww. 
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MEETINGS NEXT WEEE. 


InsTITUTION OF CivIL Enoineers.—Tuesday, May 21st, oi meeting, 
at 8 pm. Paper to be further discussed :—"‘The Treatment of Steel by 
Hydraulic Pressure, and the Plant Employed for the Purpose,” by Mr. 

. H. Greenwood, M. Inst. C.E. Paper to be read, time permitting :— 
"* West of India Portuguese Railway and Harbour Works,” by Mr. Ernest 
E. Sawyer, M.A, M. Inst. At this meeting the last ballot for 
Members for the present session will be taken. 

InstituTION oF ELecrrica, Enomerrs, — Thursday, May 28rd, at 
8 p.m, “On Alternate Current Working,” by Mr. W. M. Mordey, 
Member. 

Society or Arts —Monday, May 20th, at 8 p.m.—Cantor lectures.: 
‘‘ Heat Engines other than Steam,” by Mr. H. Graham Harris, M.I C.E. 
Lecture I1I.—Gas engines—History—Lenoir—Hugon—Electrical firing— 
Direct flame firing—Otto and Langen—Bischoff—Com ‘ion. ey 
—Crossley’s igniter—Clerk—Atkinson—Griffiin—Other engines—Turnin; 
effort on crank shaft—Possible efficiency of the gas engine—Act 
efficiency—Losses—Practical difficulties—Modes of overcoming these— 
Suggestions for improvement—Crossley’s compound gas engine—Turning 
effort on crank shaft—Application of the regenerator—Si reg 
tive gas engine—Dowson gas—Water-gas. Wednesday, May 22nd, at 
8 p.m.—Ordinary meeting: ‘‘The Use of Spirit as an Agent in Prime 
Movers,” by Mr. A. F. Yarrow; Sir Edward James Reed, K.C.B., M.P., 
F.R.8., will preside. 

Roya Instirution.—The evening discourse on Friday, May 24th, will 
be given at nine o'clock by the Rev, 8. J. Perry, F.R 8., Lirector of Stony- 
hurst College Observatory, on ‘‘ The Solar Surface during the Last Ten 
Years.” Afternoon lectures at three o’clock :—Tuesday, May 21st, ‘‘ Some 
Recent Biological Discoveries,” by Professor E. Ray Lankester, F.R 8. 
Thursday, May 28rd, experimental lecture on ‘‘ Chemical Affinity,” by 
Professor Dewar, F.R 8. Saturday, May 25th, *‘ The Origin and Develop- 
ment of Opera in England”—with musical illustrations—by Mr. Joseph 
Bennett. 

Gro.oaists’ AssociatTion.—Saturday, May 25th, excursion to Brent- 
wood, Directors, Mr. H. W. Monckton, F.G.8., and Mr. H. B. Woodward, 
FG.8., of the Geological Survey. Leave Liverpool-street by 2.3 p.m. 
train, reaching Brentwood at 2.40. 

Junior Enoineerine Society.—To-morrow (Saturday) afternoon, visit 
4 or Bridge works; meeting at the works entrance, Little Tower- 

, at 3 p.m. 








DEATHS. 
On the 11th inst., suddenly, at the Westminster Palace Hotel, London, 
Ropnert Pautson Spice, M.1.C.E., seventy-five. 
On the 11th May, at 25, Palmeira Mansions, Brighton, James Simpson, 
M. Inst. C.E., sixty years, eldest son of the late James Simpson, 
President Inst. Civil Engineers. 
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FORTIFICATION AND FLEETS. 

Masor WALKeEr’s paper on this subject, read at the 
United Service Institution, was a reply on the part of an 
engineer officer to Admiral Colomb’s statements in the 
same building, and also in the Times, and we may say a 
most able and acceptable contribution to the discussion 
on the question of the expenditure of money on forts. 
Admiral Colomb put a view of the question in a way 
which was original and bold. It was intended to further 
an object which every Englishman who understands the 
matter ought to have at heart, namely, the increase of 
our fleet. It was not wonderful that under these circum- 
stances his sweeping statements were not challenged, and 
answered as fully as it is desirable that they should be 
met in the proper time and way. The proper time has 
come, seeing that all the increase of our fleet which we 
are likely to get for some years has been voted, and 
nothing could be better than Major Walker’s way of 
handling the question. He enumerates Admiral Colomb’s 
propositions, and deals with them in succession. The real 
strength of his replies depends mainly on the fact that 
Admiral Colomb’s statements, while based on principles 
that were true up to a point, were pushed in such sweep- 
ing conclusions and lengths as to appear mischievous. 
Briefly, the propositions of Admiral Colomb are enume- 
rated and answers are given by Major Walker as follows: 
—(1) At the commencement of a war the superior naval 
Power takes command of the sea and keeps it, so that an 
squadron of the enemy is at once met and driven back 
into port. Coast ports thus are only valuable to the 
inferior naval Power. 

Major Walker, in reply, contends that the inferior naval 
Power can not be thus completely suppressed. Even in 
1810, when we had 664 cruisers, as compared with 105 in 
1887, and when we actually captured nineteen of the 
enemy’s cruisers in a month, enough of the enemy’s ships 
were on the seas to capture twenty British ships—pre- 
sumably all merchant vessels—close to our coasts. Our 
recent naval manceuvres have shown us the practicability 
of a blockaded fleet escaping from port, and Major 
Walker dwells on illustrations from history, showing that 
even in the days of sailing ships, no naval superiority has 
ever cleared the seas of the enemy to the extent assumed 
by Admiral Colomb, and he notices that steam renders 
such a supposition out of the question. According to the 
demands recently made by naval officers—Admiral Sir G. 
Hornby and Sir John Hay for example—a fleet necessary 
for reasonable security involves an outlay so enormous, 
that we fear we are not likely to obtain it, and the measure 
of superiority assumed by Admiral Colomb becomes an 
impossibility. 

oposition 2 of Admiral Colomb is that no attack of 
an enemy’s coast is possible within 700 miles of even an 
inferior hostile fleet. Major Walker replies by a dif- 
ferent interpretation of the reference to the incidents of 
the recent Franco-German war made by Admiral Colomb, 
and above all by the fact that in the Baltic in 1854 the 
British and French fleets landed men, erected batteries, 
and destroyed Bomarsund, although a Russian fleet, supe- 
rior in actual numbers, was lying near in Cronstadt, whose 
approach and attack was naturally expected by the allies 
during the operation. Gibraltar in 1780-82 was attacked 
by the Spanish fleet, and would have been taken long 
before the return of the British fleet had it not been for 
its own powers of defence. Professor Langton’s plea that 
our saving Gibraltar cost us the American Colonies is, of 
course, merely a flourish of argument. Reduced to logic, 
it means that our rulers are so stupid, or the course of 
events so perverse, that it is a mistake to provide powers 
for defending any one place for fear that some other more 
important place elsewhere may be lost. Even so, it 
naturally tells — defence by fleets, for supposing 
that our fleet mig 


t have been better elsewhere, it is diffi- | 


cult to assume that the absence of guns and works at 
Gibraltar could have altered the course of events in 
America. The landing of Napoleon in Egypt, and his 
giving Nelson the slip, is instanced as another proof, if 
one is needed; but it seems vexatious to provide further 
a proposition when the bottom has gone out of it. 

Proposition 3: A fortified base confers no advantages 
on a fleet.—There again Admiral Colomb must assume 
the seas to be swept clear and the enemy completely 
blockaded. Any failure, such as practically must exist 
in the fulfilment of such requirements, makes the defence 
of the base necessary, or the supplies on which the fleet itself 
depends may be destroyed. Unless this base is fortified, 
a threatened attack by an enemy will involve this or the 
return of part of the blockading squadrons. 

(4) “The possession of maritime fortresses follows the 
command of the sea, illustrated by the cases of Malta, 
Gibraltar, and Minorca.”—This is only true, Major 
Walker urges, of island fortresses. It cannot be applied 
as an argument against coast defence. 

(5) Fortresses have never successfully resisted an attack 
by sea.—This has been explained as an attack made on 
land with supply by sea, as in the case of Sebastopol. In 
this aspect it is difficult to see its bearing. It may be fairly 
urged, we think, as supporting the great power which the 
command of the sea gives in distant operations. 

(6) Ships are long lived compared with forts.—Major 
Walker gives instances to prove the fallacy of this. The 
fairest case, not the strongest, is the comparison of the 
Warrior and Minotaur class of ships with iron forts 
erected at the same time. By the strange turn brought 
about by the development of quick fire and high explo- 
sives, these ship are unexpectedly saved from breaking 
up, and have a new lease of life before them as cruisers ; 
but Major Walker urges that a comparatively small out- 
lay of money would bring the iron batteries of the same 
date not into a position analogous to that of cruisers, but 
to that of a strength sufficient to defy the heaviest ships 
and guns existing. The remainder of Major Walker's 
paper is chiefly devoted to correcting the wrong ideas ex- 
isting as to the character of modern forts and works, 
which are confused with the old-fashioned bastioned race 
of permanent fortification, and we think that on this 
Royal Engineer officers need special consideration. Large 
sums of money must be spent even by the most cheese- 
paring Government on ships of war. These must show 
themselves, and keep the public mind up to date; but with 
forts it is quite poe de The more unobtrusive and 
unknown they are the better, and comparatively little 
money is spent on them. Millions of pounds are em- 
bodied in magnificent ships, which move round our coasts, 
and which the public are allowed to inspect. On the 
other hand, notices are now up at all our forts warning 
the public away. Sketching the time-honoured form of 
Gibraltar from the deck of a steamer subjects the artist to 
a heavy fine. Visitors can no longer see the underground 
passage by which Pencester relieved Hubert De Burgh in 
Dover Castle in King John’s reign. Our forts, ancient and 
modern, are now absolutely closed against inspection. Any 
information from engineer officers, then, that can be given 
without bad effect is specially welcome. Nevertheless, 
we cannot here attempt to describe the forms assumed by 
our modern works. Major Walker abundantly established 
the value of fortified positions, basing this on the simple 
facts that Admiral Colomb’s arguments all depended on 
a kind of supremacy at sea that never has been, and in all 
probability never will be, attainable. 

On Thursday, May 9th, Admiral Colomb read his 
categorical replies to Major Walker’s paper. In this he 
made extracts, quoting Major Walker’s words and reading 
his replies. We think it would have been a stronger 
reply had he taken propositions as enumerated by Major 
Walker, and replied to his attack on each. Some of his 
quotations were comparatively unimportant. 

The first proposition attacked by Major Walker, 
namely, the fact that the superior naval Power takes 
unlimited command of the sea is the real key to all 
that was objected to in Admiral Colomb’s paper. This 
main fact, from which followed the conclusion that ships 
are almost everything, and coast forts almost nothing, was 
in our judgment 90 per cent. of the paper. It opened 
the interesting view taken by Admiral Colomb, but it was 
over-stated. It was at once his element of strength and 
weakness. This Admiral Colomb hardly meets directly at 
all. We might almost say that Major Walker had seized 
it, and Admiral Colomb leaves it in his hands, except to 
observe that he did not say that “the superior fleet would 
have an absolute command at all times and in every place.” 

On the second proposition, that no attack of a coast is 
possible within 700 miles of even an inferior hostile fleet, 
Admiral Colomb, speaks and catches Major Walker making 
a great mistake as to the Baltic fleet, he having given the 
united fleets credit for fewer vessels than the British 
alone possessed, and also having failed to see the terrible 
element of inferiority that the Russian fleet suffered from 
in having no steam power. We think Admiral Colomb 
has fairly disposed of this case. A fleet without steam 
can hardly threaten to interfere with a steam fleet 
seriously, We do not think he is so succesful in the case 
of Napoleon and Nelson. Put it as he will, Napoleon did 
give Nelson the slip. Admiral Colomb, however, 
appears to mean that, while cruisers might pounce on a 
coast, no regular, deliberate attack with a view to reduce 
the place would be undertaken if any hostile fleet was 
near. He thinks that slight fortifications to oppose 
cruisers are needed, but not such works as those at Ports- 
mouth. The case of Gibraltar, however, proved the need 
for works calculated to resist the systematic attack of 
line-of-battle ships, not cruisers. On proposition 3, that 
a fortified base confers no advantages on the fleet, Admiral 
Colomb speaks directly. He denies having said this, but 
adds that it confers no advantage on a superior fleet 
operating near it. No fleet, he says, can be:ready for 
offensive operations and yet afraid to leave an unfortified 
base. He also considers that cruisers will prefer to attack 
ships rather than undefended coast towns, as it is more pro- 





fitable. Many would doubt this, we think. Some powerful 
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ships, by threatening the bombardment of Brighton, might 
exact an enormous fine, and save all their coal and ammu- 
nition for further operations. The pursuit and capture of 
vessels would surely be less profitable. 

No. 4, as stated by Major Walker, was that the posses- 
sion of maritime fortresses, such as Malta and Gibraltar, 
follows the command of the sea. This was conceded of 
island fortresses. No. 5, that fortresses have never suc- 
cessfully resisted an attack made by forces who could 
command the sea, was not taken up or specially objected 
to as explained by Admiral Colomb. No. 6: ships are 
long-lived compared with forts. Admiral Colomb points 
out that his case was over-stated by Major Walker. 

Apart from these points, Admiral Colomb brings up 
many cases where his words are incorrectly quoted, and 
positions over-stated. 

In the discussion which followed, Colonel Brackenbury, 
Sir L. Nicholson, and Sir Linton Simmons maintained 
the need of forts, and Admiral Sir Vesey Hamilton con- 
curred in this view. Admiral Fanshaw rather supported 
Admiral Colomb. Probably, however, the general sense 
of the meeting was expressed in Colonel Moncrieff’s state- 
ment that Admiral Colomb had weakened his case by 
stating it too strongly. 

Taking the controversy as a whole, we may observe, 
briefiy, that in our judgment Admiral Colomb’s paper 
was able, but too daring and sweeping to be proof against 
attack. The two most important principles that he enun- 
ciates, which we think deserve noting and keeping in 
view, may be thus expressed: (1) England must maintain 
her command of the sea; without this she is lost; (2) 
having command of the sea, she need only maintain suf- 
ficient forts to protect the coast from cruiser attack and 
sudden raids. This last, we think, must not be acted on 
without reserve; but we believe, with our system of posi- 
tion-finding and electric connections, we ought to defend 
our commercial harbours on the idea laid down by Admiral 
Colomb; that is, against sudden, but not systematic and 
deliberate attack. We think, however, that history and 
common sense both support the view, that we can never 
attain such a superiority at sea as to assert that under no 
circumstances will any point on our coast be subject to 
deliberate systematic attack, calling for something more 
than the guns that might deal with cruisers. To have no 
harbour such as a division of our own fleet might fall 
back into if, owing to unexpected combinations and cir- 
cumstances, we found the enemy temporarily stronger 
would, we think, be reckless policy. Admiral Colomb 
grudges us even Portsmouth. 


ENGINEERS FOR INDIA—AND ELSEWHERE. 

Tue Government of India have grown tired of the 
attempt to provide engineers for their Indian require- 
ments by means of the Indian Engineering College at 
Cooper’s Hill. They have grown tired of a costly failure, 
and have proved to their own satisfaction that a well- 
educated young man, to whom has been added an Engi- 
neering College training, is not necessarily a combination 
which may be called anengineer. He is not capable of per- 
forming or conducting engineering operations, and often 
is not even capable of acting as an engineer’s assistant. 
The Indian Government have found that the Cooper’s- 
Hill student must spend a lot of time in obtaining 
practical knowledge before he can act as a useful assistant, 
and thus he is often for a considerable time as much a 
burden to the executive engineer as a help. His education 
at Cooper’s Hill is costly, and after all the expense he is 
not as well prepared to act as an assistant engineer as the 
young man who, after a liberal education, has spent a few 
years with an engineering contractor, or in an engineer's 
office and works. Hence the Government would like to 
be rid of Cooper’s Hill, but it is afraid to acknowledge 
the truth, and say plainly that the Cooper’s Hill experi- 
ment is a failure. It would like to sell or transfer the 
establishment, and be able to show a balance-sheet which 
would not call for condemnation. The College has been car- 
ried on for several years since its failure to provide for the 
Indian requirements had been fully ascertained, and 
its continuation has only added to the difficulty of acknow- 
ledging the truth concerning a costly experiment doomed 
from the first to disappointment. Doomed, because those 
who forced on its establishment did not know what it is 
that is necessary to make an engineer, men who thought 
that any youth could be made an engineer by engineering 
college training, a mistake which is just as great as it is 
to imagine that any youth can be made an artist by send- 
ing him to a school of painters or to study in Italy. 
Before the Indian Government changed their policy, and 
reverted to the making and working of railways by public 
or private companies instead of by the State only, when 
about fifty men were required from Cooper’s Hill per 
year, a considerable proportion of the men sent out soon 
became useful assistant engineers. That, however, was 
before the Government decided to make Cooper’s Hill a 
self-supporting institution. It was before this necessary for 
the students to work and to acquire that knowledge that 
would enable them to pass the examinations or else to be 
turned away. Since the change, each student pays his 
fees, and he may stay whether he will or can work or not, 

_and whether suited to become an engineer or not. The 
‘proportion of useful men is thus lessened, and the number 
of men required annually by the Government is now 
so much smaller that the supply would be better 
obtained in the open market. Cooper’s Hill is thus 
not as good or as necessary even as it was. The 
anxiety of those concerned with the Cooper’s Hill question 
has made itself evident recently, and propositions which 
have been made, or questions which have been put by 
them, have led to curious rumours. The following, taken 
from the Jndian Engineer, is one of them:—“ A London 
correspondent writes: —‘ Negotiations of a semi-official 
character are afoot to induce the Institution of Civil 
Engineers to take over Cooper’s Hill, and run it as a 
private concern. Of course, the Government cannot hope 
to get a return of their capital outlay for Cooper’s Hill. 
Indeed, it is a grave question whether the proposed 
arrangement would not end in disaster to the institution, 





Up to the present the Civil Engineers show very little 
disposition to deal with Cooper’s Hill. They regard it 
rather as interfering very much with their own source of 
income, because we all know what large sums young men 
pay now-a-days to get into the office of a good engineer.’” 
As a matter of fact, no such negotiations are proceeding. 
No such proposal could be entertained by the Institution, 
for it would be contrary to its charter to enter upon any 
such project. Even if sucha thing were not contrary to the 
proper sphere of the Institution, its Counzil would never 
entertain it, for they are so thoroughly convinced of the cer- 
tainty of failure of such a thing that they would not advise 
any attempt to “run it asa private concern” if it were 
given them free in every respect. From the president to 
the youngest member of the Council, all men of very 
wide experience and attainments, acknowledged through 
their works throughout the world, there is not one who 
would expect success to attend such a scheme, or many of 
the young men turned out of such an establishment. 
Their experience has proved to them that a youth who is 
to be an engineer cannot, after a good education, too early 
enter the works of the mechanical engineer, engineering 
works devoted to structural work, or the office and out- 
door work of the engineer engaged on railway, dock, and 
other works. His acquaintance with real work should 
begin early, and the experience of all the men occupying 
leading positions proves that the man who spends several 
years in an engineering college and leaves it late, under 
the impression that he is an engineer, is not only doomed 
to a very cruel disappointment, but his want of practical 
experience is very likely to make him a failure for years, 
if not altogether. He has plenty of knowledge of what 
has been done, of how things are designed, how to arrive 
at the proportions and strength of structures and details, 
and how work is done; all this sort of thing and a great 
deal more he knows—that is, as far as able teachers and 
books can teach him. He very soon finds, however, that 
as soon as he goes into any works, or on any works, 
that he would give half of all he knows, and all 
he possesses, for half the knowledge of the first 
foreman of works he becomes acquainted with. He 
has not done anything himself, and has seen little 
done. He has little confidence or true self-reliance. He 
finds, for instance, if he is called upon to design a machine 
or a piece of work, or to set out work, that at the outset 
he is met with a lot of expediency questions with which 
he has no familiarity; and even when he has overcome 
these in a particular case, and has made his design, he 
does not know what will happen. That is the difference 
between himself and the man of practical experience. 
He proves to himself what Mr. B. Baker has said-—namely, 
that a string of formule will not make an engineer, and 
many men thus educated lose confidence instead of gaining 
it. It is not all men that are suited to become engineers, 
and those of a little talent cannot rapidly gain practical 
knowledge. The young man of liberal school education 
and practical education much more readily learns to apply 
theory to his practice than the cones engineer can add 
practice to his theory. The fairly educated man suited 
to be an engineer can and will in any case of necessity 
quickly dig up as much of the theory of which he finds 
himself deficient as the necessity requires, and practical 
experience will guide him in its application; but without 
that practical education he feels that he is designing in 
the dark—he does not know to what his calculations are 
leading, he has no insight as to what will happen when 
the thing is done. 

This is well understood by men of long experience, men 
who say, as Sir George B. Bruce said the other night, 
the College cannot make an engineer, although a good 
and scientific education is an engineer’s necessity. There- 
fore the Institution of Civil Engineers will have nothing 
to do with the Cooper’s Hill College. The suggestion 
in the latter part of the paragraph above quoted is a 
little absurd. Cooper’s Hill cannot interfere with the 
income derived by engineers of repute from pupils. On 
the other hand, if it has done anything, it has increased 
the number of those who know that the sums paid with a 
pupil to an engineerof repute are very much better invested 
than those paid to the Indian Engineering College. 

As to the future of Cooper’s Hill, the best advice to 
the Government is that they should make a straight- 
forward confession that the Indian Engineering College 
does not meet the requirements, and Jet the loss up to 
the present time be the whole loss. Some of the staff 
could very well be provided with acceptable and similar 
occupation in other establishments, and some perhaps 
would have to be granted pensions. This, however, 
would be less open to objection than the continuation of 
the present unsatisfactory system. 





COAL FORK TIE NAVY. 


A QUESTION at present occupying a good deal of the attention of 
the North of England coalowners, and especially in Northumber- 
land and Durham, was discussed at a conference held on Tues- 
day afternoon, in the Conference-room of the House of 
Commons. The conference, the object of which was to consider 
the best means of obtaining for the North-country coalfield a 
share of the orders for coal for the use of the ships of her 
Majesty’s Navy, was convened by a circular letter signed by 
Messrs. Nicholas Wood, William Crawford, Thomas Burt, and 
R. S. Donkin, and was responded to by a fairly good representa- 
tive body of North-country colliery owners. Mr. John Morley, 
M.P., presided over the meeting, and he was supported by Lord 
Ravensworth, Sir Joseph Pease, and several other members of 
Parliament. Mr. R. W. Lamb, who appeared to be the chief 
speaker for the mineowners, stated that thirty-five years ago the 
proportion of North-country coal used by the Navy was con- 
siderably greater than is the case at present. Comparative trials 
had from time to time been made with Welsh and North- 
country coal, and it was found that the latter was, he is reported 
to have said, in all respects equally as good as the former coal. 
The coalowners of Northumberland and Durham had, on 
various occasions, had interviews with the Lords of the 
Admiralty, who seemed favourably inclined to use their coal, 
and they had actually promised to do so, but, for some reason, 
the promises had never been fulfilled. Why the Admiralty had 
almost entirely discarded the use of North-country coal in 








preference to that raised in Wales, he could not imagine, more 
especially as the latter was dearer in price. e next speaker 
Mr. G. Baker Foster, let a little light upon the matter when he 
stated that it was supposed that 1!b. of Welsh coal would 
evaporate more water than the same quantity of North-country 
coal. But he claimed that if precautions were taken to obtain 
the better class of Northern coal, no such difference would be 
noticed, Mr, J. B. Simpson said that the firm he represented 
had just received from a steamship company a contract for the 
supply of Northern coal, and he considered that very satis. 
factory, as previously the company had always used Welsh coal, 
A few months ago he visited Malta, and discovered that eight 
years ago, out of the total quantity of coal received there, 25 per 
cent, was obtained from the North of England, whereas last 
year the percentage was opvly 5 per cent. It is perhaps 
not surprising that the effect of the non-employment 
of North-country coal in the Navy during recent years 
has tended to depreciate its value in the eyes of the commercial 
world, and the colliery owners have good reason for wishing for 
a share of the contracts given out by the Admiralty. But the 
question naturally arises—Why does the Admiralty give con- 
tracts to the Welsh collieries in preference to those in the North 
of England? If it is, as Lord Ravensworth remarked, that there 
exists among the officers and men in the Navy a predilection 
for Welsh coal, the reasons for the preference are probably not 
far to seek. The North-country coalowners are probably per- 
fectly acquainted with the reasons, and most stokers know what 
coal they like best. Probably some light may be thrown upon 
the matter when the return to be moved for by a certain 
Member of Parliament is issued. This return will comprise the 
names and qualities of the coal used by the Admiralty. This 
return, if properly made, will be of considerable scientific 
interest, and of value to steamship owners and steam users 
generally. It will also make the matter above referred to much 
more easy of explanation. 


NATURAL GAS IN CHINA, 


Accorpixe to Baron von Richtofen, natural gas in China is 
mainly used for evaporating brine in the manufacture of salt, 
and is said to have been discovered through the drying up of a 
brine pit. The proprietor, hoping to meet with brine, bored to 
a greater depth, and found natural gas instead. Natural gas 
wells are found in Sz’chwan, near a town called Tsz-lin-tsing, 
and in the same district salt pits are numerous, To makea salt 
well the Chinese use a long and elastic bamboo pole, supported 
in the middle by a cross piece, a rope made by coupling the ends 
of long—not twisted—slices of bamboo, and an iron instrument 
weighing 160]lb. A slight up-and-down motion of the thick 
end of the pole makes the iron hop, and bore a vertical hole 
with its broad, sharpened edge. The ground to be perforated 
consists chiefly of clay and sandstone, When a portion of the 
rock is mashed, clear water is poured into the hole, a long 
bamboo tube with a valve in the bottom lowered, and the 
turbid water raised to the top. Pipes of cypress wood, of an 
inside diameter of about 5in., are rammed in to protect the 
sides of the bored hole, and to prevent the water contained in 
the surrounding ground from getting access to the well. The 
pipes are attached to each other at the ends with hemp, nails, 
and tung oil. As the work proceeds the pipes are rammed 
deeper and new ones attached on the top, the rope, too, being 
made longer. Ata depth varying from 700ft. to 1000ft. brine 
is struck, and the well is tit for use. The brine being 
raised to the top through long bamboo tubes, as described, 
is carried to large pans for evaporation, or led to them 
through bamboc pipes. A similar process takes place in 
sinking natural gas wells, but they are bored much 
deeper, viz., from 1800ft. to 2000ft. At that depth petroleum 
is struck, and upon reaching it an inflammable gas 
escapes with great violence. Work is then stopped, and 
a wooden cap perforated with several rows of round holes 
fastened over the mouth of the pit. In each hole a bamboo 
pipe is inserted, and through these the gas is led to the evapo- 
rating pans, The pipes ramify, and on each end a tapering 
mouthpiece terminating in a small aperture is attached. The 
gas is then used for evaporating the brine. In those salt pits 
which do not possess the advantages of gas, the brine is evapo- 
rated with grass and wood. When the country was infested 
with rebels during the Taiping revolt, they removed the cap 
from one of the gas-pits and set fire to it. Since that time a 
long column of fire has risen from the pit, which it is considered 
nearly impossible to stop. The brine and gas pits are owned 
separately by corporations subject to the control of the Govern- 
ment vested in the Taotai residing inthe place. The salt works 
of Tsz-lin-tsing yield considerable revenue to the Government, 
and have enriched many proprietors and given occupation toa 
numerous population. 


THE AMALGAMATED SOCIETY OF ENGINEERS, 


THE late period of the year at which the annual rerort of the 
above important trades-union organisation usually makes its 
appearance detracts somewhat from the value of the mass of 
interesting information which it contains with regard to the 
operations of the Society ; and the report for 1888 is only just 
now being issued to the members. This is the thirty-eighth 
annual report issued by the Society, and it forms a bulky volume 
of nearly 450 pages, in which all the financial and other details 
of the Society's numerous branches are fully set forth, whilst a 
number of interesting and valuable tables are given, with which, 
however, we have not space just at present to deal. Mr, Robert 
Austin, the General Secretary, in his introductory remarks, says 
it is with “ pride and gratification” that they present their 
report, and that the improvement in trade, the advance in wages, 
and the increase in their membership which they had looked 
forward to at the commencement of 1888 have been realised to 
a most remarkable extent. Wages in some instances have been 
advanced from 3s. to 4s. per week, and this, Mr. Austin is careful 
to point out, does not refer to any particular district, but 
generally throughout the United Kingdom, With regard to 
the operations of the Society itself, the increase both in member- 
ship and funds has been satisfactory, The number of branches 
has increased from 445 to 450, and the membership has risen 
to 53,740, showing a clear gain of 1705 members during the 
year. The net income for 1888 has amounted to £189,732, 
being an increase of £927 on the previous year; whilst the ex- 
penditure has been £156,083, against £175,364 in 1887, showing 
a reduction of no less than £19,280. The most marked reduction 
in the expenditure of the Society has been under the head of 
donation benefits, which, although this amounted to £54,740, 
shows a reduction of no less than £20,632 on that of 
the previous year. The decrease in the amount required 
for this benefit, representing, as it does, the lessened 
demands on the funds of the Society, by out-of-work 
members, is one of the best possible proofs of the im- 
proved condition of trade, whilst the fact that for con- 
tingent benefit the Society has paid only £2882, which is less 
by £2525 than the amount expended in 1887, is a fair indica: 
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tion of an improved harmonious relationship between employers 
and employed. Sick benefits have cost £32,160, an increase of 
£1022 upon last year; and superannuation allowances have 
absorbed £38,343, being an increase of £2179 over the similar 
expenditure for 1887. Mr. Austin concludes his remarks with 
some interesting comments upon the eight hours’ movement, 
with which we may deal hereafter, but we can at once readily 
join with him in the hope which he expresses that the present 
rosperous trade may long continue, and that no hasty or 
impulsive actions may be taken by their members without due 
consideration which may bring about disastrous disputes, 


THE GERMAN COAL MINERS’ STRIKE, 


Tue strike of the miners in the Westphalian coal mining dis- 
tricts, which began almost suddenly at the beginning of 
this month, and which, to all appearances, will be followed 
by a series of similar movements elsewhere, is of a character 
entirely different to the strike of 1872. In those days the 
strikers were anxiously careful to move within the boundary of 
the law. Strictly observing the conditions agreed upon with 
the masters, they gave due notice, and only left work after they 
had convinced themselves that neither by violence nor by 
pressure they would get anything out of their masters. To-day 
the movement bears very different features, To begin with, no 
regard was paid to giving notice as agreed upon, demands for 
higher wages and shorter hours, together with the various unrea- 
sonable conditions, were at once brought forward in an 
offhand manner, and on these not being fulfilled forthwith, the 
back was turned on work immediately, without regard to con- 
dition or custom. Evidently it was intended, by proceeding 
thus suddenly and recklessly, to surprise and frighten the owners 
before they had time to think. In this, however, they have as 
yet been mistaken, as any one with any sense and experience 
might have foreseen. Law and common prudence having once 


been set aside, and the passi 1 to a blindi it | P® ; ; ; 
nero tnce = A cory wth empraedidberr i. ire cord | er Me by the metaphysical abstractions of academical 


insults, and to such lawless and deplorable acts as have taken | text-books. We congratulate the Science and Art Depart- 
place. In this way the strikers have put themselves in the | ment on the reality and soundness of the instruction im- 


only naturally followed that further steps would lead to grosser 


wrong. There can hardly be any doubt as to how the strike 
will and must terminate. It may be that the worst part of the 
noise was made by a set of drunken young ruffians, mere boys, 
such as are everywhere to be met with; but the fact remains 
that they could not have got the upper hand if the majority of 
the working men, when they had decided to move in so im- 
portant a question, had remained steady and sensible. Everyone 
asks himself, How could such things occur, and, as it were, 
suddenly, in a community which counts so many quiet, honest, 
and respectable men among their number? It may be that the 
real causes of this movement will only be understood at a future 
day. But those meetings which have of late been held in many 
parts of the mining districts, and which invariably represented 
the miner as the hard-working, the ill-used, and_ill-paid, 
starving man, have certainly played their part in the matter. 
To some of the orators things may possibly have gone farther 
than they expected, even beyond their reach—passing into other 
hands—but this does not diminish their responsibility. 


THE SUPPLY OF STEEL-MAKING MATERIAL, 


THE disappearance of the steel-making ores of Bilbao within 
a space of twenty years would seem on first appearance to be a 
serious matter for the metallurgical and engineering trades of 
the country. But as Mr. Josiah T. Smith has just assured the 
British Iron Trade Association in an important paper, there is 
good reason for believing that the world can provide numerous 
substitutes for the exhausted deposits of Bilbao. In the south 
of Spain, in Sweden, and in Canada, there are vast quantities 
of steel-making ore. The Gellivara mineral has, indeed, already 
been used in this country at several extensive steel works, and is 
creating a demand for itself among English ironfounders. There 
are reports, more or less authoritative, of splendid hematite 
ore deposits in other parts of the world; but it is evident that 
so long as the present conditions exist in Europe, English 
steel makers will not need to travel outside that continent for 
their supplies of raw material. The mines of Bilbao, and 
latterly those of Sweden, have been developed largely in English 
interests in such a manner as to greatly strengthen the position 
of steelmakers in this country in their rivalry with those of 
other nations, That Lake Superior hematite should cost at the 
American furnaces fifty per cent. more than Spanish ores at 
Welsh or Cumberland furnaces, is a comparison strikingly illus- 
trative of the advantages which English Bessemer and Siemens 
steel manufacture has possessed in this respect. Nevertherless, 
it is not altogether satisfactory that we should manufacture 
seventy-eight per cent. of our steel out of imported materials. 
One danger of ‘dependence upon a foreign source of supply is 
indicated in the desire for export duties upon the native minerals 
which is now being expressed in Sweden. In Germany, France, 
and Belgium, this difficulty is being increasingly avoided by the 
adoption of the basic process, whereby native phosphoric ores 
are utilised. That we have continued so steadfast to the older 
systems, involving the import of foreign ores, is doubtless testi- 
mony to the English engineer's determination to secure excel- 
lence in his material. It is, however, somewhat singular, in face 
of the growing appreciation of basic steel, and the facilities 
which the system affords for the erection of steel-making plant 
upon a small scale, and at a correspondingly moderate expendi- 
ture. Doubtless we shall see the production of basic steel largely 
increased when, ina few years, the patents at present controlling 
its adoption expire, 








LITERATURE. 


Sewage Treatment, Purification, and Utilisation: A Practical 
Manual for the Use of Corporations, Medical Officers of Health, 
rel By J. W. Stater, F.E.S, London: Whittaker and Co, 

Tuts forms one of the “ specialist series” of the publishers, 

and is a very full and satisfactory treatise in a brief com- 

pass. The author writes with extensive knowledge of the 
subject, practically and scientificall , and with a good 
humour and raciness which will ta make the book 

a favourite. After briefly discussing other modes of dis- 

posal of excreta in large towns, he recognises that the 

water-closet and water carriage is on the whole inevitable, 
notwithstanding the attendant evils of the dust bin, the 
danger of sewer gas in our houses, and the expenditure 
of an additional 20 per cent. of water. These evils, how- 
ever, he leaves to others to combat, and addresses himself 
to his main province, the disposal of the crude sewage at 
the outfall. He gives a list of nearly 500 patents which 





have been taken out in the last thirty years with this 


superior manner in which the subject of dynamics is im- 


nothing; and, as he remarks, cannot have been based on 
proper experiment. He examines, compares, and criti- 
cises the various systems which are now being carried out, 
or recommended for adoption; and gives his preference, 
and with good reason, to precipitation. On the practice 
of turning the crude sewage into a river, as done on a 
igantic scale in London, dubbed by the author 
zalgettism, he is specially severe. The soluble salts 
of alumina are rightly maintained as the best pre- 
cipitants, and of these the hydrated chloride is to be 
preferred; not only are they cheap, abundant, and non- 
poisonous, but they are by far the most effective. They 
should be combined with some absorbent or deodorant, 
which, however, he fails to specify. The precipitate 
collected in proper settling tanks, pressed toa cake and 
dried, contains a large proportion of organic nitrogen and 
phosphates, and, unlike the product of other processes, no 
admixture foreign to the soil can be sold as valuable 
manure. The book is very full of matter, and may be 
recommended. We must add, however, that we have no 
sympathy with satirical remarks, directed against the 
Rivers Pollution Commissioners and others, which are to 
be found in a few places in the book. The author’s pro- 
cess may be one of the best, but we think that in a matter 
of great difficulty like this much allowance should be 
made for difference of opinion. 





An Elementary Text-book of Applied Mechanics, By Davin 
Tue present work affords a good illustration of the 


rted by straightforward numerical practical examples, 


rted in this manner in their subject VII, “ Applied 
echanics,’ judging from the standard examination 
papers given at the end of this book, and by the illustra- 
tive examples taken from them which are interspersed 
in thetext. The examiners appointed by the department 
appear emancipated from the antique methods still so 
prevalent, and their questions stimulate the composition 
of fresh and vigorous treatises such as the present. We 
have only a few criticisms to make. In section 63, in ex- 
plaining the action of the hammer, the weight of the 
nail w should be taken into account, when the penetration 
wv against the average resistance R is given by 
72 Lae 
R & a. ye ; 
Wiw g 

on p. 60, Fig. 27 may easily be made strictly accurate, 
with the free parts of the rope parallel ; Fig. 30 may now 
well be omitted as academic and antiquated beside Fig. 31 ; 
and lastly, the definitions of the physical qualities of 
materials require a little more careful attention ; thus in 
Chap. XVIII. extension and compression should be con- 
trasted, as also tension and pressure; the Table of the 
Resistance of Materials to Tension, p. 137, is really a 
table of tenacities. The ordinary language of engineers is, 
however, very loose on this point. Except in one or two 
examples, probably copied without editing from examina- 
tion papers, the word mass is eschewed by the author, 
with a very great gain in clearness, 








THE IRON AND STEEL INSTITUTE. 





In our last impression we summarised the proceedings 
of the first day’s meeting, which took place last week. 
We proceed with our summary. 
Mr. J. H. Darby’s paper on “ Basic Open-Hearth 
Steel’ contained an interesting record of the results 
obtained at the Brymbo Steel Company’s works, near 
Wrexham, during the past five years. The coke made in 
the North Wales coalfield is unsuited for smelting silici- 
ous Bessemer pig, owing to the high proportion of phos- 
phorus in the ash; and, therefore, it was decided in 1883 
to make an experimental trial of the basic open-hearth 
process—first as a scrap and pig process, and ultimately, 
if possible, to substitute ore for scrap, the latter being 
rather difficult to obtain. Starting from a pig containing 
0°5 per cent. of phosphorus in a furnace of the Batho con- 
struction, the author has arrived at the successful treat- 
ment of metal containing 3 of phosphorus, 3°2 of combined 
carbon, 1°75 of manganese, and 0°4 of silicon per cent., in 
furnaces of the Siemens type, taking 12 and 20-ton 
charges, producing mild steel of 24°5 tons ultimate and 
15 tons elastic resistance, with an elongation of 31 to 33 
per cent. on 8in, test pieces. The hearth is made of shrunk 
dolomite, rammed to a thickness of 15in. upon a founda- 
tion of fire-brich, and a 2in. isolating layer of chromic iron 
ore is used between the dolomite and the silicious brick- 
work, The charge is 80 per cent. pig and 20 per cent. 
scrap, either steel or wrought iron, with sufficient lime- 
stone to form a basic slag from the first. Additions of 
iron ore and limestone are made at intervals during about 
five hours, the quantity being regulated by the fractures 
of test specimens. When enough ore has been added, the 
oxide unreduced in the slag is exhausted by allowing it to 
act on the remaining impurities of the metal; lime being 
added from time to time. The final tempering is done 
with ferro-manganese, partly in the furnace and partly in 
the ladle, only 10 to 12 lb. per ton being required as 
against 30 lb. in the basic converted. The 20-ton furnaces 
make from 180 to 200 tons of ingots per week, the yield 
being 935 per cent. of the iron in the material charge, 
with a consumption of fuel of 11°07 cwt. per ton of ingots. 
As much as 3660 tons of steel have been made in one fur- 
nace, which is still at work without re-lining. An inter- 
esting point in the process is the use of pottery mine, a 
phosphoric black band, instead of hematite, in making the 
addition of ore. The phosphorus in this being fully oxi- 
dised passes directly into the slag without undergoing 
any reduction. 

n the discussion on the paper, Mr. Martell announced 
that basic plates had lately been produced by the Glasgow 





object in view, Of these, the vast majority have come to 


ments of Lloyd’s Registry, as well as by eight or ten 
makers in Belgium and Germany, and consequently that 
such plates were now admitted for use in shipbuilding. 
Mr. Wailes considered that the method of ramming the 
bottom was objectionable and expensive, and that a better 
lan was to use moulded bricks; or still better, to add a 
ittle silicious sand to the dolomite mass, so as to frit the 
bottom into a solid mass. He also supported the Batho 
furnace, which, on the other hand, seems to have fallen 
out of favour with Mr. Windsor Richards and the president, 
who considered the rectangular form—as devised by Sir 
William Siemens—to be preferable to a round or elliptical 
hearth. Magnesite and chromic iron ore linings, the latter 
forming the so-called neutral bottoms, were mentioned, 
the latter as being in the experimental stage, by Sir I. L. 
Bell, without giving any detailed information. Mr. 
Windsor Richards spoke of a chromic ore lining that he 
had seen at the Alexandrovski Works at St. Petersburg, 
which was built up of lumps like rubble masonry, the 
mortar being made of powdered ore mixed with tar. The 
chief drawback to the use of chromic ore is its cost, 
£4 10s. per ton; and as it is very dense, a considerable 
weight is required to make the bed of a large furnace. 
Mr. Stoddart, of the Parkgate Works, gave, as the result 
of his experience of the working of the basic open-hearth 
process, that they were able to produce steels from 0°13 to 
0°7 per cent. of carbon, the milder qualities satisfying all 
the qualities of best Yorkshire iron at about one-third of 


Atan Low. London: Blackie aud Son. 1889. the price. 


The very clever universal mill for rolling cruciform 


sections, by Mr. Sack, of Duisburg, was given at length 


in our issue of last week; but as the author was not 
resent, the discussion on it was somewhat limited. Mr. 
, soomars Head considered the most valuable point in it 
to be the principle advocated of more attention to the 
manner in which complicated sections were produced, the 
metal being subjected to irregular pressure and squeezing, 
tending to develope improper strains, the effects of whic 
were often apparent in the building joists now so largely 
imported into this country. Any method that would do 
away with the enormous quantity of rolls required in any 
modern merchant mill rolling complex sections, would no 
doubt be of great value to the ironmaster. Mr. James 
Riley thought that the mill was scarcely suited as a mere 
adjunct to existing works, but that it would be more use- 
ful if an independent works, specially planned for the 
purpose, were started. The small model exhibited in 
illustration of the paper attracted considerable attention. 
It was worked by hand, and turned out well finished four 
armed angles in soft metal with great ease. , 
A paper by Mr. Pourcel on “ Thermo Chemistry applied 
to Metallurgy” attracted butavery thin audience on Friday 
morning, which was no doubt partly due to the unfami 
liarity of the subject, but also in part to the very obscure 
language in which it was presented to thereader. Surely 
such a vague term as “ Chlorination” is out of place in a 
paper dealing with exact science. Mr. Snelus was about 
to give some details of a new process of steel-making that 
he has lately elaborated, and which is founded to some 
extent upon the thermo-chemical relations of the materials 
treated; but this was considered by the President to be 
travelling beyond the scope of the paper under discussion, 
and therefore this part of the subject was not further 
pursued, and the discussion, which suffered in interest 
from the absence of the author, soon terminated. Mr. 
Gautier’s paper describing the Thomasset testing machine 
was also read in the author’s absence, and another on the 
Lash open-hearth furnace announced in the programme 
was not brought forward. Messrs. Ball and Wingham’s 
paper on the effect of copper and steel, which had remained 
over from the Edinburgh meeting last autumn was also 
read. It described some experiments on the addition of 
copper to mild steel, which made no very important addi- 
tion to our knowledge on the subject, the results obtained 
being very similar to what had been arrived at by 
revious observers. Taken as a whose, the meeting must 
e considered as decidedly superior in interest to several 
of its predecessors, the three papers by Mr. Riley, Mr. 
Darby, and Mr. Sack being far above the average in 
interest and novelty. 








THE CHAPIN IRON ORE MINES, MICHIGAN. 


On page 420 further illustrations are given of the arrange- 
ments adopted at the Chapin mine for employing water power 
for compressing air, which is sent in a large steel pipe over a 
distance of about three miles, for working the mine machinery, 
Other illustrations and a description of the whole will follow. 











A TELPHER RAILWAY.—We understand that the Union Electrical 
Engineering Company have just closed a contract with the Mines 
and General Telpher Co., for the equipment of a telpher line to 
convey visitors from the Wood Green station up the hill to the 
Alexandra Palace. It appears that the Palace has entered upon a 
more successful era, and it is anticipated that the coming season 
will be a very successful one. The Wood Green entrance is that by 
which a very large proportion of the visitors enter the grounds, 
and the line is for the purpose of conveying them from thence to 
the Palace and back. The line will be built with a light girder 
supported rail, and not on the popularly known telpher system, and 
it is quite likely that this line will initiate a very great practical 
development of what is called telpherage, namely, a cheap and 
es system of light overhead line with suspended 
vehicles, 


CiviL AND MECHANICAL ENGINEERS’ Socrety.—The annual 
dinner of this Society took place at the Holborn Restaurant. 
The president, Mr. R. E. Middleton, M.I.C.E., occupied the 
chair, and a large number of members and visitors were 
present, among whom were Professor Unwin, F.R.S., Professor 
Adams, M.I.C.E., Mr. Howard C. Clarke, Mr. W. Lee Beardmore, 
Assoc. M.1.C.E., Captain J. Watson, Mr. Ellis Hill, and Mr. W. W. 
Beaumont, M.I.C. The usual loyal toasts having been duly 
honoured, Mr. Howard C. Clarke proposed ‘Success to the Civil 
and Mechanical Engineers’ Suciety,” coupled with the name of the 
president, The president replied, and in the course of his remarks 
referred to the useful work which the Society had been able to do 
in the professions from which its members are drawn, to its friend] 
character, and to the assistance which it is able to afford, bot 
intellectually and materially, to its younger members. Qther 





Steel Works of a quality sufficient to satisfy the require- 


toasts followed during a very successful and pleasant evening, 
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PLAN OF PLANKING 


SPRING TIP TRUCKS TO CARRY HEAVY ROCK. 





THE above engravings show the end and side tip trucks in use 
on the Westport Harbour works for carrying heavy stones from 
the quarries at Cape Foulwind to the west and east breakwaters 
at the port of Westport, New Zealand, the distance from the 
quarries to the breakwaters being seven and nine and a-half 
miles respectively. 

At the commencement of the harbour works the Harbour 
Board possessed a stock of end and side tip trucks of the usual | 
kind without springs, which being loaded with about eight and 
fourteen tons, were found to be dangerous, on account of the 
numerous breakages of axles, besides damaging the road and | 
rapidly knocking themselves to pieces. To meet this difficulty, | 
and in view of the enormous traffic required of the trucks, the | 
engineer, Mr. C. Napier Bell, M. Inst. C.E., designed the trucks | 
shown in the drawings. These trucks have been running for | 
nearly two years, and have answered every purpose expected 
from them. Their strength and endurance are very remarkable, | 
and considering the exceedingly rough usage they are subject | 
to, can only be accounted for by the extreme flexibility of the | 
trucks, which not only prevents their receiving damage, but | 
has the still greater advantage of making them very safe against 
leaving the rails. 

It will be observed that the end tip has eight and the side | 
tip twelve coil springs, and as it takes about four tons to set | 
one spring down, the trucks are abundantly elastic. The effect 
of this is that they carry more than 50 per cent. greater load 
than ordinary trucks without springs, with satety to the 
axles and no damage to the road. The good effects of | 
elastic flexibility are shown by the following accidents: 
A 4-ton stone slipped out of the slings and fell from a height of | 
2ft. on the floor of an end tip truck; the truck was not | 
damaged, except that the steel rails were bent so slightly that | 
the truck is still running without repairs. A stone fell off a 
truck in a cutting and forced five loaded trucks off the road ; | 
these ran for about three chains without sustaining any material 
damage and without breaking a sleeper in the road. The 
tipping engine pushed three loaded trucks over the tiphead of 
the breakwater into the sea ; they were recovered, and the only 
damage sustained was that the draw-bars were bent and the | 
woodwork of the backs stove in. 


The first constructed of these trucks have been in use over 
two years ; each truck has run 7600 miles and carried 4800 tons 
of stone without damage or repairs. The quantity of stone | 
required to be carried to complete the work is about one million | 
of tons. There are 120 of these trucks in use on the harbour 
works ; the wheels and axles are the ordinary New Zealand 
Railway pattern, the load on which is usually restricted to five 
and a-half tons per axle, and as an instance of the advantages 
of great elasticity in the springs, it will be seen that these 
trucks carry eight tons per axle with safety. 








ANOTHER UsE FOR STEEL.—The high price of brass has led the | 
clock manufacturers of Ansonia, Waterbury, Thomaston, Conn., 
and other places, to experiment with steel for certain parts of the | 
cheaper grades of clocks, and the result has been gratifying. The | 
American Manufacturer says soft sheet steel has been put under | 
the dies, and many working parts are now made entirely of steel, 

which were composed of brass. 


Royal InstiTuTION.—The two following important donations 
have recently been made:—Mrs. De la Rue has presented to the | 
Royal Institution the philosophical apparatus of the late Dr. 
Warren De la Rue, which will . preserved there as the historical 
collection commemorative of the important scientific work of Dr. | 
Warren De la Rue and of the eminent position he has so long 
occupied as a promoter of science and of the ag objects of the 
Institution; and a fine portrait of Sir Humphry Davy has been 

resented by Mr. James Young, grandson of the late Dr. James 
Young, F.R.S., of Kelly, the distinguished chemist, and former | 
owner of the portrait, which makes a valuable addition to the | 
collection of historic portraits now in the Royal Institution. 








ETO LE STEEL RAIL HEAD 


PLAN OF LOWER CARRIACE 


WIRE AND WIRE ROPES: THEIR MANUFAC- 
TURE AND USES. 
By J. BUCKNALL-SMITH. 
No. IV. 
It will now be interesting to take a cursory glance at the 
situation and performances of some leading foreign manufac- 


| turing contemporaries in the wire and rope trades. In the United 


States of America there are several important rod-rolling, wire- 
drawing, and rope manufacturing firms, amongst which, perhaps, 
the name of Messrs. John Roeblings, Sons, and Co. will be 
familiar to many. The works of this company were established 
at Trenton, New Jersey, in the year 1849, and at present oecupy 
an area of some fifteen acres of ground. The rope-producing 
capacity of these extensive works is stated to be equal to 
7000 tons per annum. The premises are equipped with suitable 
appliances for the manufacture of all kinds of wire roping and 
cables for mechanical and electrical purposes, besides the pro- 
duction of wire netting, nails, and fencing materials, &c.—in 
which industry some 1500 hands derive daily employment. This 
American firm have manufactured large quantities of special 
roping for cable tramway purposes, some of which, it is stated, 
have attained a working, or running life, of over 100,000 miles. 


| Some of these ropes are 74 miles long, and are constructed in 


one continuous piece or length, as previously described. Ropes 
manufactured by this company are usually of six-strands of seven 
or nineteen wires, the latter construction being preferred in 
cases were considerable pliability is required. Here the safe 


| working loads of roping is estimated at from one-fifth to one- 


seventh of their ultimate breaking strength ; in Great Britain, 
however, the average factors of safety vary from one-sixth to 
one-tenth of the ultimate resistance, dependent upon the incli- 
nation of the working planes, &c. 

Messrs. Roeblings manufacture various classes of steel wire 


| cables up to a tensile efficiency of from 200 to 300,000 lb. 


per square inch of metallic sectional area, say, to 130 tons. This 
firm has also supplied cables for numerous importaut suspension 
bridges built in America, ¢.g., those used in the construction of 
the Niagara Falls, Cincinnati, Pittsburg, and New York and 
Brooklyn bridges, &c. Amongst wire submitted—according to 
tenders invited—in connection with the last-mentioned structure, 


| that sent in by Messrs. Johnson and Nephew, of Manchester; 
| gave the best results, and to the tests we had occasion to refer 


in our last article. It is, indeed, satisfactory to reflect that this 
home firm was not only able to attain such excellence in their 
manufacture, but that they were further able to compete with 
American quotations after paying a very heavy import duty. 
The prices in this competition ranged between 8 and 14 cents per 
lb., Messrs. Johnson and Nephew’s offer being based on 134 cents 


| per lb. Our transatlantic cousins are to be congratulated upon 


their system of co-operation and protection in order to maintain 
more profitable prices of manufacture, for in this country the wire 
and rope trades are at present severely mutilated by open and 
cutting competition. For example, in America the prices 
obtained for superior steel wire ropes range from 18 to 20 cents 
per lb., or, say, £85 per ton, whereas English prices for similar 
articles may range between £35 and £45 per ton, although it 
may be mentioned that the former manufacturers give far 
greater discounts than we usually offer ; but still, the balance of 
profits is in their favour. Messrs. Roeblings also produce 
annually large quantities of superior iron, steel, and copper 


| telegraphic and telephonic wires, possessing high conductive 
| and other physical properties. 


The Belgian system of rolling 
long lengths of wire-rods, and improved methods of galvanising 


| wire, were first introduced in the United States at these works. 


A few brief remarks relating to wire and rope tests in America 


| may be of interest to some readers, and with this object we will 


now refer to those recently exacted for traction purposer of the 
New York and Brooklyn Bridge Company. Specimens of wire 
submitted for the construction of these cables were selected at 
random, and subjected to crucial tensile tests, whilst torsional 
efficiency was ascertained by twisting pieces around a rod jin. 
in diameter ; after several turns the wires had to be again 









straightened without exhibiting signs of 
fracture. An example of an average result 
of such examinations and experiments may 
be cited as follows:—Diameter of wire 
used, 0 095in. ; length of specimens tested, 
60in.; breaking strength of specimens, 
1200 lb, ; equivalent strength per square 
inch of section, 168,000 lb.—75 tons; elon- 
gation per cent. of length, 5 per cent. 
According to other tests, lengths of 12in. 
were experimented upon, in which cases 
the ultimate tensile strengths of the wires 
showed an increase, whilst the elongation 
was augmented to from 7 to 9 per cent. 
of their lengths. The ropes were to be 
composed of the best steel wires of uniform 
quality, laid into strands of nineteen wires, 
six of which were to be closed round 
a tarred hempen centre to form the cable 
ldin, in diameter. Each strand was about 
din. in diameter. The component wires 
were to be about yin. in diameter, and 
withstand a strain of fully 1000 lb. each. 
The elongation of 12in. specimens was not 
to be less than 4 per cent. of the length. 
The ends of the abutting wires in the 
strands were to be brazed together, and 
not “tucked” or spliced. The lay in the 
strands was to be about 3in., whilst that 
in the rope was to be about 9in. The weight 
of these cables was to be about 341b. per 
| foot ‘run, and their breaking strain not less than 50 tons, 
These ropes are run at a speed of ten miles per hour, and the 

first rope used on this railway remained in working condition 
| for three years and forty-three days, the hauled tonnage being 
| 12,088,890. The cable lubricant used was composed of vegetable 
| tar and linseed oil. Later ropes have also given very satisfactory 
results, the average mileage run ranging between 100 and 
150,000. The stretch, or ultimate elongation of these ropes, 
has been about 14 per cent. of their length, viz., 11°500ft. After 
the first cable was removed, pieces of the same—in 23ft. lengths 
—were submitted to tensile tests, the average ultimate resistance 
then being about 68,000 Ib., or, say, about 30 tons. These statis- 
tics should be instructive to those interested in matters of cable 
haulage; and it is to be regretted that, so far, our applications of 
the endless cable system for working street or other railways can 
show nothing like the satisfactory results attained by our trans- 
atlantic friends. 

In this country some of our engineers would apparently get 
better results by leaving their rope specifications to manufac- 
turers or other experienced persons practically versed in the 
properties of wire and in wire and cable constructions, for not 
infrequently inconsistent requirements are inserted, and some- 
times impracticable details insisted upon. However interpreted 
such specifications must sometimes lead to the production of 
unsuitable manufactures. 

Turning our attention to Continental manufactures, it has 
been previously pointed out that the Germans were the first 
pioneers of the wire and wire rope industries. Amongst such 
European producers, and manufacturers of kindred natures, no 
more important example can be cited than that of Messrs. 
Felten and Guilleaume, of Miilheim and Cologne-on-the-Rhine. 
This extensive concern was founded about the year 1750, and in 
1826 the business passed into the hands of Mr. Guilleaume, 
the great-grandfather of the present proprietor. The successful 
development of this industry was, however, largely promoted by 
the ability and energy of the late Mr. F. C. Guilleaume, and 
who lived to see the fruits of his intelligent labours culminate 
in the establishment of one of the most important wire-drawing, 
rope, and electric cable manufactories in the world. Their 
works—“ Carlswerk ”"—at Miilheim now stand upon about forty 
acres of ground, and where they now produce over 40,000 tons 
of manufactured materials and articles per annum, thereby 
providing daily employment for about 2000 hands, Messrs. 
Felten and Guilleaume new possess the largest wire-drawing 
mill on the continent of Europe. They have their own gas and 
water works and electric lighting installations upon the premises, 
and suitable access to and from the works is obtained by some 
2000 yards of full-gauge railway. The firm further owns work- 
men’s dwellings for over 100 families, an infant asylum, a free 
school, co-operative stores and savings’ bank, and other provi- 
sions for securing the health, comfort, and social welfare of their 
numerous employés. Besides the factory at ‘ Carlswerk,” 
Messrs. Felten and Guilleaume further own, at Cologne, 
extensive hemp works, termed “ Rosenthal,’ and where 900 
hands are daily engaged in the production of spun hemp, i.e., 
yarn, twine, hempen rope, &c, The annual combined production 
of these works exceeds a value of £1,000,000 sterling. At 
“ Rosenthal” dwellings for fifty-four workmen's families are 
provided by the firm. Space precludes us from exhaustively 
defining the various important manufactures and enterprises 
which Messrs, Felten and Guilleaume have even carried out of 
recent years. They were the first firm in Germany to manu- 
facture telegraph wire, and in 1853 they executed the first batch 
of such wire for the Prussian Telegraph Department. In the 
following year they inaugurated the manufacture of telegraphic 
and electric cables. The firm was further closely identified 
with the practical introduction of the German underground 
system of telegraphy, first installed from Berlin to Halle, and 
since extended to the connection of over 200 towns, and travers- 
ing distances involving the laying of some 3260 miles of cable 
with about 22,300 miles of conductors. Since the practical 
applications of telephony and electric lighting, Messrs. Felten 
and Guilleaume have devoted much attention to these branches 
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of applied science with marked success. The firm has drawn its 
own wire on the premises for upwards of thirty years, and this 
has largely contributed to the success of their numerous manu- 
factures. They were amongst the earliest producers of superior 
qualities of steel wire on the Continent, which is now so largely 
used for roping, piano wires, and carding wool, &c., the breaking 
strains of which wires may range between 50 and 175 tons to 
the square inch. ’ ; ; 

These prefatory remarks concerning this, at present, unique 
continental industry may be well supplemented by the following 
chronological particulars demonstrating the uniform and_per- 
sistent enterprise of our German contemporaries. Mr. J. T. 
Felten, who practically founded the business, was joined by Mr. 
F. C. Guilleaume in 1824, thus giving rise to the present title of 
the firm. About 1831 they commenced the manufacture of wire 
ropes. During 1836 Mr. y Guilleaume became the proprietor 
of the factory, and in which capacity he remained until 1865. 
At this date his son, Mr. F. C. Guilleaume, succeeded to the busi- 
ness, and upon the death of this very able gentleman in 1887, the 
present Mr. Theo. Guilleaume became the sole proprietor. How- 
ever, whilst duly recognising the great ability and uniform 
enterprise of the present and all the late principals, the valuable 
services of Mr. Emile Guilleaume, their present technical 
director of twenty-five years’ experience in the firm, is worthy 
of acknowledgment. The firm in question commenced galvanising 
wire in 1854, wire-drawing in 1857, wire-rolling in 1859, and in 
1870 such rapid strides were achieved that their manufacturing 
accommodation was quite inadequate to their business, At this 
date they were the successful introducers of cast steel wire— 
hitherto manufactured in England — which possessed the 
advantage of being about half the weight of iron wire of 
corresponding strengths. In 1873 the proprietor built the 
present works at Miilheim, which have been almost yearly 
developed beyond all original contemplations. In 1877 the firm 
extended their productions to wire springs, in 1880 to barbed 
fencing wire, and in 1882 to the manufacture of card and tin and 
lead, &c., coated wires. In 1883 they actively pursued the manu- 
facture of telephone and electric lighting cables, and with such 
success that during 1885 they commenced to draw their own 
copper wire, and engage in the processes of copper and bronze 
smelting, &c. 

The manufacture of wire ropes, as before stated, was originated 
by Professor Albert, of Clausthal, Hanover, in 1834, and their 
practical production was first carried out by the firm at Cologne. 
This department now occupies a considerable proportion of their 
works at Miilheim, and here every conceivable type of roping is 
constructed for all manners of purposes. Upwards of 36,000 tons 
of finished wire—or about 100 tons a day—are annually produced 
at these works, the wire required for making galvanised ropes 
being coated with “‘ spelter metal,” lead or tin, for the purpose 
of preventing rust or oxidation. Messrs. Felten and 
Guilleaume are, further, the largest producers of galvanised 
steel-barbed fencing in Europe, of which a great quantity is 
now annually consumed. In 1874 the total production of this 
class of fencing in Europe and America was only about five tons, 
whereas during the year of 1887 upwards of 100,000 tons were 
manufactured. Amongst the many novel applications of wire 
ropes with which this firm has been identified, perhaps the wire 
rope towage system on the Rhine is worthy of casual mention, 
i.e, the Central Towing Company, of Cologne, own a number 
of steam tugs or boats which are propelled against the stream 
by hauling upon galvanised wire ropes laid on the bed of the 
river. These ropes extend from Bonn to Bingen, a distance of 
some fifty-five miles. The speed of progression obtained by 
this method of haulage is about three miles per hour against 
a four mile per hour current, the consumption of fuel thereby 
involved being stated to be about one-fourth that required by 
the paddle tugs and steamers under the same circumstances. 

Messrs. Felten and Guilleaume, about every two years manu- 
facture some twenty miles of new roping for the renewals of 
this towage system, these colossal coils representing practically 
one continuous piece of about 200 tons each. Here it may be 
consistently recorded that the art of “wire drawing” was 
als) originated by the Germans, in the district’ of the Lenne, 
near Altena, during the fourteenth century, and now the firm 
last referred to alone daily manipulates about 150 tons of rods 
in this branch of their industry. 

Having now made ourselves cursorily acquainted with the 
general history, arrangements, and proceedings, &c., of wire 
and wire rope manufacturers in this and other countries, we will 
return to our home industries, to further consider some of the 
more or less special productions at present in the market. 

At this stage of our series it will not be inappropriate to offer 
a few remarks upon the construction and uses of flat wire ropes, 
although a manufacture at present comparatively little in 
demand. Early flat wire ropes were composed of from six to 
twelve “formed” strands, of alternate lays, arranged side by 
side, to form the warp, and these were laced together with 
strong yarn. This method of construction was, however, soon 
discarded, owing to the rapid wear of the binding yarns. After- 
wards this type of belt roping was formed of four, six, or more 
round ropes, of alternate lays, sewn together by wires in a 
zigzag direction by means of a suitable needle or marlinspike 
inserted between the strands of the component ropes. Flat 
ropes at one time were considered safer than cylindrical ones, 
and less liable to twist and spin, but of late they are little used, 
except in cases where old arrangemeuts of plant necessitate their 
employment, ¢.g., as at some mining shafts with obsolescent 
winding appliances, &c. 

By way of comparison let us examine the difference presented 
by a flat rope of 3}in. by jin. and a round rope 8{in. in cir- 
cumference, both constructed of crucible steel wires, and having 
an approximate breaking strain of 50 tons, In the first place, 
the round rope would be about 1}in. in diameter, and could be 
more snugly coiled upon a drum, and, further, would weigh 
some 15 lb, per fathom, as against 18 1b. in the flat rope. 
According to some manufacturers’ practice, flat or round wind- 
ing ropes may be composed of the following qualities of wire ; 
e.g., soft iron wire of, say, 30 tons per square inch strength, 
Bessemer steel wire of 40-ton strength, patent steel wire of 80-ton 
efficiency, crucible steel of 90-ton quality, and of improved 
plough steel wire of from 100 to 120 tons per square inch resist- 
ance. Ropes for working over inclined haulage planes are con- 
structed of similar materials, but sometimes of milder qualities 
than those above defined. The winding drums of flat ropes 
should be mounted very accurately, so as to prevent “chafing 
and mounting,” and if a rope does not run true it should be 
tried the other way round, t.c., be turned end for end. 

Sometimes flat and round winding ropes are made of conical 
or tapering section, so as to avoid lifting superfluous weight, 
but since the introduction of steel wires of high tensile qualities, 
the advantage so gained is small, owing to the difference of 
weight being of far less consequence than formerly. The field 
available for the applications of wire ropes in the mining indus- 
tries of the world is simply enormous, and as may be somewhat 
appreciated when we reflect that in this country alone some 





160,000,000 tons of coal are raised annually, chiefly through 
their agency. It has been previously stated that round 
wire ropes of ordinary construction have the component 
wires of the strands twisted in one direction, whilst the 
strands forming the rope are closed the opposite way about. 
This method of formation is common to hemp or fibre roping 
and cordage, and was doubtless extended to the manufacture of 
wire cables, because it was originally considered by many a 
necessary measure in order to keep the rope together, besides 
allowing a construction which might be effectually spliced. 
Time and experience has, however, dispelled the value of 
such opinions, for in 1880 the late Mr. G. Cradock intro- 
duced a construction of roping, known as “the Lang lay,” in 
which the wires forming the strands and the strands comprising 
the rope were all laid in the same direction. This type of 
rope was exhibited at the Royal Agricultural Show held at 
Derby in 1881, and subsequently the efficiency of this construc- 
tion was speedily recognised. Shortly after this date Messrs. 
J. Fowler and Co., of Leeds, availed themselves of this type of 
roping for steam ploughing purposes. At the Newcastle Mining 
Exhibition of 1887 a large number of removed or worn speci- 
mens of the type referred to were shown, accompanied by tabu- 
lated statistics regarding their performances. Amongst these 
exhibits were some ropes which been in constant work for 
from three to six years, hauling some 3,500,000 tons of coals at 
speeds varying from five to fifteen miles per hour, over distances 
up to 220,000 miles. For running or winding purposes this 
construction of wire rope unquestionably possesses considerable 


tendency exhibited in winding ropes, such as employed for 
colliery and crane, &., pur- 
poses, 
The accompanying diagrams 
represent Laidler’s construction 
of wire roping, consisting of 
radiating wires of sectoral con- 
figuration. Fig. 1 showsa rope 
C compound of wires, A of 
? ' sectoral or triangular section, 
Fig. |. Fig. 2. asindicated. Fig. 2 represents 
the principle as applied to the construction of strands, C, for 
making a rope, the pitch line of which is given at B. This 
type of rope has been manufactured and sold in some small 
quantities, but at present its commercial importance appears 
small, whilst the practical advantages of the construction have, 
as yet, been insufficiently demonstrated. Ropes composed of 
such sectional wires cannot be so well or neatly spliced, but this 
drawback also applies to other types in the market, and to which 
we shall refer in the succeeding article of this series. 
Mr. F. W. Scott, of the Atlas Rope Works, Reddish, has 
recently devised a simple form of “locked” wire roping, and 
according to this invention two wires of the 
@ outer series of the strands or rope are held 
3 G7 together by thin strips of metal—preferably steel 
JX —turned up at their outer edges, so as to partially 
. embrace the wires and hold them in position. 
vig: 3. This construction is represented at Fig. 3, in 
which a indicates two or a pair of wires of an external series, 
held together by the metallic band 4, turned up at its edges, as 
shown. The sets of wires thus secured are then twisted into 
strands or the outer coverings of roping, and in this manner the 
external wires are locked or held in their proper relative 
positions, so that should any become broken, they cannot spring 
out of their normal lays or direction. 


(To be continued.) 











INTERNAL FRICTION GEAR FOR DRIVING 
DYNAMO MACHINES. 


Messrs. W. A. MarTIN AND Co, are now exhibiting at their 
works a Crompton dynamo, driven by means of their internal 
friction gearing from an ordinary vertical engine running ata 
speed of 100 revolutions a minute. 

The plant is designed for use on board ship, as many marine 
engineers are still prejudiced against the use of high-speed 
engines, and would, especially on long voyages, prefer dealing 
with motors running at slower speeds to which they are accus- 
tomed. The gearing shown in the illustration consists of a 





merit. Upon comparing the two annexed illustrations, the 
difference between an ordinary rope and one according to the 
last-mentioned construction will be readily apparent. In the 
first engraving it will be noticed that both the wires composing 
the strands and the strands forming the rope are laid in a right- 
hand direction, and consequently the component wires follow a 


An apparent advantage of this construction is, that a longer 
continuous surface of any wire is exposed to wear, and 
the crowns of the strands are less pronounced; consequently, 
whilst more uniform wear is promoted, the cutting tendency of 
the wires is reduced, and the durability of the rope correspond- 
ingly increased. It is further claimed that this construction 
gives greater strength and flexibility than ropes of the ordinary 
type, whilst neat splicing can be equally well effected after a 
little practice. The well-founded axiom, however, that no par- 
ticular type of rope can be judiciously advocated for all kinds of 
work, should always be borne in mind. The following informa- 
tion respecting the manufacture of successful haulage ropes of 
useful sizes, made according to the construction described, will 
be found instructive :— 
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Upon analysing the above practice, it will be noticed that the 
proportions the lays in the strands and ropes bear to the dia- 
meters of the roping, range from about three and a-half to two 
and a-half and six and a-half to nine times the diameter respec- 
tively ; t.¢., in order to maintain a requisite degree of flexibility, 
the lays are reduced as the sizes of the cables increase. For 
standing or fixed ropes the proportions of the lays might be 
increased to advantage. Superior haulage roping of the above 
construction might be made of best crucible cast steel wires of 
from, say, 80 to 90-ton quality ; whereas pit winding ropes might 
have their component wires of from about 90 to 120-ton strength, 
in order to reduce weight; but it should be remembered that 
as the tensile strength is raised the hardness of the wire is pro- 
portionately increased, and consequently it is less tough and 
flexible. Not infrequently errors of judgment are committed 
by employing the hardest qualities of steel wire, although wires 
of comparatively high breaking strains may be more safely used 
in the last-named construction than in ordinary roping, as the 
lay in the former does not cause such sharp “crowns or 
knuckles ” in the strands as in the latter case. 


Ropes of the sizes and construction set forth in the above 
table would cost from, say, 38s. to 43s., or from 52s. to 62s. 
per cwt., dependent upon the gauge and quality of steel 
wire employed in their manufacture. Users of wire roping 
should not forget the truthful and well-founded commercial 
adage, that cheap or inferior articles are dearest in the end. 
Plenty of inferior wire ropes are sold annually under conven- 
tional and suitably elastic titles, at lower prices than good wire 
alone can be procured for, At the present time good tem- 
pered crucible cast steel wire, of, say, ‘105 S.W.G., is worth 
about £30 per ton; similarly best Siemens-Martin steel wire, 
properly tempered, about £18 10s. per ton; whilst suitable 
“ homogeneous ’”’ or Bessemer steel wire of the same gauge can 
be obtained at some £9 10s, per ton, and these prices increase 
with their tensile strength. 


It may be here worthy of mention that during 1876 Mr. 
Newall introduced a new construction of rope, in which the 
strands were laid alternately in reverse directions, i.e., formed 
of a combination of right and left-handed strands. This arrange- 





ment was advocated for preventing the twisting or “spinning” 


continuous dextral spiral, and more axially to the rope. | 


number of grooves turned on the internal periphery of the fly- 
| wheel of the engines, into which works a pinion with similar 
| grooves on its external periphery. 
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An arrangement the same as this, except that the pinion is 
driven from the outside surface of the rim of the fly-wheel, has 
long been in use, but it has been found in practice that consider- 
able pressure between the surfaces is necessary, and this causes 
the flanges to rapidly wear into steps, besides the further objec- 
tion of considerable loss of power from friction. When, however, 
in the present arrangement the pinion is placed inside the rim 
of the larger wheel, so as to be more or less embraced by it, 
the pressure required between the two surfaces is very small, 
and is got by the mere weight of the plummer block, together 
with that of the extension of the dynamo shaft, the whole being 
allowed to slide down the sloping bracket so as to give the neces- 
sary contact. From this it will be seen that the actual pressure 
on the bearing is only that component of the weight of the 
plummer block, which acts down the slope of the bracket, whilst 
the pressure between the driving surfaces is this plus the same 
component of the weight of the shaft extension. 

The dynamo machine is one of Messrs. Crompton’s well-known 
type, running at 1400 revolutions per minute, giving a current of 
45 ampéres and an electro-motive force of 110 volts, or an output 
of 4950 watts, so that about 63-horse power is being transmitted. 
One arc lamp only is placed in circuit, and the excess of power is 
absorbed by a resistance. It is claimed by the inventors that 
the friction in their arrangement is fifteen per cent. less than 
with ordinary toothed wheels, though so far no very exact 
measurements have been carried out. 

If a loose pinion is placed in position in the fly-wheel and the 
engine started, even at full speed, it does not perceptibly move 
from the lowest point, thus proving that the amount of friction 
is small, The diameter of the fly-wheel is 3ft., the number of 
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grooves twelve, and their pitch fin. The gearings now in use, 
many of which have been running for three years, are nearly all 
driving fans, in these seven grooves are used with a jin. pitch, 
and so far they have shown little or no wear, there appearing to 
be no slip whatever. 

Messrs. Martin have not yet determined the best number. of 
flanges to use in any particular case, nor the most advisable 
form, though some few experiments have been made, and they 
propose determining these points in the next few months. At 
present the form given is practically rectangular, slighty bevelled 
at the top. 








ON UNIVERSAL ROLLING MILLS FOR THE 
ROLLING OF GIRDERS AND CRUCIFORM 
SECTIONS.? 

By Hveo Sack, Duisburg-on-the-Rhine. 
(Concluded from p. 405.) 

it will be noticed that the rolls of the H mill are arranged 
unsymmetrically. One of the vertical rolls (marked B’) has got 
prejecting flanges, which at the end of the rolling reach over 
undercut faces of the horizontal rolls. The circumference of the 
other vertical roll is met by conical faces, which, in the tighter 
positions of the rolls, are overlapped by corresponding conical 
faces of the horizontal rolls. In this manner the formation of per- 
manent fins is avoided. A fin must evidently be formed at the 
junction of two surfaces, if the metal at that place is under a 
certain pressure, because it is impossible, and would be wrong, to 
make the surfaces a close fit; but the fin which is produced in one 
pass is removed in the next one, owing to the bar being turned 
over by half a turn. Thus the fins which are produced on the 
outer edges of the right-hand flange of the girder in one pass— 
Fig. 10—are, in the next pass effaced by being pressed into the 
corners of the left-hand vertical roll; whilst the fins produced at 
the junction on the left side are effaced by being pressed into the 
corners of the horizontal rolls in the next pass. The outer circum- 
ference of the vertical H rolls is not a cylindrical surface, but has 
a considerable camber, thus producing curved flanges in the 

irder. The reason for adopting this shape is that the wear on 
the side walls of the working faces of the horizontal rolls is 
thereby greatly diminished, owing to the shorter time the 
rolls remain in contact with the face of the flanges; whereas 
with vertical faces scraping takes place. In my arrangement of 
inclined flanges a kind of rolling motion is substituted. It is even 
preferable to adopt a much greater inclination of the flanges than 
is shown in the illustrations, which will have the advantage of still 
less wear and tear of the rolls, while the rolling can begin with 
thinner blooms. Then only about five passes through the universal 

mill will be required, and the flanges are very rapidly formed, a 

kind of splitting of the material taking place. In the H mill, a 

firm grip of the inserted bar is always secured, because the driven 

horizontal rolls come first in contact with the bar, owing to their 
greater diameter; and the bite is all the better, because, at the 
ends of the bars, the web is, as a rule, somewhat longer than the 
flanges. Thus the vertical rolls begin to act after the grip has 
taken place. When the bar has passed through the universal 

mill for the last time, the flange must be squared up on a special 

finishing mill with four rolls. 

In the rolling mill for cruciform or star-shaped sections, the 
rolls are arranged symmetrically. The horizontal rolls overlap, 
with their conical surfaces corresponding to the surfaces of the 
recessed circumference of the vertical rolls. In order to make 
this overlapping possible without jamming, the diameter of the 
vertical rolls should not be smaller than that of the horizontal 
ones. If the distance between the outer edges of the vertical rolls 
were equal to that between the corresponding edges of the hori- 
zontal ones, it is evident that the former would, by reason of 
their large diameter, come in contact with the bar simultaneously, 
or even sooner, than the horizontal rolls; and as the vertical rolls 
are not driven, the bar could not be pulled through the mill. In 
order to overcome this difficulty, the angle of the chamfer of the 
outer overlapping cones of the horizontal, and the corresponding 
undercurrent surfaces of the vertical, rolls is slightly less than 
45 deg., and consequently the edges of the cruciform section are 
not quite square with the surface of the flanges, as will be seen 
from the annexed sketch, Fig. 12, which shows, on an exaggerated 
scale, the section after passing in full lines, and before passing in 
dotted lines. The reduction of area takes place in the vertical 
dimension only, and it is produced entirely by the horizontal 
rolls, thus relieving the vertical rolls 
from pressure. They have almost only 
to keep the section in shape laterally 
whilst being subjected to the pressure 
of the horizontal rolls. Asa further 
consequence, the formation of a fin at 
the corners, marked a—that is, at the 
junction between the vertical and hori- 
zontal rolls—is almost entirely avoided, 
because the material has a rounded 
edge, and receives no pressure there, 
Owing to the angle of chamfer being 
less than 45 deg., the vertical dimen- 

* sions of each pass are smaller than its 
horizontal ones; and when the bar is 
turned through a quarter turn ready for the next pass, its hori- 
zontal dimensions become the smaller ones, so that the bar, when 
being pushed in, can be firmly gripped by the horizontal rolls. 

Roughly speaking, the mill is set after each pass, so that the 

vertical rolls approach to within the same distance which existed 

between the horizontal rolls in the previous pass. It isa peculiarity 

of Sack’s rolling-mil] that the rolls need not be in close contact, a 

matter of considerable importance on account of reducing wear 

and tear between the rolls ™ friction and mili-scale, and because 
the exact position of the vertical rolls is independent of a close 
contact of the overlapping faces. Nevertheless the vertical rolls are 
very firmly kept in their correct place by means of the action of 
the wedges of the vertical bearing-boxes against the very strong 
setting rails. After the last pass the bar is left with a slightly 
displaced section, which would not matter much. However, to 

smooth the section, a special finishing mill is provided, in which a 

complete symmetry is attained. 

The finishing mill is in its general arrangement similar to the 
universal mill, and serves for working upon the outer edges of 
the section, for smoothing is not found necessary for all cruciform 
sections which may be required. The housings, both for finish- 
ing and universal mills of H and X sections, are equally so 
that one plant is suitable for both and general purposes. The 

istance between the housings of the horizontal rolls is a con- 

stant one for all sizes of the cruciform sections, and with H 

sections for all girders from 8in. up to 18in. For larger 

girders one of the housings must be shifted and new rails fitted. 

The bloom roughed down in the cogging mill is brought to the 

universal mil]. A system of feed rollers is provided with a special 

tilting gear driven by hydraulic power, so that the amount of hand 
labour is reduced to a minimum. This tilting gear is capable of 

performing half a turn for H, as well as a quarter turn for X 

sections, and can also handle bars of very great length. A further 

peculiarity of this gear is that the bars are straightened at the 
same time that they are tilted. This tilting gear is of general 
interest, because it works with great accuracy, both with crooked 
and very long bars, even with flats, &c. The inventor has ex- 
hibited a small working model, and would be pleased to give all 
information about it. The cruciform section in this shape, 

and such sizes as 8in. up to l6in., and even more so, is a 

novelty, specially intended for columns and architectural purposes. 








1 Iron and Steel Institute. 





From ‘the foregoing description it is evident how easily it can 
be produced in a correct form and of all requisite dimensions ; 
and it may safely be said that it would be applied to a 
vast number of structures. A new market lies before the 
manufacturer, which he could open up at a comparatively small 
cost by annexing the mill to an existing cogging plant, using 
existing housings, kc. To commence producing 8in., 10in., 12in., 
and ld4in, sections, four sets of universal rolls are quite 
sufficient. Each section may be kept in store in two different 
thicknesses of the flanges and appropriate lengths, so that —7 
pillar can be supplied by keeping a comparatively small stoc 

only. With Pheenix and all other built-up columns it is scarcely 
possible, and still less advisable, to store them in great variety ; 
for with such sections every pillar has its special design for fixing 
brackets, or foot, or top plates, and a ready built-up column is 
less convenient on this account. Hence it may arise why the 
Pheenix column, so much in favour in America, has not got into 
common use in Europe, and architects rather prefer cast iron 
columns, although it is a fact that rolled iron or steel pillars are 
much more trustworthy than cast iron ones. Frequently the want 
of elasticity of the material is adduced in favour of cast iron 
columns; but this quality may also be very fatal, as the 
collapse of the Tay Bridge will prove. Another danger may 
arise when the foundations of column, cast in one piece to the 
bed-plate, give way on one side. A very severe accident 
occurred in consequence of this occurrence some years ago 
at Frankfort-on-the-Maine. The cellar of a brewery collapsed 
after the breakage of one column, although all the columns 
were strong enough for their purpose and of good material. 
It is true that the thin walls of rivetted wrought iron columns are 
open to the objections of greater elasticity and greater danger 
from the influence of rust and corrosion. Indeed, with Phoenix 
columns and those built of -— sections and others, the thickness 
of metal is about half an inch, more or less, on the average, but 
in the cruciform section the flanges have a thickness of one-twelfth 
to one-sixteenth of the width of thefwhole section—that is, much 
more than is shown above. Nevertheless, a comparison of sections 
with equal strength, computed on their relative moments of 
inertia, shows the relative weights of material to be as follows :— 
Cast iron, 120; Phoenix iron, 75; and cruciform steel section, 100. 
With the latter at £5 10s. a ton, it could ancl successfully with 
castings at £4 12s., and Pheenix iron at £7 1 As, however, the 
bending of vertical columns of cruciform sections does not take 
place for a length less than twenty-five times the breadth of the 
flange, it will be seen that with a 10in. section, the column would 
have to be about 21ft. in height, in order that the danger of simple 
crushing may be equal to that of failure by bending. For larger 
sections, or for a reduced length, the column would fail on account 
of crushing without bending. For ordinary building purposes the 
length is, as a rule, considerably less than 20ft., and the strength 
of the column would have to be estimated simply by compressive 
strain, which the area can bear without reference to its length or 
to its moment of inertia. In this case the advantage of the cruci- 
form section over its competitors in point of cost becomes still 
more apparent. In bridge building, rivetted Phcenix and other 
column sections may be, toa certain extent, of better use, how- 
ever inferior they may be to the cruciform section for architectural 
and a good many other purposes. The cruciform section can be 
kept in stock ready for sale, which is not done with rivetted 
sili, For the latter there is a great variety in annexing 
girders, brackets, bed and top plates, rivetting diagonal sics 
and flats between the flanges, &c., a variety which is per- 
nicious in regard to establishing those sections as a regular 
article of trade; whilst the cruciform section, owing to its 
right angular corners, offers standard faces for brackets, &c., any 
bracket fitting as well for a large as for a smaller section. Thus 
less variety is obtainable, and practical castings for foot and top 
plates, brackets, &c., can also be kept in stock, so that a column 
could be supplied at once—a case of considerable importance for 
ordinary building purposes. How very readily the cruciform 
section in connection with such standard castings lends itself to 
architectural work may be seen from our illustrations on page 405. 
A complete column is to be fitted 4 in the simplest manner with 
wedges cr screws, and surrounded by wood or brickwork to make 
it of a good architectural appearance, and to afford security against 
fire. It is alsoa good section for telegraphic gps or for signals, 
fencing, and electric lighting, &c. The wide and equal thick 
flanges are also very fit for rivetting, and secure <p for 
a vast number of other structural purposes, which will give a suc- 
cessfui future to this kind of section. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 


THE more favourable accounts of the state of the trade which were 
possible a week ago may be repeated. Orders at the finished iron- 
works are increasing, and the sheet iron makers in particular are 
receiving their fair share of the augmentation. It must not, how- 
ever, be assumed that the languor which of late has overhung the 
sheet trade is entirely removed. No such good news as this is yet 
possible. Things in this branch are, however, decidedly better, 
and the galvanisers have more to do. 

Reports brought to Change to-day, in Birmingham, were of a 
cheering character, and a good deal of confidence was expressed in 
the future of the market. The arrival of what may be termed the 
summer season is favourable to business, alike home and export. 
More buying is going on under both heads, and there is less desire 
manifest to keep business within restricted limits. If we could 
get a spell of really fine weather the effect upon trade would be 
magical, It is for this that ironmasters are now waiting and 
desiring. 

The continued strength of raw materials impresses finished iron- 
makers with the necessity of laying in stock, and with the convic- 
tion that prices of rolled iron must certainly advance. It is impos- 
sible that it should be otherwise, although the finished iron market 
has hitherto been very slow to respond to the upward movements 
in pigsand coal. Ironmasters cannot, however, continue paying 
these advanced rates and sel] the products of their mills at present 
low rates. Makers are fully justified, therefore, in standing out 
for higher quotations wherever possible, 

The market has been much surprised by the declaration of the 
accountants to the Iron Trade Wages Board. These officials have, 
after investigating the employers’ books for the past three months, 
announced that the average net selling price of all classes of iron 
was only £5 18s. 7d. per ton. ‘The occasion of the surprise is that 
this average is so low, notwithstanding that in deference to the 
urgent demands of the men, sheets have, for the first time, been 
on this occasion included in the classes of iron upon which the 
average is based. Jt had been expected that when these higher 
priced manufactures were taken into account the average would 
issue much higher than before when the price of bars only was 
considered. It is evident, however, that during much of the three 
months’ period ironmasters have been engaged upon contracts 
taken at the old low figures for bars, hoops, strips, &c., and this 
circumstance has outweighed the advantage thrown into the scale 
by the inclusion in it this time of sheets. 

The ironworkers are already being paid upon a higher scale than 
the just ascertained average would give them, so that they are not 
entitled to any advance. There was a private meeting of the 
Sliding Scale Committee to-day—Thursday—in Birmingham to 
receive the tant’s declaration. 

Prices of finished iron were to-day strong, but without much 
change on the week. Best stamping sheets were in active sale at 
£10 to £11 and on to £12 per ton for singles, and doubles and 
lattens in proportion, E, P, and W, Baldwin quoted to consumers: 
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Shield brand of singles, £11; Severn, £12; B., £13; B.B., £14; 
and B.B.B., £15 per ton. Charcoal sheets, £19 to £24, For mer. 
chant trade a commission of £1 per ton was allowed off these prices, 

The galvanised iron manufacturers have secured some satisfac. 
tory foreign orders, and the Australian mail of the past woek 
brings advices of a rather more hopeful description. Prices of 
corrugated sheets are £11 17s, 6d., £12, and £12 5s. per ton for 
24g., delivered Liverpool, according to brand, and some firms 
were this afternoon quoting an advance of 5s. per ton on a fort- 
night ago. Black sheets remained at 47 5s. singles, and £7 15s, 
doubles, 

The plate trade shows rather more animation alike in boiler and 
engineering qualities. The mills are running more regularly, and 
orders are obtained without quite so severe competition as of late 
from some other districts, his last is an important favourable 
feature. Boiler sorts are £7 10s. to £8 for common, and £9 to £10 
for best. Good locomotive tube plates are £8, and best plates 
£7 5s, upwards, 

The pig iron trade rules fully as firm this week as last. Indeed, 
better prices are being obtained, and some considerable sales are 
being made. Several transactions of lots of 1000 up to 8000 tons 
were reported upon 'Change to-day. Most of the business doing 
is in Midland imported brands, and it is in this that the highest 
prices are being realised. Derbyshires are this week freely selling 
at 47s., delivered to works, and sometimes 47s. 6d. Northamptons 
are 46s. upwards, delivered to works. Hematites are obtaining 
large prices, in consequence of the great demand from the steel 
works, and prices are advancing, The Carnforth brand from the 
West Coast was quoted to-day at 63s. for forge and 64s. for foundry 
numbers, with only a very small en he the market. 

Hematite makers generally are boo forward with their full 
make to the end of July, and many of them have contracts on their 
books up to October. Midland pig makers are accepting contracts 
at current rates up to the end of September. 

Staffordshire pigs are in good sale, and firm in quotation at 55s, 
for all mines and an average of about 38s. 9d. for common cinder 
iron, This last is now being used for manufacture into soft steel 
by various processes. 

Great activity exists in the Staffordshire steel trade, and makers 
are advancing prices. Basic Bessemer steel has been advanced to: 
—Boiler plates, £8 10s. per ton; tank and bridge plates, £8; 
angles and large bars, nearly £7; and tees, £7 10s, Reports of 
increased activity were to hand here to-day from representatives of 
the steel rail makers. Prices for heavy sections have advanced to 
£4 10s. and £4 12s, 6d. per ton, within 5s, of the prices proposed 
to be fixed by the suggested Steel Rail Syndicate. 

Machinery is in brisk request just now for the principal Conti- 
nental markets, as well as Australia, India, and the United States, 
South African orders for mining implements, wagon ironwork, 
cultivating tools, and galvanised roofing, continue to expand. A 
large proportion of the orders come from the Transvaal. With the 
United States business shows some indication of revival, but there 
is a slight reaction in the South American market, owing to the 
prevalence of yellow fever in Brazil and the system of consign- 
ments and over-stocking which has recently obtained in the 
Argentine Confederation. 

The inquiry for brass and copper goods, which was so seriously 
restetahed by the ‘‘bulling” operations of the copper syndicate, 
continues to improve. In the case of some of the lighter branches 
of brass foundry, however, it is stated that the withdrawal of the 
advances obtained during the existence of the syndicate leaves 
prices in a less favourable position than before its formation. Very 
satisfactory lines for copper sheets, and tubes and yellow metal, are 
arriving from the Colonies and India. 

The cycle trade is in full swing, and overtime is being made at 
many of the works. Large Colonial, Continental, and American 
orders, as well as the growing demand, are being filled. 

The demand for wrought iron gas tubes is very slow all over 
the district, but lap-welded tubes for water conveyance and boiler 
tubes are in very good call. Wolverhampton, Wednesbury, and 
Walsall firms have valuable forward contracts upon their books for 
such classes of tubes, Australia and South Africa are the chief 
markets for tubes for water conveyance, and the sizes vary from 
6in. to 8in. and 10in. in diameter. Russian and Burman orders for 
tubes for petroleum conveyance are spoken of as in the market. 

A large outturn is going on at the hardware factories and work- 
shops. Perhaps there was bardly ever a time when a greater bulk 
of manufactured goods was being sent away. 

The running of galvanising ‘‘ pickle” into public sewers, which 
has aroused a geek deal of contention between the Corporation 
and the manufacturers at Wolverhampton, is now a burning 
question at West Bromwich. The Corporation in the construction 
of their new sewers refused to allow that waste acids should be 
turned intothem. As the Canal Company also object to the use of 
the canal in the same way, the galvanisers are put into a difficult 
wins Messrs, Ash and Lacy, of the Globe Works, Great 

ridge, have had, in consequence, to close their establishment and 
to discharge their 150 workpeople. The concern produces about 
250 tons of galvanised sheets weekly. 

The blast-furnacemen in the district have made a demand for an 
increase in wages of 10 per cent. 

The South Staffordshire miners are still debating whether they 
shall support the recently established Coal Trade Wages Board or, 
withdrawing from it, join in the agitation inaugurated at the 
Nottingham Conference fora 10 per cent. advance in wages, While 
this week the Oldbury, Dudley, and Tipton colliers have voted in 
support of the Board, those of Black Heath have passed resolutions 
in favour of withdrawing from it. The Midland Counties Miners’ 
Federation met at Wolverhampton on Monday, and decided upon 
joining in the national movement for an advance. It was also 
resolved that until a uniform system of working eight hours per 
day be adopted generally throughout the United Kingdom, no 
attempt should be made to alter the number of working days per 
week. 

Mr. R. Tangye, the head of the Cornwall Works, made some 
interesting remarks upon industrial conditions in a lecture upon 
himself delivered before his workpeople lately. He spoke strongly 
in favour of trades unionism. At the. great Soho establishment 
there has happily been for many years a freedom from fluctuation 
of employment. The firm, says Mr. snare, have been able to 
keep their workmen employed continuously, because, instead of 
relying upon agents, who very often “sold” them instead of their 
goods, they have established branch houses in this country 
and abroad. Only once have they tried the experiment of 
manufacturing out of England. In 1863 they were induced to 
open works in Belgium, but the experiment proved a failure. 

ey found it took three Belgian workmen to do the work of one 
E r Amano and it was soon discovered that the cost of manufac- 
ture in Belgium exceeded the cost of manufacture at Birmingham. 
If British manufacturers and their workmen pull together, Mr. 
Tangye does not think they have much to fear from foreign compe- 
tition. Mr. Tangye, it appears, isan ardent teetotaller, and con- 
siders that his total abstinence has been an important factor in his 
success, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


M .—The exceptional conditions just now surrounding 
the iron trade render it very difficult to forecast at all accurately 
the outlook for the immediate future. For the last week or so 
there has been quite a lull in the demand so far as pig iron is con- 
cerned, and second-hand holders have in some instances been rather 
eager to sell, whilst makers here and there have not been quite so 
firm in their prices. So far, however, from there being apythi 
to warrant anticipations of lower prices, the whole tendency woul 
seem to be in quite the opposite direction. No doubt consumers 
who are well bought for present requirements have, with the recent 
unsettled p sean, ote encouraged to hold back from further buying 


h pat, 








889, 


—$—$—<— 


B.B., £14; 

For mer. 
se prices, 
le satisfac. 
past. woek 

Prices of 
er ton for 
ome firms 
m a fort- 
ad £7 15s, 


voiler and 
larly, and 
as of late 
avourable 
£9 to £10 
est plates 


Indeed, 
sales are 
tons 

ess doing 
ie highest 
ly selling 
hamptons 
obtaining 
the steel 
from the 
r foundry 


their ful] 
:on their 
contracts 


m at 55s, 
mM cinder 
oft steel 


1 makers 
need to: 
tes, £8; 
ports of 
atives of 
inced to 
»roposed 


I Conti- 
i States, 
onwork, 
and, A 
Vith the 
ut there 
g to the 
consign- 
in the 


seriously 
dicate, 
ranches 
l of the 
) = 
. Ver 

Mi pe: f 


ade at 
nerican 


ll over 
| boiler 
y, and 
ks for 
e chief 
y from 
lers for 
cet. 

work- 
r bulk 


which 
ration 
urning 
uction 
Id be 
use of 
ficult 
Great 
it and 
about 


_ his 


ling 
tely 
* so 
son- 
her 
> 80 


ul 

ers 
ent 
ing 











May 17, 1889. 


THE ENGINEER. 


427 














so long as they were in a position to work on with deliveries on | by 10in., to lift 20,000 gullons of water + ae hour 100ft. high. Both | are South America, Belgium, East Indies, Rt Bets, and 
io 


existing contracts; but their waiting policy has scarcely resulted in | these engines are to be worked with 


any appreciable advantage in the shape of lower prices, and there 
are now some indications of a returning spurt in buying. Makers, 
with few exceptions, have not been at all anxious to sell, and the 
difficulties to which I have previously referred, and which in some 
instances are already being experienced, in obtaining requisite 
supplies of coke for smelting, with the almost certain upward 
movement in the price of fuel following upon the further advance 
in wages which it is now generally conceded the miners will succeed 
in obtaining, must necessarily seriously tend to increase the cost of 
yroduction. In the manufactured iron trade there has also been 
some holding back of late on the part of buyers in the ex tion 
that makers would not be able to maintain the recent advance in 
rices; but the position of manufacturers has been found to be 
much stronger than was anticipated, and now buying is again 
commencing. : 

There was only a quiet market on the Manchester Iron 
Exchange on Tuesday, and although the attendance was about an 
average one, very few transactions of any weight were put through. 
In pig iron there is a continued lull as far as buying is concerned, 
but makers are kept very busy on t of tracts already 
upon their books, and there is an absence of any anxiety to sell ; 
but here and there iron held by merchants and dealers who have 
bought at low figures is offered in the market at a little under 
current rates; and, taking the tone of the market all through, 
although it can scarcely be described as weak, there was not quite 
the stiffness which prevailed until a few weeks back. Few Lanca- 
shire pig iron makers still hold firmly to their list rates of 46s. 6d. 
for forge to 47s. 6d. for foundry, less 24, delivered equal to Man- 
chester, and they have been booking moderate parcels on the basis 
of these figures, In district brands the business doing has been 
only limited, but some of the Lincolnshire makers have experienced 
so much difficulty in obtaining supplies of coke that they are being 
seriously hampered in keeping up the deliveries of the iron they 
have already sold. Lincolnshire forge, however, is still bei 
offered at about 45s. 6d., but a qualities are not quo 
under about 47s., less 24, delivered equal to Manchester. In Derby- 





argely recommended by engineers, 
‘Alt 


regard to the wages question in the coal trade of Lancashire, there 
is a very strong feeling, so far as the men are concerned, that their 
demands for a further advance shall be pressed forward until they 


the West Lancashire district, where there is an arrangement 


with a request that the employers may agree with the deputation 
who will wait upon them, to allow the miners to work on to the 
29th, so that the notices may really expire on the same day as in 
other Lancashire districts. In the Manchester, Ashton, and Old- 
ham districts, where there is no stipulated arrangement with regard 
to the sending in of notices as in West Lancashire, the men will give 
into the employers fourteen days’ notice, to terminate work on the 
29th June. As already stated, there is a very strong feeling 
amongst the men all through Lancashire with regard to the move- 
ment now being set on foot, and unless the notices are met by the 
coalowners with some definite promise of an early concession of the 
advance which would induce the miners to continue work ; in the 
meantime it is almost certain that there will be a general cessation 
of work at the end of June. The men, in fact, seem thoroughly 
determined to go out on strike unless they can obtain a concession 
of their demands, either immediately or at an early date; and if 
there is to be a strike it will certainly take place when the notices 
expire in June. There is aJso a feeling amongst the men to resent 
somewhat the manner in which they have been treated by the 
employers in connection with the applications, which were sent in 
about a month back, in connection with the present movement. 
They in that so far the employers have declined to meet 





shire iron prices continue rather irregular, owing to the cheap 
brands being pushed upon the market at comparatively low figures, 
For the best foundry brands makers still hold to about 50s., less 
2h, delivered at Manchester; but they find themselves practically 
out of the market, as there are cheaper brands offering freely at 
about 48s. 3d. to 48s, 6d., less 24. Outside brands continue steady 
at late rates, good foundry Middlesbrough being still quoted at 
48s, 4d., net cash, delivered equal to Manchester, whilst Scotch 
makers hold to their list rates, although there are some few cheap 
second-hand parcels offering. 

For hematites the market is not quite so keen as it was, but there 
is still a fair demand and prices show no giving way whatever, 60s. 
per ton, less 24, remaining the minimum quotation for good foundry 
qualities delivered in the Manchester district. 

Steel plates continue in steady demand, and local makers, who 
have more than they can doto keep up with the requirements of 
their customers, are holding firmly to their advanced rates of 
£9 5s, per ton for good boilermaking qualities delivered equal to 
Manchester ; Scotch plates are, however, still to be got at £9 5s., 
and for long forward delivery orders might be placed at even a 
little under this figure, whilst Yorkshire plates are still offered for 
delivery here at about £9 per ton. 

In the manufactured iron trade, inquiries are reported to be 
coming forward rather more freely, and makers who are already 
well engaged for some months to come are showing a tendency to 
harden in their prices. Lancashire bars are not quoted at anything 
under £6 per ton, delivered in the Manchester district, and in some 
instances manufacturers are very indifferent about booking at this 
figure ; hoops have now stiffened up to£6 5s. per ton as the general 
quoted price, and sheets are in most cases firm at £7 12s, 6d. per 
ton. Staffordshire bars delivered in this district remain firm at 
£6 5s, and sheets at £7 15s. per ton. 

There is very little that I can add to what I reported last week 

with regard to the general engineering trades of this districts. In 
all departments there is undiminished activity and plenty of new 
work coming forward, upon which better prices are as a rule being 
got without difficulty, The favourable character of the report of 
the Steam Enginemakers’ Society, from which I quoted last week 
is fully born out by the monthly returns of the Amalgama 
Society of Engineers, which have been issued this week, The low 
percentage of unemployed which has been returned for the last 
two or ete months has been more than fully maintained, and 
taking the whole of the districts connected with the society through- 
out land, there is a slight decrease as compared with last 
month in the number of members receiving out-of-work support. 
This, however, is not sufficiently large to have any appreciable 
effect upon the general average, which, taking the total member- 
ship of the society, remains at a little over 2 per cent. in receipt of 
out-of-work support—the lowest percentage which has been 
recorded by the society for many years past. In the Manchester 
district, where the average of unemployed has recently been some- 
what swollen by the closing some little while back of several of the 
large local concerns, there has been a very considerable decrease 
in the number of out-of-work members since the last report, and 
the average has now been brought to pretty much on the same 
par as that for the whole of the country; and a large proportion of 
the members at present on the books of the society are men who 
have got into years and now find it difficult to obtain employment. 
The slight slackening off which was noticeable in some branches 
has now altogether disappeared, and the fact that both for smiths 
and patternmakers there is an exceptionally brisk demand—the 
only men out of work in these departments being very aged 
members—being an indication that not only are all sections of the 
trade being kept fully employed, but there is no scarcity of new 
work coming forward. 
_ The power to which gas engines have recently been developed 
is opening out the application of this class of motor to a variety of 
purposes which a few years back would have been regarded as 
altogether without the range of probability. Messrs, Crossley 
Bros., of Gorton, near Manchester, have just completed two pairs 
of double-cylinder engines for a paper works at Godalming, which 
are the largest gas engines that on yet been constructed, Each 
of this = of engines is of 100-horse power, and they are to he 
driven by Dowson gas, with a consumption of fuel which is 
guaranteed not to exceed 14 1b. of coal per horse-power per hour, 
an economy of working which is a long way ahead of anything yet 
achieved with the best type of steam engines, aand I understand 
the firm are prepared to supply engines of a similar type to work 
with a consumption of coke  § not more than 141b, per horse-power 
per hour. One pair of these large engines I saw running at their 
works the other day, and I also saw a new vertical engine which 
has been specially designed to work in combination with a hoist. This 
is a 3-horse power engine, and is constructed to lift weights of 
10 cwt. 60 ft. per minute, and it embraces several important 
1 pear mange which have recently been introduced. The 
slide valve ordinarily used has been entirely dispensed with, 
being replaced with a tube ignition having a new check valve 
arrangement, the working parts of which have been reduced 
to the minimum of simplicity. These consist simply of three 
rollers and three levers working on the gas supply, and there 
is a complete absence of any complication of detail liable to 
get out of order. I may add that one of these engines, combined 
with a hoist, is now being shown at work in the Paris Exhibition. 
Another important combination of gas engines, in which of late the 
firm have been doing a largely growing business, is that of gas 
engines combined with pumping engines, and a number of these 
—_ —— been ened oe — ones we — 
water supply ‘or the Teignmouth Loca ey 
have just pt wy 16-horse pene engines, — in con- 
nection with three-throw deep-well pumps to raise 220 


minute 132ft. high. They have also supplied to the Chelmsford 


1888, 
ons per | year the total tonnage carried to Hull was 571,000 against 502,216 


them, and that the only reply they received was a letter from Mr. 
Markell William Peace to the effect that the coalowners of Lanca- 
shire declined to grant any advance at present. They had expected 
that the matter would have been discussed between representatives 
of the employers and of the men, in some similar manner to the 
course which was taken by the coalowners of Yorkshire. 
In the coal trade there is a decided slackening off in the demand 
for house fire qualities, and prices are easier, but other descriptions 
for iron making, steam, and general manufacturing purposes, con- 
tinue in brisk request at late rates ; prices at the pit mouth aver- 
aging 9s, 6d. to 10s, for best coal; 7s. 9d. to 8s, 3d., seconds ; 
6s. 3d. to 6s. 9d., common coal; 5s. to 5s, 6d., burgey; 4s. 6d. to 
5s., best slack; and 3s, 6d. to 4s. per ton for common sorts, Ship- 
ing is only moderate, but prices are steady at about 7s. 9d. to 
Es. 3d,, according to quality, for steam coals delivered at the ports 
on the Mersey. 
Barrow.—Business in the hematite pig iron trad> is rather more 
active than it has been. Makers are briskly employed, and are in 
receipt of many new orders, both on home and foreign account. 
The inquiry is fuller than it has been, especially for forward 
deliveries, and there are indications of a return to the better trade 
which was experienced a short time ago. Orders are offering 
largely for Bessemer iron, but prices do not improve on 49s. per 
ton, which is the quotation for parcels of mixed Nos., net, f.o.b., 
with 48s. 6d. for No. 3 forge and foundry iron. Very large 
deliveries of iron are being made, and as makers have heavy 
forward orders to deliver, a heavy weight of metal has to be 
despatched both by rail and by sea. There is no practical increase 
in stocks, although makers are maintaining the output of the 
furnaces, In the steel trade there is a very steady and a very 
brisk state of things, and orders for all the classes of steel produced 
in this district are offering freely. There is a good demand for 
rails, although the business doing is quiet, and that for the simple 
reason that makers are well sold forward. The failure to establish 
the Railmakers’ Association has not had any effect in the district 
where maxers are very busily employed, but prices are well main- 
tained, and rails are steady at £4 12s. 6d. for heavy samples net 
f.o.b. There is a brisk trade doing in steel shipbuil ¢! material, 
which is in good consumption and in full request, but the produc- 
tive capacity of the district is not sufficiently large to cope with the 
demand, and makers as a consequence are so full of orders 
that they are not able to cope with the demand, and 
place the orders which are offering. Business in billets is brisk 
especially on foreign account, and tin bars also represent a 
business, while the trade in hoops and general qualities of merchant 
steel is brisk and active. There is more activity in the shipbuild- 
ing and engineering trades, and the work on hand is all for early 
delivery. In the meantime arrangements are in progress for the 
acceptance of large contracts both for the mercantile and naval 
departments, and there is every reason to believe that Barrow will 
be still busier in these trades than it has ever been. A good 
demand exists for hematite iron ore, and prices are steady at from 
10s, to 12s, per ton net at mines, Business in foreign ore is small. 
There is a good trade in locally smelted Spiegeleisen, which is now 
quoted at £4 2s. 6d. per ton net f.o.b, Coal and coke are steady at 
full prices, and the demand is improving on manufacturing account. 
Shipping is well employed, especially in the exportation of iron and 
steel to the Continent, the Colonies, and to foreign ports, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


To-DaY—Friday—the crisis in the Yorkshire coal trade will either 
be definitely settled or assume an acute stage. The prospects are 
altogether in favour of peace. The representatives of the men will 
again meet a committee of the coaiowners, and it is believed that 
the co ne nog in dispute is as to how the 10 per cent. advance 
should be given, At different miners’ meetings in the district the 
resolutions have been in favour of the full amount being granted 
in one sum, while at the same time they have indicated a desire to 
meet the employers as to the date on which it should be given. 
The men appear reasonable enough in not insisting upon the 
advance being conceded until the expiry of the present contracts. 
This was not their first position, and it says something for their 
moderation that they have abandoned it. Practically they now 
ask that wages shall be advanced 10 per cent., to date from 
the beginning of July, when the new contracts of the colliery 
proprietors with the railway and other companies will come into 
Operation. Several of the employers desire to offer 5 per cent. in 
July and another 5 per cent. in October, but it is not at all 
probable that this offer will be accepted. Although proverbially 
unsafe to prophesy, it is pretty clear this week that the employers 
will conse to the request of the men. At the same time it cannot 
be denied that the trade is not quite so brisk as it was, House 
coal is decidedly languid, and the strike in Germany has had a 
more favourable effect upon the northern coalfields of Northum- 
berland and Durham than upon those of South Yorkshire; still, if 
the German strike should be prolon for any considerable time, 
it will undoubtedly help the Yorkshire coalowners by swelling their 
exports, and probably obtaining for them increased values, In 
Derbyshire a similar resolution has been carried, and unless 10 per 
cent. is granted, 20,000 Derbyshire miners will hand in their notices 
next month. 

The official return showing the quantity of coal takento Hull from 
the collieries in Yorkshire, and the quantity exported — April, 
shows a total weight of 136,832 tons, as compared with 122,632 
tons for April During the first four months of the present 


I ’ wson gas, and the com- | Sweden and Norway, and the decreasing markets, 
bination of gas and pumping engines for purposes such as the above | Germany, the latter country taking 9265 tons only, as against 
s so many obvious advantages that they are being very | 12,265 in April, 1888. 
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There is great activity in specialities required for shipbuilding, 


though there is just at present no definite movement with | and large shafts are in particularly brisk demand. Messrs. Jobn 
Brown and Co., of the Atlas Works, have secured the crank and 
straight shafting for a very large new steamer which the Fairfield 
Engineering Company, Glasgow, is about to build. The adoption 
obtain a concession of the ten per cent. from the employers. In | of the anal 

until later in the year, except by way of preliminary preparations 
between the employers and the men that notices to cease work | for the orders which will then be placed. A good deal of work is 
must be sent in on the regular making-up days, it bas been decided | now being done in the way of making ready for armour plates and 
that a fortnight’s notice to cease work, in the event of the ten per | other war goods, All kinds of railway material continue to be ex- 
cent. not being conceded, shall be given in to all employers on the | ceptionally largely called for, both on home and foreign account. 
llth of June next, but as this might cause a stoppage of work | The wagon builders, tire and axle makers, as well as the holders of 
before the last Saturday in June, these notices will be accompanied | special patents in buffers, are all fully employed. 


programme will not affect the heavy works of Sheffield 


The cutlery manufacturers, with makers of edged tools and 
plated goods, report considerable activity in the higher grades ; but 
there is a noteworthy absence of orders in the cheaper lines, which 
points to improvement in the quality of goods called for by foreign 
customers. For many years there has been a rage for cheap lines, 
but for the last twelve months the tendency has been quite the 
other way, to the great satisfaction of Sheffield manufacturers 
—— 

The Paris Exhibition is exciting more interest in commercial 
circles. Messrs. J. Grayson-Lowood and Co., who have extensive 
works in Sheffield—as well as at Deepcar, eight miles off, and 
Middlesbrough-on-Tees—have an interesting exhibit of their fire- 
resisting factures. They show in the Palais des Machines— 
North Gallery, Stand 9d—specimens of their celebrated silica 
bricks, built up in an illustrative form of the gas and air ports and 
block of a Siemens-Martin open-hearth furnace, for which pu 
these bricks have obtained a high reputation. They are now 
in most extensive use throughout the principal steelworks in 
Great Britain, more especially in the Siemens-Martin open-bearth 
melting furnaces, and for Bessemer converters, heating, puddling, 
and mill furnaces, gasworks, chemicals, glass, copper refining, 
and other analogous businesses where bricks are required for 
furnace construction of the highest —— fire-resisting properties. 
They also exhibit sample pieces of brickwork taken from furnaces 
that have been in absolute use, and kindly contributed by the 
respective users. These samples prove their power of resisting the 
enormous heat required in the production of mild steel for plates 
and similar purposes, having been exposed to the full working 
contingencies of such furnaces over periods exceeding twelve 
months, and giving respective outputs of from 6000 tons to ex- 
ceeding 9000 tons of steel for one cost of furnace construction. 
This firm also exhibit Bessemer converter tuyeres, ladle stoppers 
and nozzles, ground ganister, specially prepared for use in the 
Bessemer process and for ordinary foundry purposes ; also samples 
of their steel moulder’s composition, which is largely used in the 
production of steel castings. 











THE NORTH OF ENGLAND. 


(From our own Correspondent. ) 
Art the Cleveland iron market held on Tuesday last the attend- 
ance was slightly above the average, and the tone was steady, if 
not firm. Not much iron changed hands, however, as both buyers 
and sellers seem content with their present position, and resolved 
to await the progress of events. Smelters still adhere to their 
long-quoted price of 40s. per ton for No. 3G.M.B. There can be 
little doubt that there is a general understanding among them not 
to take less, or they would not be so uniform and so persistent in 
their demand. 
Merchants are quite willing to take 39s. per ton for present and 
39s. 6d. for deferred delivery. “ie iron is offered at 38s., but 
the supply is not very plentiful. arrants are about level, as 
regards price current, with merchants’ prices for makers’ iron. 
The business lately done in them has all been at or about 39s, 
per ton. 
Shipments from the Tees have this month been proceeding at a 
satisfactory rate, 40,000 tons having left between the Ist and 13th 
inst. inclusive. Of this quantity about two-thirds have gone to 
foreign and one-third to British ports. 
It is expected that the labour disturbances on the Continent 
will, unless promptly settled, tell heavily upon the Cleveland iron 
trade. The production being interfered with, ascarcity will ensue, 
and exports will have to be increased to meet it. 

The stock of pig iron in Connal’s Middlesbrough store has 

decreased another 4600 tons, and the tendency is still in the same 
direction. 
The finished iron trade continues steady. There is no abatement 
in the pressure for quicker delivery than can be given = makers. 
Nearly half of the letters received day by day by the latter are 
written by customers urging greater expedition in the execution 
of their orders, The only branch which is not in such eager re- 
quest is that of bar iron. For ship plates £6 5s. is still the price 
current, for angles £5 15s., and for common bars £5 12s. 6d., all 
free on board at makers’ works, less 24 per cent. discount. 
Finished steel is in brisk demand at previous prices. 

With regard to the future, there is some uncertainty, however. 
The statement made at the recent Iron and Steel Institute Meeting, 
by Mr. Martell, as to shipbuilding steel from Germany, is causing 
some anxiety to producers. As it appears that Lloyd’s Registry are 
now prepared to accept foreign steel on the same terms and con- 
ditions as for that made in Great Britain, and as Lloyd’s are 
satisfied that foreigners can fulfil these conditions, a brisk competi- 
tion, and lower prices in the near future are to be anticipated. It 
is certainly very remarkable, and not flattering to English pride, 
that the Germans have suceeeded in making basic open-hearth 
steel to suit Lloyd’s requirements before it has been done in this 
country. 

It seems hard on British producers that such external competi- 
tion should be permitted and authorised, when corresponding 
importations into Germany are viewed and treated with the utmost 
hostility. But as Mr. Martell pointed out, Lloyd’s Registry is one 
of British and foreign shipping, and Lloyd’s Committee have no 
power to exclude any particular make or place of origin, even if it 
were policy to do so, provided always that their specified conditions 
are complied with. At any rate, the British public will benefit; 
and the British carrying trade, depending on cheaply-built British 
ships, will be established on a firmer and sounder basis than ever. 
John Bull’s free trade policy in this respect will probably be more 
than ever a puzzle to foreigners. But should they find, as a result, 
that he absorbs still more and more of the carrying trade of the 
world, notwithstanding all their efforts, fair and foul, to oust him, 
they may in the end be compelled to acknowledge that he has been 
in the right all along. ; 

The prevailing sensation in the iron and coal trades of the North- 
East Coast at the moment is the inflation of the value of fuel, 
especially of coke, produced by the great strike in Germany. Coal- 
owners in this country have so long and so often been accustomed 
to suffer from strikes among their own workmen, and to see their 
competitors abroad and in other districts profiting thereby, that to 
tind the state of affairs reversed comes as a rather pleasant sur- 
prise to them. Unfortunately, however, not many can take advan- 
tage of the high prices, because their entire output is already 
pledged. And they are also subject to the disadvantage that the 
men, whose ideas of their employers’ profits are always founded on 
reports of quoted rather than of realised prices, are encouraged in 
their tendency to dissatisfaction and turbulence, and this tendency 
was already too strong. The quoted price of coke has gradually 
risen from 12s, 6d. per ton to 19s., and even higher figures have 
been named for prompt delivery. Nevertheless the exports have 
not greatly increased, as the produce of nearly all the ovens in the 
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The last meeting for the session of the North-East Coast Institu- 
tion of Engineers and Shipbuilders was held at Newcastle, on the 
13th inst. Mr. F. C. Marshall, the president, occupying the chair. 
The discussion on Mr. J. B. Dodd’s paper, on “Corrosion and 
Pitting in Marine Boilers,” was continued and lud A dis- 
cussion then took place on Mr. J. H. Hamilton's paper on ‘‘ The 
Proper Capacity of Air Pumps.” The result of the election for 
officers and councillors was then announced. Mr. F. C. Marshall is 
re-elected president for another year, and Messrs. John Dickenson, 
William Gray, Percy Hall, Arthur Laing, and Robert Thompson, 
vice-presidents. There is also an excellent council appointed, and 
the success of the next session may be looked on as already 
assured. The president announced that a visit to the Forth Bridge 
works at an early date was being projected. As there is now no 
doubt that this stupendous structure will be completed during the 
current year, this would be the last chance the members would 
have of seeing it as a work in progress. He hoped the excursion 
would be largely patronised. 











NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THE tone of the Glasgow pig iron market has been somewhat 
unsettled this week, and it has been very difficult to maintain prices. 
In fact the values of both warrants and makers’ pigs are lower, the 
demand for the time being comparatively slack. The past week’s 
pig iron shipments were 7593 tons, against 8176 in the corresponding 
week of 1888, and they included 3283 tons sent coastwise, 800 to 
the United States, 720 to Australia, 700 to —eag 390 to 
Canada, 345 to Holland, and 190 to South America. e total 
shipments to date amount to 149,383 tons, against 140,604 in the 
corresponding period of last year. The foreign exports show a 
decrease of 2628 tons, but the quantities sent coastwise exhibit an 
increase of 11,407 tons. The six furnaces that were put out of 
blast at Govan to allow of the coupling of a plant erected for 
utilising the waste products, are again being lighted up. There is 
a small decrease this week in the stocks of pig iron in Connal and 
Co.’s Glasgow stores. 

The values of makers’ pigs are in a few cases rather lower than 
they were a week ago. Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1 is quoted at 52s.; No. 3, 50s.; Coltness, 55s. 6d. and 53s. 6d.; 
Langloan, 54s. 6d. and 52s. 6d.; Summerlee, 54s. 6d., and 52s, 6d.; 
Calder, 53s. and 50s.; Carnbroe, 47s. 6d. and 46s.; Clyde, 49s. 3d. 
and 47s, 3d.; Monkland, 45s. and 44s.; Govan, at Broomielaw, 
44s, 6d. and 43s. 6d.; Shotts, at Leith, 53s. 6d. and 50s. 6d.; 
Carron, at Grangemouth, 53s. 6d. and 48s. 6d.; Gle ock, at 
Ardrossan, 51s. 6d. and 46s.; Eglinton, 44s, and 43s.; elling- 
ton, 46s. 6d. and 45s, 6d. 

There is continued activity in the malleable iron and steel trades, 
both being still employed to the utmost of.their capacity, and the 
makers quote full rates for both iron and steel. The new orders 
for the latter are more plentiful than for finished iron, but the iron 
manufacturers have every reason to be satisfied with the amount 
of work on hand. 

During the past week there was shipped from Glasgow machinery 
to the value of £10,500, a large proportion of which was tea and 
sugar plant; sewing machines, £6750; steel goods, £11,800; and 
general iron manufactures, £25,500. 

The British Water Gas Syndicate bas purchased the extensive 
works at Uddingston, near Glasgow, formerly belonging to Messrs. 
John Gray and Co., where the manufacture of water gas plant is 
to be conducted on an extensive scale. 

The coal trade has been more active this week in the shipping 
department, the quantity of coals shipped being larger than in the 
preceding week. The increase has occurred entirely on the west 
co.st, the quantity cleared at Firth of Forth ports being less than 
usual. There has been a much better inquiry from the Firth, how- 
ever, within the last few days, for export to Germany, in conse- 
quence of the scarcity of coals caused by the great strike of German 
miners ; and the prices are a little higher in consequence, while a 
very material advance has taken place in freights for this particular 
service. The inland consumption of coals is maintained on an 
extensive scale. 

Muir, Mavor, and Coulson, a company, which has for a period of 
about four years been supplying the electric light to Glasgow 
General Post-office, and bas subsequently lighted the Under- 
writers’ Chambers at the Royal Exchange, the National Telephone 
Company’s offices, &c., is now engaged in placing an important 
installation in the splendid new Municipal Buildings for the City 
of Glasgow, which are being erected at a cost exceeding half a 
million sterling, and now approaching completion. With the object 
of providing for this and future extensions of its system of light- 
ing, the company has acquired a suitable site for its plant in Little 
Hamilton-street, and on Monday last a number of representatives 
of the Press had an opportunity of viewing the premises and 
plant, and also the arrangements for the lighting of the Corpora- 
tion Buildings. The new plant consists of one loco. type boiler 
working 100 lb. pressure, having a fire-box about 6ft. long by 5ft. 
wide externally, with wet bottom and dry front; barrel about 
4ft. 9in. diameter ; length of tubes, 13ft., supplying a compound 
non-condensing horizontal tandem engine, cylinders l4in. by 22in. 
diameter by 42in. stroke, to indicate 200-H.P. at 85 revolutions. 
The fiy-wheel is 14ft. diameter, with turned grooves for seven 14in. 
ropes. This engine, driving the largest Ferranti dynamo hitherto 
introduced into Scotland, is capable of supplying 3000 lights of 
8-candle power, and alongside of it there is a small engine which 
increases the capacity to 3500 such lights. In anticipation of the 
requirements of next winter, the company is to lay down a second 
engine precisely similar to the larger one, so that it will then have 
a capacity approaching 7000 8-candle power lamps. The installa- 
tion of the Municipal Buildings consists of 1000 incandescent Jamps 
of 16 and four lamps of 300-candle power. In practice Muir, 
Mavor, and Co. find that the cost of electric lighting is rather over 
twice that of Glasgow gas, which is now 2s. 8d. per 1000 cubic feet, 
and they convey the current by overhead wires, bearing the 
expense of carrying the wires into the public or private buildings 
where the light is to be used. The electric light is supplied by 
meter. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

Tue Cardiff shipping, railway, and colliery world is strongly 
represented in London this week, a House of Lords Committee, 
with Earl Bathurst presiding, sitting in judgment upon the Bute 
Docks Bill—the proposed amalgamation with the Taff Vale Railway. 
I have at various times touched upon the Bill and the several 
points which strongly commend it. With the arguments pro and 
con. everyone is now pretty familiar. The main point at present is, 
for one side to establish to the satisfaction of the Committee the 
facts which are locally accepted, or for the opponents to show that 
their interests will be jeopardised by the advantages given to the 
amalgamators. 

The promoters’ arrangement is that all the earnings of the Taff 
Vale and Bute Dock shall go into one joint purse, and from it the 
Taff Vale take 71 per cent., and the Bute Docks 29, the management 
to be by ten Taff Vale and five Bute Dock directors. The oppo- 
nents are Barry Dock and Railway, other railways having access to 
the Rhondda, and several influential colliery companies of the 
Rhondda, which have in each case a vital interest in the Barry 
Dock. Mr. Burman’s evidence, showing that 74 per cent. of the 
traffic to Cardiff was carried by the Taff Vale, was listened to with 
interest, also Mr. Inskip, Mr. Wood, the Mayor of Cardiff, Mr. 
Hooper, and others. It is to be a battle of giants, led by Mr. Pope 
and an by Mr. Pember. 

Trade generally is good. I find that most of the iron and steel 
works are doing well, one, Tondu, is about giving a second 
advance, so it is stated, of 5 per cent, Cyfarthfa maintains a firm 


lead in steel bar. In the old rail eo of the Crawshays it never 
would have been conceived as possible that these immense works 
could have been carried on with vigour night and day in the pro- 
duction principally of steel bar for tin-plate. Mr. Evans has placed 
the most competent men at the head of each department, has an 
able chemist, a good blast furnace manager, and the result, under 
his supervision and direction, is a class of steel that is held to be 
of the very first quality in the trade. It is fortunate for the dis- 
trict to have such m ement, as with simply rails to depend 
upon it would be but half-work in most of the steel works. In 
general merchant iron a well sustained demand continues at firm 
rices, 

” The following quotations are general:—Welsh bars, £5 2s. 6d. to 
£5; sheet iron, £7 10s. to £7 15s.; steel rails, £4 15s, to £4 17s. 6d.; 
light, £5 15s.; steel sheets, £8 15s. to £9; hematite, 54s. 6d.; 
Bessemer blooms, £4 12s. 6d.; bars, £6; Siemens bars, £5 10s. 
Some consignments of rails for India left this week. 

In tin-plate average work is being done. The week has been 
marked by one notable event—the = of the largest cargo of 
tin-plates ever sent from Swansea. This was 54,518 boxes, equal 
to a week’s make, and weighing 3528 tons. The cargo was taken 
by the steamer Londonderry to Philadelphia. In addition, the 
Londonderry took 83 tons of general merchandise ; in all, 3611 tons. 
It was chartered and loaded by the Atlantic Transport Company. 
Makers are well booked forward. Prices firm, but not much 
business doing. Iron ore is at 13s. 3d. 

There was a lessened export of steam coal last week ; but this is 
expected to be well madé up by the business of the present week. 
Best steam is selling well, and prices are firm at last week’s quota- 
tions; these are, 13s. 6d. to l4s.; seconds, 12s, to 12s, 6d.; Mon- 
mouthsbire, lls. and upwards. Small steam is selling from 6s, 9d. 
House coal continues to hold its own, and will until June, when a 
slight abate is likely. Present prices for best are 12s. 6d.; small, 
9s. 3d. For the latter demand is very brisk. 

A cargo of coal was sold this week in Cardiff, by auction, for 
7s. 9d. The coal was the Albion, which is having a good repute. 

The result of the last audit has not been a At the meet- 
ing of the Sliding Scale Joint Committee, in Cardiff, on Saturday. 
it was announced that the result of an examination of books showed 
that the colliers are not entitled to any further advance. The 
74 per cent. conceded from April Ist, and 24 from May Ist, are 
thus, by the equitable action of the sliding scale, all that can 
justifiably be claimed. This has given rise to some grumbling, and 
the colliers have expressed dissent. Still the modification and 
improvement of the scale is to continue, so it appears likely that 
the men will tacitly accept the decision. 

Pitwood is selling at 16s. Patent fuel is in demand at late quota- 
tions. 

The Merthyr and Aberdare colliers have held a meeting, at which 
they express their desire for weekly payments. 

At another meeting the colliers of the district expressed sympathy 
with the German colliers on strike, and agreed to forward a tele- 
gram to that effect. Northern coalowners are again trying to get 
naval custom for their coal, to the lessening of Welsh exports. 

Mr. Pritchard Morgan’s speech on royalties has been well 
received in the district. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

THE general condition of the iron market is a favourable one. 
Prices are firm, and in some cases show an inclination to rise. 
The reports from Silesia continue to be good. The output in pi 
iron, through increasing, finds a ready sale, both at home an 
abroad, prices are consequently very firm. The rolling mill branch 
shows a constant employment. The same may be said of the 
steel works and machine factories. 

The condition of the Austro-Hungarian iron market continues to 
be a lively one, and with the briskness in demand and the rising 
Pea pe in all branches, a longer duration of the present 
favourable conjuncture is generally expected. In foundry pig a 
steadily increasing demand is to be noted. As regards the rolling 
mill articles, there is a very iderable d d for bars. Sec 
tional bars, as well as building and constructive materials, are also 
in good request, and are still expected to rise, as the building 
season has become very lively. The demand in sheets and plates 
continues very brisk. The steel works are in active employ- 
ment, and will continue to be so for some time to come. 
The Carniolan Company have added to their establishment at 
Sava a new plant for producing Martin steel, which will be set to 
work in a week or two, At Vienna a large cast steel works is going 
to be erected, chief shareholders being the Floridsdorfer Machine 
factory and one of the first foundries of Vienna. The Ruoston 
Company at Prague have completed the large Danube bridge near 
Krems, the usual trials having gone off in a most satisfactory 
manner. The reports concerning the French iron market are not 
very favourable. In Paris prices are depressed. This is caused 
not only by the violent competition of the large dealers, but also 
by the manufacturers regarding Paris as their principal market. 
The accumulation of stock naturally preventing prices from becom- 
ing firm, it would be advisable for some works to look out for some 
other market. In the Nord Department the condition remains 
unaltered. Bars are weak and vainly endeavour to rise. Only in 
sheets and plates the demand is a little livelier. The works in the 
Haute Marne have booked some orders, though they are of little 
importance. 

The Belgian iron market continues to be satisfactory, as demand 
keeps steady in all branches; the works are in active operation, 
and prices maintain a firm tendency. The Belgian ambassador in 
Rome has sent to the Bruxelles Foreign-office the text of a Bill, 
roposing the letting of the Elba mines. According to this the 
talian Government has a right to either let or sell the works at 
Tellonica. 

The Rhenish- Westphalian iron market has maintained its former 
briskness. In the iron ore trade there is no change to note. The 
output continues large and brisk, and is actively sought after ; 
prices, therefore, have an inclination to rise. Best steel stone, cal- 
cined, is M. 13°50 to 14; raw ditto, M. 10°20 to 10°50 per ton at 
mines. Also in Luxemburg ores the busi is a satisfact one, 
Prices are firm and remunerative ; minettes are noted M. 3°10 down 
to M. 2°50. 

The pig iron trade remains brisk and firm, and demand is very 
lively. In spiegeleisen the inland demand continues stable, and 
for export great hopes are entertained. Prices have not been 
altered since last week. Forge pig maintains a firm —aes and 
a good business is I even if no export orders should come 
in. Prices are exceedingly firm, and even rising; yet there are 
some voices heard who declare a further rise in price rather 
dangerous, as it might become difficult for the inland manufacture 
to compete with foreign markets at the present prices of the raw 
materials. Basic and foundry pig find ready sale at the former 
ogee Luxemburg forge is noted at from M. 36 to M. 43 p.t. 

e business in bars remains lively, and a rise in prices 
is generally expected. The demand for hoops continues to 
be brisk, while — show an inclination to rise. The plate 
mills are genera , well employed. At a meeting held on 
the 5th inst. the Plate Mill Convention resolved upon raising 
the price for tank and boiler plates M. 5 per 1000 kilogs., the pre- 
sent prices for boiler plate being, therefore, M. 185, for tank 
M. 160 p.t. In wire rods, drawn wire, and wire nails, there is no 
change to report. Present list prices are, p.t. at works:—Good 
merchant bars, M. 130°50 to 133; angles, M. 138 to 140; hoops, 
M. 137°50 to 145; basic and Bessemer steel bars, M. 145; boiler 
lates, M. 185; tank ditto, M. 160; Siegen thin sheets, M. 160; 
eavy plates of steel, up to M. 170; iron wire rods, common 
quality, M. 114 to 120; in steel, M. 110 to 115; drawn iron or 
steel wire, M. 125 to 130; rivets, M. 190 to 230; steel rails, M. 120 
to 125; complete sets of wheels and axles M. 315; axles, M. 225 to 











230; steel tires, M. 220 to 235; light steel rails, M. 110 to 115. 








The total agar of pig iron, including Luxemburg, was ;— 
For March, 1889, 380,500t.; forge pig and ote, 177,109 t.: 
Bessemer, 39,878 t.; basic, 120,352t.; and foundry pig, 43,161 ¢. 
In March, 1888, 359,772 t. were produced. From January lst to 
March 3lst, 1889, 1,082,523 t., against 1,045,575 t. for the came 
period the year before, 

The Union at Dortmund has received orders for 12,000 t. stee] 
rails for Brazil. 

The chief proprietors of the Luxembourg ore mines have sent in 
a petition to the Railway Administration, requesting a reduction 
—of M, 1 p.t.—of the freight on iron ore, which would enable the 
Rhenish-Westphalian iron industry to cover their principal de- 
mand in iron ore—amounting to five million tons per year—from 
the Luxembourg mines, This measure could not fail to prove 
highly favourable to both parties, A lively business might almost 
certainly be expected to start, whereas at present the wagons 
which bring the coke to the south-western border return empty. 

The strike of the Rhenish-Westpbalian colliers, which an 
last week, threatens to become more serious every day, in spite of 
all that has been done to settle it peaceably. Some of the largest 
establishments have already been ebliged to suspend operations for 
want of coal; even the railway traffic bas nm considerably 
affected. The colliers complain that whilst the prices for coal had 
been em +f pushed, their own wages had not been raised at all; 
consequently the coal convention would be answerable for the 
strike. On the other side, the owners declare that the average 
ae of the colliers have been raised from M. 740 in 1879 to M. 910 
in 1888, and that there is no just cause to grant the claimed 15 to 
25 p.c. Up to the present day the strikers, as it would appear, 
are not sufficiently organised, numbers of them being young and 
giddy, but if a firmer organisation should by-and-bye hold them 
tighter together, and consequently strengthen them, the mine- 
owners would have to battle against growing difficulties, and this 
would be a cause, or rather pretext, for a further rise in prices, 
but as there is no protective duty on coal) they cannot well be 
raised beyond a certain limit, 








LAUNCHES AND TRIAL TRIPS, 


On Monday afternoon Messrs, Raylton, Dixon, and Co., Middles- 
brough, launched a fine steel screw steamer, built for Messrs. 
Harris and Dixon, which was named the s,s. Collingham. This 
vessel, whose leading dimensions are—length 295ft., breadth 
38ft., depth, moulded, 22ft. 10in., with a deadweight capacity of 
3680 tons, is of the raised quarter-deck type, but which, with ted 
bridge extending to forecastle, becomes a ‘‘ partial awning deck.” 
Her engines will be fitted by the North-Eastern Marine Engineering 
Company, Wallsend, of 210 nominal horse-power, with cylinders 
23in., 37in., and 6lin. by 42in. stroke. 

The steam yacht Eupbrosyne, launched from the yard of Messrs, 
Camper and Nicolson, of Gosport, and engined by Messrs, W. B. 
Thompson and Co., Dundee, ran the measured mile in the river 
Tay on the 11th inst., when a speed of 11 knots was attained, the 
engines Cachaing 300-horse power. The Euphrosyne has been 
built for Mr. W. J. Pawson, of Northumberland, and her dimen- 
sions are:—Length, 130ft.; beam, 19ft. 3in.; depth, 9ft. Her 
engines are triple-expansion—Thompson’s patent—the cylinders 
being 12in., 17in., and 30in.; stroke, 20in. Steam is supplied from 
a steel boiler at a pressure of 150 1b. per square inch, 

The s.s. Pladda, recently built and engined by Messrs. W. B. 
Thompson and Co,, for the Clyde Shipping Co., of Glasgow, was 
tried over the measured mile in the river Tay on the 4th inst. The 
mean result, with and against the tide, gave, we are informed, a 
speed of 12} knots, the machinery working with exceptional 
smoothness. ‘The dimensions of the Pladda are:—Length, p.p., 
243ft.; beam, 33ft. 6in.; depth of hold, 16ft. She bas been pit 
to the highest class at Lloyd’s, and has been fitted by her builders 
with triple-expansion engines, having cylinders 23in., 38in., and 
6lin. diameter respectively, with a piston stroke of 48in. The 
boilers supply steam at 163 {b, pressure per square inch. 

On Tuesday, the 14th inst., Messrs. Earle’s Shipbuilding and 
Engineering Company launched the new steam fishing vessel 
Doric, which they have built for the Grimsby Steam Fishing Com- 
pany, Limited. This boat is intended for line as well as trawl 
fishing, her dimensions being 100ft. by 20ft. by 11ft. Gin. She is 
built to Lloyd’s highest class, with considerable excess of scantlings 
in various respects, and has provision in the holds, in addition to 
the fish well, for the storage of fish, ice, &c. She is fitted with two 
sets of trawl gear, including fairleads, ports, rollers, revolving 
bollards, steam winch, &c. Her machinery consists of a set of 
triple compound, three crank engines, and a powerful steel boiler 
made for a working pressure of 150 1b. per square inch, which has 
also been made by Earle’s Company. 

On ae the 9th inst., H.M.S. Magpie was taken down the 
Channel—off Plymouth—on her trial trip. This is the first of 
three ships which have been constructed at Pembroke and engined 
4 Earle’s _ typanciny and Engineering Company, Limited, Hull. 

hey are single screw composite vessels of 805 tons, and belong to 
what is known as the Bird class, and the machinery consists of a 
set of triple compound, three-crank, high-speed marine engines, 
with cylinders 20in., 30in., and 45in, in diameter by 24in. stroke, 
these being supplied with steam at 145 1b. pressure from two double- 
ended steel boilers of the Navy type. The run was continued for 
twelve successive hours without intermission, and during the whole 
of this time there was not, we are informed, the slightest hitch and 
the machinery worked splendidly, the result being a mean of 
882 indicated horse-power, nearly 25 per cent. in excess of what 
was guaranteed. On Saturday, the 11th inst., the Magpie was 
again taken out for the four hours’ trial under forced draught, and 
developed an average of 1298-horse power, which was 92 indicated 
horse-power in excess of the contract, and was considered highly 
satisfactory by the Government officials on board. 


On the 13th inst. Messrs. Earle’s Shipbuilding and Engineering 
Company launched, from their yard at Hull, the second of two 
steamships they have on order for the Empreza Nacional’s mail and 
passenger service between this country, Lisbon, and the West Coast 
of Africa. The ship is built of steel, the dimensions being 340ft. 
by 41ft., by 28ft. depth of hold to top of floors, and she is classed 
at Lloyd’s as a spar-deck vessel on the cellular system of construc- 
tion, with water ballast arranged for in double bottom and in a 
deep-hold tank aft. There are three complete decks and a top- 
yallant forecastle, and large houses are fitted aft and amidships for 
cabin entrances, officers’ quarters, &c. Accommodation is pro- 
vided aft under the spar deck for seventy-two first-class passengers, 
the dining saloon and the entrance to their cabin being in after- 
house, and this part will be lined entirely with various-coloured 
polished marbles, Provision is also made amidships for thirty-two 
second-class passengers, and in the 'tween decks is accommodation 
for 120 third-class passengers, the bed places for these being on 
F. H. Street’s patent plan for emigrant berths. The crew are 
berthed in the topgallant forecastle, where is situated besides the 
lamp-room, stores, &c., in convenient positions, The ship will be 
schooner-rigged, and have powerful steam winches for working 
7 and steam steering gear amidships, and screw gear aft. The 
builders have carried out an elaborate installation for lighting 
throughout by me in addition to which the usual arrange- 
ment for illumination by the ordinary system of lamps will be 
made. The machinery consists of a set of triple compound three- 
crank engines, also of Earle’s manufacture, with cylinders 32in., 
48in., and 80in. diameter by 48in. stroke of piston, steam for which 
will be supplied from two large double-ended boilers of steel, made 
in accordance with Lloyd’s and the Board of Trade rules for a 
working pressure of 1601b. per square inch, and having each six 
Fox's corrugated furnaces, fitted with Henderson’s patent fire-bars. 
The vessel has been designed and built under the personal super- 
“ead of the owners’ representative in this country, Mr. T. C. 

ws, . 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 3rd, 1889, 
Tue American copper market is in an unsettled 


condition, and all manner of contradictory rumours | , .* When patents 


are abroad. No copper, either crude or refined, 
has been exported for a week. Exports of matte 
and ore since January Ist, 10,133,039 lb., against 


Condensed from the Journal of the Commissioners of 
Patents. 


THE PATENT JOURNAL. 


Application for Letters Patent. 
pai have been ‘‘ communicated” the 
“name and address of the communicating party are 
printed in 
meal May, 1889. 


7521. Hoipine Stoppers of Borries, C. Cox, London. 











24,518, _s ~ Exports, refin red, since Janu 
24, 018,04 0lb., A 18,698, ‘076 Ib, last year. 
Heav aes of | are made at prices rangi 


from 3°40c. to 3°42c. “Western spelter is offe 

at 4°72c. Conmnngtien of tin in the United States 

since January Ist, 4100 tons, as against 2800 tons 
same time last year. Prices are quoted to-day at 


2'15c., ae oy 20°75c. a year ago. ‘The demand | 7526. Avromatic CompensaTine Ferep Exxcrric Arc 


for tin is irregular, but the prospects are 
that the | summer trade will be above the average, 
The iron trade continues dull and unsatisfac- 


ham, 
tory in all markets. Even in railroad building 7529, — Raitway Cars, W. Smith, Aberdeen. 
there is a holding back that is disappointing to | 7530. SuLpHocyantDE of IRON as a Davo, G. Bamberg, 


rail makers. The best quotations heard of this 


week are 27 dols. in Eastern mills. Offers have | 7531. Conpxnsina Smoke, H. J. Hewoune, Shenley. 


7532. Securino Corks, A. Bowers, Porto 
been made at 29 dols. in Western mills, but no 7583. Ianrrion for Gas and other Enorves, H. Sumner, 


large contracts will be placed till next week, as 


k. 
the consolidation of three large Western steel rail 7534, — Dressxs, F, Collins and A. H. Fletcher, 
Liv 1. 


mills is determined this week. Wire nails are 


2°35 dols. At Cincinnati steel rails are 190 dols., | 7535. Lusricatinc Brarinos, J. E. Farrow, J. Worth- 


and wire nails 2°40 dols. Large sales of old rails 
are being made at Cincinnati at 20 dols.; old car 
wheels at 18dols. Foundry irons are selling at 
13 dols. at Chattanooga i in small lots. At Louis- 
ville offerings of iron have been heavy. Southern 
No. 1 coke is quoted at 14°50 dols.; silver grey, 
13 dols.; Soutbern car wheel iron, 18 dols, Large 
sales of Lake ores are — , every day. 
Minnesota ores delivered at Lake Erie ports are 
5°75 dols. Southern furnaces have already pur- 
prac 200,000 tons. Inquiries are on the market 
for about 850,000 tons of ore, which will be closed 
for as soon as freight rates are fixed. The bar 
mills all over the country are making Lan | little 
over one-half the amount of iron they could make 
if there was a demand for it. Angles are — 
at 1°90c. A great deal of bridge work is promise: 
next month. There is a hesitancy all around 
among dealers, and for no very good reason. 
Prices for iron are as low as they are likely to go. 
Quite a number of new roads are to be constructed 
this year. A 75-mile road is to be constructed in 
Southern California, through the San Francisco 
Valley, which will connect with the Eastern 
Pacific. Two million dollars have been absorbed. 
A railroad and om line is to be constructed 
in Colorado, from Denver kop 4 Muddy Pass, 
and follow Buffalo Pass to Salt Lake City. Several 
small roads are to be built in Illinois mostly to 
develope mineral properties. The Fort Worth 
Construction Company contemplates the construc- 
tion of a forty-mile road from Fort Worth to 
Texas. Rail makers will be satisfied with the 
business that will be done if one-half of the roads 
are built which railway journals announce are 
certainly to be constru this year. 








NEW COMPANIES. 
R. . following companies have just been regis- 


Cape Town District Waterworks Company, 
Limited. 

This company was red on the 2nd inst., 
with a capital of £100,000, in £5 shares, to acquire 
certain concessions to supp Ancona to the munici- 
palities of Woodstock and Claremont, suburbs of 
Cape Town, colony of Cape of Good Hope. The 
subscribers are :— 

Shares. 


J. Durham, 61, St. Mary Axe, E.C... .. .. 
E. Wotton, 11, yard, E.C. SOR 
J. Brodie, 61, St. M e, E.C. 

T. Lawton, ~ Norfol. Fy W.C. 

G. Rippin, 51, Clissold-road, N. . 
& Mess, 176, Church-street, Stoke Newington 

A. Dudgeon, 102, Greenwood-road, Dalsto: 

The number of directors is not to ae iess than 
three, nor more than seven; qualification, twenty 
shares; the first are C. Crew, w, J. H. Durham, 
J.8. Prince, and M. Robinson; remuneration— 
chairman £150, we d directors £100 per annum, 
with further £50 each after 1} per cent. e dividend, 
and a further £50 each after 10 per cent. dividend. 


tt ee et et et bet 





Crompton-Howell et Storage Company, 
im: 


This company was red on the 3rd inst., 
with eye of £19,600, in six founders’ shares 
of £100 and 19,000 ordinary shares of £1 each, to 


7522, ELecrric armock for Gas, &c., Enoines, H. 


7523, Pen, M. avery, Bi 
7524, STEAMBOATS, 
7525. STONE-CUTTING MACHINERY, 8. ual W. Dearden, 


7527, Merat-FaceD Lerrers, T. Clowes, Leeds. 
7528. Vevocipepes, H. Tolley and C, Truman, Bir- 


Sumner, K: 

Clough, Halif: 

London. 

Lamp, A. U. Alcock and H. Galopin, Manchester. 


London. 


ington, and J. McG. Carson, Manchester. 
7536. AuTomaTic Cuair, G. Strong, London. 
7587. Dry Earts Cuiosets, W. Congreve and R. Browns- 


wo on. 
7588. Loops for Hancino-uP Garments, T. Hirsch, 


r) 
7539. Conpensine Smoxg, J. T. Ellis, London. 

7540. Wasninc VEGETABLE Roots, A. W. Montgomery- 
Moore, London. 

7541. VeLocirepes, H. A. Becker, London. 

7542. Copar Or VarnisH, E. N. Norminton, London. 
7543. yey M urgical Patents Company and 


7544. Speep Reorsrer, E. de Pass.—(£. Millery, 
France.) 
7545, nee Pire Mou tps, 8. W. Allen and 8. Bryan, 


7546. "Oanrene, R. B. Loynd, London. 

7547. VeLocirepgs, C. F. Newman, London. 

7548. Process for Dryine, &., C. Salomon, London. 
7549. Lamp Wicks, H. Jud London. 

7550. CoLountnc Matrers, C. D. Abel.—(7The Actien- 
gesellschast fiir Anilin-fabrikation, Germany.) 

7551. Dryrmse Harr after Baruinc, A. Buermann, 


mdon, 
a ArTiriciaL Fugt, W. E. Gedge.—(P. J. Leteneur, 


nee. 

7558. CoLttar and other Srups, G. F. Brooking, 

London. 

7554. Exrractine Ow from the Livers of Cop Fiss, 

A. J. Boult.—(J. Lajage, France.) 

7555. Tasers for ApveRTisinG, &c., G. H. Holmes, 

London. 

7556. Nicut Commopgs, W. Teufel, London. 

7557. SappLe Frames, J. H. von Westphalen and F. 

Gross, London. 

7558. SIGNALLING in Raitway Trains, J. J. D. Clemin- 

son, London. 

7559. Guipine the Epcrs of Wess of Ciotu, J. J. 

Scholfield, London. 

7560. Nut-LocKixe Devices, A. Vogt, London. 

7561. Reoutatinc Apparatus for Fiuip PRESSURE 

Enotes, La Société Douge Freres, London. 

7562. Suarg for PLoveus, &c., W. Heithersay and E, E. 

Harrold, don. 

7568. Cocks, E, T. Chase, London. 

7564. Rim Locks, H. Y. Dickinson, London. 

7565. Armour Puiates, A. Cornwell.—(C. Icke, New 
South Wales.) 

7566. ane of Dixs for Axes, J. P. Kelly, 


on, 

7567. CompineD BurcLaR ALARMS and Sasu Locks, 
B. Caudle, London, 
7568. ELeocrric Batreriszs, G. H. Jones, London. 
7569. Gas Ovens for Baxrne, G. Crook, London. 
7570. Currers for Suzer SHears, &c., F. Y. Wolseley, 
London. 
7571, SHarpenrne Cutters for SHeer Suears, F. Y. 
a London. 
7572, we for SHearino Sueepr, F. Y. Wolseley, 

on, 
7578. Hyprant or Stanp Pire, A. Belhommet, 


to won H Cc urgeo! 
7574. Workinec Hypravtic Cranes, &c., J. St mn, 
Birmingham, ; ; y 
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7575. Rattroap Fros, F. J. Hee, London. 

7576. Boxgs, J R. y Calieja, Lo London. 

7877, Sueet Y So Boats, J. White and J. G. H. Hill, 
London. 

7578. Lasting Macuines, J. H. Jack.—(A. Dolge, 
United States.) 
7579. Trux-PLate Boxss, &c., for Foop, T. H. 8. Robert- 
son, London. 

7580. DRawine Be L. Frazer, Hon. A. 

. Hogg, and W. H. Raffies, London. 

7581. Bicyoves, T. Cavill, London. 

7582. FEED-WATER HEATER and Pussrme, J. D. Sulli- 
van, Manchester. 

7583. Guazina, J. Lancaster, Plaistow. 

7584. SPRINKLER Cork, A. Bosch. 
Germany.) 

7585. SEPARATING Lint from Corron Szep, R. F. 


—(G. Rebestock, 





carry on the manufacture and sale of 

batteries, and to take over the business of the 

Mg ton-Howell Electrical , Storage] Company. 
rst subscribers are :— 


J. Albright, Mansion Sep eieingn, 8 1 nl 
J. C. Howell, Caeffain, Llannelly 
H. Laurence, 29, Grove Hill-road, 8. E. 
G, Hartmans, 28, Hartington n-road, Bali: 
Sy ae a: 
e ‘o' 

L Maton, 21, Cannon-street, E.C. oo 80 

The number of directors is mr to i. is a 
four, nor more than seven; the first are R. E. B 
— ton, W. Albright, G. ” Albright, J. Albright 

¢. Howell; qualification, £500 shares; 

vinasediale £50 per annum, 


North British Water-Gas Syndicate, Limited. 

This istered on the 2nd inst., 
witha capital of £301 £301, 000, in £1 shares, to acquire 
the exclusive right to use and vend, and to grant 
licences for using and vending in Scotland all or 
any of the inventions, the subject of the water- 
gas patents. The first subscribers are :— 


J. W Benes: 9 Np -street, E.C 
bi P semmn 1, Cheapside, E.C. 


onthall 
A. Stone, 9, Be. ildred’s-court 
W. G nee, The Vi 


Shares. 


lt et et 





Shares, 








¥ Gin ela Niet © 
n's- eo ce 
J. Guthrie, 14, Malvern. Leytonstone.. 

The number of directors is not to exceed nine ; 
the fret are J, R. Stewart, J.P., J. Scott, C.B., 
J.P., T. Reid, J.P., S. Fox, J. P, R. Sinclair 

J.P., D. Graham, C.I.E., and C. W. Cazzeer. 
Qualification, 100 shares; remuneration, £500 


tet tt et et 


Manchester. 
7586. Stop Cocks, R. Howarth, Wolverhampton. 
7587. CoLouRING MATTERS, Bang.—( Messrs. Dahl 


and Co., Prussia. 
7588. Gulieeee Matters, A. Bang.—( Messrs. Dahl 
and Co., Prussia, 
7589. * Tasrise the Grip of the Hanp, H. Jacobs, 


— “Pvp PressuRE Brake Apparatus, J. Beech, 


7591. Looms, W. Wattie, Glasgow. 
7592, Prasrerers’ Lats, A. J. Hogan, London. 
7593. PREveNTiNG the Burstine of WaTER Pipss, A. J. 


Hogan, London. 
7594, Gas Morive | Enoines, E. and H. Crowe, Middles- 
ugh-on-Tees. 
7595, Lapigs’ WristLets, E. Nixon, London. 
7596. Decoratina Pituars, J. A. and H. Wilson, 
sae ” 
7 ALVANIC Ce.ts, C. H. Meyner, Live 1. 
7598, FERMENTING fae, Ww. G. Hick, Ramsgate. 
7599. Stanps for PaotocrapHic Cameras, J. V. and T. 
r, Keighley. 
7560. Veg LECTRIC InpicaTors, B. C. C. Cant, Waltham- 


8 
7601. Coupoux Rotary WuEkE x Enaing, P. D. Bowie, 


7602. Apptyinc SoLuste Disinrectants, R. Le N. 
Foster, Manchester. 
7603, Weicuina Macuines, P. A. Newton. —(The 
National Weighing Machine Compan ¥ United States.) 
7604, Arr Compressors, H. C. Sergeant, London. 
— , pea Vatvgs for ENGINES, ~ ag} C. Sergeant, 
mn 
7606. CHANNELLING ,Macuines, H. ©. Sergeant, 


London. 
7607. Lastine Boots, P. A. Newton.—(7he Universal 
Lasting Machine Company, coin States.) 
7608. Motors a = H. Clayton and C, A. 


7609. Devices md Cieansina Fitters, H. W. Berke- 
feld, London. 
7610. ‘APPARATUS for SuspenpinG a Kert xe, J. Telfer, 


as en and CLEANSING FLoors, 8. H. Hodges, 


ndon. 
7618. Srzam or Execrric Boat, 8. Price and C. A. 
Soderberg, London. 
7614. [ay aren of BaLLoons with Hor Air, G. 8. 
Parkinson, London. 
7615, PorraBLe TaBue, F. C. Lynde, Manchester. 
a bn mena T. Humber and J. H. Whitaker, 


DY 

7617. Soap, W. Smith, London. 

7618. Pomape, W. Smith, London. 

7619. Evxecrric Batrerizs, W. J. 8. Barber-Starkey, 

Manchester. 

7620. Packine Caszs, 8. W. Fieldes, Manchester. 

7621. ApsusTABLE Fo.pinc Cuair, O. Townsend, 

Homerton. 

= Pansy ee the Hanpies of Screwprivers, J. 

ropp, Sheffield. 

reas MBRELLAS, J. Cross, Cumberland. 

oe Om Lamp, G. and H. A. Rumbelow, 
en. 

7625. Macuines for the Propuction of a Sounp, F. L. 

wson, London. 

7626. Sprinc Box for Suppiyine Srrine, T. Ibbett, 

it. Neots. 

we. Saar Biocks and Tacxie, H. M. Chalmers, 


G Ww. 
7628, _ and Seconpary E.Lements, Mix and 
Genest, London. 
7629. Moutpine Drivine Putteys, &c., F. Kohler, 
London. 
7630, Puriryinc Water, J. Davis, London. 
7631. Prorectinc the Soies of Boots and Sxozs, D. 
Sim, London. 
= Fivsuma Cisterns for CLosets, T. and J. Holt, 

vel 
7633. MANUFACTURE of BuTTon FasTEeneRrs, R. Paulson, 
Mansfiel 
7634, Retorts for DistiLuiwe Suarez, J. and H. 
Armour, G ‘ow. 
76385. Armour Pratino Snips, &c, W. 8. Codner, 
London. 
7636. Manuracture of Borries, G. A. Fullerton, 
London. 
7637. Dies, P. M. Justice.—(The W. H. Page Wood 
Type Company, United States.) 
7638. Book and Inpex, P. M. Justice.—(G. Dugan and 
W. C. Carr, United States.) 
7639. Devices for Retarninc Storrers, J. J. Sands, 
London. 
7640. Gas Encines, 8. Lawson, London. 
7641. Gas, W. Walker.—(C. H. Seymour, France.) 
7642, Cuairs, R. 8S. Ash, London. 
7643, JOURNAL-BOXE3, R. w. Moffett, London. 
7644. Gas, J. T. Key, London. 
7645, Conpuits for E.ecrricat Conpuctors, G. W. 
Cook, London. 
7646. BRICK-MAKING, &c., Macuine, H. Kefershein, 
Germany. 
7647. DyNamo-ELEcTRIC Macutnes, &c., 8. 8. Wheeler, 
London. 
7648. Unironm Tension in Putters, H. Holden and 
esson, London. 
7649. a FLAT CARDING Enaines, G. Hurst, 


7650. "ween Sprinos for Doors, H. 8. Whitehouse and 
J. Clifford, London. 

7651. MeraLiic BRACKETS, W. H. Tonks and J. Burn, 
London. 

7652. Kitcnen Ranoes, C. Butcher, London. 

7653. OBTAINING Propucts from Rervuse, C. Dubois, 
London. 

7654. SutpHate of Ammonia Puant, P. J. Davies, 


mdon. 
7655. Banps for Baues, G. C. Alder, London. 

7656. Corsets, C. J. B. “ee London. 

7657. HorsesHors, &c., J. Clark and E. Maxwell, 


don. 

7658. Tevescopic Fronts for Lanterns, A. Wrench, 
mdon. 

= aa sna for the Preparation of Caxcin, J. 


Quaglio, London. 
7660. HorsesHoes, C. M. Sales, London. 
7661. HorsrsHoes, J. McDougall, London. 

7662, ADVERTISING TicKET, P. R. Moréon, London. 
a > y  -emeaaa Sentences, W. H. Thompson, 
mn 
7664. CuLoripe of SutpHur, H. H. Lake.—(L. Bemel- 
mans, Belgium. 


8th May, 1889. 


bs ~ Screw Covpiines for Pires, H. Kritke, Lon- 
on. 

7666. RepUcING ALUMINIUM, G. Bamberg, London. 
7667. RepucING ‘ALUMINIUM, G. Bamberg, London. 
7668. Lamps, W. P. Thompson.—{J. Cellier, France.) 
bg > ConTROLLING SPEED of Macutves, R. Thomas, 


Ww eee 


7715, Preservine Textures, C. F. Hime and J. H. 
N Lon 


7706. Cueckine the Payment of Money, T. M. Favell 


on. 
7707. Watcu Prorector, T. Faery pe nny London. 
7708. AuToMATIC Szat, G8 

7709. AUTOMATIC pobebnny  roets Kersten, Barmen, 


ermany. : 
7 Lapigs’ and GeyTLEMEN’s UNDERCLOTHING, W. i 


al on. 
7711. SicHs for Guns, H. H. Grenfell, London. 
7712. Mittinc Cioru, G. Greenwood and C. H. Taylor, j 


London. 
big = Cong for Catcuine Rats and Micg, T. M. Cannon, 


mndon. 
7714. CLEANING, &c., Saips’ Bottoms, G. O’Brien.—( W. i 
Pilkington, Ceylon: t 


on. 
7716. Propucine Curr-ammonia, C. F. Hime and J. H. 
N London. 


7717. Securine Butrons, F. R. Wright, London. 

7718. Fitters, F. R. Li be, London. 

7719. Execrric Ces, P. Schoo a 

7720. Cuuss, H. C. Blyth, 

7721. TRACHEAL, TuBE, R. H. Clarke, London. 

7722. Typz, F. Johnson, London. 

7723. SHOEING ANIMALS, A. M. Wood, London. 

7724. Bark Mi11s, E. V. Brown, London. 

bes = Damper, W. A. Fenner and F. Phillips, Lon- 
on. 


7726, Couriines, C. H. Wells, London. 

7727. Weiauine Tea, &c., W. H. Baxter, London. 
7728, Toy, C. Wells, London. 

7729. Boots and SHozs, R. ‘Brotherhood and J, Pester, 


London. 
7730. Door Locks, J. Garrud and W. Treadwell, 








on. 

7731. Deiverine Postage Stamps, H. A. Keogh, 
London. 

Sees Lawn Tennis Nets, G. F. Werry, 


on. 

77338. ae The ag oa Sotutin Syndicate and 

A. B, Cunningham, Lo: 

7734. BIcycies, F. yo ven 4 A. 8. Bowley, London. 

7785. PuotooraPHic Lenses, T. P. Watson and F. E 

len, London. 

7736. Sewinc Macuines, A. V. a London. 

7737. ORNAMENTING UMBRELLA, &c., Sticks, A. Cuzner 

and E. F. Faller, London. 

7738. Prope iers for Suips, H. C. Vogt, London. 

7739. UNDERCLOTHING, J. Miiller-Hoffmann, London. f 

be AvToMATIC ComN-FREED Apparatus, A. S. Ford, 
: 
/ 
| 


don. 
9th May, 1889. 


7741. Hyproca.cium Gas, G. W. ot) poate 
7742. Fine Kinpiers, W. p par ge 
7743. Compass Carp, W. O'Keeffe nr T. E. Creer, 


le of Man. 
7744. Merauuic Posts for Rartway SicNa.ina, 8. T. 
Dutton, London. 
7745. REAR-DRIVING Sarety Bicycies, F. Robinson, 
Birmingham. 


7746. Pencit Hotper and Pornt-prorectina CasE, 
J. N. B. Moore, London. 
7747. CARDBOARD Paper for PHOTOGRAPHIC PURPOSES, 
. F, Greene, London. 
7748. FLD PRESSURE Enarvgs, 8. Robinson, London. 
7749. Raisine, &c., Corn, A. O. Evans, Le! ory 
7750. Lamp Posts or STANDARDS, J. Hawk: and J. 
Braddock, Manchester. 
7751. SHUTTLE-GuARD for Looms, R. Schofield and W. 
Haslam, Manchester. 
7752, Water GAvoEs for Mrvezs, T. B. and C. Winter, |! 
West Newcastle. 
7758. Connectinc Links of CHains, W. G. Hanna, 

Belfas 


7754. Conversion of Iron, &c., Bars into Strips, J. 

Cooke, Stockton-on-Tees. 

= — Firrines for Casks, J. Bardsley, Man- 

ches 

7756. Inkinc Paps for Stamptne, J. E. Bohac, Glasgow. j 
7757. Dixner Gonos, E. R. Peyman, B | 
7758. Sprinc Motor for Sewinc MacHInEs, ,E. R. 

Peyman, Birmingham. 

7759. CoMBINED UMBRELLA WALKING-sTICK, G. Pey- 

man, Birmingham. 

=e Grove, 8. Terrell and T. Rogers, Red- 


7761. Depositinc Meta on Guass, O. P. Erard and B. 

J. Round, Birming! 

7762. CoUNTER-BALANCE for Box Lins, J. H. W. Spray, 
Birmingha: 


gham, 
7763. Hottow Bripces for Furnaces, F. Naylor, 
London, 
7764. Doors of Raitway CargiaGes, J. Smith, London 
7165. Warpinc Mitts, J. Butterworth, London. 
= Apparatus for ELevatixe Gran, &c., G. Lowry, 

ive: 

bie macy a aaa. &c., H. Smith and 8. 





verpoo! 
7670. Printinc Macutnes, T. Joh 
7671. Matcn Boxes, W. Kilsby, London. 

7672. CURTAIN POLE Rivos, W. T. C. bit ae Rugby. 
7673. Execrric WIRE INSULATORS, A. W. Heaviside, 
Newcastle-on-Tyne. 
7674. ABOLISHING CHains on Bicycies, A. D. Sains- 

bury, Sandymount. 
=z Hover for PHotocraPHic P.atss, T. Stanway, 


= Pipe Currine Macuine, A. Morton, Birming- 

m. 

7677. Rovine Frames, 8. Hulme, Manchester. 

7678. WeicHING Macuings, J. Jamieson, G we 

7679. Fasteninc Boxes, J. H., W. H., and B. H. 
Jones, Wolverhampton. 

ba — Pristine Macuiyges, J. Sutherland, 


7681. "anwine Macuines, H. A. Oldershaw, Leicester. 
—[Date nar for under Patents Act, 1883 8. 103, 
18th March, 1889, being date of application in 
France. ] 

7682. Cuttinc Out Garments, J. Baier and J. 8. H. 
Schott, Bradford. 

7683. CoLLiery Tus and other WueExets, W. F. Butler, 


Liverpool. 
7684, ‘Samant and Hor Water RapiaTors, W. G. Cannon, 
London. 
7685. Oars and Scu its, J. du Boulay, Salisbury. 
7686, STANDS for CANDLES and Lamps, W. orew, Bir- 


mingham. 

7687. ig E. S. F. Mann, Salisbury 
7688. DetacHaBLe CRANKS for Venecoanm, J. W. 
Jones, Birm: 

7689. Means for INDICATING STANDARD Time, J. M. 
Spink, London. 

= — Ammonium SutpHipe, E. W. Parnell, 

verpoo 

7691. oe CarTripers, W. B. and H. J. Avery, 
Birmingham. 

7692. Gravity Ratiways, G. Robson, Sunderland. 
— Boxes of Weav yina Looms, J. W. Howard, 


7694. Buttons, W. Palmer, Birmingham. 

7695. Macuines for Hackuina Fax, J. Erskine, 
Halifax. 

7696. Mortice Locks and Latcues, C. Young, Tun- 
bri Wells. 

7697. SHapina Merats, T. M. Bear and J. Paxman, 


mdon. 
7698. Stanp for VeceTaBLE Presses, J. Buckland, 
Taunton. 
7699. ExTractinc Nitrogen for Sewace, G. A. H. 
Gabet, London. 
7700. PHOTOGRAPHIC Dark Surpes, &c., A. Turner, 


Lon 
7701. Vardnatios Fans or Ark PRope.iers, A. Scott, 
ley. 
7702. Schoo. Desks, W. Preston, Oxenhope, near 


ley. 
7703. Timm Recorpina Apparatus, C. Martin and J. 
Hickisson, London. 
7704. Revotvina-FLat Carpina Enaines, G. Hurst, 
London. 
7705. STavE-cuTTiING Macuines for Casks, A. Potter, 


res Raisinc Lapres’ Dress Sxrets, J. B. Gaskell, i 

mdon. 

7769. Doc Cottars, X. F. Nuttall, London. 

7770. DISINTEGRATING Manure, W. P. Thompson.—(Z. 
Malliczky, Bohemia.) 

7771. DisPLayInc ANNOUNCEMENTS in RESTAURANTS, 
A. W. Hosking, Manchester. 

7772. PuHorocraPHic ALBuMs, E. Posen, London. 

7778. AcruaTine Sicnas, R. C. Sayer, Bristol. 

7774. Supptyine Exiectric Currents to Boats, &c., 
R. C. Sayer, Bristol. 

7775. Scuoot Desks, C. F. Wake, London. 

7 SELF-SUPPORTING Concrete Casinc Iron, 8. 

‘on, Iondon. 
77. Daa WATER-CLOSET Pans, A. W. Soames, 


7778. Repucine ALuminivum, F. F. Jones, London. 
7779. CLeansine Carpets, &c., J. Gamgee, London. 
7780. ELECTRICAL-FIRING APPARATUS for ORDNANCE, 
R. Morris, London. 
7781. Propucine Om Water Gas, A. M. Hay, London. 
7782. Banos, A. Tilley, London. 
7783. MAKING Cicar Fitters, E. H. Langer and P. E. 
E. n, London. 
7784. RESERVOIR Pens, J. Falconnet, J. M. and J. E. 
Rubin, and J. Sautier, London. 
7785. SteaM Pressure Enoines, R. Kennedy, Glasgow. 
7786. CaFETIERE, N. E. Banning, London. 
7787, MeasvuRinG GaucE for the use of TYPEFOUNDERS 
Puncu Cutters, T. F. Miles, London. 


7788. Sarety and other Bicycies, H. Leslie, London. 
7789. ne for Fitiive Bort es, T. C. Howlcroft, 
ndon. 


7790. PorTaBLE WaTER CLosets, A. Cassard, London. 
7791. Pure Enorves, H. E. Newton.—(R. Kron, Ger- 


many.) 
= a &c., Licuts, J. Broad and G, C. Fowler, 


on. 
7798. SMoorHine and Factne Lino.eum, J. Lowman, 
ndon. 

7794. PHonocrapus, G. E. Gouraud.(T. A. Edison, 
United States ) 

7795. ABSORBING PeTRoLtEeum, G. A. Cannot and L. N. 
Frére, London. 

7796. SueporTixc ELEcTRIC Conpucrors, W. A. § 
Benson, London. 

7797. Harr Pins, G. W. Young, London. 

7798. Lire-savine Camp Sroot, J. Casey, London. 

7799. MatcH-Box end Asu-Tray, A. J., H. C., and 
W. C, Needham, London. 

7800. SUSPENDING Canvas for ADVERTISEMENT, J. 
Phillips, London. 

7801. Boats, W. Heslop, London. 

7802. Azo Dyes, B. Willcox.—(The Farbenfubriken 
vorm. F. Bayer and Co., Germany.) 


10th May, 1889. 


. Borriine Apparatvs, B. 
7308. Drawinc Boarp EXTENDER, 


r, London. 
. W. Jennings, 


‘ansea. 
7303. Povuttry Hovses, W. Palmer, Bath. 
7806. Sprinc CutTiery, J. J. Cockrayne, Sheffield. 
7807. DupLex JacquaRD Macuines, W, Rodger and 











per annum for each director, 


iverpool. 
7611. Toy, J. Fielding, Manchester. 


ndon, 


R, Laing, Manchester. 
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7808. Evecrricat ALaruM, A. Julian, Basingstoke. 
7809. Canp.esticks, H. G. Boston, York. 
7810. ELecrrica Instruments, W. H. Douglas and 
T. H. Parker, Birm‘ . 
7811. Narurat History Cases, E. Sumner, London. 
7812. Water-cas, G. Rose and A. and M. B. Baird, 
Ww, 


7813. Vessets for Heatine and Rerricrratine, G. 8. 
Jones, London. 

7814. Anpomrnat Bett, K. and C. J. Wood, London. 

7815. Covp.ine of Tugs, W. P. Thompson.—{J. Calrey 
and E. Lamal, Belgium.) 

7816. Furnace Bars, L. Helliwell, Halifax. 

7817. Seatmyc Liquip and ether Taps, J. Pendlebury, 

ion. 

7818. Specracues, &c., J. McPhail, Live: I. 

7819. Gas or Vapour Lamps, W. Gordon, Live: 1. 

7820. Pickers for Looms, R. Gledhill and R. E. Field, 
Halifax. 

7821. Lirtine Heavps in Looms, H. Crosland, Halifax. 

7822. Borries, C. Houghton, London. 

7823. Waee. Centre, A. W. White, Portsmouth. 

7824. Distnrecrant, G. H. Jones, London. 

7825. Numericat Printiya, J. Phillips, London. 

7826. Heatise Water, &c., R. B. and A P. Main and 
H. Darwin, London. 

7827. Fixruye WasHers on Borrie Stoppers, J. Wilkin- 
son, Newcastle-on-Tyne. 

7828. Sewinc Macurives, A. Anderson and R. A. F. 
Pollock, Glasgow. 

tas ~~~ gacamnceee Cameras, J. M. Turnbull, 

irgh. 

7830. Lamp Cooker. I. Grove. Redhill. 

7831. Rai, J. Woodward, Dublin. 

7832. Extractinc Merats from Ors, F. Merricks and 
G. A. Nussbaum, London. 

7833. AuToMaTic ALarM for Porson Borties, W. J. 
Baker, London. 

7834. Soap, W. Johnstone, London. 

7835. Moutupreces for Hot-waTer Borriss, &c., F. E. 
Plumb, Leeds. 

7836. oe Heap Start Hatrer, R. Jones, 


on. 

7837. Bort, W. C. Byatt, London. 

7838. CusHron-HOLDER for Comrort of Ixva.ips, H. 
Grove, i 

7839. Comprnation of a Fan and Parasor, E. R. Pey- 
man, Birmingham. 

1 — for Canrenters’ Compasses, B. Boshier, 

Oa! 


7841. Sarps' Berrus, H. H. Chilton, Birmingham. 

7842. Mecuanicat Stoxers, W. Sunderland, Halifax. 

7848. Weert Gearinc, W. J. Brewer, London. 

7844. Apptiance for Licutiyc Lamps, W. 8. Bevan, 
Bristol. 

7845. Frrevicut, T. Ellis, Bolton. 

7846. Morions for Looms, W. F. Heys.—(A. Lamouret, 
France.) 

7847. Water Gas, R. S. Baxter, Broughty Ferry. 

7848. Rerriceratinc Recerracies, &c., W. Howlin, 
London. 

7849. Vevocrrepss, A. Jelley, London. 

7850. Music Stanp, J. J. Hodgso. 

7851. . 

“==. Sprratty Wrxpinc Wie on Tunes, J. Cockburn, 

iW, 


7853. VENTILATING Apparatus, W. M. Syer and W. R. 
Clark, London. 

7854. CARBURETTED Arr Gas, G. P. Armstrong.—{G. 
Jaunez, France. 

7855. Recorpinc Notes of Kreyep Instruments, J. 
Mackie, London. 

7856. Exrxecrrica, Traysrormers, W. C. Johnson and 
8. E. Phillips, London. 

7857. Cotourtnc Matrer, O. Imray.—(The Farbwerbe 
vorm. Meister, Lucius, and Briinung, Germany.) 

7858. Darvers’ Brake Va.ves, G. Westinghouse, jun., 

anc F. Moore, London.—{Date applied for under 

Patents Act, 1883, Section 103, 2nd January, 1889, 


being date of application in the United States. ] 
7859. Desicns in Woop, P. M. Justice —(The C. W. 


Spurr Company, United States.) 
7860. Hotpers for Lamps, 8. Pitt.(C. Lemon, New 
Zealand.) 
7861. Buixps, H. N. Crellin, London. 
7862. Purgs, W. J. Bassett, London. 
7863. Sappies, &c., J. Sondheim, London. 
7864. LicuTmnc Apparatus, H. de V. Stacpoole, 
London. 


llth May, 1889. 


7865. Yarn Dressinc Frames, J. Garstang, London. 

7866. Manumotive Veuicwes, J. P. Clarkson, Stockton- 
on-Tees. 

7867. Horszsnor, H. Turner, Walsall. 

7868. Evectric Meters, W. Emmott and W. Ackroyd, 


= 
7869, Smatt-arms, C. J. Bonehill and A. J. Simpson, 
__Birmingham. 


7870. Evecrric Generator, J. Gozo, London. 
7871. PHorocrapuic Cameras, R. J. Appleton, Brad- 


hire. 


fi 
7872. Automatic Toys, G. Hewitt, Shro b 
ERNE PLATES, 


7873. CLeansinc Grease from Tix and 
8. B. Bowen, Liverpool. 

7874. Bripies for Rrprxc, R. Smith, Coventry. 

7875. Removinc the Pouts of Nats from the InsipE 
of Boots and Sxogs, J. Pugsley, Bath. 

. Oxrpismye Coat-cas, E. Patterson, Liverpool. 

. Pirie Fasrics, B. Ellinger, Manchester. 

. Hay and Straw Press, W. E Martin, London. 

. Ranoe-rrnver, L. Patz, London. 

. Brusnes, C. H. Aston, Birmingham. 

. ANTI-FOULING Parnt, N. B. Dennys, London. 
TaBLe or Desk, F. C. Lynde, Manchester. 

7883. ELectro-motors, T. Cuttriss, New B: te. 

. Roastine Corres, T. Greenwood, London. 

. Pistons of Encrves and Pumps, J. H. Mitchell, 
Halifax. 

7886. HARDENING of SteEL, W. Potter, Manchester. 

7887. Castine Steet Articies, C. Lingard, Sheffield. 

7888. CyLunpers, &c., of Carpine Encines, R. Tatham, 
Manchester. 

7889. Gas Recu.ator, J. Taylor, Nottingham. 

7890. Stoprixc and Lirtinc Macutyery, J. Taylor, 
Nottingham. 

7891. SeLr-sustamsmsc Apparatus for Hosts, J. 
Taylor, Nottingham. 

7892. Foxnexs, H. J. Reid, London. 

7893. MicRO-cHRONOMETRICAL MEasuRING, F. Caws, 
Sunderland. 

7894. omnes Exectricity, L. B. Atkinson, 

mdon. 

7895. Dynamos and Motor Generators, L. B. Atkin- 
son, don. 

7896. CLeaninc Tramway Lines, J. C. Merryweather 
and C. J. W. Jakeman, London. 

7897. Apparatus for SHowtne I.iustons, E. 8. Bruce, 
London. 

7898. Dust Buys, H. Diggins, London. 

7899. Dust Bins, H. A. Price, London. 

7900. Curonometers, J. Bon, London. 

7901. Concentration of SuLpHuRic AcrD, G. Veitch, 


¥ -4 
7902. Catt Betts, D. Brown, London. 
7903. anes for Rais Water Pires, J. J. Lewen, 
mdon. 
7904. Comprnep Pew and Ink-ERasEr, C. E. Cousens, 
London. 


7905. Measurine Distances of Oxsects, C. F. Martin, 
London. 

7906. Maxine Fiexrsce Meta.iic Tuses, F. Walton, 
London. 

7907. Corn-rReED Apparatus, E. Edwards. —(R. 
Bachrodt, Germany.) 

7908. ATtacuinc Hanpies to their Spruvpizs, T. 
Kennedy, London. 

7909. TREATMENT of Grain for Brewin, A. Perry, 


London. 
7910. Brine for Coo.tne, J. D. and J. H. Koopmann, 
London. 


7911. Cicar Perrorator, H. P. Hodges and R. 
« Phillips, jun., London. __| 





7912. Rorary Enoines, L. Ferritre, W. Glover, and 
W. H. Hobson, London. 

7913. Manvuracrure of Cement, 8S. Hindley and G. R. 
McKenzie, London. 

7914. Printinc Macurines, W. Millard, London. 

7915. Quick-F1RIne Guns and Fire-arms, E. 8. Higgins, 


ion, 
7916. SigNattine Apparatus for Rartways, G. Haase, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Ojice Oficial Gazette. 


260. Barsep Naw, P. V. Husted, New York, N.Y. 
—Filed October 9th, 1888. 

Claim.—A barbed or roughened nail provided witha 

smooth shank and a row of barbs or roughnesses 


[398,260] 


es — = 











arranged around the shank in a spiral direction, sub- 
stantially as shown and described. 


398,418. Mxays ror AvuToMATICALLY REGULATING 
THE Fiow or Liquip Fvsi To Insector BURNERS 
FoR Steam Borers, A. D. Linn, Racine, Wis.— 
Filed June 11th, 1886. 

Claim.—The combination of the steam boiler, the oil 
supply pipe, its nozzle for delivering oil to the fire-box, 
the second nozzle concentric with the first 
and connected by a pipe with the steam space of the 
boiler, so that the steam is caused to effect the delivery 
of the oil to the fire-box, the valve in the steam passage, 
the valve in the oil , and the diaphragm con 
nected with both valves and communicating with the 
steam space of the boiler, whereby variations in the 
—e ressure are Cai to positively vary the flow 
of oi 


y the oil-controlling valve, and further vary 


ia 
orn tOr 


a 





the flow by regulating the steam jet. In an apparatus 
for qubemationly feeding liquid fuel to a boiler, and 
in combination with the boiler, an oil supply pipe, 
and a delivery nozzle attached thereto, a concentric 
nozzle, and a steam conductor leading thence to the 
steam space of the boiler, so that the steam jet is 
applied to feed the oil, a steam actuated diaphragm, 
two valves connected to and operated by a diaphragm, 
and wenger yo se i + vapors = — 
passage, and two ependent valves qr for arbitrarily 
controlling the oil [oh im delivery. In combina- 
tion with a frame or body having the passage i there- 
through, the tubular body ¢, inserted through the 
body and provided with the two valve spindles enter- 
ing from opposite sides. 


398,617. Jack Screw, C. H. Hopkins, Lyndonville, Vt. 
—Filed August lst, 1888. 

Claim.—In a jack screw, the combination, with the 
standard, cap, and base rest A B C, of a cylindrical 
nut E working on a screw F therein, the bevel rK 
rigidly attached thereto, the bevel gears H and L on 
the stub shafts I and M at right angles to said gear K 
and e g therewith, a ratchet wheel ¢, that may 
be rigidly attached to said stub shafts I and M, an 








. a's 
RK! MOS 


operating handle 4, that may be loosely mounted on 
said stub shafts, and a double pawl g, pivotted between 
the 1 of said handle and forced into engagement 
with the ratchet wheel ¢ by the action of the bevelled 
edge on the lower end of the bar a in forcing the 
spring / to one side or the other, as and for the purpose 
set forth. 


398,628. Fricrion Ciutcn, F. H. Laforge, Waterbury, 
Conn., and H. J. Barker, Philadelphia, Pa.—Filed 
November 19th, 1888. 

Claim a penne —- on. con- 
sisting of a h arranged u as and forming a 
perme a chamber po aod per) shaft, combined with 
a longitudinal slide concentric with said chamber and 


V/A — | 
=== Yl 


ea 
ts ae 
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arranged upon a shaft for longitudinal movement, but 
engaged with said shaft gop the suid 
slide provided with a surface within said chamber 
to frictionally engage or 
disengage said slide and » according to the di 
tion of movement of said slide, the said slide also con- 
structed with a conical concentric surface within said 
chamber diminishing in diameter in the direction in 
which the slide moves to disengage its frictional sur- 
face from said head, said conical surface of smaller 





diameter than the internal diameter BF the said 


position, substantial as described. (8) In the pump 
ofa i 





chamber, ok portion of the surface of 
which surrounds said conical portion of the slide being 
concentric with the said conical surface, with rollers 
arranged upon er axles between the conical 





surface of said slide an e corresponding surface of 
the said chamber, sub tially as and for the purpose 
described. 


601. Enoive Latue, J. Flather, Nashua, N.H.— 
Filed June 21st, 1888, 
Claim.—{1) In an engine lathe, the combination, 
with gear-carrier d, having arm g, provided with the 
side stud /, of cam i, mounted on vertical axis 4, and 


(398,601) ¢ 
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formed with spiral groove d, interlocked with said 
stud and provided with lever p, all substantially as 
specified. (2) The combination of gear-carrier d, cam 
i, and the adjustable arm-supporting screw ¢, arranged 
said arm, substantially as specified. (3 
The combination of spindle B, feed gear F, secu 





thereon, feed spindle a, with its fixed gear , gear- 
carrier d, having arm g, with its stud A, gears ¢ /, 
mounted on said carrier, and cam i, mounted on its 
axis k, and formed with groove j, interlocked with 
said stud A and arranged to actuate said carrier, all 
substantially as specified. 


398,636 ApsustaBLe Hines, £. A. Mallory, Cincin- 
nati, Ohio.—Filed October 29th, 1888. 

Claim.—In a e, the combination of the leaf a, 
having a cylindrical screw-headed end h, a cylindrical 
body }, provided with a screw-threaded longitudinal 
bore to receive the screw-threaded end of the leaf, and 
provided also on its inner end with a head comprising 





the lugs m n, said head having a screw-threaded bore 
transversely thereof, a pivot bolt /, having a screw- 
th ed to be ag _—— — 
of body 6, a collar d, integral with the pintle, a loc 

nut ¢, te a hinge loop g, all substantially as described. 


398,638. Batt ror TuBE-wELDING MANDRILS, W. S. 
McManus, Chester, Pa.—Filed December 10th, 1888. 
Claim.—(1) A ball for the purpose set forth, formed 
of an integral hollow body having the continuity of 
its peripheral wall broken by a longitudinally-extend- 


= © 


ing slot or slots, substantially as described. (2) A ball 
for the purpose set forth, consisting of an int 
hollow body with an interior neck and slot or slots 
breaking the peripheral continuity of said integral 
body, substantially as described. 


398,784. Hypraviic Jack, F. J. Joyce, Dayton, Ohio. 
—-Filed April 12th, 1888. 

Claim —(1) Ina h me ot gra the ram head 1] 
having both inlet valve 22 and outlet valve 14 placed 

erein, as and for the purpose fied. (2) Ina 
hydraulic jack, the combination, with the chambers 25 
and 26, of the ram head 1, er inlet valve 
chamber 19, and a 24, leading from the ex- 
treme side of the c iber 25 to the inlet valve 
chamber 19, to permit the bet pete, Be the jack ina 
horizontal or inclined as well as in a perpendicular 








hy jack, the combination, with the ram 
head 11, having inlet and outlet’ valves located therein, 
and \a side passage 24, provided with valve 22, of a 
plunger 1, having the inverted cup-pac! 2’, for the 
purpose of secu ng « perfect vacuum in the plunger 
chamber, substantially as described. (4) In a hydraulic 
jack, the combination, with the cham! 25 q 
of the ~~ — a4 at, 1 valve vor-¥ 15 and 19, 
unger chamber 17, and passages and 18, leadin, 
= the chamber 25 through said valve chambers te 
the plunger chamber, the valves 14 and 22, having 
stems 18 28, the valve springs 12 and 21, and the 
= 1, having an inverted cup packing 2’, and 
— ded with a lug 28, substantially as described’ (5) 
n a hydraulic jack, the combination of the tubes 
CH, the chambers 25 and 26, the ram head 11, havin, 
valve chambers 15 ani 19, plunger chamber 17, fr | 
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passages 24 and 18, leading from the side of the upper 
chamber 25, through the valve c rs 19 and 15, 
into the plunger chamber, the valves 14 and 22, having 
stems 18 and 23, the nuts 10 and 20, and springs 12 
and 21, for supporting said valves, the plinger 1, pro- 
vided with lug 28 and packing 2 and 2’, and the ee 
pb and nut 81 at the lower end of the ram head, 
substantially as described. (6) Ina . jack, 
the combination, with the head J and the plunger 1, 
of the s K L, the rock shaft 4, having Journals 5, 
supported in said bosses and provided with cranks 6 
and 9, the king rings M N, and the jam nuts P Q, 
substantially as described. 


976. ApraRaTus roR Manuracturina So_prr 
> Robertson, Brooklyn, N.Y.—Filed Sep- 
tember 28th, 1886, 

Claim.—{1) The combination, with the combined 
lead press and flux containing and heating vessel, of 
the described separate hea’ devices located at and 
so as to heat the lower end of the said vessel, as and 








i? ; == 
= 


for the purpose specified. (2) In the described lead 

ress, thr te ps holder G and contained core H, 
the combination, with said holder and core, of highly 
heated blocks of iron V V, one or more, constructed 
and applied as and for the purpose described. 


399,243. Manuractrure or Piumpers’ Traps, i. 
Clarke, Gravesend, N. Y.—Filcd October 12th, 1888, 
Claim.—(1) As a new article of manufacture, a 
lumber’s trap having a body contracted at one end to 
orm a neck provided with a cap B, and at the other 
end to form the bottom in one piece with the body, 
with a central closing plug at the bottom, and with 





|399,243 





inlet and outlet pipes, substantially as set forth. (2) 
The within-described improvement in the manufac- 
ture of plumbers’ traps, the same consisting in spin- 
ning down one end of a soft metal tube to form the 
contracted neck of a trap body, in spinning down the 
other end and forming a bottom in one piece with the 

'y to close such a, with the exception of a central 
opening, and then plugging said opening, substantially 
as set forth. 


899,302. Varve, EF. 
November 1st, 1888, 
Claim.—In a valve, the combination of a casing 
having two distinct enclosed ports or passages of . 
mental configuration whose central integral w 
have an © ng therein for the entrance of the key, 
and forming , & flat valve plate with two seg- 
to be mounted in a 


Ware, Omaha, Nebr.—Filed 


mental openings therein adapted 


399,302 
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suitable seat above the enclosed ports or passages, and 
provided with an integral stem which depends down- 
ward into the central opening between the central 





adapted to bear against one of the side walls of each 
of the enclosed ports when the valve plate is opened 
or shut, thereby to cause an exact tion, and a 
coiled spring inserted between the key and the 
valve casing around the stem to cause the valve 
_— hn be retained in its seat, substantially ar 
lescribed. . 
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ON THE LAWS OF STEAMSHIP PROPULSION. 
By Robert MANSEL, Glasgow. 


Iv the columns of Tue Encinrer formule and figures 
may, by some, be considered a troublesome ingredient ; 
and, by most readers, be skipped as so much incompre- 
hensible juggling, leading to no practical result. Still, I 
am encouraged in the belief that the space occupied by 
me isnot wholly wasted ; and, to others, may be illustrative 
of many important relations existing between various 
types of vessels, even when apparently so very different 
as the twin screw warship Edinburgh, and the Channel 

dle steamer La Flandre, depicted in Tue Enainerr of 
the 5th April. 

Referring to my notes, from the Admiralty tables of 
trial data, transcribe three a upon the Edin- 
burgh at Isle of Wight, on 11th September, 1880, And, 
by way of comparison, three experiments on 22nd May, 
1880, upon the Channel paddle steamer Prins Hendrick; 
the builders of the latter being the eminent firm of 
Messrs. Elder and Co., Glasgow, respectively, as follows : 

H.M.T.8.8. Edinburgh, P.S. Prins Hendrick. 


Observed Indicated Revo- Observed Indicated Revo- 
speeds, V. powers, E. lutions, N. speeds, V. powers, E, lutions, N. 


15°99 .. 6754 .. 87°24 16°72 «. «8678 =. S818 
11°96 ««. «62587. 2S 62°83 14°19 ww «= 2082—i«ww HS 
9°85 .. 1508 .. 51°20 12°18 ~.. 1250 .. 21°87 


I have formerly explained, the simplest elementary 
relation between such data, is, necessarily, of the nature 
of a force relation, of which the general form is : 

Log. i. C+cV. Or, written more fully, 
E d2 8 
. y. = ] — a- " 

(1) . . Log we 8 31,0107 * (a-n) V 
I have also shown, the form of the revolution, or space 
relation to be : 

(2) . . Log. N = log. m + log. V + n2V. Whence, 
by adding the corresponding members of (1) and (2), 


(3) . . Log. E = log. as fm + log. V + aV. 


21,010 


This latter I have shown to be the true form of the 
Admiralty formulas, so well known under the very 
erroneous forms, E = Di V® = = 
C Cl 
with (3), by taking the logarithms of the members of the 


+ log. V + 2 log. V. Con- 


Or, to compare 


first form, log. E = log, Di 


Cc 


trasting the second members, we see log. as fmis 
21,010 


something very different from log. * . And the doc- 
trine of probabilities presents serious objections to the 
hypothesis, a V = 2 log. V. On rare occasions, we have 
one wrong assumption correcting another equally faulty 
one; and, as a consequence, may have a mere accident 
raised to the dignity of a general law. 

In the first place, let us consider formula (1), and sup- 
plying the values of the constant quantities involved in 
its second member, it will be found. We can write very 
approximately — 

H.M.T7.8.8, Edinburgh. P.S. Prins Hendrick. 
Log. ‘- ‘7967 + +0683 V. Log. . = “9283 + -0688 V. 


The equality of the coefficient of V, in both vessels, 
leads to several important issues, and I proceed to verify 
it. Only, I have to premise: a preliminary analysis would 
divulge some slight inconsistencies in the data; which, I 
have often explained, as an unavoidable consequence of 
the approximate mode of determining the speed, through 
the water, by averages of runs made with and against the 
tidal and wind drift. This leaves small residual errors. 
In the present case, in Edinburgh, the speed 11°96 ought 
to be 11:90 only; and its revolutions, probably, 62°91 
instead of 62°33. In the second vessel, the speed 14°19 
knots, with great probability, was only 14°15 knots ; and 
its revolutions 25°5 increased to 25°87. With complete 
command of the necessary data, this could be demon- 
strated; but the differences I have noted, are so very 
small, most people would consider “the game not wort 
the candle.” I therefore assume :— 

H.M.T.8,8. Edinburgh. P.S. Prins Hendrick, 


True speeds V =15°99 11°90 9°85 16°72 14°15 12°18 
Values 0683 V = 10021 ‘8128 °6728 1°1419 ‘9664 ‘8318 
Add constant “9283 “9288 ‘9283 


= ‘7967 ‘7967 ‘7967 





Sum, values of log. x= 18888 1°6095 1°4695 2°0702 1°8947 1°7601 by (1) 


Next, calculate from data quoted at commencement : 


Since log. E = 3°8206 8°4043 8°1784  3°5656 3°3079 3°1000 
And log. N = 1/9407 1°7947 17093 1°4955 1°4128 1 3898 


Differences, or log. r. 1°8889 1°6096 174691 2°0701 1°8951 1°7602 1. & 


These results compared, entirely justify formula (1). 
Next try formule (2) and (3) as follows :— 





- Edinburgh, Prins Hendrick. 
Log. Nn = 7967+"0683 V. Log. iy = 9288 + "0688. by (1) 
also, we have— 


» N = -6808-+log. V+-0035 V. " . Ve" 
ms y adding members Log. N = *2054+log. V+°004V by (2) 


Log. E =1'4775-+log. V+-0718 V. Log. KE =1-1387+log. V+'0723 V by (8) 
The verification :— 

True speeds =15°99 11:90 9:85 

value 1672 14°15 12-18 

Value 0718 V= 1'1481 8544 *7071 Value *C723V =1-2088 10280 °8006 

add comin ye = 1°2088 10755 “9984 Log. V = 1-2282 11508 10054 

Seeanening 1:4775 1°4775 14775 Constant =1-1887 1°1337 1°1837 

orlog. E= 3°8294 3°4074 3°1780 8°5657 3 3075 8°0997 by(1 

By data ,, = 38996 3-4048 8°1784 3°5656 3°3079 3:1000 ns 

ara would seem to be a discrepancy in the power of 
€ Edinburgh’s second speed. The explanation will be 


pays ‘a aa by (2), the formula values for log. N, 


P.S. Prins Hendrick 


H.M.T.S8.S, Edinbur 
LSS, ‘gh. 4 
True speeds =15°99 1190 ~985 1672 14°15 1218 
ue “0085 V= 2000 1 Oe? 0844 Value 004 = ‘0669 0566 0487 
: = 1 , 9985 Ve = 1/2282 171508 10854 
ee = "6808 -6808 -6808 Constant = 2054 2054 2054 
By date N Pp 19406 1°7980 1°7086 Sum log. N = 1°4955 14128 1°8395 


10407 1°7947 1-7093 By data 11955 1°4128 1 3398 





The logarithm of the data power, for the second speed, 
involves the data speed, of which the logarithm is seen to 
be ‘0033 less than is justified by the data of all the other 
trials! I therefore assume that this speed has been 
understated by this amount; and hence the true value 
of log. E, for the second speed, ought to be 3°4043 + ‘0033 
= 3°4076, which is in practical agreement with the calcu- 
lated value, 34074, the formula value of log. E for that 
speed. We may now put the Admiralty formula for 

rins Hendrick in its proper form. I have formerly 


shown the term log. a very approximately may be 


taken as log. * = 1'1337 in the present case, and 


aV having been seen to have the value 0723 V. We 
consequently have : 


Log. E = log. + log. V + 0723 V. 


In this vessel, the product, length x breadth x draught 
= 278 x 34ft. 9in. x 11ft. llin., and displacement, 
1679 tons. 


Hence, log in = 1°1337 yields value of log. C = ‘8014, 


Di 
6°33 
is the true expression for the Admiralty formula, or we 
may write this : 
E = 13°605 V log.-} 0723 V, 

which we may now apply to find the power to drive the 
vessel at her various trial speeds, and also at the reported 
maximum speed of the Flandre, viz., 18°987 knots—see 
Tue Eneryeer, 5th April. 

For speed V 1672 1415 —:12'18_—:18-987 

og. 18" 1183711887 11887 1°1887 
1-2088 1°0280 8806-13728 

12232 11508 _1-0854 _1°2785 


and C = 6°33. Consequently, E = V log.-} ‘0723 V 


Values °0728 V 
” Vv 
Sum or Log. E 
Data values log. E 





85657 88075 $0997  3°7850 By formula (3). 
3°5656 330434 3 1000 ‘ 3 P as 
, correction for understated | 

nf uss revolutions ! J 
38°3076 


We have in this way determined : if, by forced draught 
or other means, the Prins Hendrick had developed 6095 
indicated horses, the speed would have been 18°987 knots, 
same as reported for Flandre by 4306 indicated horses. 
The displacement of this last vessel has not been pub- 
lished; but, by analogy, we ought to have : 

Displacement Flandre? : 1679? :: 4306 : 6095. 
That is to say : 


Log., displacement, Flandre 


uuu 


> {1-9351 — 3°7850 + 


3°6341 \ = 29737 = log. 941 tons; 
the stated dimensions and draught on frames being : 
{ 271-7 x 29 x 80 }. 


With the same coefficient of fineness as Prins Hendrick— 
viz., ‘54—would give a displacement of 970 tons. So that, 
Flandre seems to be a reduced copy of Prins Hendrick, 
improved upon, by the forced draught enabling her to be 
driven at a considerably higher speed. 


Returning to formula (1) for Prins Hendrick, log. a = 


9283 + 0683 V. This having been shown to be strictly. 

accurate: since, in this vessel, d = 60in., s = 7ft., we have, 
d? d? 8 

log. 21,010 = 0791; and hence log. 21,010 f = °9283, 


yields log. 7 = ‘8492, and f = 7067. Now, consider the 
important principle I have enunciated in the following 
terms :—The logarithms of the gross powers for successive 
speeds of the same vessel, under the same circumstances, 
is given by the sum of the work done on the initial 
friction for each speed, increased by the same small 
fraction of each s Here the truth of this proposition 
is made manifest, for if (1) be written in the form, 
log. E = (9283 + log. N) + ‘0683 V. The part of the 
second member, within the brackets, is equal to the 
logarithm of the work done on the frictional constant; 
equal toa resisting pressure f upon the units of piston 
areas, upon their respective areas, at the rate of their 
travel. The remaining resistances are, necessarily, em- 
braced in the factorial quantity log. -1-0683 V; that is 
to say, the number whose logarithm is the number 
0683 V. This is the manner in which the speed of vessel 
is involved in the problem. The statements so confidently 
advanced, in manuals; and, indeed, all publications, about 
the power varying as the cube of the speed, modified to 
more or less, to suit circumstances, savours somewhat of 
that showman’s philosophy who, when, to some young 
minds, his animal delineations had presented difticulties; 
to the inquiry, “Which was the lion, and which the 
dogs?” made reply, “ Vichever you please, my little 
dears. You pays your money, and takes your choice.” 

Another serious fallacy has been advanced, on the 
authority of the late Dr. Froude. It is asserted, in a 
screw vessel, we have to write off four-tenths of the gross 
power as expended upon a resistance originated by the 
action of the screw in driving the water from the stern. 
I produce the equality of the resistance factorial 0683 in 
this contrasted twin screw and paddle vessel as a direct 
proof that in this case—as in others I could refer to— 
there is no action of the kind, at all sensible. Again, in 
this case we have a paddle vessel equal to a twin screw, 
and I believe it will be granted a single screw could be 
produced to beat the paddle; therefore it seems to me 
the single screw is a better propelling instrument than 
the twin screw. I grant, however, there are good reasons 
why, in certain cases, the twin screw should have the 
preference. 

On seeing Taz Encineer reports of the paper, “The 
Italian Cruiser Piemonte,’ read by Mr. P. Watts at the 
recent meeting of the Institution of Naval Architects, I 
am induced to notice the relation of power and speed in 
that vessel, to which, it may be of interest, to direct 


The following data will be found given or implied in 
the paper :— 

Italian Royal Navy Cruiser Piemonte, 300ft. x 38ft. x loft. 
draught; displacement, 2500 tons. 


Observed Corresponding cients De ¥* 
prose ee powers, Coefficients Er’ 
20°168 7760 indicated 194°8 
20 25 8050 indicated 190°0 
90°3 8000 (about) 192°7 
215 11,600 1524 


The revolutions not being given, it is impracticable to 
fully analyse the data. Mr. Watts, however, seeming 
to attach importance to the old Admiralty formula 
= md — C, by giving its value for the second speed, 
and founding inferences thereon. I submit, it is necessary 
to employ the true form of that equation, and not one 
founded on a mistaken hypothesis, which shows its inhe- 
rent absurdity by giving values, ranging between 194°8 
and 152°4, to a quantity, which, derived from a true form 
of equation, ought to be constant. 

For the vessel in question the general form and values 
of coefficients seems to be: 


D6 V log. -? ‘14 V _ igo, 





E 
Obviously, since D = 2500 for the explicit value of E, 
+6 - . poe. 

E= a . V log.“2 ‘14 V. = °5785 V log} “14 V. 
And we verify either, by the following calculation :— 
Observed speeds V = 20°168 20°25 23 215 
Value, log. (2500) ‘6 = 2°0387 2-0387 2.0387 2 0387 
Value, log. V = 1°3047 1°3064 13075 1°3274 
Value, “14 V = 2°8285 2 8350 28420 2-9750 
Subtract, log. 189 = 2°2764 2-2764 22764 2°2764 
Algebraic sum, log. E = 38905 3°9087 39118 40647 _ 

EB = 7770 8162 11,610 ind. horse 


By data, E = Treo” 9000 (about) 8000 11,600 ind. horse 

Mr. Watts has given 190 as the value of the Admiralty 
coefficient for 20°25 knots, which implies E = 8050-indi- 
cated horse power for that speed; for 20°3 knots the 
power must be somewhat greater. The above calculation 
makes it 150-horse more, a rational deduction from ‘all 
the data. “ About 8000,” as given in the paper, is rather 
vague, and inconsistent with the other data. __ 

Let me further illustrate this vessel by the trial results 
of a mercantile vessel of the same dimensions and draught, 
only much fuller, and hence, and from her smaller power, 
incapable of such high speeds. 

On October 10th, 1882, the s.s. Albano, built for the 
Atlas Line by my firm, and engined by Messrs. J. and J. 
Thomson, of Glasgow, was tried, with the following 
results :— 

S.S. Albano.—Dimensions, 300°5 x 38 x 25°1; draught (mean), 15°0; 
displacement, 2835 tons. 





Coefficient 
Observed Indicated Revolu- 53 ys 
speeds. powers, tions. = 
13°138 1714°7 69°5 265°1 
12°425 1308°0 64°0 293°8 
11°077 772°0 54°0 353°0 


From which it is easy to deduce the relation between 


speed, power, and revolutions. This is definitely stated 
by the formula: 

Lg. 1 = — 18814 +°115 V. 

d*s 


In this vessel, = — 1:4656; consequently, as 


21,010 
illustrated in the foregoing paper, 
d* s 
-—— f = — 1°8814. 
Log: T0107 "7 


Therefore, log. f = ‘4158 and f = 2°605lb. per square 
inch—an unusually small value for Morin’s constant. 
Verify this, by calculating the gross power necessary for 
the various trial speeds, as follows :— 





Trial speeds = 18°138 12°425 11:07 
We have 
g. 2 = -1°4656 ~1°4656 -1°4656 
21,010 
wi = _*4158 “4158 “4158 
Log. N = 1°8420 18062 1°7324 
Sum, orlog,.W = 1°7284 1°6876 16138 
giving logs. of work done on Morin’s constant. 
Addvalues‘115V= 1°5109 14289 1-2739 
Sum, orlog.E = 38°2343 8°1165 2°8877 
giving logs. of gross works at various speeds. 
By data, log. E = 3°2842 83-1166 2-887 


In perfect agreement. 
Again, the Admiralty formula for this vessel, 
D6 ca ceil maid 
E= 2936 V log. =} -1322 V, 
since D = 2835, may be written 
= 2394 V log. -1 “1322 V. 
To verify which, let us again calculate values of E for 


trial speeds :— 





Trial speeds = 13°138 12°45 11:07 

Values ‘1822V = 1°7368 1-6425 1-464 
Log. V = 1:1186 1-0948 1-0445 
Log. 2°394 =  °8790 “3790 “3790 
Sum, orlog.E= 32844 371158 2°8879 
By data = 3°2348 8°1166 2°8876 
Differences = +0001 — 0008 +0003 


The agreement here is also very close, and indicates 
Mr. Watts’ inference as to the high value of the Admiralty 
coefficient having relation to the production of waves, asa 
misunderstanding. The real indication being: the hypo- 
thesis of the resistance varying as the square of velocity, 
is an entire fallacy. The law in this case, as I have 
exhibited, being, the resistance varies as the product of 
the sey by the number whose logarithm is the product 
of the velocity by the small number ‘1322 (slightly less 
than one-eighth of the speed in nautical miles). As has 
been shown, this hypothesis gives a constant coefficient 
for all the trial s s; but, as before mentioned, this 





attention, 


must be taken subject to the explanation that we may 
have a change of circumstances which might occasion a 
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second, or even a third value, through other consecutive 
ranges of — The comparative coefficients, 265 and 
353, at the highest and lowest trial speeds of Albano, have 
no real relation to the question of efficiency at those 
speeds, tried by a ~~ standard, the efficiency is the 
same for both ; and these figures are only indicative of 
the gross errors which are committed when we measure 
the resistance by an imaginary hypothesis. I will, in 
conclusion, point out, in this vessel, by the equation, 


— 18814 + *115 V, we have a—n="115. 


E 

Log. 
8 y 
Also, since, 


E= a V Log. -1 1322, ,, = "1322 
and, hence,x =*0172. 
In other terms, we have general values of the following 
elements by the formulas— 
Unit piston pressures log. (P+rp) 
= log. f + (a—n) V. 
Revolutions per minute, log. N 
+ log. V. 
Gross indicated power, log. E log. 2°605 + log. m 
+ log. V + °1322 V. = log. b + log. V + *1322 V. 
log. E Hs 


= leg. © © 
8 sioi0 + 18 


log 2394 V + *1322 V. 


a 


log. 2°605 + *115 V. 
log. m + ‘0172 V 


Or, again, 


(P+rp) + log. N 


Whence, obviously, log. : = log. 2605 + log. m + °115 V. 


1? s _ 
» = log. sipio/ + °115 V. 
» = — 18814 + ‘115 V. 
Or, generally, = C + (a — n) V. 


All simple equations, admitting of a great variety of 
permutations, and with the proper data, quite capable of 
being formed for all vessels upon which careful con- 
secutive speed trials have been registered. 








MANCHESTER SHIP CANAL.—SALFORD AND 
MANCHESTER DOCKS. 


In reviewing the history of the struggle and progress of the 
Ship Canal scheme, one of the first features to attract attention 
is the alteration made session by session in the proposed dock 
accommodation at the Manchester end. No doubt the altera- 
tion of the line of the canal from the centre of the Mersey 
estuary to its southern bank was a radical one ; affecting most 
. materially the engineering aspect of the undertaking, and making 
a considerable difference in the parliamentary estimates, &c. 
But this was a change brought about not so much by the pro- 
moters, as by their opponents, who themselves suggested the 
alternative of following the high-water line, and hugging the 
Cheshire shore of the estuary. The development of the dock 
plan is, however, very different. 

The first scheme of docks was submitted to the House of 
Commons in session 1883. It was then proposed to construct 
one large dock basin, divided up into four branch docks by stone 
jetties, and occupying the whole of the Manchester racecourse. 
The reduced level of this dock, which had a water area of some 
65 acres, was proposed in session 1883 to be 59°83 above Ord- 
nance. The total quay frontage thus provided was about 3°8 
miles. In the following session the levels were slightly raised, 
but the general plan remained the same. 

On reference to the accompanying plan, it will be seen that this 
dock would have been entirely in Salford, and some distance 
from Trafford-road, the main thoroughfare from Salford to 
Stretford and Manchester. In this scheme the main channel 
was at a lower level than the dock, and consequently the water 
for the large basin was obtained from the upper reach of the 
Irwell, immediately above Throstle Nest weir, by means of a 
culvert. It is worthy of notice in passing, that in the scheme 
submitted to Parliament in the 1883 session, and also in 1884, 
no frontage was provided on the Stretford bank of the river 
Irwell. This apparently grievous oversight was owing to the 
strenuous opposition of the late Sir Humphrey de Trafford, the 
owner of all the land on the south side of the river for some 
miles to the west of Trafford Bridge. From the very first, Sir 
Humphrey seems to have been opposed to the canal scheme as a 
whole, and stoutly resisted—both in Parliament and elsewhere 
—all attempts on the part of the promoters to utilise the Stret- 
ford bank of the stream. The only concession made was the 
sale of a strip of Jand in Trafford Park for the widening of the 
river course below Trafford Bridge. Such was the scheme of docks 
first submitted by the promoters in 1883 for the consideration 
of the House. Such, too, as we have already mentioned, with 
some slight alterations, was the plan submitted in the following 
session. How bitterly both these Bills were opposed by various 
companies and interested parties,and how they were thrown 
out by the Houses, is now a subject—we had almost said—of 
ancient history. For it is really remarkable how soon the 
details of a defeat fade away from the memory, and pale in the 
glorious recollection of the succeeding victory. And a victory 
it truly was; for where in the annals of the House shall we 
find the like amount of money or talent expended in opposing 
a private Bill? But we are not now interested in the wrangling 
of opposing counsel, the ingenious evidence of conflicting 
witnesses, the amassing of statistics and figures, and all the 
other details of a Parliamentary struggle before a Select Com- 
mittee. Suffice it, that the Bill was first passed by the 
Commons in July, 1883, but thrown out by the Select Com- 
mittee of the House of Lords; and afterwards, in 1884, was 
passed by the Lords’ Committee, but rejected by the Select 
Committee of the House of Commons, the chairman—the Right 
Honourable George Sclater Booth—reporting on August 1st 
that the preamble had not been proved. It was chiefly owing 
to the opposition of the Manchester Racecourse Company that 
the promoters—entering the lists for a third time in the session 
of 1885—submitted an entirely new plan of the dock accom- 
modation. 

A glance at the two plans and the accompanying sections will 
explain the alterations much better than a lengthy written de- 
scription. It will be seen that the Racecourse site was aban- 
doned, and in place of the large Salford Dock at first proposed, 
a somewhat smaller one was planned to occupy the “ Mile 
Field,” as the large open plot of ground lying between the 
racecourse and Trafford-road was called. In the meantime, 
Manchester had been pressing the promoters to bring the docks 
within their city boundary, or at least as near them as possible. 
For it would seem that they did not regard with favour the 
idea of Salford having the whole of the business and traffic 





concentrated in her territory. The Pomona Gardens were 
eventually selected as an eligible site most nearly meeting the 
wishes of the City Fathers, On this narrow strip of land 
between the river Irwell and the Bridgewater Canal, Mr. 
Leader Williams, the engineer for the promoters, laid down the 
series of branch docks and stone jetties shown on the plan. 
Although obviously much nearer the city than at first proposed, 
the actual dock space within the city area is only 5°2 acres, as will 
be gathered by reference to the second plan. To compensate in 
some degree for the reduced area of dock No. 1, the promoters 
suggested the construction—in addition to the Pomona Dock— 
of docks No. 2 and 3 in the Salford district. A scheme of 
branch roads and swing bridges for working the wheel traffic 
without interruption was prepared by Mr. A. Jacob, the borough 
engineer of Salford, and approved and embodied by the pro- 
moters’ engineer. Although this plan of docks entailed the | 





—— 


them, but, like the reed in the fable, they had the tact to bend 


before the storm of opposition, and bide their time. Neverthe. 
less, they felt that under the circumstances they were taking the 
wisest course ; and it was no small encouragement to them during 
the Parliamentary struggle to know that the whole body of sub. 
scribers had the fullest confidence in their judgment and ability. 

After the passing of the Bill, and, indeed, after the contract was 
signed, and the work as authorised actually begun, the death of 
the late Sir Humphrey deTrafford again opened up the whole 
question of the dock plan. For the promoters, or, rather, we 
must now say, the company, well knew that the successor to the 
de Trafford estates was not the bitter opponent of the scheme 
which his father had been. Young Sir Humphrey was much 
more in harmony with nineteenth century notions and opinions 
and clearly saw the advantages offered to all parties by the suc. 
cessful completion of the canal. The company were not long in 


MANCHESTER SHIP CANAL. 
SALFORD AND MANCHESTER DOCKS. 
Plan as proposed in Session !883 and 1884. 
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purchase of a large number of cottage houses, the promoters 
felt most decidedly that it was a more judicious scheme than 
again to attempt the purchase of the racecourse. In fact, the 
valuation of this land, as fixed by the Racecourse Company, was 
simply prohibitive. The idea of the promoters was to construct 
the whole of the docks at one uniform level—70ft. above 
Ordnance—this being the ordinary level of the Irwell above 
Throstle Nest Weir. 

The locks were to have been placed at the south-east corner of 





MANCHESTER 


SALFORD AND MANCHESTER DOCKS. 
Plan as authorised in Session 1885. 


ion. 


discovering, therefore, that the present owner was willing to 
dispose of a larger portion of the Home Farm, which lies to the 
west of Trafford Bridge, than the sturdy old baronet had formerly 
conceded. ‘ 

The next step was to decide how best, with this additional 
land at their disposal, they could improve their scheme ; and in 
April, 1888, the company approached the Salford Corpo- 
ration, to whom they were morally bound to carry out 
the authorised plan. They proposed to abandon the whole 
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the racecourse, and all vessels of greater tonnage than ordinary 
canal barges which were bound for the Pomona Dock would have 
entered at these locks. After being raised to the dock level, 
vessels would be towed across No. 1 dock, through the Trafford- } 
road swing bridge, and so by way of docks Nos. 2 and 3 until 
they eventually reach their destination—the Manchester Dock. 
It was also proposed to widen and deepen the old river course 
from Trafford Bridge down to the dock entrance, and use this | 
branch for coasting traffic and also as an approach—through the 
Throstle Nest locks—for barges and other small vessels to the | 
Pomona Dock. In this way it was felt that the traffic through 
the Salford Docks would be very considerably relieved. 
Our readers will also remember that the dock plan as briefly | 
sketched above was passed by both Houses of Parliament, and 
became law in August, 1885. In preparing this plan of docks, | 
the engineer and promoters were but too fully awake to the | 
fact that their second scheme was—taking it altogether—very | 
much inferior to their original plan. They clearly saw that docks | 
2 and 3 were little better than a communication channel between 
the locks and the racecourse and the Pomona Dock. The 
waste of frontage, too, on the Stretford side was very galling to 


of the Salford Docks as authorised in 1885, and in_ place 
thereof to construct one large dock at the same reduced level, 
but extending into the Stretford District, and having an 
approach to the Pomona Dock somewhat south of Trafford 
Bridge. The locks were to be constructed further west than in 
the 1885 scheme, so that the whole distance from Mode Wheel 
up to Woden-street footbridge would practically become one 
vast dock, having a total area of rather more than ninety acres, 
with quayageon each side amounting inall to close upon five miles. 
Mr, A, Jacob,M. Inst. C.E.,engineer of Salford brought therevised 
plan, as submitted to him by the company, before his Parlia- 
mentary Committee without delay. His report was mcst 
favourable, and he strongly advised his Committee to acquiesce 
in the proposal to obtain additional powers provided the com- 
pany were willing to incorporate certain clauses in their new 
Bill for the protection of the Corporation. He suggested, first 
seeing that the river—the centre of which was the borough 
boundary—was about to be obliterated, and the waterway‘ 
pushed over southward, that the centre line of the new channel 
should become the new boundary of the borough. This he held 
was only right, as otherwise Salford by the proposed chang 





24, 1889, 
—— 
the tact to ben 

me, Neverthe 
*y were taking the 
nt to them during 
hole body of sub, 
sment and ability 
r the contract was 
gun, the death of 
ed up the whole 
8, Or, rather, we 
© SUCCessOr to the 
at of the scheme 
ohrey was much 
ons and opinions 
arties by the suc. 
were not long in 


was willing to 
1ich lies to the 
t had formerly 


this additional 
theme ; and in 
alford Corpo- 
to carry out 
on the whole 





ere! (70.00! 


3444 00) ©) 


id in place 
duced level, 

having an 
of Trafford 
vest than in 
Mode Wheel 
become one 
inety acres, 
m five miles. 
t therevised 
his Parlia- 

was mcst 
0 acquiesce 
d the com- 
1 their new 
‘ested, first, 
1e borough 
waterways 
ew channel 
‘his he held 
sed change 


FS 
i 
bs 





May 24, 1889. 


THE ENGINEER. 


433 








would lose the rates on a very large portion of the company’s 


roperty. 
° The Stretford Local Board, taking into consideration the great 
advantages to be derived from the proposed new frontage, felt 
that they were justified in giving up the 41°25 acres required to 
carry out the plan, as amended by Salford, and acquiesced in 
the alteration proposed. They, however, claimed thirty acres 
cut off by the canal from Salford in exchange. Thus the net 
amount of land ceded | Stretford to Salford was 11°25 acres. 
Although the Stretford Local Board heartily supported the 
scheme, and petitioned Parliament in favour of the new Bill, 
the overseers held very different views; in fact, they actually 
opposed the Bill before the Select Committee. They, however, 
failed to prove their case, and ignominiously acknowledged that 
the proposed change was, after all, to the benefit of Stretford 
as well as Salford. Mr. Jacob’s second claim was that the 
company should construct and maintain a swing bridge at Fair- 
brother-street, to connect Salford directly with the Pomona 
Dock. The advantages of such a connection are obvious, as, 
without it, the Pomona Dock is practically cut off from Salford. 
This bridge would also be used as an alternative route into 
Stretford and Manchester when the Trafford Bridge was closed 
to wheel traffic. The third claim made by Salford was that the 
company should construct an additional small dock of 4°5 acres, 
on the vacant plot of land lying between Ordsall-lane and the 
Irwell, and directly opposite to Pomona Dock. The company 
accepted the above conditions as laid down by Salford, and 


MANCHESTER SHIP CANAL. 
SALFORD AND MANCHESTER DOCKS. 
Plan as authorised in Session 1888, and now being constructed. 





opinion among the early promoters,.which gave rise to the 
resignation of Mr. Daniel Adamson, the original chairman of the 
provisional committee. There can be no doubt that the canal 
company owes its existence to the indomitable courage and 

verance of this worthy type of a northern engineer ; and 
it is regretted that he was not able to retain that position 
on the committee for which his many qualities so eminently 
fitted him. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


British Columbia: New railway.—The projected Westminster 
Southern Railway, 126 miles long, from the Fraser River to 
Seattle, of which thirty-four miles will be in British Columbia 
and ninety-six in the United States, will practically complete 
the Pacific Coast Railway system from Canada to the sea. The 
line will run through a wonderfully rich country, heavily 
timbered, 12,000 million feet of lumber, it is estimated, being 
within the two and a-half miles’ belt of land granted to the 
ae The company has also secured some valuable coal 
ands. 

China: Mining industries of Yunnan.—The prospects of the 
mining industries are very satisfactory. T’ang Ch’ung, by the 
aid of his foreign experts, has succeeded in convincing people 
that it is possible to make the mining of copper and tin in 
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Pylos to Pyros, 614 miles long. The cost of construction is 
estimated at a little under £1,000,000. To complete the inter- 
communication, other lines of less importance will have to be 
constructed. 

Mexico: Copper mines.—The United States Consul at Mata- 
maros transmits the following translation from a Mexican paper: 
—* A quiet movement here, having for its end the securing of 
the best and most accessible copper districts, is likely to attract 
public attention. Mexican and foreign miners operating here 
have been so intent on prospecting for silver, in buying up 
existing mines and acquiring new ones, that they have quite 
overlooked the fact that a good copper mine is about the best 
property which can be held in these days of fluctuating value. 
The important announcement that the great French syndicate, 
the Société des Metaux, is to be extended for ten years more, 
and that it is financially stronger than ever, will not be passed 
unheeded by sagacious business men. This announcement 
means that the copper syndicate feels strong enough to continue 
its work of buying up the products of the best mines in the 
world, and every month we hear of new acquisitions by the 
syndicate ranging from Chili to Spain. The world’s stock of 
old copper—undoubtedly very large, but still not inexhaustible 
—is a great factor in the problem of the future price of copper ; 
but the greatest authorities agree that this factor is being 
slowly but surely eliminated from the problem. The present 
high price has brought out from its hiding places a very large 
quantity of old copper, and there are good observers of the 
metal market who predict that this source of supply 
cannot long continue to yield much. Copper is being used 
more and more every year, especially in the modern appli- 
cations of electricity. The newly-invented system of trans- 
mitting power by electricity will create a demand for copper 
wire twentyfold greater than the supply required for electric 
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obtained the Royal assent to the necessary powers in Parlia- 
ment on July 25th of last year. With the exception of the 
overseers of Stretford, as before explained, there was practically 
no opposition to the Bill. 


Table showing the Area of each Dock Proposed in the various 
Schemes. 
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~ Nors,—The docks are assumed to terminate at the locks in all cases. 
Table showing the Length of Quay Frontage Proposed in each of 
the Three Schemes, apportioned among the various Districts, 
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Nore.—The docks are assumed to terminate at the locks in all cases. 


The above plan shows the dock arrangements as authorised by 
No. 2 Bill,and now being constructed. On reference to this plan it 
will be seen that the present bridge over the Irwell at Trafford- 
road will eventually be abandoned; the existing river course 
being converted into quay space, with the exception of a short 
length immediately east of Trafford-road, which will be deepened, 
and used asa small branch dock. Without doubt this latest 
plan is immeasurably superior in every way to the schemes 
which preceded it. One great advantage is that the quays will 
now be practically at the level of existing roads, and thus all 
ugly gradients will be avoided. And now, if the local authori- 
ties do not see any objection to the water level being higher 
than that of the original river, we suppose all parties concerned 
are satisfied and content ; unless perhaps Manchester still looks 
askance across the murky stream at the large proportion which 
lies on the Salford side. Certainly the company are distinct 
gainers in every way y the alteration; for it is estimated that 
after making all due allowance for extra work in one docks, &c., 

ere will be a saving of something like £13,000 over the esti- 
mate for the 1885 scheme. 

Such then is a concise history, from a purely engineering 
standpoint, of the development of the docks on this great under- 
taking, We have purposely avoided all unnecessary parliamen- 
tary details, and have made no mention of the difference of 





iueichow and Yunnan a paying concern; but the mining laws 
compiled by the Viceroy some years back are a great drawback 
to a rapid development of the mineral resources of these two 
provinces. It is confidently asserted that 1190 tons of copper 
will be forwarded to Pekin in 1889; and as only about one-half 
of what is made goes to Pekin, a similar quantity will be thrown 
into the market. A great quantity of copper is now absorbed 
in Chinese arsenals. 


Fiji Islands: Customs tariff.—Free list—agricultural imple- 
ments, machines and parts thereof, coffee pulpers, cultivators, 
digging forks, evaporating machines for fruit, tea, and like pro- 
ducts, fibre ginning machines, grain sowers, grist mills, handles 
unfitted and wooden, harrows, hoes, picks, ploughs, scarifiers, 
scythes, shellers, sickles ; spinning, weaving, and winnowing 
machines; anchors, black ballast ships, boiler-plates, chain 
cables, black, over ;‘;in. in diameter. Coal, coke, copper sheath- 
ing, copper rods, iron, pig and scrap, iron and steel rails, bolts, 
nuts, and fish-plates for same ; machinery—agricultural, mining, 
sawing, steam engines and boilers, and parts thereof. Metal, 
yellow, for sheathing; metals, old; ores, paper-making 
machinery, powder blasting, pug-mills, steel and iron lighters, 
and punts, and materials for building the same. Steel railway 
sleepers, and bolts and nutsforthesame. Tin cut for exporting 
produce ; tar, water pipes. All articles not included or specified 
in the free or following lists, 5 per cent. ad valorem. 


Anchors, galvanised .. - 10 percent. ad ral. 


Caps, percussion .. .. .. «. «+ «- «+» per 100, ld. 
Carriages 6c. 46 yee 06 +e ee we os SPO adel. 
Cartridges 2. 22 ce ce ce ce ce oe ‘= 
ee » 

Chains, black, up to ;,in. in diameter os ” 
Dynamite and lithofracteur.. .. percwt. £2 16s. 0d. 
Firearms 8... 22 oe co ce oe oe 20 percent. ad val. 


DEC «i: on 06 os 66. aaces “elas Pm 
Galvanised ae bars, bundles, corrugated or 
shee’ is 


ee se ee +» perton £2 0s. Od. 
Do. manufactured oo es «- 20 percent. ad ral. 
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Iron—bars, bundles, plates, rods, sheets, 

perton £1 0s. Od. 
Ironmongery.. .. .. e+ ec «+ «+ ee 12) percent. ad val. 
Brom GOMER .. cc 0s ce oe oo os WW ” 
Iron wire, black .. .. .. .. «.percwt. £0 Is. Od. 
Kerosene, not less than 150 deg. “a 


ion £0 0s. 9d. 

Do. all other tests .. .. .. .. £0 Is, 8d. 
Lead—including bullets and shot, per ton £5 0s. 0d. 
Machinery oil ++ of «+ os pergallon £0 (s. 6d. 
Nails eo 4s oe dae cv we he | oe SO per cont. ad val. 


Steel 


Wire rope... .. i. s+ vs vs pertom £1 0s, 0d. 
Zinc, manufactured .. .. .. 4. «. «. lOpercent. ad val. 
Do. in pipes, rolls, or sheets .. .. .. ” 


Greece: Railways.—The Ottoman Government has announced 
its consent to the completion of the Larissa Railway, but on con- 
dition that the junction should be at Eyoub instead of at 
Salonica, an alteration which involves considerably more expense. 
The difficulties as to the Larissa-Athens Railway having been 
surmounted, the Greek Government is giving its attention to 
the completion of the network of Greek railways. Among the 
lines which it has decided to construct are that through Cary- 
taina, Pyrgos, to Megalopolis, 532 miles long; that from Megalo- 
polis through Sparta to Gythion, 604 miles long; and that from 


lighting and telegraphy. The best authorities in the world pre- 
dict a vastly increased use of copper. In the United States 
| copper is not being carried in stock to the extent that it was in 
| former times, for the reason that the great copper firms and 
companies cannot secure it in sufficient quantities. Gradually 
the great French copper syndicate is gaining control of the 
metal market, and there seems good reason to believe tliat it 
will finally achieve its end, that of controlling the copper pro- 
duce of the world, and thus regulating its price. Everywhere 
holders of stock in copper mines find their property growing 
| more and more valuable. These facts will explain the move- 
| ment now going on in this country for the acquisition of copper 
| mines, and may explain—certainly they are supposed to do so— 
| the negotiations now going on by a great London banking house 
|for a recently granted concession for a railway which will 
| traverse a rich copper district here. While silver is greatly 
| depreciated, and no one has confidence in its future, copper 
| shows signs of steady advancement, and will be, for several 
| years to come, a favourite field for speculation. We look to sub- 
| stantial results to this country from this advance in copper 
| through the stimulus given to the development of a neglected 
| source of wealth.” These views, taken in connection with the 
| recent collapse of the French copper syndicate and the fall in 
the value of copper, are interesting. 

Persia: Railways.—The United States Consul at Teheran 
reports :—The Government has accorded two concessions for 
railways in Persia; one to a Belgian company, the other to 
Hadji Mahommed-Hassan, a Persian, The first, comprising a 
short line from Teheran to the holy shrine of Shah Abdoul 
Azzim, a distance of 6¢ miles, is completed. The cost has been 
very great, the rails and necessary machinery having all been 
transported from Resht, the Caspian seaport, over the Elburz 
Mountains to Teheran on mules. The second line under con- 
struction is designed mainly to facilitate the transportation of 
ore from the iron mines in the vicinity of Amol, and to connect 
that town with the port of Mahmddabid on the Caspian; it 
will be about 12} miles long. Its proximity to Russia, from 
whence the requisite material for its construction can be 
obtained by water with so much greater ease and at so much 
less expense for transportation, will make the cost of con- 
struction much less than that of the first-mentioned. Both of 
these enterprises are local in character and limited in scope. 
When it comes to the consideration of a great railway system, 
such as the actual requirements of Persia demands, operations 
should be commenced either at the Caspian Sea in the north, 
the Persian Gulf in the south, or from both ends simultaneously. 
In the first and last case the northern section would have either 
to purchase its material in Russia or pay duties and cost of trans- 
portation through Russian territory, whilst the southern section 
could freely supply itself from the markets of the world at large. 
The general question of Persian railways is one to which 
European capitalists are giving attention. 

Sweden: New trading port.—It is intended to improve the 
Swedish port of Halmstad, on the Cattegatt, and to supply it 
with a regular line of steamers running to and from England, it 
being believed that the geographical position of Halmstad points 
it out as peculiarly fitted to be the channel of both the export 
and import trade of the South of Sweden with Great Britain. 

Turkey: New railway.—A convention has been entered into 
between the Turkish Minister of Public Works and Messrs. 
Seligman Brothers for the construction of a railway to be called 
the Macedonian Railway, starting from Gracko, a station on the 
Uskup-Salonica line, ascending the valley of the Cenwaja as far 
as Monastir, and to be eventually continued as far as Serfidje. 
The line will be of great strategic importance to the Turkish 
Government, 








A New Raitway BripcE.—The railway bridge over the Dee, 
which her Majesty is to declare open on A | 22nd, was success- 
fully a by hand-power for the first time on Saturday last, in 
presence of the ye tg F, Fox, M. Inst. C.E.—and the con- 
tractors—Messrs. John Cochrane and Sons. The structure, which 
is said to be the largest —. bridge in the world, has a swing- 
ing girder of 287ft. in length ; height, 16ft.; and clear width of 
open span, 140ft., with two fixed spans of 120ft. each. The bridge 
will form the connecting link between the Manchester, Sheffield, 
and Lincolnshire and the Great Northern Railway systems and 
North Wales, 


DoveR PROMENADE PrER.—The directors of this company 
selected some time ago twenty engineers from the seventy-three 
who offered in response to the advertisement to send competitive 
designs for roe romenade pier and pavilion. The plans 
were submitted to Mr. Wolfe Barry, M. Inst. C.E., for him to 
award the three prizes of £100, £50, and £25 tively. He 
has now awarded the first prize to Mr. John J. Webster, M. Inst. 
C.E., 67, Lord-street, Liverpool ; the second to Mr. R. Hodson, 
M. Inst. C.E.; and the third to Mr. A. F. Fowler, Assoc. M. Inst. 
C.E., of York. Mr. Webster has since received instructions from 
the directors to meet them at an early date to consider the neces- 
sary steps for carrying out the work. The pier is to be 900ft. long 
with a minimum width of 40ft., to have a pavilion at the end 
capable of accommodating 900 people, with necessary reading, 
writing, dining, smoke-rooms, &c. In the designing of the pavilion, 
Mr. Webster has been assisted by Mr. T. W. Haigh, architect, 





Liverpool. The total cost of the scheme is estimated at £20,000, 
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THE LOWRIE-PARKER DYNAMO MACHINE. 

In our issue of February 8th we gave a description of the 
Kensington Electric Lighting Station, erected by the House-to- 
House Company ; we now give a more detailed description of 
the alternating current dynamo machines manufactured by 
Messrs. Elwell-Parker, which are being used there. The arma- 
ture coils are stationary, pointing inwards from the frame of 
the machine, whilst the field magnets attached to a wrought 
iron ring revolve within them. 
Fig. 1 gives a side view with a 
part of the casing removed so 
as[to show the spokes which 
attach the ring carrying the field 
magnets to the cast iron hub 
on the shaft. Fig. 3 shows the 
machine, partly in section, seen 
from the end. 

The whole machine rests on 
two cast iron rails, Fig. 2, with 
grooves in them to receive the 
rectangular nuts of the holding 














down bolts, which can thus be 
removed without lifting the 
dynamo; the rails are tied 
together with cast iron distance 
pieces, and forcing screws are 
placed at one end for tightening 
thedriving ropes when necessary. 
In Figs. 3, 5, and 6 the solid 
wrought iron ring is shown in 
section at A, carrying the field 
magnets. The method of attach- 
ment is shown more fully in 
Fig. 6; Bis the soft iron core, 
rounded at the corners to receive 
the winding C, through it passes two jin. T-headed bolts F. 
When the core has had its coil wound on to it, it is bolted to 
the ring A, and the wire is prevented from being displaced 
through centrifugal force by being held at eight points, viz., the 
corners of the core and the projections from the bolt-heads. It 
will be seen that all corners are rounded off so as to prevent 
any undue concentration of lines of force, whilst the heads of 
the bolts being recessed into the cores, allow the clearance 
between the field magnets and the armature coils to be made 
exceedingly small. 

There are twenty-eight field magnets, the polarity of each of 
which is alternately N. and S.; the diameter of the ring is 4ft., 
so that allowing for the depth of the cores and clearance, ata 
speed of 350 revolutions a minute, the armature coils are cut by 
the field at an average speed of 6000ft. per minute. The density 
of current allowed in both armature and field does not exceed 
2000 ampéres per square inch of conductor. The energy wasted 
in the fields is about 5 per cent. of the maximum output of the 
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machine. The armature coils, equal in number to the field 
magnets, are made by winding insulated copper tape, or strips, 
on wooden formers, Fig. 6 ; the width of the tape is the same as 
the depth of the former, so that it forms a coil of only one row, 
but with twenty-one layers. Round the outside of the frame of 
the machine runs a laminated iron ring K, Figs. 3, 4, 5, and 7, 
built up of sectors stamped from charcoal iron sheets ; these are 
thoreughly insulated from one another so as to prevent any 
current being induced in them, and bolted securely to the frame 
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of the machine—see Fig. 5—from which again they are 
insulated. The armature coils are attached to this iron ring by 
screwing the wooden formers directly into it. The whole is 
divided into halves horizontally, so that by simply discon- 
necting two pairs of coils from each other the upper half can be 
removed for inspection or repairs, 

The output from the machine is somewhat over 100,000 watts, 
the electro-motive force 2000 volts. The shaft of the machine 
is 6in. in diameter, with collars forged into each end to take any 
side thrust. The bearings are 20in. long, with hard phosphor 
bronze bushes ; the weight of the shaft can be taken by a 
travelling crane overhead, and the bottom brass can then be 
slid out, as it is cast with rings to prevent endway movement, 
but this does not prevent its being rotated round the shaft 
when the cover is off. Underneath the bearings are water 
chambers, through which water constantly flows to prevent 
overheating. The driving pulley is 40in. in diameter, turned 
with seven grooves for ljin, cotton ropes, and to the shaft of 





the dynamo is also fixed a smaller pulley to drive the exciter 
with four fin. ropes. In Fig. 3 there are shown on the side 
farthest from the pulleys the collector rings for the exciting 
current, On the next page will be found an engraving of one 
of the engines by Messrs. John Fowler and Co. used in driving 
the machines at Kensington. The dimensions of these engines 
were given on the 8th of February. 





CARVER’S PATENT FIRE-EXTINGUISHING 
APPARATUS. 


THE accompanying engraving illustrates a novel apparatus for 
extinguishing fires in ships’ holds, The fire is extinguished by 
surrounding it with an atmosphere of the products of combus- 
tion drawn from the funnel of the vessel’s boiler. From this 
source there can be obtained a practically inexhaustible 
supply of gases incapable of supporting combustion, and 
always ready for application. In the illustration, A is the funnel, 
It is connected by a branch to the valve box B, which is in com- 
munication with the cooling chamber C. This latter is divided 
by a vertical partition, and in both parts a constant shower of 
cold water can be maintained by the hose pipe F. D is a steam 
jet which sucks the fumes from one compartment of the 
chamber C and delivers them into the other. They have thus 
to pass twice through the shower of cooling water before they 
emerge through the delivery branch H, whence they can be 
directed to any part of the ship. So effectual is the cooling that 
the terminal temperature is only 80 deg. or 90 deg. Fah. The 
heat is carried away by the water which escapes at the trap G. 
After the fire has been extinguished, and sufficient time has 
elapsed for its heat to become dissipated, the valve B is turned 
to shut off the gases and admit fresh air, which is then forced 
into the hold, and quickly displaces the heavy gases, enabling 
men to enter with safety. The Liverpool underwriters are 
having the apparatus fitted to the steamer Hywna, belonging to 
the Liverpool Salvage Association, for the purpose of dealing 
with cargoes which arrive in a burning condition—-no infrequent 
occurrence with cotton ships. The use of this apparatus is not 
confined to steam vessels. E sailing ship of any size is now 
fitted with a boiler for working the winches, and this, if not very 
small, will supply plenty of gases. 

To demonstrate the efficacy of this system of extinguishing 
fires a series of tests, repeated on several days, were made at 





the East Brunswick Dock in Liverpoo). A fire, consisting of 
about a ton of wood well sprinkled with petroleum and tar, was 
laid near one end of a floating pontoon about 70ft. long, 10ft. 
wide, and 5ft. deep, and after it was well alight the furnace 
fumes from a multitubular boiler, 4ft. 3in. diameter by 
12ft. Sin. long, were injected into the pontoon through a 
flexible hose, at a distance of about 50ft. from the fire. 
During the tests an oval manhole 18in. by 12in. was kept 
open over the fire, and usually a similar manhole, between 
the fire and the point where the fumes were admitted, 
was also kept uncovered. The flames were extinguished, 
we are informed, in four to six minutes from the time of com- 
mencing to inject the fumes; but the supply was maintained 
for thirty or more minutes on each occasion, in order to quench 
the embers and allow them to cool. While the pontoon was 
full of fumes, burning petroleum and phosphorus were ex- 
tinguished instantly by immersing them in the atmosphere of 
the pontoon. On the conclusion of the fire-extinguishing test 
in the pontoon, the apparatus was set to work as a ven- 
tilator, and the atmosphere of the pontoon was respirable 
with safety within seven to ten minutes after turning off the 
fumes, 

On the 13th inst. further experiments were made at the 
Egerton Dock, Birkenhead. The Liverpool Journal of Commerce 
described them, and said:—‘ A quantity of wood, saturated 
with creosote, was kindled, and when in a state of perfect in- 
candescence a jet of cooled funnel gas was injected into the 
compartment, and the fire extinguished in four minutes. That 
is, combustion was arrested. The experiments were conducted 
under circumstances that would occur on board ship, and were 
very successful,” 








University COLLEGE, LONDON: THE ENGINEERING PROFESSOR- 
SHIP. — As briefly mentioned in our last impression, Professor 
Kennedy, M. Inst, C.E., F.R.S., is about to resign the professor- 
ship of engineering and mechanical technol which he has held 
for fifteen years with such marked e prominent feature 
in Professor Kennedy's tenure of office has been the establishment 
and development of an engineering laboratory at the College, 
described by him in a paper read at the Institution of Civil Engi- 
neers, in December, 1886, which has been the precursor and model 
of several similar laboratories subsequently set up at other places. 
This laboratory has enabled students to undergo a thorough 
practical training in the rudiments of mechanical engineering, and 
has raised the instruction offered at the College to a high state of 
efficiency. The extension of technical education has ely in- 
creased the number of scientifically trained men from amongst 
whom it may be anticipated that some worthy successor to Pro- 
fessor Kennedy will be found qualified to carry on and extend the 
system of combined practical training and scientific investigation 
which Professor Kennedy so ably inaugurated. The roll of, former 
professors of civil or mechanical wapocuies at University College 
contains the honoured names of Hodgkinson, Vignoles, Fleming, 
Jenkin, and Pole; and it may be hoped that the distinguished 
position attained by the engineering department of University 
College in the past will be maintained, 
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ENGINES OF THE HOUSE-TO-HOUSE ELECTKiIC LIGHTING INSTALLATION, KENSINGTON. 


it, 


MESSRS, J. FOWLER ANT Cv., LEEDS, ENGINEERS. 
(For description see page 434.) 











THE BRIDGES OVER THE MANCHESTER SHIP 
CANAL. 

Tue Ashbury Railway Carriage and Iron Company, of Man- 
chester, have had the manufacture and erection of the 
first two bridges which have been put up for the Ship Canal 
Company. The first of these is a bridge over the Bridge- 
water Canal forming a new approach to Trafford Park, which 
surrounds the residence of Sir Humphrey de Trafford. This 
bridge is of the Warren 
girder type, and it has a 


NEW OIL AND WATER-GAS APPARATUS. upper end. To facilitate the flow of the oil the tube is slightly 





THE new oil and water-gas—Biddison’s and Darby’s patents— 
is a simple apparatus for utilising the combustion of petroleum 
or other oils as a source of heat for boilers, general heating and 
cooking stoves, and was to be seen in operation on Wednesday. 
The apparatus, or burner as it is called, is made in different sizes. 
The 20in. burner consists of a welded wrought iron “ boiler ” of 


inclined, and at the lower end connects with the upper end of 
a similar tube below, inclined in the opposite direction. A short 
inclined piece of inch tube passes at right angles from the 
lower end of “ the last wide tube” to another wide tube situ- 
ated below and between “ the last wide tube” and the “boiler,” 
and perforated with a few holes along its upper surface. The 
perforated tube serves asa burner. The whole apparatus stands 


in an iron saucer or tray and 
occupies less space than two 
cubic feet. The smaller 





70ft. span, the depths of the 
girders being over 8ft. The 
distance between the centres 
of the girders is about 20ft., 


‘ burners are of similar con- 
Wei ches : ¥! struction, but the tubes are 
y : fewer, shorter, and smaller, 





and the corrugated flooring ‘ ek nee a e eur iteg E ee ae Stee te being fin. in the 16in. burner, 


which supports the roadway 
is Westwood and Baillie’s 
patent 2ft. 8in. pitch, the 
corrugations being filled in 
with broken stone, and the 
whole covered with an as- 
phalte roadway l4in. thick. 
The abutments are built of 
red sandstone. The second 
bridge which has been put 
up by the Ashbury Company 
is of an entirely different 
and more modern design, 
and is of the stiffened sus- 
pension type. This isa foot- 
bridge over the deviation of 
the Mersey at Thelwall, and 
is a light structure, as will 
be seen from the accompany- 
ing illustration, which is 
taken from a photograph. 
The piers of this bridge con- 
sist of cast iron cylinders 
sin, thick, 6in, diameter by 
sin, deep; these have been 
bolted together and sunk 
15ft. below the bottom of 
the river diversion. The 
height of the piers above 
the bottom of the river diver- 
sion is 31ft.; on these piers 
the towers are bolted, and 
these consist of four legs of 
channel iron rivetted back to 
back, and the piers are filled 
up solid with concrete. To 
the saddles at the top of the towers are attached the sus- 
pension or tie rods, which support the rolled iron joists on 





which the roadway is carried, the span from the centre of one | 


pier to the other being 106ft., and the total span 214ft. The 


roadway consists of Memel deal flooring 2}in. thick, and there is | 


a hand railing on each side of the bridge. Each end of the 
bridge is supported on walings, the waling being bolted to piles 
which have been driven a considerable distance in the ground. 
There is also an ingenious expansion arrangement here, which 
serves to hold down the end of the joists, and at the same time 
allows the bridge to expand freely. 





BRIDGE OVER THE MANCHESTER SHIP CANAL AT THELWALL. 


and 4in. in the 8in. one. 

To start it working some 
water is run through a small 
aperture into the “ boiler,” 
if there is not water already 
there. Both the oil and 
water apertures are con- 
nected by means of small 
piping with small tanks of 
the liquids, situated 2ft. or 
3ft. above the apparatus, and 
can be shut off or turned 
on, at any required rate, by 
: . ; means of a screw valve. 
ies %, ‘ ; There is also an ordinary 
e automatic arrangement for 
keeping the water in the 
boiler” ac a constant level 
during working. Oil is next 
admitted until it runs out 
at the perforations into the 
tray. The water valve is 
closed and the oil ignited ; 
the whole apparatus becomes 
enveloped in the flames, 
soon becomes hot, the water 
boils, and the steam passes 
through the heated inch 
iron pipes to the heated 
pipes containing the oil, and 
ultimately issues along with 
the vaporised oil through the 
perforations, and very much 
alters the character of the 
flame. .As soon as that is the 
case, the water and oil valves 


a 





| rectangular longitudinal section about 18in. by 3fin., and an | areadjusted. The apparatus is then fairly started, all ina very 


elliptical transverse section, 33in. by 2iin., connected with an | shorttime. As seen applied to the boiler of a 6-horse power or 
ordinary iron tube lin. diameter and 20in. long placed imme- | 7-horse power old portable engine, a 20in. burner was placed in 
diately above the boiler. This tube constitutes the first of a| the fire-box, and covered with a perforated iron screen, to keep 
series of 5in. tubes placed parallel to one another, the second above | the apparatus hot, all draught being excluded. The engine made 
| the first; the others side by side and an inch or go apart. Each | sixty revolutions per minute, worked a mortar mill, with a 

tube screws into hollow semi-circular sockets, so that they | pan of 6ft. diameter, containing clayey pulp, and kept upa 
| together form one continuous tube bent five times on itself, | pressure of 48 lb., with a consumption of two and a-quarter 
| finally terminating in a larger 1fin. tube of the same length | gallons of oil and about the same quantity of water per hour. 

placed beneath the last of the five tubes. Into this wide tube The oil cost about 43d. per gallon, and it is estimated 
‘ the oil for combustion is fed through a small aperture at the | that the work costs 1s. per hour. A 16in. burner, also covered 
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with a perforated iron screen, was working under a saddle 
boiler, and producing considerable heat in the water pipes above. 
The apparatus itself, or at least the upper parts of it were a 
bright red heat. There was, however, no attempt at gauging 
the heat produced. An 8in. burner in a kitchen range, of which 
the upper plate measured 17in. by 3lin., was covered with lumps 
of asbestos, and gave a moderately bright fire, consuming a 
little less than one pint of oil and one and a-half pint of water 
per hour, costing about a penny per hour. The rvaring of the 
apparatus was very apparent in this case, also the odour of the 
petroleum. 

Recent experiments have shown that the simple hydro-carbon 
methane—marsh gas—when passed through a tube heated to 
redness along with water, not superheated steam, is decomposed, 
giving rise to the deposition of carbon and the production of 
hydrogen, carbonic oxide, and carbonic anhydride, therefore it 
seems very possible in this case also that the much more com- 
plex petroleum would be decomposed by the superheated steam, 
which itself would also be broken up, and give rise to readily 
combustible products ; but this isa mere suggestion on our part, 
as no scientific investigation has been made on the matter as 
regards petroleum. It is also a doubtful advantage, but is 
interesting. 

The apparatus is certainly convenient, compact, smokeless 
when properly worked—we noticed smoke once or twice issuing 
from the engine funnel—ashless, gives no clinkers, emits no 
sulphurous fumes, produces no soot. But, as far as we could 
gather, there is no evidence to show that it is either more, less, 
or equally as economical as coal, or any other fuel ; or, that it is 
from a point of economy, superior to either the tank or spray 
methods of burning petroleum. 








THE SAMOA DISASTER AND THE CALLIOPE. 


TxE sketch map below shows the positions of the vessels 
before the hurricane swept over the harbour of Apia, and 
the places to which they were driven by the storm. We 
reproduce the following particulars and the map from 
the Sydney Echo. The most ‘notable feature is the course 
taken by H.M.S. Calliope in escaping the disaster, and 


shallow water, near to the spot where the beautiful Vinsegano 
River, descending from the mountains, empties itself into the 
bay, lie the wrecks of these vessels, which had been representing 
in Samoan waters the power of two great nations. The only 
safety for a steamer when she is caught in Apia Bay is to put to 
sea, The marvel is that the Calliope, having remained at anchor 
till the storm had reached its height, should have succeeded, in 
the haze which always prevails during a hurricane, in finding 
her way through the opening. With waves breaking in every 
direction, all appearance of the ‘league-long roller’ in the reef 
would be obliterated; and yet, without anything certain to 
guide him, the British captain elected to risk the dangers of the 
outer barren reef, and came safely through.” 


The narrative of Captain Kane has been published, but the 
following from the engine-room may be here given. The engine- 
room staff does not often have so grim a time :—Mr. H. G. 
Bourke, the staff engineer, states that when he got steam up in 
the first instance he did so in four boilers, and subsequently in 
the other two, making steam in six boilers. When full steam 
was got up they were hanging toone anchor. They went ahead 
at full speed, using every available means to generate steam. 
The power developed by the machinery was equal, if not greater 
than, to propelling the ship at 15 knots an hour in smooth 
water, and yet in the hurricane they could only make from a 
half to three-quarters of a knot per hour, just enough to give 
her steering way. Every man stuck to his post and did his 
work manfully in the engine-room. There was not a sound 
amongst them save in the direction of firing up, and not a 
single man ventured to ask a question as to danger or otherwise. 
They all put implicit faith in Captain Kane, and knew that if it 
were possible he would take her out of danger’s way. Nota 
man attempted to move from his post, and they were all on 
duty for sixteen hours in the engine-room. Everything was 
done towards keeping up full steam. Forced draughts were 
used to exert the greatest power obtainable. He attributed 
much of the success in maintaining and generating steam to the 
Westport coal which they were using, being in his opinion the 
very best colonial coal. The coal was more useful than any 
other coal he knew of, or had tried, would have been. There 
was not a single hitch in the machinery from beginning to end. 
The water entered the ship so rapidly at times that there was 
18in. in the ward-room at 
one period. 
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Speaking of the time 
immediately preceding the 
determination to trust every- 
thing to the engineer’s de- 
partment, and try to get 
away, Captain Kane said :— 
“They went on ‘cutting a 
caper’ all this time, and it 
was no exaggeration to say 
that on two occasions the 
Calliope’s rudder was within 
6ft. of the boiling mass of 
water breaking up against 
the face of the reef. If the 
Calliope had touched it, it 
would have been all up with 
them. He had to sheer over 
in order to get out of the 
way of the Olga, to go ahead 
to prevent striking the reef, 
and to slack the cables when 
the Vandalia came down 

r upon them. On one occasion 
fe they went too far forward, 










they got much closer, and 
put the bowsprit right into 
the Vandalia. The Calliope 
touched her with her bows 
just as the Olga came up on 
their starboard side, and 
nearly rammed _ them 
through. The Calliope just 
managed to go ahead, 
scraping past the Olga clear 
of her bows. When he found 
that sort of thing going 
on, and that it was only by 
using steam and working 
the helm that he could keep 
clear of the reefs, he decided 
to remain in the position no 
longer. There were two 
courses open to him—to slip 
the cables and go straight 


ae and put their jibboom into 
ee H ALL Log hegs¥ the starboard quarter galley ; 
ae ea and on a second occasion 
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out, risking all the chances 








hs of the machinery breaking 
down and of the engines 
not being strong enough to 
drive the ship through the 
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SKETCH MAP OF APIA HARBOUR AND THE COURSE OF THE CALLIOPE. 


this is very clearly defined. The Rev. Joseph King thus 
describes the harbour:—“In the coral reef, which forms 
a natural breakwater, there is an opening about a quarter of a 
mile wide, in the centre of the bay, through which during 
one of these westerly blows the waves roll mountains high ; 
while the reef, instead of being a protection, increases the 
danger by breaking the ocean swell into baffling and surging 
billows. The bay has fairly good holding ground, but during 
one of these storms the strain upon the anchors is so great 
that they are sure to drag; and if they do, the danger to 
the vessel is not the danger of stranding upon a soft, sandy 
beach. Between the spot where vessels anchor and the beach, 
extending over half the width of the bay, is a shelving reef, 
which at low tide is exposed. During the storm of 1865 the 
German barque Alster was thrown, through the dragging of 
her anchors upon this reef, and toppling over went down, 
her captain and all her crew, excepting one, being drowned. 
The water is quite deep alongside this rock. I rowed 
in my boat after the storm between the masts of the 
Alster, and looked down upor her hull. This is the spot where 
the Eber struck a fortnight ago, and sank with nearly all her 
crew ; and here it was that the Adler was lifted by the mighty 
waves and cast a total wreck upon the reef. To the left of this 
reef, in the south-east corner of the bay, the deep water extends 
nearly to the beach, and it was towards this beach that the 
Nipsic, Vandalia, Trenton, and Olga were steered when it became 
evident that they could not be saved. There, in comparatively 
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sea and the rudder giving 
way; or to beach her in 
a sandy place. He thought 
he would have a try to save 
all, and so he made up his mind to go out. They slipped cable 
accordingly and went hard ahead, calling up every pound 
of steam and every revolution of the screw, having everything, 
in fact, working as hard as they could go. They went 
out, but in making the passage she regularly stood on end. She 
went right up and down again, and the water was coming in 
at the bows as she dipped, running off aft immediately, but 
coming in again just as quickly as she rose again. I really 
wonder how the machinery and rudder stood it. It was some 
three or four minutes before they gathered any way at all in 
the tremendous sea that was running. Eventually they made 
a little headway and went out slowly. They cleared the Van- 
dalia and went close to the Trenton, so close as to put the fore- 
yard over her fore-quarter; and as the sea lifted the Calliope up 
she rolled to port, and her fore-yard just went over the fore- 
quarter of the Trenton, and down on the other side. It was 
as pretty a thing and as lucky an escape as could well be 
imagined.” The sketch map is by Lieut. J. C. Wilson, U.S.N. 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—John J. Carey, engineer, to 
the Inflexible; Alfred E. Straw, acting assistant-engineer, to the 
Himalaya; Charles T. D. Greetham, acting assistant-engineer, to 
| the Orontes; Reuben Main, probationary assistant-engineer, to the 
| Tamar; and Lindsay J. Stephens, probationary assistant-engineer, 
) to the Victoria—all to date May 14th. 








SOME SOUTH AMERICAN RAILWAY BRIDGEs, 


THE engravings on page 438 illustrate some bridges made and 
erected in South America, and of interest from this fact. One 
illustration represents two bridges—separate—constructed by 
the engineering firm of Lever, Murphy, and Co., of Valparaiso 
and Caleta, Abarea, Chili, for the Chilian Government, which cross 
the river Maule, anddesigned by Mr. Domingo Victor Santa Maria 
Engineer of Public Works for the Chilian Government, These 
bridges rest on stone pillars, and are 1575ft. in length in light 
spans of 196ft. 104in, and 164ft. jin. alternately, and are of the 
continuous girder type, only one break in the centre of bridge. 
On the shore foundations and seven stone pillars in river, the 
bridges rest on planed cast bed plates, with steel rollers between 
the plates. The bridges weigh 1320 tons and 1060 tons respec- 
tively. The rail bridge was tested before opening for public 
service in 1885 with the following result :—Train of engine and 
four platform cars 160ft. in length, weight 300 tons at rest in 
centre of spans seven minutes, and afterwards driven across at 
a speed of thirty-seven miles per hour, showed lateral move- 
ment of jin. in all spans. and deflection in 196ft. 10$in. spans, 
of yzin.; in spans 164ft. }in., yyin. deflection. Messrs, Lever, 
Murphy, and Co. have also constructed for the Chilian Govern- 
ment recently railway bridges across the rivers Lircaz, Perquilau- 
quen, Nuble, and Mapocho, 

Anotherillustration represents the iron bridge constructed and 
erected across the River Nuble also for the Chilian Government 
by the same engineering firm, Mr. Clarence P. O’Brien being their 
chief executive engineer on the work. This bridge was designed 
by Henry Budge, engineer-in-chief of State railways, for the 
Chilian Government, and is of ten separate spans of 50m. in 
length. It rests on cylinders sunk 5m. and 6m. to the stone 
bed of the river and filled with concrete, it weighs 1300 tons, 
and before opening to public traffic, was tested with a train and 
engine and three platform cars 300 tons weight ata speed of 
60 kilom. per hour, showing a deflection of 24 cm., and lateral 
vibration of 5 mm. at this speed. Another illustration repre- 
sents the railway bridge constructed by Lever, Murphy and Co., 
also for the Chilian Government, and erected across the River 
Perquilauquen. It was designed by Mr. Nicolas Tanco, engi- 
neer of the section of road in which the bridge is situated. The 
bridge rests on pillars of stone masonry, and is of eight separate 
spans of 30 m. in length, and weighs 360 tons. Before opening 
to public traffic was tested with a train consisting of locomotive 
and three flat cars, 300 tons weight, ata s of 50 kilos. per 
hour, and gave a deflection of 1 cm., and lateral play of 5 mm. 

The same firm is now constructing railway bridges fur the 
Chilian Government to cross the rivers Lintue, Saja, and a cart 
and foot-bridge to cross the River Mapocho, on the bank of which 
river is built the city of Santiago, capital of Chili. 








TENDERS. 


SOUTHWOLD WATERWORKS, 


Tue following are tenders for the erection of water tower and 
engine-house, the supplying and fixing of pumping machinery, and 
the supplying and laying of cast iron water mains, for the South- 
wold Waterworks Company, Limited ; Messrs. Urban Smith and 
Arthu Pain, C.E., Westminster, joint engineers :— 


» &. 
Shillitoe and Son, Bury St. Edmunds .. 451515 3 
Geo. Gibson, Southall... .. .. .. «. 3978 0 0 
Alfred Coe, Ipswich .. .. .. 3824 11 0 
A. J. Gould, Stony Stratford .. - 8804 3 8 
Geo, Bell, Tottenham .. .. .. «.. « - 8741 0 0 
Alfred Dodman, King’s Lynn .. .. .. 3702 7 0 
Frederick Dupont, Colchester (accepted) 3646 0 0 








THE PARIS EX HIBITION—ELECTRIC LIGHTING 
TRACTION ENGINE. 


ON page 442 is illustrated a traction engine built by Messrs. 
Aveling and Porter, of Rochester, and fitted with a dynamo- 
electric machine for generating currents for field work. It will 
be seen that the dynamo is driven by gearing, one of the 
wheels being fitted with teeth made of vulcanised fibre. We 
shall not describe the engine now, as full particulars will be 
giver. in a subsequent article on the engines in the Paris 
Exhibition, 








MELBOURNE WATER SuppLy.—The daily consumption of Yan 
Yean water at Melbourne was 13,660,000 gallons in 1885, 14,709,000 
gallons in 1886, 16,222,000 gallons in 1887, and 20,670,000 gallons 
in 1888; while from January Ist, 1889, up to the end of March, it 
was at the rate of 26,000,000 gallons per diem. The increase in 
the consumption since 1885 is attributed to the development of 
Melbourne and the suburbs during the past three years, The 
quantity of water supplied per head of the population has been 
fifty-five gallons each day, which includes water used for manu- 
facturing and other purposes. 


THE LaTE Mr. F. C. STILEMAN.—We regret to have to record 
the sudden death of Mr. Francis Croughton Stileman, Member of 
Council of the Institution of Civil Engineers, which took place 
on the 18th inst. at his offices in Westminster, the cause being 
heart disease. Mr. Stileman was a — of the late Mr. McClean, 
whose partner he became in 1849, and the firm carried out the 
Furness railways and numerous great enterprises at Barrow-in- 
Furness, including the harbour and docks, Since the death of Mr. 
McClean in 1873, Mr. Stileman continued to act for the same 
clients on his own account. He was elected a member of the In- 
stitution of Civil Engineers in 1855, and was in his sixty-fourth 
year at the time of his death. 


MINING APPLIANCES. —On his recent recirement from the Inspector- 
ship of Mines for the Eastern District of Scotland, Mr. Ralph Moore 
received a farewell present from a number of gentlemen connected 
with the Scottish coal and iron trades, In thanking the donors, 
Mr. Moore gave some interesting details of the improvement in 
mining appliances since he first was a colliery manager, forty-eight 
yearsago. At that date, he said, there were cages at two or three 
collieries in the county of Edinburgh, but there was none in 
Lanarkshire, The coals were all drawn in corbes, A few years 
after, there was not a single colliery without them. Pug engines 
were first introduced about 1845. Ventilating furnaces were of the 
most primitive description, Fans were unknown. The first fan in 
Scotland was put up in 1868; now there were hundreds, and scarcely 
anyone thought of doing without a fan. The amount of ventila- 
tion in a colliery was from 8000 or 10,000 down to as low as 1000 
cubic feet per minute, and now there were some collieries in the 
district with 250,000 cubic feet per minute. Last year he made 
the calculation that eight tons of air were sent into the mines for 
every ton of coal extracted. Wire ropes were not in use at the 
time of which he spoke; now there was nothing else, Under- 
ground mechanical haulage was practically unknown; now it was 
universal. Many large collieries had only one shaft, now all had 
two. A coal-owner putting out 100,000 tons a year was a large 
coal-owner. There were coal-owners now putting out over 600, 
tons annually, As a consequence of all these improvements, the 
output of minerals in the district, which in 1856 was 4,500,000 tons, 
was now 17,000,000 tons, and the death-rate, which in 1853 was 
one for every 250 persons employed, is now about one in 800, 





389, 


——_—. 
$$$ 


IDGES, 


nade and 
ct. One 
ucted by 
alparaiso 
hich cross 
ita Maria, 
+ These 
in light 
re of the 
f bridge, 
iver, the 
between 
8 respec- 
x public 
gine and 
t rest in 
across at 
al move- 
n. spans, 
8. Lever, 
Govern- 
erquilau- 


cted and 
ernment 
ing their 
designed 

for the 
00m. in 
he stone 
00 tons, 
rain and 
speed of 
1 lateral 
nh repre- 
and Co., 
1e River 
co, engi- 
od. The 
separate 
opening 
comotive 
ilos. per 
f 5mm. 
fur the 
da cart 
of which 


ower and 
ery, and 
16 South- 
nith and 


oe 
CMS MOnNF 
eocowcoum 


ITING 


+ Messrs, 
dynamo- 

It will 
e of the 
re. We 
| will be 
1e Paris 


ment of 
rs, The 
has been 
r manu- 


0 record 
ember of 
ok place 
se being 
McClean, 
out the 
urrow-in- 
h of Mr. 
he same 
the In- 
y-fourth 


aspector- 
Ih Moore 
onnected 
» donors, 
ement in 
rty-eight 
or three 
none in 
ww years 
- engines 
re of the 
st fan in 
scarcely 
 ventila- 
y as 1000 
es in the 
he made 
‘ines for 
se at the 
Under- 
w it was 
yall had 





NE TEE Oe TESA FE 





May 24, 1889. 


THE ENGINEER. 


437 











= 


RAILWAY MATTERS, 


Tue painting shops and stores of the London and 
Brighton Railway Company at Brighton are to be fitted with 
Douse’s fire-check —— for extinguishing fire, as illustrated 
in our impression of the 23rd November, 1888, 


Mr, Anprew JounsTon, M. Inst. C.E., district engineer 
of the Eastern Division of the Great Eastern Railway, Ipswich, bas 
been appointed a Commissioner of Railways to the Queensland 
Government. Mr. Johnston is a son of Mr, Andrew Johnston, late 
engineer-in-chief to the Midland Railway. He sails with his family 
on the 14th of June, 


We recently explained that the then current rumours 
concerning the stoppage of the construction of Chinese railways were 
based on inaccurate information, Now a Shanghai correspondent of 
the Standard telegraphs; bs - It is stated that there is again good hope 
for the construction of railways in China, The young Emperor is 
not so much under the influence of the Reactionary Party as has 
been feared, and it appears that he is willing to sanction the 
Yientsin-Shanhaikwan line. Another line from Hankow to Pekin 
is recommended by the Viceroy of Quantung.” 


Tue Press Association states that the latest mail from 
the West Indies brings a copy of the contract for the sale of the rail 
ways in Jamaica to an American syndicate. The lines were built 
by the Colonial Government at a cost of £800,000. Lord Knutsford, 
in communicating to the Governor of Jamaica his consent to the 
contract being laid before the Colonial Legislature for ratification, 
stated that he accepted no responsibility for the scheme, nor did 
he press its acceptance. — He also pointed out that the colony was 
parting with a flourishing railway in exchange for more or less 
speculative security. 


We learn that after a careful examination of all the 
systems of lighting railway carriages in use, the Directors of the 
Buenos Ayres and Rosario Railway Co., have given the Pintsche’s 
Patent Lighting Company instructions to supply plant for two oil 
gas works, and for fittings for the whole of the rolling stock, con- 
sisting of eighty-six old and fortynew coaches. The first class coaches 
have twenty candle lamps, the second classes sixteen candle lamps, 
and the lavatories and corridors ten candle lamps; the whole of the 
coaches have omnibus roofs, and the gas lamps (889 in number) are 
to be of the most ornamental design, 


A GENERAL classification of the accidents in March on the 
American Railways shows : 
Collisions. Derailments. Other. Total. P.c. 
. — eo (es Sarees 


Defects of road se. 0. 0 «?s 
Defects of ——= ee ree er ee 
Negligence in operat- 


PY ee Via.ua? « ea ‘Se 

Unforeseen obstruc- 

tions ee — ee wo 4 1 er ee 

Unexplained .. Bi 55 ae on 42 .. 41 
Total.. .. 88 .. .. 59 4 .. 101 .. 100 


Mr. Monverrn, of Carstairs, has had electric lighting 
introduced into his palatial residence, and, having the installation 
at hand, he conceived the idea of constructing an electric railway 
between the house and Carstairs Station. He planned the line of 
railroad, and under a superintendence the undertaking 
has been completed. e railway, which is a mile and a quarter in 
length, runs from the mansion-house to Carstairs Station. It has 
a gauge of 30in., and follows a winding course. While most of the 
road is comparatively level, there are several gradients, the steepest 
being 1 in 75. The railway is intended to supersede carting and 
carriage work between the house and the station, and there isa 
siding running into the Caledonian Railway for the accommodation 
of goods and coal traffic. A four-wheeled car for the passenger 
traffic has been constructed specially for high speed. The driving 
apparatus is extremely simple, and the wires from the dynamo are 
carried overhead on ordinary telegraph poles to within 200 yards 
of the house, and thence are taken underground, enclosed in lead 

ipes, to the switchboard near the battery in the basement of the 
ouse, a few yards from the terminus of the railway. 


Tue Manchester, Sheffield, and Lincolnshire Railway Co. 
have succeeded in proving the preamble of their Bill to give them 
more direct ication with Chesterfield. The Midland Company 
have strenuously ene it, as an invasion of their territory, which it 
practicallyis, It connect the Manchester, Sheffield, and Lincoln- 
shire system at Beighton with the Midland at Chesterfield, opening 
up en route a fertile coal country, and giving railway facilities to a 
district which has long, so to speak, n ‘outside the world,” 
though very near it. In the course of his evidence Mr. Pollitt, the 
general manager of the Manchester, Sheffield, and Lincolnshire 
Company, made the interesti t that they had 
offered the London and North-Western Railway Company running 
powers to Sheffield, over the new line from Annesley junc- 
tion, adding that Mr, Findlay, the manager of the London 
and North-Western Company, had been all over Sheffield 
to see where he could fix their station. If this come to any- 
thing, it would mean a third station in the town. The She la 
Telegraph urges that a large, commodious, central station, where 
all the lines could meet, should be built, as even the existing 
arrangement of two separate stations is far from convenient. 


In addition to the contract just given out for 120 sets 
of ironwork for 18ft. covered 8 wagons, and for ironwork for 
brake vans and third-class carriages—both being for the metric 
gauge lines—the India-office are now inviting tenders for the 
Oude and Rohilkund eg 6in. gauge—recently taken over 
by the Government, for un erframes, underframe steel, ironwork 
body steel, and ironwork, roofing, lavatory, and metallic fittings 
for twenty-five second-class carriages, These tenders are to be in 
by May 28th. The contract includes also all requisite bolts and 
nuts, rivets, washers, panel pins, coach and wood screws, both iron 
and brass, for putting the work together in India. The contract 
does not inclu e wheels or axles, bearing, draw, and buffer sprin 
india-rubber, window cushions, Attock’s blocks, lamps, and axle- 
boxes, All these parts will form the subjects of separate contracts. 
No woodwork is required to be sent to India except the commode 
lids and looking-glass frames, The materials are specified to be of 
the best quality, The wrought iron is to be of the best Stafford- 
shire brand, with the exception of certain special parts, which are 
to be of the best Yorkshire iron, of either Lowmoor, Bowling, 
Farnle Company, or Taylor Brothers’ make. The tests are of the 
usual Indian States character, but no foreign iron is admissible, 
The panel plates are all jin, thick, of which there are about seven 
tons, | The galvanised, corrugated roof sheets are 11ft, long by 
2ft. Sin, wide, and 3in. corrugations; the weight per square foot 
before galvanising, 1} 1b.; these, and all the fittings for them, are 
to be coated with “‘ best Silesian spelter.” Before proceeding with 
the bulk of the work, one sample underframe is to be rivetted up 
complete and fitted with all its ironwork, and mounted upon a 
standard set of wheels and axles, axle-boxes and springs, so that 
po accuracy of all the may be ascertained. These wheels, 
axles, &c., will be supplied by the India Department for the pur- 
pose. . The underframes are ‘to be completely rivetted up in one 
piece and easy by 3in. planks before being shipped. With the 
peste: delivery four complete sets of hand-made general and detail 
Pye on tracing cloth, are to be supplied. Three hundred gross 
m iron wood screws and en as of brass wood screws, of Messrs, 

ettlefold 8 or other ~~ manufacturer's best make, are to be 
supplied, and 501b, of lin. reg gre ins. The — fit- 
4 








tings comprise fifty zinc tanks, lead pipe, §i 

, pe, gin. bare Ib. 

rn foot, fifty wrought iron Gatmetied coominacien, fifty wash 

1a ns with chains and plugs, and fifty looking glasses, 18in, by 
in. by din. thick. The metallic fittings comprise the usual car- 


les, locks, hi brass plates, steel springs for windows 
Ino 108 bed frames with all accessories, 


and venetians, and al 


NOTES AND MEMORANDA. 


Tue seven healthiest places in England and Wales 
during the week ending the 11th inst. were Cardiff, London, 
Brighton, Derby, Leicester, Bristol, and Nottingham, 


Tue deaths registered during the week ending May 11th 
in twenty-eight great towns of England and Wales corresponded to 
an annual rate of 18°8 per 1000 of their aggregate population, 
which is estimated at 9,555,406 persons in the middle of this year. 


Ir a thin india-rubber ball—one of those sold as balloon 
balls in the toy-shops—be blown full of air, and then held in the 
hands as the air is allowed to escape, its temperature will be found 
to fall, so that the difference is very perceptible to the hands as 
the fall takes place, more especially when complete emptiness is 
approached, 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
172 per 1000 of their aggregate population, which is estimated at 
9,555,406 persons in the middle of this year. The rate varied from 
11°0 at Norwich and 11°] at Leicester to 28'2at Manchester. At 
Preston the rate was 38°1. In London 2648 births and 1231 deaths 
were registered, 


In London 2565 births and 1295 deaths were registered 
during the week ending the llth inst. Allowance made for 
increase of population, the births were 249, and the deaths 312 
below the average numbers in the corresponding weeks of the last 
ten years, The annual death-rate per 1000 from all causes, which 
had declined in the five precediug weeks from 18°8 to 16°6, further 
fell last week to 15°5, and was lower than any previous week of this 
year, 


Dr. Reicuet recently showed before the Berlin Physi- 
cal Society a lecture-experiment with a water hammer. hen 
the bulb in which the fluid is contained is grasped in the warm 
hand, the fluid is driven over to the other side by means of the va- 
pour which is then formed. When all the fluid has thus passed 
over, bubbles of vapour finally make their way through the fluid, 
and at this moment the hand which is grasping the bulb experiences 
a distinct sensation of cold. 


A paver on “The Origin of Bronze,” by M. Berthelot, 
was read at a recent meeting of the Paris Academy of Sciences. 
The author has analysed specimens from a statuette from Tello in 
Mesopotamia, and from the sceptre of the Egyptian king Pepi I.— 
sixth dynasty—both dating back to about 4000 B.c., and both con- 
— of pure copper. From this he argues that, asin the New 
World, the Stone Age was followed by a Copper Age in the eastern 
hemisphere, and that the bronze period cannot be more than some 
fifty or sixty centuries old, 


Reptyine to a querist respecting a cement for aqua- 
riums made of marble and glass, a correspondent in the Scientific 
American says :—‘‘ I have a very large one, and have experimented 
with many cements and putties. 1 find the following perfectly 
satisfactory: whiting, 6 parts, by measure; plaster of Paris, 3 
parts; white beach sand, 3 parts; litharge, 3 parts; powdered 
resin, 1 part. Mix the ingredients together thoroughly; then 
make into a putty with the best coach varnish. Only enough to 
set one glass should be made up at once, as it soon becomes too 
hard towork, The glass should be thoroughly bedded in the putty, 
and left about a week to harden. Cover the joints with two parts 
of asphaltum. Cover over on to the glass, This will stand water 
for an indefinite period if properly done. 


THE old ge ap of utilising the sucking power of an 
energised helix upon an iron core again been utilised in an 
ingenious manner in the construction of a system of electric trans- 
portation, As described by the Electrical World, ‘ the consecutive 
actions of a number of such helices acting upon a magnetic carriage 
are made to propel the latter at a high rate of speed, and the 
arrangement by which this is carried out is exceedingly simple. It 
is interesting to study the operation of fundamental principles in 
this system. Here, also, the regulation is automatically effected 
by the counter electro-motive force created by the passage of the 
carriage through the helices, so that when the normal speed of the 
carriage has been attained, only so much energy is consumed in the 
shape of current as is required to keep the carriage at its proper 
speed. We think it likely that this system of the Portelectric 
Company will arouse great curiosity and interest, especially in view 
of the success that has attended the experimental apparatus,” 


At a recent meeting of the Berlin Physical Society, Dr. 
Frohlich described some new experiments on the objective demon- 
stration of the vibrations of a telephone disc. He attaches a small 
mirror to the iron plate of the telephone, and from this the light of 
an electric lamp is reflected on toa polygonal rotating mirror, from 
which it falls upon a screen. The vibrations of the plate are thus 
made visible on the screen, and since each side of the polygonal 
mirror casts its own image, when the mirror is rotated the curves 
are seen moving over the screen. The more rapidly the mirror is 
rotated the slower do the curves move over the screen, and when 
the rotation is as rapid as the vibration of the plate, the curves be- 
come stationary and can thus be exactly observed and drawn. 
These luminous curves can also be photographed. He said he had 
employed this method in a series of researches on certain electrical 

henomena which might influence the efficiency of the telephone. 
us the action of alternating currents, of olt-dndustieg, of the 
rise and fall of the current on making and breaking, of the intro- 
duction of electro-magnets, and of other conditions, were studied 
Py. means of the altered mode of vibration of the telephone plate. 

e had further obtained a graphic record of the vibrations of the 
telephone plate when vowels and consonants are sung and spoken 
into it. 

In a paper on “ The Formation of Marine Boiler Incrus- 
tations,” read at the Institution of Naval Architects, by Professor 
Vivian B. Lewes, F.C.S., it was stated that analyses of speci 


MISCELLANEA, 


A paper on “ Alternate Current Working” was read 
last evening by Mr. Mordey before the Institution of Electrical Engi- 
neers, Some experiments were described in the paper on the 
parallel working of alternators, and on large alternate current 
motors, 


Tue new Germanic twin-screw steamer Augusta Vic- 
toria, from Hamburg for New York, has made the voyage in eight 
days and one hour, covering the distance from Southampton to 
New York in seven days two-and-a-half hours, this being the best 
first voyage ever made. The longest run in one day was 474 knots, 


PREPARATIONS are being made for the opening of the 
Spanish Exhibition, which will consist ay of the arts, manu- 
factures, textile fabrics, metallurgy, ironwork, lace, wines, cigars, 
sports, pastimes, and national costumes of the land of legend and 
romance of Spain, and will be held on the same site, and onsimilar 
lines to the previous Italian and American Exhibitions, 


A Boarp or TrabE report has been published on an 
explosion of steam from the boiler of the s.s, Alexandra, of Hull. 
The manhole joint was made with a small round gasket, which 
seems to have slipped unseen for a portion of its length from 
between the two joint-making surfaces before the nuts were tight- 
ened, and when steam was up this part blew out and killed a lad. 


Tue first trip of the new pee steamer Puritan, 
of the Fall River line, from New York to Newport, vié Long Island 
Sound, was recently made with much success. She attained a 
speed of over twenty miles an hour with 65 lb. steam. The Scientific 
American says that when ber new machinery is worked down and full 
power applied, which is 1101b., it is believed she will surpass in 
velocity any passenger boat afloat. 


Ir is a good sign when mathematical instrument makers 
are busy, as new enterprises are almost always in view when large 
orders for instruments are being given out. We have been 
informed by one of the leading firms of instrument makers that 
they have not been so busy for six years. Only a few days ago 
they received an inquiry for £350 for theodolites, levels, and cases 
of drawing instruments, the whole being wanted for rapid shipment 
to the East. 


Messrs. C. GrirFin AND Co. have published the sixth 
annual issue of the ‘‘ Year-book of the Scientific and Learned 
Societies of Great Britain and Ireland.” The book contains the 
names, abodes, councils, and officers of these societies, and is com- 
iled from official sources, It also contains lists of the papers pub- 
ished during 1888 before societies engaged in fourteen depart- 
ments of research. It would be of advantage if papers read to 
the end of the year were included. 


M. ALPHAND, general manager of the works of the 
Paris Exhibition, was on the occasion of the opening made Grand 
Cross of the Legion of Honour; M. Berger, general manager of 
the Exhibition, and M. Duval, general manager of the Fives-Lille 
Company, Grand Officers ; while Colonel De Bange, K.C.B., general 
manager of the Cail Company, and M. Charles Garnier, architect, 
received the crosses of Commanders in the same Order. The 
Machine Hall at the Paris Exhibition, estimated at 6,500,000f.— 
£260,000—has cost 7,513, 805f.—£300,552. 


Tue Parkgate [ron Company has issued its report for 
the twenty-fifth year of its operations. It is exceptionally im- 
portant, as it exhibits the first working of the new steel plant, 
which has been put down at a cost of £62,000. The directors state 
that a marked improvement has taken place in trade, but owing 
to the rapid increase in the cost of fuel and all kinds of labour, the 
result has not been so beneficial as they had anticipated. The first 
cast of steel was made at the new works on the 26th of October, 
1888, and since then a large quantity has been manufactured and 
supplied to the trade in the shape of plates, sheets, blooms, and 
bars, the quality being satisfactory, and capable of standing all the 
tests. A new plate mill for the steel works is being proceeded 
with. The net profit for the year has been £10,557, and the divi- 
dend £3 10s, on £65 per share paid up. 


In their oe on the river water supplied to London 
during April, Mr. William Crookes, Dr. William Odling, and Dr. 
C. Meymott Tidy, say the quality of the water supply has con- 
tinued throughout the month to be entirely satisfactory. Its com- 
position has not been found to differ, to any noteworthy extent, 
from that observed to prevail during the first three months of the 
year; but the slight variation that has been recognised is in the 
direction of an increased degree of freedom from organic matter. 
Thus, in the case of the Thames-derived samples examined during 
the month, the mean proportion of organic carbon was found to be 
‘154 part in 100,000 parts of the water, as against a mean of ‘164 
part furnished by the previous three months’ supply. The maxi- 
mum proportion of organic carbon met with in any single sample 
of Thames-derived water examined during the month was found to 
be °170 part in 100,000 parts of the water. The difference in mean 

position of the Thames-derived water, as supplied by the 
different companies, was, as usual, wholly insignificant. This, the 
hundredth monthly report, completes the record of the results of 
their examination of over 18,000 samples of the water supply of the 
metropolis, 


THE Royal National Lifeboat Institution has recently 
issued its annual report, which is, as usual, full of interest and deeds 
of heroism. From it we learn that at last there is a possibility of 
a successful steam lifeboat being produced. Early in the yeara 
model of such a boat was submitted to the Institution by Messrs. 
R. and H. Green, the well-known shipbuilders at Blackwall, which 
having passed through various modifications, as the result of con- 
sultation with the committee and their professional officers, was 
accepted, and a steam lifeboat 50ft. long and with 12ft. beam, to 
be propelled by a turbine wheel, worked by an engine developing 
170-horse power, is now being built. Should the experiment prove 








of deposits from boilers where sea water was used gave in all cases 
two distinct layers—(1) a hard crystalline deposit on the sides of 
the tubes, consisting of nearly pure calcium sulphate in the form 
of ‘‘anhydrite;” (2) a softer portion r bling alabaster in the 
interior, consisting of calcium sulphate, with about six per cent. of 
magnesic hydrate. The presence of magnesic hydrate in boiler 
deposits is supposed to be due to the mutual decomposition of 
water and magnesic chloride; later experiments have shown, how- 
ever, that when magnesic chloride and calcium carbonate mutually 
react upon each other, soluble calcium chloride and magnesium 
are formed; this explains why calcium carbonate is never found, 
except in very small quantities in marine boiler deposits. When 
distilled water only is used, a slight coating is formed, practically 
consisting only of organic matter, whilst if at any time through a 
breakdown in the distilling apparatus sea water is mixed with the 
distilled water, a thin and very hard scale of calcic sulphate is 
formed. An incrustation of this character gave on analysis: — 
Calcic sulphate, 90°84; magnesic hydrate, 0.75; sodic chloride, 
1:41; silica, 0°85; copper carbonate, 1°11; oxides of iron and 
alumina, 0°24; organic matter, 2°96; moisture, 1°84; total, 100-00. 
This scale is of great interest from the presence in it of the car- 
bonate of copper. It is well known that distilled water has a far 
greater solvent effect upon metals than a water containing salts in 
solution, and it is quite conceivable that the distilled water from the 
surface condensers attacks the brass and copper tubes and fittings, 
and deposits the copper on the tubes of the boiler, although in 
only small quantities; and it is interesting to note that the green 
= due to the presence of the copper are all on the under side of 
the scale—that is, in contact with the metal of the boiler tubes, 
showing that in all probability it had been deposited, as suggested 
from the water in the boiler, and in contact with the iron would set 











sful, however, it is anticipated that boats of this description 
will only be able to be used at a very limited number of stations. 
In 1888, forty-one new lifeboats of the improved type were placed 
on the coast, while those at seventeen other stations were fitted 
with water ballast tanks and other modern additions. The cox- 
swains and crews continue to speak in the highest terms of the new 
boats, asserting that they have the fullest confidence in them, and 
that they are prepared at all times to go anywhere in them. 


Tuxdecision of the Middlesbrough Town Council to put up 
a Crematorium for the disposal of the dead, rather than make a large 
addition to their cemetery accommodation, has provoked among 
the working classes intense and unexpected excitement and opposi- 
tion. It is of no use declaring that cremation or burial will be at 
the option of the parties interested; nor are any of the usual 
sanitary arguments of the slightest avail in the present temper of 
the people. They have got it into their heads that the rich will 
still be Buried, and the poor will be cremated because it is cheaper. 
So strong is the feeling which has been aroused, that those 
members of the Town Council who took a _ prominent 
part in advocating cremation, have had rather an un- 
comfortable time of it ever since. One of them, a publican 
and prominent working man’s representative, has been boycotted. 
A crowd surrounded his house on Saturday last and prevented 
customers from entering, except under threats of personal violence. 
Two others, who are grocers, were similarly served. A wagonload 
of groceries, sent by one of them to the village of South 
Bank, was forced to return. The general result is that, their 
pockets being touched, and their persons threatened, the advo- 
cates of progress in the Middlesbrough Town Council are rapidly 
succumbing to circumstances, There seems little doubt but that 
the resolution will be shortly rescinded by the operation of a force 
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RAILWAY BRIDGE OVER THE RIVER NUBLE. 
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VARIABLE POWER HYDRAULIC APPARATUS. 


MR. J. STANNAH, SOUTHWARK BRIDGE-ROAD, ENGINEER. 
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VARIABLE POWER HYDRAULIC APPARATUS. 





THE accompanying engraving illustrates a variable power 
hydraulic apparatus recently brought out by Mr.Stannah. —Itis 
applicable to cranes, lifts, and hoists, and is of the form usually 
termed a “ Jigger,” the one illustrated being a three power 
machine for raising weights up to 4,12, and 20 ewt. respectively. 
Two of these machines have been put up at the factory of 
Messrs. Harris, Mansell-street, Whitechapel. It comprises the 
ordinary cylinder with the usual stuffing-box, but in place of the 
ordinary ram there is employed a ram of cylindrical form open 
at the bottom end and bored throughout. Between this and 
an inner ram is a cylindrical stuffing-box. Both rams are 
provided at their bottom ends with a locking arrangement ; this 
is acted upon simply by giving the ram a portion of a turn. 

_ It will be seen the simplicity of this machine consists essen- 
tially in employing only one chamber for water, and consequently 
only one valve, the entire absence of concealed stuffing-boxes 
and the novel mode of holding the rams down when so required. 
To raise 4cwt. theinnerram is released and theouter is held down. 
To raise 12 cwt. the inner one is locked, the outer ram set free, 
the cylindrical stuffing -box being held down in each case by the 
respective collars. To raise 20cwt. both rams are released and 
the cylindrical stuffing-box is forced out with them. The 
crane is already working, and isin every way a complete success, 








THE AMALGAMATED SOCIETY OF ENGINEERS 
AND THE EIGHT HOURS’ MOVEMENT. 


Last week we gavea short abstract from thethirty-eighth annual 
report of the Amalgamated Society of Engineers, just issued to 
the members, in which we summarised the financial operations 
of the Association during the year 1888. It is not necessary to 
add very much with regard to this portion of the report, the 
main result being that owing to the lessened expenditure during 
the past year, chiefly in support of out-of-work members, the 
funds in the hands of the Society, which for some time past 
have been gradually shrinking, show a substantial increase, the 
balance now amounting to £158,769, or equal to £2 18s. 10d. per 
member, and showing a clear gain of £33,649 upon the year's 
operations, This, as already stated, is mainly due to the 
improvement in trade, which has relieved the Society from sup- 
porting the large ntage of unemployed that for several 
years past has been upon the books, the expenditure on this 
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benefit alone showing a reduction of no less than £20,632 as com- 
pared with the previous year, and it will be interesting to give 
the total returns of unemployed members issued during the 
year 1888 as showing the steady progressive improvement in 
trade during the greater portion of that year. These are as 
follow :—-January, 2220; February, 2610; March, 2473; April, 
2332; May, 2257; June, 2092; July, 2421; August, 1932; Sep- 
tember, 2113; October, 1930, November, 1845; December, 
1641. Mr. Robert Austen the general secretary, has 
devoted one portion of his introductory remarks specially 
to the eight hours movement, and his remarks upon this 
question it will be interesting to quote pretty fully. He says 
that since the issue of their report in 1888 the above question 
has been brought prominently before the public in various 
ways. That eight Rene per day is long enough for anyone to 
work will, he assumes, as a matter of course, meet with but 
few dissentients so long as the same amount of money is 
received for eight hours as for nine hours. This part of the 
question he therefore concludes may be dismissed as settled so 
far as the men are concerned, but of course he does not fail to 
recognise that the employers must also be parties to such a 
bargain ; and rather than lose the day of eight hours, he urges 
that the representatives of the workmen should be prepared to 
advise the acceptance of a lesser wage for the time being, as he 
feels confident that the wages would soon return by the demand 
for a greater number of men, which would be the natural 
result of the shorter hours of labour. Mr. Austen then pro- 
ceeds: “ But the great and moot point is, shall the eight hours 
per day be made compulsory by law, or enforced by voluntary 
organisation, as was done in the obtaining of the nine hours? 
For ourselves, we prefer the latter, as we have a strong 
objection to Governmental interference with manhood labour as 
to the number of hours he or they shall work, and we are 
inclined to believe that there are many more of the same 
opinion. If we are to judge from circumstances as they have 
occurred, and from facts which have come to our knowledge 
during the last eighteen months, it may be asked, What has led 
to this belief? Various things. For instance, we have received 
letters asking why the Council did not take the opinion of our 
members and try to bring about the eight hours per day. This 
occurred before the presentimprovementintrade. Since then, when 
the Council has been doing all it could te obtain a rise of wages 
for our members and improve their position generally, and as a 
means to an end ordered the suspension of overtime, what 
occurred? Why, protests from branches against this and 
requests for the edict to be removed, so that they could work 





unlimited overtime, and this was not from a low paid district. 
Again, there were about 70,000 trades unionists represented at 
the Bradford Congress, and from the returns presented to that 
meeting only fifty societies and nine trade councils in the United 
Kingdom had expressed an opinion on the subject, whilst not 
more than 35,000 had voted on it, and these were not unanimous. 
These figures, Mr. Austin points out, do not by any means 
adequately represent the opinions of trades unions upon the 
question, and so far it is not quite clear as to what their real 
opinions are upon the matter. At the same time they should 
do all they could to hasten the good time coming when every 
willing worker should have a fair share and equitable payment 
for the work that had to be done. But in the mean- 
time let them consider the matter in all its bearings, taking into 
consideration the hours worked by their continental and 
American cousins before they sought legislative interference in 
regulating the hours of labour in this country, and he is very 
emphatic upon one point, which is perhaps the most important 
of all as bearing upon the question of lessened hours of labour. 
“ For the time being,” he urges, “ we should do all we can to 
dispense with systematic overtime, which is, and has been, one 
of the greatest evils we have had to contend with during the 
last twenty-five years; and when we have done all that we can 
for ourselves and by union and organisation with other trades, 
if we then fail we can as a last resource seek the aid of Parlia- 
ment to enact a law of eight hours as a standard day’s work for 
the working classes of the United Kingdom.” 








NEW CABLE GRIP. 





In the accompanying illustration are shown the various parts 
of a new cable grip, the invention of Mr. F. Schelp, jun., of 
St. Louis, Mo. Its mechanism consists of two jaws, grooved, 
and supported by a frame consisting of two horizontal bars 
connected at their ends. Secured to each jaw is a cam, while 
attached to the frames are plates, as shown, the forked ends of 
which are pivotted by means of pins. The Street Railway 
Gazette says it is claimed that by this arrangement a powerful 
and positive grip on the cable is secured, as the jaws move along 
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with the cable while gripping. In releasing, the jaws drop 
down with the cable, and allow it to travel through them on 
the line of the conduit pulley, thus doing away with all strain 
and wear while the car is standing still. A single movement of 
the lever is sufficient to grasp the cable, raising it at the same 
time with the jaws, so that they pass over the conduit pulleys, 
In crossing other cables, or in case of accident, the automatic 
detachment “ brakes” the lever without releasing the clutch on 
the ratchet, a good idea of the mechanism of which may be 
obtained by reference to the illustrations. 








THE CANALISATION OF RIVERS. 
(Continued from page 249.) 


General plan of the Suresnes dam.—Fig. 41.—In 1878 a new law 
was passed, providing for the execution of the necessary works 
for obtaining a permanent draught of 3°20 m. between Paris and 
Rouen. This section of the river has been divided into ten 
reaches by nine dams, each comprising : (1) A large lock, 12m. 
wide at the gateway, with a chamber 17m. wide and 141m. long 
useful for a train of boats ; (2) a small lock 8°20m. by 50 m. 
long for single steamboats ; (3) several navigable passes ; (4) 
one, or several waste weirs. The works established before 
1870 have been utilised as much as possible. A certain number 
of the old locks have been reconstructed or at least raised, and 
the gap which subsisted between Villig and Meulan has been 
divided by constructing a large dam at Méricourt. Several 
different models of dams, have been adopted for the new works ; 
some like those of Bezons—with a fall of 3°30 m.—of Andresy 
—the fall of which is 2°84 m. and Mentot with its 2°81 m. fall, 
are composed of frames carrying rails; others like those of 
Suresnes—fall 3°27 m.—and Villig—fall 2°53—are composed of 
frames with sliding gates or Venetian curtains ; and finally the 
dams of Meulan — fall 1°76 m.—Méricourt— fall 2°50 m.—La 
Garonne—fall 2°65 m.—and Poses—fall 4m.—are constituted of 
metallic bridges, to which are suspended movable, vertical bars, 
on which the rolling gates rest. Some weirs—Bezons, Meulan, 
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Fig. 40—VIEWS OF PARTS OF BARRAGE CLOSED WITH LIFTING SLUICE GATES 


La Garonne—are of frames and rails after the Poirée system ; | 


others—Martol and Andrésy—are closed by balance shutters of 
the Chanoine system. The lock at Bongival, giving passage to 
a great number of boats, is larger than the others. It has a 
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Fig. 43—LIFTING SLUICE GATES AND 


chamber of 220m. of available length by 17m. in width. All 
the manceuvres for shutting and opening the lock gates, and 
even the traction of the boats by means of capstans beyond the 
locks, are performed by hydraulic presses, fed by an accumulator 
and by turbines, worked by the fall of the dam. This lock was 
constructed by M. Boulé, engineer-in-chief, and by M. de Pre- 
andeau, engineer of roads and bridges. The works executed 
from 1878 till the end of 1887 cost 54,000,000f. between Saint 
Denis and Rouen, and 10,500,000f. between Saint Denis and 
Bercy, including the Suresnes dam. Thedepartments of the Seine, 
of Seine-et-Oise, of the Seine-Inferieureand the town of Rouen, con- 
tributed 9,000,000f. towards the expenses. All these works were 
finished in 1886 and secure adraught of 3°20m. between Paris and 
Rouen. The total capital expenditure, in canalising the Seine, 
for all the works executed since 1838, amounts therefore to 
nearly 88,000,000f. According to statistics published by the 
Minister of Public Works, the traffic in 1887 amounted to 
355,250,000 kilometric tons, between Paris and Rouen. The 
interest at 5 per cent. on the initiatory expenses, is now for this 
section of the Seine 0°0123f. for the transport of one ton per 
1 kilometre. But it is clear that the expenses incurred from 
1838 to 1859 ought not to be reckoned, since the works executed 
at this period were completely reconstructed between 1860 and 
1865, and afterwards in 1878. Besides, the 3°20 m. draught of 
water, not having been obtained till 1887, if the traffic has 
increased rapidly from that time, it is likely to increase still 
more in the near future. It follows that the figure 0°0123f. 
wili deerease considerably. Before the railway was made, the 
price of freight between Paris and Rouen was 12f. to 15f. per 
ton. At this price the boats could afford to run under existing 
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disadvantages, and to submit to delays and stoppages resulting | charges appear to regulate those of the boats, which are kept a 


from low water. In 1878 the freight was still 5f. to 6f. going 
up the river, and 4f. to 5f. coming down, 


| little below them, but the prices could not thus have been 
In 1887 it fell from | lowered, and the boats would have disappeared on the Seine as 


3f. to 5f. for the ascent, and 2°50f. to 3f. for the descent, accord- | on the Loire, to the apparent advantage of the railway companies, 
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Fig. 44—-CARRIAGE FOR MOVING CURTAINS AND FRAMES, 
ing to the nature of the merchandise. A further reduction is 
looked for as soon as the boats are adapted to the new 
conditions of an increased draught of water, The railway 








Fig. 41—GENERAL PLAN OF THE SURESNES BARRAGE. 


but to the certain detriment of public interest, if the river had 
not been put into a better navigable condition. From Rouen to 
Paris the carriage of coal costs 5°25f. by railway, and 4°25f. by the 
Seine, or 0°04f. per kilometre the ton by railway, and 0°018f. by 
the river, taking into consideration the respective distances of 
136 kilometres by railway, and 235 kilometres by the Seine. 
Almost all the English coal imported into Paris is carried from 
the ports of Dunkirk and Dieppe by railway; the distance 
between Paris and Dieppe being in fact only 108 kilom., while 
from Havre to Paris by the Seine it is 363 kilom. In 1830 it 
took twenty days to ascend the river from Rouen to Paris. 
The journey now varies from thirty-six hours to three days. 
On the other hand, the transport of merchandise by railway 
takes four days at low speed. The new dams are very solid, 
and it would be relatively inexpensive to raise the level of the 
pounds as high as the banks permit. M. Boulé calculates that 
some of the present breaks could be raised still higher, if it 
should some day be found desirable to run vessels of more than 
3m. draught of water between the sea and Paris. It would 
then be sufficient to dredge the bed of the river, and to 
establish a new and deeper chamber at the side of each of the 
locks, in order to obtain throughout a draught of 4m. to 5m., 
and even more. From this point of view it would apparently 
have been better to set the thresholds of the recently con- 
structed locks lower. The future has only been taken into con- 
sideration at Suresnes, by placing the cill of the locks at 
4m., instead of 3°20m., below the level of the down-stream 
water, and even this was perhaps insufficient. Besides, to realise 
a similar project the bridges would have to be altered, some of 
them even now obstructing the passage of the boats, and M. 
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THE CANALISATION OF THE RIVER SEINE. 














Boulé considers that this would be the most difficult and costly 
part of the work. 

The Suresnes barrage—Figs, 40 to 45.—As an example of one 
of the principal and most recent constructions on the Seine may 
be cited the Suresnes dam, of which we have before spoken, 
situated immediately below Paris. In January of 1885 Le Genie 
Civil published a description of this work, then in course of 
construction ; to this we shall add some few particulars. We 
shall first draw attention to the division of the dem into three 
parts or passes by two islands; that of la Folie is of small extent, 
while the other, that of Puteaux, extended by the island of 
Pont-de-Neuilly and that of la Grande-Yatte, to which it is 
united by dykes, extends as far as Levallois-Perret, not far from 
Asniéres. The navigable pass of the left arm is 72°50 m. across ; 
that of the right arm at Neuilly is 62°50m.; the waste weir, 
also situated in the intermediate arm between the Isle of 
Puteaux and the little islet 
of la Folie, measures 62°50 m! 





| great discharge. It amounts, in short, to the superabundance 


Fig. 42.-GENERAL VIEW OF THE SURESNES BARRAGE. 


the case of great difference of level between the upper and lower | 
pound much more force is required to raise a curtain from 
the bottom than to lift one of the upper gates The chain 
which passes under the curtains for rolling them up frets the 
wood, and it runs the risk of being worn away rapidly. Further, 
the openings at the bottom, produced by raising a curtain, give 
a great discharge, but create violent currents, eddies, and under- 
minings down stream. If, on the contrary, the gates are drawn 
away at the upper part, the water flows and falls vertically on 
to the floor, where it breaks, and thus loses its impulsive force. 
At flood tide the upper row of gates is first removed and the 
curtains afterwards raised. The fall then being much weaker, 
it is much easier to roll up the curtains than when the water is 
low. On the other hand, their complete removal gives a very 





of water being discharged over the crest of the gates in summer 


nearly 1 m.; the raising is besides very laborious. These dams 
are kept closed as long as possible, that they may not have to 
be raised a few days after. The same may be said of the upper 
bridge dams, the manceuvring of which are equally laborious and 
costly.» For example, a frame of 1800 kilogs. is raised at Suresnes 
in three minutes, while at Poses thirty minutes are required to 
raise a curtain support frame, by means of an ordinary windlass 
and the same number of seven workmen who are sufficient to 
raise the frames at Suresnes; with a steam windlass thirteen 
minutes are necessary to raise a frame at Poses, and nine minutes 
to lower it. The lowering of the frames of the navigable pass at 
Suresnes is sometimes retarded by the removal of the curtains. 
When some of the small gates are removed they are placed on a 
carriage which runs on rails on the foot-bridge, and deposited 
on the bank by simply turning the carriage on its hinges. This 
cannot be done with the curtains; when they are drawn up they 

remain at the top of the 

frame, from which they 








in width. The floors of 
these passes are laid respec- 
tively 5°50 m, 5 m., and 
3°70 m., below the surface of 
the upper pound. The 
system employed for the 
three passes is that of 
Poirée’s frames. The 
movable gates are supported 
by iron frames 6 m., 5°50 m., 
and 4°20 m, high, which 
weigh respectively 1800 
kilogs., 1350 kilogs., and 800 
kilogs, These frames—Figs. 
1 and 4—are composed of 
two uprightse—up stream 
and down stream—of U-iron, 
united by flanges, and 
forming cases; the extreme 
uprights are united by Saint- 
Andrew cross braces. For 
lowering them on to the floor 
and raising them again an 
endless chain is employed, 
worked from the cas y a 
windlass on the Mégy 
system. The frames support 
either the Venetian curtains 
or the sliding gates mounted 
on the adjusting dock of 
Suresnes, where all the 
machinery is tried before 
being used in the dam 
itself. The pass on the 
right arm of the Seine is entirely closed by Venetian 
curtains; the middle arm—the waste weir—by sliding gates. In 
the left arm dam, Venetian curtains and sliding gates are used 
alternately—Fig. 43. The advantages of the two systems are 
thus brought into comparison. The utility of separating the 
curtains by gates has already been proved ; the curtains, in fact, 
do not always roll up evenly, in which case one of the ends 
forms a cone which obstructs the rolling up of the following 
one. When two curtains are placed beside each other they 
therefore run the risk of becoming entangled. When the fall is 
very great the lock keepers do not touch the curtains, but 
merely raise some of the upper gates, which is sufficient to 
regulate the pound during the whole season of low tides. 
During this period it is even sufficient to vary the number of 
the small planks, 0°30 m. in height, which surmount the gates 
and curtains, in all the bays—Figs. 40 and 483—when the dis- 
charge of the river is so small that it is necessary to reduce the 
volume of water running over their crest. These planks can be 
simply placed or removed by hand without any difficulty, and 
M. Boulé from the first attached great importance to them for 
maintaining a regular water level, It is evident, besides, that in 











Fig. 45—DOWNSTREAM VIEW OF THE SURESNES BARRAGE. 


and through the large openings at the bottom under the 
curtains at flood tide. The two systems work well together. 
If the flood increases, both 
pletely removed; the frames in the left arm are afterwards 
lowered by laying them down on the floor, when the whole of 
this pass, measuring 72°50 m. in width—fifty-eight bays of 
1:25 m.—is entirely open for navigation, with a minimum depth 
of 3°20 m. of water. Three hours are sufficient to remove the 


the level of water may be, as long as it does not reach that on 
which the fout-bridge is placed. The frames of this pass are 
lowered as soon as there is sufficient water above the cill 
for navigation, that the boats may be spared the necessity of | 
passing through the lock. If the water falls a little, the frames 
are immediately raised to prevent the heavily laden boats from 
passing over the weir, The barrage, the docks, and the distant 
weirs are seen in Fig, 42. Thus the Suresnes pass was opened on 
the 14th and closed on the 17th of February, 1888. 

The frame dams and the Desfontaines dams are the only ones 
that can be reclosed immediately after being opened. In order to 
raise the shutters of a Chanoine dam, the water must fall to 


| 
fifty-seven frames, and this manceuvre can be effected whatever | 


cannot be separated without 
inconvenience ; before lower- 
ing the frames each curtain 
with its casing has to be 
hung upon an especial rolling 
carriage, which carries a small 
windlass for the purpose— 
Fig. 44—the curtain has then 
not simply to be carried to 
the bank, but deposited upon 
a platform set up on purpose 
to receive it, at a level above 
that of the highest flood 
tides. The frame has to be 
placed on especial supports, 
in the same position that it 
occupied in thedam. These 
fragile apparatuses cannot 
in fact be stowed away 
without precautions like the 
small gates, which are un- 
affected by shocks or inunda- 
tions. The curtains then 
are not removed until it is 
time to lower the frames; 
the manceuvre is somewhat 
laborious, each curtain with 
its case weighing more than 
700 kilogs. As in rolling up 
the curtains they become 
entangled with much wreck- 
age, weed, branches of trees, 
&c., it is necessary when the 
dam isopen tounroll each cur- 
tain and cleanse it; it has also to be brushed, that it may be freed 
from the mud with which it is covered, and which would obstruct 


tes and curtains are com- | its functions. In the two passes of the right arm of the Seine at 


Suresnes, which are little used for navigation, the frames are 
left standing until the water, rising almost to their summit, 
there is a risk of their being submerged. The frames of the 
navigable pass, which measures 6 m. in height and weighs 
1800 kilogs., cost a little under 1500f. each. The foot-bridge, 
which unites them to each other, cost 65°50f. per bay of 
1°25 m. in width. The curtains of this pass measure 5°18 m. 
in length by 1°25 m. in width; they each weigh 550 kilogs., and 
their iron framework 180 kilogs., being together a weight of 
730 kilogs. The price of a curtain is 570f. and that of a frame 
100f., together 6708. 
(To be continued.) 








AGRICULTURAL ENGINEERING AT THE PaRIS EXHIBITION.—The 
Associated Agricultural Engineers in Great Britain resolved 
not to exhibit their machinery, and have distributed a circular 
a that the conditions under which they were invited to 
exhibit were unsatisfactory. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs. GeRoLD and Co., Booksellers. 

LEIPSIC.—A. TWIETMEYER, Bookseller. 

NEW YORK. ees Wititmer and Rocrrs News Company, 
1, Beekman-street. 
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*.* THR ENGINEER is placed gratuitously at the disposition of 
"visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
COLONIES FRANCAISES, ESPLANADE DES INVALIDES. 

*.* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de ' Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalides. 
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DEATH. 
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Crovoenton STILeMaN, of 30, Collingham-place, Cromwell- road, Member 
of Council, Institution of Civil Engineers, second son of the late Richard 
Stileman, of The Friars, Winchelsea, agei 64. The funeral took place at 
St. Jude's, South Kensington, at Seales yesterday. 
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SLAG WOOL, 
(To the Editor of The Engineer.) 
Sir,—We require the address of the makers of slag wool. W. A. 





PRIME COST BOOKS. 
(To the Editor of The Engineer.) 
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MODERN EXPLOSIVES. 


THE subject of explosives has recently been prominently 
brought before the public owing to the introduction of 
certain mixtures which are stated to combine remarkable 
power with absolute safety. The subject is one well 
worthy of attention, when we consider the important part 
played by explosives both in military and industrial 
operations. The largest and most important industrial 
application of explosives is in mining operations; and, in 
fact, the economical production of minerals, whether it be 
coal, or gold, or silver, or other mineral, greatly depends 
on the use of suitable and powerful explosives. The more 
powerful theexplosive, provided it has otherfavourable pro- 
— the more effective it will be for mining purposes. 

or this reason, the power and general behaviour of an ex- 
plosive are frequently the only points taken into considera- 
tion when a selection is being made, and provided it has a 
fair reputation for safety against ordinary percussion or 
shock, or fire, the most powerful explosive will gener- 
ally be in greatest favour. Consequently a point of con- 
siderable importance as regards the health of the miner is 
too frequently neglected; that is, the character of the 

roducts of combustion. In connection with this point it 
is generally considered sufficient for an explosive to be 
smokeless and free from noxious fumes, which usually 
means that it yields invisible and odourless products of 
combustion. It must not, however, be assumed that they 
are also harmless. Theoretical a perhaps should be, 
but practically they are most pro not; for it is highly 
probable that an explosive may ah perfectly invisible 
and odourless products of combustion, which may never- 
theless be very poisonous, owing to the presence of car- 
bonic oxide. Under such circumstances these very pro- 
poe of smokelessness and want of odour, which are so 
ghly prized, become actually sources of danger, inasmuch 
as owing to the absence of smoke and odour the miner will 
sometimes return to work directly after the explosion, only 
to be poisoned by the atmosphere charged with the poison- 
ous gas, which he would not have entered had the latter 
been visible or pungent. This need not necessarily pro- 
duce death, but it is certain to cause some discomfort, 
accompanied by injury to health. 

Another point, the most important in connection with 
the use of explosives, which refers more especially to coal 
mines, has always attracted considerable attention—that is, 
the question of the behaviour of explosives in the presence 
of explosive mixtures of fire-damp and air. Many scien- 
tific Lo Ngee ane have been made in connection with the 
subject. lish, French, German, Austrian, and other 
Ae inquired into the matter ; much useful 
information has consequently been collected, and rules for 
the use of explosives in coal mines drawn up. Neverthe- 
less, much uncertainty still surrounds the matter, and 
therefore the French Government appointed another 
Commission to make further inquiries into the subject, 
and to clear up some doubtful points. These commis- 
sioners, profiting by the experiences of previous experi- 
menters, have conducted their experiments in such a way 
as to obtain definite and decisive results, as far as they go. 
They employed a boiler which could be completely filled 
with any gaseous mixture desired, marsh gas and air being 
generally selected, The explosive under examination was 





then fired within the boiler, and the effect on the gaseous 
contents noted by means of a pressure gauge. It is a pity 
that no analyses of the products of combustion peed 
made. Experiments were made with various dehessabien, 
with Bickford fuse, with all the well-known explosive 
substances, and with many experimental mixtures. The 
report covers some 280 pages; so we cannot reproduce 
much of it here, and will simply indicate some of the 
general conclusions arrived at. First of all, it is 
shown conclusively that powder, even when surrounded 
by water in water cartridges, is unfit for use in 
the presence of mixtures of marsh gas and air, whilst 
such substances as ordinary dynamite, blasting gelatine, 
and Paulilles ammoniacal dynamite, must be regarded 
with great suspicion. In fact, an explosive is dangerous 
whenever its temperature of detonation is above the 
danger limit set by the present Commission at 2200 deg. C., 
or whenever the products of the detonation are com- 
bustible, so that by their combustion they could produce 
sufficient heat to fire the explosive gaseous mixture. An 
ideal explosive for coal mines would be an individual 
compound, of which the temperature of detonation is 
sufficiently low and the products non-combustible. 
The only substance at present known for fulfilling these 
conditions is ammonium nitrate, which unfortunately 
is not sutticiently powerful. "Therefore, to obtain 
the necessary diminished temperature combined with 
sufficient power recourse is had to mixtures. These 
mixtures must be so compounded as to develope a 
temperature of less than 2200 deg. Cent. when detonated, 
but they must be sufficiently explosive to avoid shots 
missing fire. They must also be sufficiently powerful to 
render unnecessary the use of large quantities. They 
should not ultimately produce combustible gases, nor 
should they alter in composition when stored ; and finally, 
they should be cheap. These are the conditions which 
the Commission think should be fulfilled by a safe and 
economical explosive for use in coal mines, &c., and the 
mixtures more or less attaining this standard consist of 
ammonium nitrate mixed with any of the following sub- 
stances:—(1) Not more than 75 per cent. of ammonium 
copper nitrate; (2) 6 per cent. of the hydrocarbon 
naphthalene ; (3) 15 per cent. of a gun-cotton containing 
eight equivalents of nitrogen—ordinary military gun- 
cotton contains about ten equivalents of nitrogen, and 
mining cotton nine; (4) 10 per cent. mononitronaphthalene; 
(5) 10 per cent. dinitrobenzene. The drawback to such 
mixtures is that their admixture is never absolutely inti- 
mate; hence, if one of the constituents is combustible, 
or capable, when exploded alone, of igniting fire-damp, 
it is possible that a patch of this constituent might be 
situated on the surface of a cartridge and in detonation 
fire the surrounding This suggestion explains cer- 
tain irregularities in t e results obtained both by previous 
and the present experimenters with such mixtures. 
Accidents of this kind are minimised by mixing as inti- 
mately as possible, by exposing as small a surface of the 
fn ier as ible when in use, and by using as small a 

rtion of the questionable ingredients as is consistent 
pit the economic application of the explosive. An im- 
portant point is, that there is always more certainty as to 
the products, of composition when the explosive is com- 
pletely detonated, inasmuch as incomplete detonation 
gives rise to intermediate products, which may possibly 
be inflammable and dangerous. Now it was noticed 
throughout the experiments with many of the explosive 
compounds that detonation was partial with the uncon- 
fined, but complete with the confined substance ; for this 
and other reasons, it is advisable not only "from an 
economical point of view, but also to insure safety as far 
as possible, to ram the charge well into the bore-hole and 
to tamp well in front of it, so as not to leave any vacant 
space either in front or behind the charge, which itself 
should be compressed as much as possible. For a similar 
reason a Bickford fuse, when used, must not be placed in 
contact with the explosive; but the use of such fuses is not 
recommended. 

The safety of the use of explosives in atmospheres con- 
taining marsh gas depends on the instantaneous admixture 
of the products of detonation with a sufficient quantity 
of the surrounding air. It is therefore dangerous to fire 
a charge in too limited a space, and with a weight of the 
explosive capable of yielding a volume of gas which would 
compare with that of the surrounding air. Upon these 
considerations the Commission have formulated the fol- 
lowing rule :—“ On account of the complexity and uncer- 
tainty of the phenomena which may be produced by 
detonation in the open air, it will always be prudent to 
avoid firing a shot in mines at those places where the 
mixture of air and marsh gas is inflammable, even when 
the explosive employed is one of those considered most safe. 
The choice of this explosive ought to be considered as 
diminishing the danger of explosion considerably, but not 
as suppressing it absolutely.” 


ELECTRIC LIGHTING IN LONDON. 

AFTER an inquiry occupying eighteen days, Major 
Marindin has presented his report to the Board of Trade 
on the applications made to the department for provisional 
orders and licenses under the Electric Lighting Acts of 
1882 and 1888, with respect tothe metropolis. The Board 
of Trade have forwarded the report to the County Council 
of London for the consideration of that body, and in so 
doing have intimated that, subject to any observations 
which the Council may wish to offer, the Board propose 
to adopt the recommendations of their inspector with 
regard to the allocation of the various districts to the 
several companies. A Bill introduced into the House of 
Commore by the Metropolitan Electric Supply Company 
is also comprehended in the report. The reference to the 
London County Council is in accordance with a letter 
addressed to the Earl of Rosebery several weeks ago, in 
which the Board of Trade stated "that they were anxious 
to take no definite step which might affect the future of 
the electric light in the metropolis without first communi- 
cating in the fullest manner with the County Council. 
Reason for this was apparent from the probability that 
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the powers of the Board of Trade in respect to the regu- 
lation of the electric light in the metropolis will at no 
distant date be transferred to the Council as the proper 
authority for the purpose. Care is thus being taken that 
the projects which contemplate the general introduction 
of the electric light into London shall not be the occasion 
of avy serious mistake such as may either cripple the 
undertakings or prejudice the interests of the public. 
An error committed now may work mischief for years to 
come, and almest defy remedy. Yet it is not easy 
to anticipate the future of the electric light, so as to 
foresee the novel phases into which it may pass. The 
Act of last session, by substituting forty-two years for 
twenty-one, as prescribed in 1882, during which period 
the companies are to remain undisturbed by the powers of 
compulsory purchase conferred on the local authorities, 
has given new courage to capitalists, and the electric 
lighting companies are prepared to overrun the greater 
part of London. The capital proposed for the purpose, 
although declared by the Board of Trade to be “ wholly 
inadequate” for the immediate lighting of the specified 
areas, is yet sufficiently large for making a good start. 
There are a dozen applications for provisional orders, and 
two for licences, besides the Bill already spoken of. The 
two leading companies are the London Electric Supply 
Corporation and the Metropolitan Electric Supply Com- 
pany. The capital of the former is a million-and-a-quarter, 
the ain on capital being £805,000, of which £586,000 
is paid up. The most remarkable feature is that about 
£430,000 of this money has been already expended, or 
committed by contracts. The immense generating station 
erected by the London Company at Deptford has alread 
been described and illustrated in our columns, and we shall 
shortly give some further illustrations. The capital of 
the Metropolitan Company is half-a-million, of which 
£439,000 is subscribed, and £131,900 paid up. The com- 
pany have spent, or are under obligations to spend, asum 
of £351,000. That these two companies should commit 
themselves to so large an expenditure, while yet devoid of 
statutory power for the supply of the current, affords 
proof of their conviction that the electric light has 
reached a practicable and profitable stage. Other 
companies, though on a smaller scale, indicate a similar 
faith. 

Such confidence as this appears the more worthy of 
note, seeing that the electric light is thus brought 
forward at a time when gas has been materially 
cheapened, and shows signs of becoming even cheaper 
still. The price of the older illuminant has fallen below 
half-a-crown per 1000 cubic feet, with a lighting power of 
sixteen candles. As for water-gas, whatever may be the 
actual merits of that article, there is the statement that 
it can be turned into the holder at a cost of fourpence 
per 1000ft., or eightpence less than the expense of pro- 
ducing ordinary gas. If confidence is to be placed in this 
startling statement, we may expect to see gas fall as low as 
two shillings per 1000ft., or perhaps still lower. But 
even the ordinary supply is so cheap as to make the times 
particularly hard for the electric lighting companies. 
The maximum charge specified by the Board of Trade for 
the electric light is eightpence per unit, and this has been 
said to correspond to 6s. 8d. per 1000ft. of 16-candle gas. 
At present we do not actually hear of anything less than 
sevenpence per Board of Trade unit, except in the case of 
the House-to-House Company, who are willing to supply 
at fourpence per unit when more than a certain quan- 
tity is taken. But that proposal forms part of a gradu- 
ated scale of prices which does not seem to be approved. 
Practically there appears to be nothing under seven- 
pence, and that price only occurs in what Major 
Marindin characterises as “an exceptionally good area.” 
The circumstance that gas serves not only asa source of 
illumination, but also for cooking and heating purposes, as 
well as for motive power, adds to the difficulty of super- 
seding it. Gas warms the bath, boils the kettle, will cook 
a joint of meat, or drive an engine of several horse-power. 
A current which simply gives light and nothing else, 
unless it be an ugly shock to the human body, or perhaps 
some little heat at an extravagant cost, is thus placed at a 
disadvantage. It has been sometimes thought that the 
electric current would do almost everything. It would 
work the sewing machine, raise the lift, clean the 
knives, and make itself generally useful, besides fur- 
nishing a brilliant light. As for the risk that the light 
would suddenly undergo extinction at awkward moments, 
the accumulator was to be a guarantee against any 
casualty of that sort. But now the alternating current is 
in the ascendant, being the system proposed by the 
London Electric Supply Corporation and by the Metro- 
politan Company. This method is not at present available 
for motive power, there being as yet no accepted alternate 
current motor, and it also prevents the use of accumu- 
lators. Hence, it will do nothing but supply light, and 
if the machinery breaks down the lamps will at once go 
out, unless a duplicate provision is ready to act imme- 
diately. Hope is entertained that a motor may yet be 
constructed to make the alternating current available as a 
motive power, but Major Cardew scarcely shares in this 
expectation, his conclusion being that “ it is very doubtful 
whether a practically successful alternating motor is likely 
to be brought out.” All we can say is that efforts are 
being made for this purpose; two alternate current 
motors have been actually made, and these may lead 
the way toa practical machine. If they prove successful 
an immense gain will be accomplished. The continuous 
current has the drawback of requiring more metal for its 
conveyance than is necessary for the alternating system. 
It also demands a greater number of stations. Each 
system has its own peculiar advantages and objections, 
and experience is necessary to decide which, on the whole, 
is best. Examples of a direct supply by means of con- 
tinuous currents occur in the case of the Chelsea Com- 
pany, the Kensington and Knightsbridge Company, and 
the St. James’s and Pall Mall Company. There isa 
variation in each of these three cases. In the use of the 
alternating current and transformer system, the London 
and Metropolitan Companies differ from each other, the 





latter having several generating stations instead of one, 
and making use of a lower pressure. 

The scheme of the London Company is particularly 
bold. One enormous generating station is established at 
Deptford, whence the supply is to be sent out along the 
trunk mains into various parts of London. The alter- 
nating currents are to go forth at high pressure, passing 
on into transforming or distributing stations in different 
paw of the district, supplemented by transformers in the 

ouses of the consumers. The pressure in the trunk 
mains from Deptford is to be 10,000 volts, and in the 
distributing mains 2400 volts, which will be again trans- 
formed into 100 or 50 volts inside the consumer’s pre- 
mises, It is objected that any mishap at the generating 
station might plunge a large portion of the — 
into darkness. Major Marindin considers this risk so 
serious, as to render it necessary for the ran my J so to 
subdivide the station at Deptford as practically to pro- 
vide two generating stations, or else to establish a second 
generating station in some other locality. In either case, 
it is advised that there should be duplicate sets of mains 
proceeding by different routes to each of the distributing 
stations in the area of supply. An important point con- 
ceded to the London company in the report is, that the 
economy resulting from the concentration of the plant, 
together with the facilities for getting a cheaper supply 
of coal, owing to the riverside position of the generating 
station, will probably lead toa considerable saving in the 
cost of production, thereby enabling the charge to the 
consumer to be largely reduced. Another encouraging 
feature consists in the approval expressed by the great 
majority of the scientific witnesses with respect to the 
alternating transformer system, where large areas are to be 
besupplied,a conclusionalso favourable tothe Metropolitan 


Company. But there is so much to be said on behalf of | POSses 


the continuous current, whether furnished by accumulators 
or direct from dynamos, that Major Marindin falls back on 
the practical test, and recommends that “fair scope” 
should be given to all the systems, trusting to the sur- 
vival of the fittest. The grand experiment is therefore to 
be made, or at least sanctioned, the Board of Trade pre- 
paring a set of regulations for the purpose, to be embodied 
in the model provisional order. In the meantime the 
City occupies a somewhat exceptional position, the Com- 
missioners of Sewers, acting for the Corporation, endea- 
vouring to obtain tenders for the lighting of the City 
area. But the report points out that the City is not 
exempt from the operation of the Electric Lighting Acts, 
and proposes that the Commissioners of Sewers should be 
urged to fall in with the general scheme. It is hoped that 
the Commissioners will consent to divide the City area 
between the London and the Metropolitan Companies; 
the latter taking the western portion, and the former the 
central and eastern portions, the lighting to be effected 
under statutory powers and obligations. Paddington and 
St. Pancras are left to their own devices, the vestries of 
those parishes showing a desire to help themselves in 
regard to the electric light. 

The plan proposed by the Board of Trade with respect 
to the commercial aspect of this question is closely allied 
to that which governs the gas supply in London. The 
policy is mainly that of a regulated monopoly, with a 
sliding scale of price and dividend, the latter being 
allowed to rise as the price declines, the normal dividend 
being 10 per cent. The initial price for the electric 
ne | is at present a doubtful matter, and hence it is 
considered advisable that there should be a revision of 
terms at the end of seven years. So far, the present 
scheme is tentative, and doubtless there is much to be 
learned. But the electric light has already made a certain 
amount of progress in the metropolis, and this affords 
some guarantee for the future, in accordance with the 
words of Major Marindin where he says, “it must be 
admitted that the science of electric lighting has now 
reached the point at which a supply can be made which 
will be of very great benefit to the public.” Still, we 
conceive that no very rapid conquest may be expected. 
The cost of fixing the wires in the premises of the 
consumer will be considerable, averaging, it is said, as 
much as thirty shillings per light. The frequent breaking 
of lamps, at five shillings each, has also to be taken into 
account. Apart from these items of expenditure, there 
is the primary fact that the cost of the electric light will be 
at least double that of gas. But the new illuminant has 
merits which it may be expected the public will in- 
increasingly appreciate as time goes on. The circum- 
stance that it is already in use in some parts of London 
proves that the price, although high, is not alto- 
gether prohibitory. There are advantages connected 
with its use, which render it more valuable than 
gas. In short, the electric light has so much to recom- 
mend it, especially if it can be associated with the intro- 
duction of motive power, that it seems scarcely possible 
for so great a boon to be finally lost, though many years 
may elapse before it is fully enjoyed. For the present, 
the gas companies have not much to fear, but if they 
are wise they will look warily into the future. It 
may be that their ultimate function will consist 
> in supplying the means of heat than a source 
of light. Such a revolution would confer on London 
untold good. A change of this description would of 
itself give the metropolis more light, by delivering it from 
the perpetual presence of smoke. London, rescued from 
its aerial nuisance, would become a new city. It would 
be seen as it had never been seen before. The grandeur of 
its buildings would appear, and its gardens and open 
spaces mee put on fresh beauty, encouraging to further 
efforts of a like kind, until trees, shrubs, and flowers 
became the ordinary adornment of the streets. Among 
the resources of civilisation, perhaps electricity is the 
most hopeful. So faras the electric light is concerned, we 
seem to be on the verge of a new era. To Major Marin- 
din, and his scientific assessor, Major Cardew, we are 
indebted for an admirable report, following promptly ona 
laborious investigation. There is more work yet to be 
done, in preparing the groundwork for the provisional 
orders. But the Board of Trade are pressing the matter 








forward, and have asked the County Council to favour 
them with their observations at their earliest convenience, 
“as time is of the utmost importance.” 





COAL FOR THE NAVY. 


IN our last issue we gave a résumé of the proceedings of the 
conference which took place in one of the conference-rooms of 
the House of Commons for the purpose of considering the best 
means of obtaining for the North-country colliery owners 
share of the coal contracts for the Navy. The result of the 
conference was that a deputation, consisting of North-country 
coal proprietors and Members of Parliament, was formed to wait 
upon the First Lord of the Admiralty in order to lay the matter 
before his lordship for consideration. Accordingly the deputa- 
tion waited upon Lord George Hamilton on Tuesday afternoon 
at the House of Commons, There were also present Lord 
Ravensworth, Sir C. Palmer, M.P., Sir J. Pease, M.P., and other 
Members of Parliament and coal and ship owners, Mr. John 
Morley, M.P., in introducing the deputation, called upon Mr, 
R. W. Lamb, who repeated the statements made in this journal 
last week, and which it will be unnecessary for us to reproduce, 
The other speakers also covered the same ground, and then the 
First Lord rose to reply. Lord George Hamilton’s response, 
which any candid hearer must confess to have been very im- 
partial, was listened to throughout with great interest. It was 
an exceedingly lucid explanation, and the decision arrived at 
will no doubt, although unfavourable to the employment 
of North-country coal in the Navy, settle the question 
for some years to come, if not for ever. Lord George 
Hamilton said that the first and principal point in the Navy 
was its efficiency, and that the Admiralty never employed in 
time of peace that which they would have to discard when an 
outbreak of war occurred, This confession caused some of the 
colliery owners to look rather gloomy, but his lordship then 
brought forward facts to explain what he meant. He had in his 
ion many letters received from different admirals and at 
various times, but those communications had been drawn up at 
the instance of the chief engineers on the men-of-war. Those 
letters showed how utterly impossible it was at the present 
time to use North-country coal in the Navy, and for two very 
important reasons. First, because the dense volume of smoke 
given off by northern coal would in time of war disclose to the 
enemy the exact position of their opponent’s vessels, and 
therefore it would not be advisable to use that coal in time of 

Second, the dense volume of smoke rendered it totally 
impossible for signals to be seen. The suggestion made by one 
of the speakers, to the effect that a mixture of North country and 
Welsh coal, in the proportions of one-third of the former and 
two-thirds of the latter, should be used in the Navy, was readily 
answered ; and the idea that such an admixture was possible at 
the present time, having due regard to steaming efficiency, was 
shown to be very fallacious. This was demonstrated by the fact 
that as in the high-pressure boilers now employed the combus- 
tion chamber is small, perfect combustion of the mixture could 
not take place, and dense smoke would issue from the funnels. 
This was, however, not the case in the old low-pressure boilers, 
where the combustion chambers were very large. That ex- 
plained why the Admiralty had years ago used North country 
coal, and why they had gradually discontinued its employment. 
His lordship denied that the fact of the Admiralty having dis- 
carded Northern coal had prejudiced British shipping companies 
and foreign nations against it. In the vessels belonging to the 
merchant navy there was plenty of space for mechanical stokers 
and smoke-consuming appliaaces, but such was not the case on 
board men-of-war, and that was another reason against the use 
of their coal. In conclusion, Lord George Hamilton said that, 
considering the arguments and proofs which he had brought 
against the use of Northern coal, he could not hold out any hope 
that the Admiralty would again make use of that fuel. 


SANITARY NEGLECT IN CALCUTTA, 


AccorDING to the United States Consul-General at Calcutta, 
the recent sanitary legislation of the Indian Government was 
loudly called for, the poor class of natives living, especially in 
the cities, in crowded and badly ventilated tenement houses, 
situate generally in very narrow crooked lanes, without any 
system of drainage or sewerage worthy of the name. The 
municipality of Calcutta proper has a population of 433,000, 
and including the suburbs, of 700,000. Of this number 13,900 
are Americans and Europeans, 9600 Eurasians, and the remainder 
Asiatics. Works of reference generally give a very flattering 
account of the improved sanitary condition of the city, and of 
its healthiness as compared both with former times and with 
many European cities of the present day. These statements are 
misleading, being only partially correct. In the European resi- 
dential quarters, and in a small part of the business portion of 
the city, as fairly good sanitary arrangements have been pro- 
vided as the low and flat character of the country will allow. 
Where such hygienic precautions have been taken, very encourag- 
ing results have followed, as the diminished death-rate shows. It 
is also an encouraging fact that the Asiatic cholera, which seems 
to be permanent in that city, does not extend ina very malignant 
form much beyond those localities which, by their deplorable un- 
sanitary condition, invite its presence, and to which it can gene- 
rally be traced, as in the case of malarial or typhoid fevers. It 
isnot very assuring for those who are most favourably located in 
a sanitary point of view, to contemplate the fact that they are 
surrounded on all sides by a cordon of cesspools, which must 
sooner or later breed a pestilence. These cesspools are the 
system of stagnant tanks—artificial ponds—many of which, 
under the tropical sun, are so completely covered with green 
slime that the filthy reeking water which they contain is 
entirely hidden from view. In these tanks the poor native 
bathes, often washes his clothing, and from them procures water 
for drinking and culinary purposes. A severe outbreak of 
cholera in a British ship, in 1887, was traced by the health- 
officer of Calcutta to milk furnished to the ship by a native milk- 
seller, who had watered the milk from one of these poisonous 
tanks. The only wonder is that the death-rate of these poor 
misguided people is so low as it is. The majority of the native 
element, both in and out of the municipal council, seem to be 
opposed to any efficient and radical sanitary reform, either on 
account of the expense involved or from their proverbial aver- 
sion toa change of long-established conditions. When these 
pestilence-breeding tanks are filled up, and the entire population 
supplied with a proper supply of good water—a limited and 
insufficient quantity of which is now taken from the Hooghly 
River, in addition to further necessary sanitary requirements, 
Calcutta may be expected to become a fairly healthy city. This 
view agrees with that of Mr. Justice Cunningham, who, in a 
lecture recently delivered at the Parkes Museum on “Sanitation 
in India,” said that those parts of Calcutta which had been 
properly sanitated would compare favourably with the best parts 
of London in healthiness; while the insanitary parts of the 
city were scourged with epidemics, and were the perennial home 
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of cholera; and the suburbs had long been a scandal, not only to 
the Bengal Government but to English civilisation, 


MARINE ENGINEERING IN ITALY, 


ConsIDERABLE enthusiasm has been manifested in Italy over 
the completion of the engines of 20,000-horse power for the 
armour-clad Sicilia now in construction in the dockyard at 
Venice. Representatives of all the principal journals of Italy 
were present at an industrial feast held on May 17th, at the 
works of Messrs. Ansaldo and Co., at Sampierdarena, near Genoa, 
where these colossa! engines had been constructed from the 
designs of Mr. C. Sells, M.LC.E., of the firm of Messrs, Maudalay, 
Sons and Field, London, who also designed the engines for 
the other large Italian ironclads, Dandolo, Ruggiero di Lauria, 
Andreatoria, and Ré Umberto, The engines for the Sicilia are 
precisely similar to these latter, which were illustrated by a 
two-page supplement in our issue of July 6th, 1888. They 
weigh over 1400 tons, and cost more than four millions of 
francs. The whole of the machinery has been constructed in 
little more than two years, and certainly shows the immense 
strides that Italy is making in her manufacturing establishments. 
The progress made is all the more remarkable when it is remem- 
bered that three years ago the works of Messrs. Ansaldo were 
still in their infancy, for although they have been in existence 
since the year 1847, when they were established by an English- 
man, they have had no experience with such large work as they 
have now proved themselves capable of turning out. Mr, C. de 
Grave Sells, Assoc. M. Inst. C.E., is responsible in these works, 
and practical experience enables him to anticipate possible con- 
tingencies, and to adopt special precautions to insure success in 
a place where the novelty of very big work would afford ample 
explanation of any number of hitches that might occur. The 
engines above mentioned for the Sicilia are by far the largest 
ever made in Italy, When shown to the admiring visitors on 
the 17th inst., they were quite —— as they stood in the 
shop, with every fitting in place. The turning gear was fitted, 
and then connected up to the shop shafting, so that they could be 
shown in motion ; the boilers too had every fitting in place, and 
were steamed at working pressure and the safety valves set. 
Thus when they are fitted on board Mr. Sells will be pretty cer- 
tain that things will go all right. Some idea of the difficulties that 
have had to be contended with and overcome may be gathered 
from the fact that with the exception of Mr. C. de Grave Sells 
and of two assistants, all the foremen and workmen are Italians, 
therefore a great deal of teaching and minute supervision has 
been necessary for work of such a character; and excellent as 
may be the Italian workmen, and the so-called technical educa- 
tion available at Sampierdarena, the engines and boilers would 
be non-existent to-day but for the practical education experi- 
ence of the English engineers, 


THE EXPORT RAIL TRADE, 


THERE are signs again of an improvement in the condition of 
the export branch of our rail trade, though not to the extent 
that might have been hoped for, when the comparatively pros- 
perous condition of most branches of the iron and steel industries 
is borne in mind. This year we have exported some 234,000 tons 
of “iron and steel rails,” or as it might have been put, almost 
entirely of steel rails, for only 140 tons of iron rails are included. 
The total exports are nearly 6000 tons above those for the first 
four months of the past year, so that though the increase is not a 
very heavy one, it is an increase, and that in the face of a very seri- 
ous falling-off in the quantity sent to the United States. Toother 
countries which are amongst our large customers for rails we are 
also sending less, so that to countries such as Australia, South 
Africa, and one or two others, we are evidently enlarging our 
shipments of rails. It may be added that so far this year there 
is a very slight change indeed in the declared value of the 
exports, so that it would seem that the rails that are being sent 
out are rails that have been contracted for at old rates. The 
Continent is not a buyer of our rails to the extent that it was. 
Sweden still takes part of its rails from us, and so does Russia, 
its purchases this year being more than in the past; but in the 
official list Germany is not now specifically entered, nor is Bel- 
gium. China and Hong Kong have taken the place, and though 
we sent little this year to those distant eastern parts, yet it is tobe 
hoped that the 29 tons exported this year will form the opening 
out of a trade that should be very large if China is to be grid- 
ironed with railways. As our continental rail trade is departing, 
and as that from the United States is fitful in its periods of dura- 
tion, our railmakers will have to look further afield for their 
future orders, or they will have to turn some of their rail-mills 
to other uses. There are still continents to open out to the 
civilisation that the railway brings, and for these there ought to 
be increasing orders, for purposes of railway formation ; but at 
the present time Europe, generally speaking, seems likely to give 
us orders only for rails for the purposes of repair and renewal. 
That demand will grow as the time passes on, and as the steel 
rails put down begin to give way, but it is a demand that 
can only partially employ the many rail-mills of the kingdom, 
and they will need to look for fuller employment to more dis- 
tant lands, 


COLLIERS AND COALOWNERS—1885 AND 1889, 


How quickly in the coal industry “the whirligig of time brings 
round its revenges!” In February, 1885, the coalowners of 
South and West Yorkshire met at Sheffield and decided that the 
then prevailing depression in the coal trade and the very low 
prices obtainable for coal rendered it absolutely necessary that 
the 10 per cent. advance in wages given to the colliers in 
November, 1882, should be taken off, and announced their 
determination to enforce the reduction at the end of March. 
In the following month the Yorkshire Miners’ Association 
decided to resist the reduction, Then came a conference 
between masters and men on March 27th, the owners 
remaining firm in their determination to enforce the reduc- 
tion. A strike commenced on April Ist. Arbitration was 
suggested, but this was declined by the coalowners on 
May 14th, on the ground that the price of coal was so low 
that it would be impossible to work many of the pits without 
loss, even when the 10 per cent. had been agreed to. The coal- 
owners, however, added that when the 10 per cent. reduction was 
conceded, they would be prepared to meet a deputation from the 
miners “ to consider a sliding scale, and the desirability of the 
appointment of a joint committee for the prevention of disputes 
in future.” The strike terminated on May 28th in favour of 
the coalowners, Now the conditions are completely reversed. 
In the autumn of last year the colliers demanded and obtained 
an advance of 10 per cent., which was resisted by the coal- 
owners, and five months later they required another 10 per cent. 
which the masters declared they could not grant, as it 
was entirely unwarranted by the condition of the trade. At 
Sheffield, last. Friday, the Coalowners’ Committee met the 
miners’ re tatives, and offered them an advance of 5 per 


as a settlement for twelve months certain. The colliers, 
however, now feel their position so strong that they are deter- 
mined to press for the full 10 per cent. advance to be conceded 
on July Ist. Even although they are assured it will have a 
deplorable effect on the industry of West Yorkshire, which 
is mainly dependent on the house coal, now at its worst period, 
an advance of 15 per cent. in eight months, with a certainty of 
another 5 per cent. three months later, seems a success signal 
enough to satisfy the souls of most people, yet there is little 
doubt the miners will not stop short of the last penny they ask 
for, 


SUCCESSFUL DRAINAGE OF THE BILSTON COAL AREA, 


MrninG engineers generally will be interested to hear of the 

success which has just attended the efforts of certain members of 

their profession in Staffordshire, particularly as the result is one 

of much importance, beneficially affecting, as it does, a leading 

Midland industrial district. For some ten or twelve years 

about a thousand acres of coal-bearing strata has been under 

water, and although th ds of } ds have been expended 

by the South Staffordshire Mines Drainage Commissioners, 

their efforts have hitherto proved only partially successful. 

Recently however, the Commissioners and several local colliery 

proprietors have joined in the expense of another effort, and for 
the past three months boring operations have been going 
forward with a view of driving a level twenty-six yards deeper 
than any of the previous levels, and one which should free all 
the mines in the extensive Bilston district. The level was com- 
pleted on Saturday last, when what is known as the “Bilston 
pound” was tapped. The news has been a topic of much con- 
gratulation among all classes of the community in the Bilston, 
Moxley, and other Black Country localities this week. It will 
enable mines to be re-opened which have long since been aban- 
doned, and will afford employment to large numbers. Moreover 
the Midland manufacturers who have had to send long distances 
for their fuel will now be able to obtain it at their own doors, 
without incurring the expense of railway transit. The Bradley 
engine which is capable of pumping a million gallons per day, is 
in full work draining the pound, the flow of water from which is 
under complete control, until further pumping power is avail- 
able. This is the most important result which mining engineer- 
ing has achieved in connection with the unwatering of the Staf- 
fordshire coal-field for many years past, and it will, it is hoped, 
be the commencement of a renewed series of operations such as 
shall complete the freeing of the whole mining district. 











LITERATURE. 


Torpedoes and Torpedo Warfare. By C. SLEEMAN, late Lieut., 
R.N. Portsmouth: Griffin and Co. 1889, 

Tuis new edition of Lieutenant Sleeman’s work on 
torpedoes appears at an opportune moment, because the 
only real opposition to the new naval shipbuilding pro- 
gramme is based on the assumed efficiency of the under- 
water attack, which, it is alleged, should lead us to build 
moderate-sized ships. By the aid of this exhaustive 
treatise on submarine warfare we are enabled to form 
some opinion as to the justness of the views-held by men 
like Sir George Elliot, who deprecates putting all our 
eggs in a 14,000-ton basket. A general review of the 
subject is given in an introductory chapter, which chiefly 
serves to show the unimportant part played by the 
torpedo in naval operations since the American Civil 
War. The author attributes this to a want of system, 
the inexperience of the operators, and defective organisa- 
tion. We should be inclined to add a want of simplicity, 
because there has been a tendency to give needless 
complication to a weapon which, above all others, should 
kept as free from it as possible. This is at once 
os on a perusal of the first section dealing with 
the defence of harbours by submarine mines. All the 
elaborate apparatus here described would, we believe, be 
discarded in an early stage of real warfare. The two 
cardinal points of any defence of this nature are that 
it ‘should be placed with rapidity and remain efficient 
when in position for a considerable period. ‘To sustain 
these conditions the greatest simplicity is essential. 
In a practical country like Germany this is thoroughly 
understood and carried out, for it is well known that the 
submarine defence of such a harbour as Kiel can be com- 
pleted in a few hours from the order being given. We 
are afraid that in this country it would take as many 
days. In detailing the various descriptions of submarine 
mines that may be employed according to the conditions 
of the locality, the author appears to us to have over- 
elaborated his subdivision and nomenclature. They may 
broadly be classed as mechanical and electrical according 
to the method of their ignition, but in this work they are 
divided into self-acting and controlled mines, and these 
further subdivided into a number of other classes, which 
tends to obscure a simple subject. Sections II. and III, 
which deal with locomotive torpedoes and torpedo boats, 
will be read with the greatest interest: An excellent 
account is given of the Whitehead, and the apparatus 
connected with its discharge, but a complete history and 
drawing of the first torpedo is not given, the author being 
unable to obtain them from Mr. Whitehead. We are 
not surprised, considering that the former edition of this 
book contained the first published account of what has 
been usually termed the secret mechanism for controlling 
the depth of the torpedo. The Howell torpedo is next 
described, but as we have on a former occasion given an 
account of this invention and its prospects, it is un- 
necessary to dwell upon it. Experiments with the Howell 
torpedo are being carried out in France, and when com- 
_ we shall have something more to say on the subject. 
p to the present it is the only formidable competitor to 
the Whitehead that has appeared. 
In this portion of the work also the author es to 
us to have gone in for too great a subdivision and defini- 
tion. We are introduced among many others to a 
“dirigible torpedo,” and told it applies to those “ which 
are controllable only in respect of their lateral direction.” 
We are old-fashioned enough to prefer the simple sub- 
division of locomotive and controlled locomotive torpedoes, 
the latter including all those connected with the ship or 
shore by a wire of any sort. The author evidently has a 


effective range of 1500 yards, would be a most valuable 


ship torpedo. We are unable to agree with him. There 
is a great aversion afloat to anything like a wire out- 
side a ship in motion, entailing continuous anxiety to 
keep the ship’s propellers clear. The experience with 
the Harvey towing torpedo showed the difficulty 
of applying any such weapon. Even for harbour 
defence the controlled locomotive torpedo has _ but 
a limited use. The torpedo boat has a wider range, 
and combines advantages absent from the submarine 
mine and controlled locomotive torpedo. The effective 
range of the latter does not exceed 2000 yards, because 
beyond that distance it can no longer be observed, and 
therefore controlled. It is at all times difficult to decide 
how close the torpedo may be to an object on arrival 
within a certain distance, and this difficulty is much 
increased at night. In fog or thick weather the value of 
this weapon is almost ni. Up to the present the Brennan 
seems to be the most efficient of this class, and a good 
account is given of it in this work. It has been much 
improved since arrival in this country, and aspeed of over 
20 knots has, we believe, been obtained with the latest 
pattern. ; 
In the chapter on torpedo boats Lieutenant Sleeman 
divides them into four classes, ‘ Hunters,” “ Division,” 
“ Harbour,” and “Ship.” For this country, however, two 
classes are suflicient, harbour defence and ship torpedo 
boats. We have found that the torpedo boat hunter 
or destroyer must be a vessel of 600 or 700 tons if she is 
to accompany and remain with a fleet, and therefore not 
a boat in any sense of the word. For harbour defence we 
want a boat that could go out in rough weather and 
attack an enterprising enemy that may have escaped our 
squadrons. Increasing the size beyond the limits neces- 
sary to carry out this service, entails diminishing the 
rincipal attribute of value in the torpedo boat—invisi- 
pility.. which is its chief protection. We have gone from 
80ft. to 130ft. in length in the vain search for a sea- 
keeping boat but have found that a 750 ton “ Sharp- 
shooter” can only just do it on such a coast as we possess. 
The last chapter in the book deals with that interesting 
craft the submarine boat. There has not been any great 
advance in this direction since we dealt fully with 
the subject more than two years ago—December 3rd, 
1886. We then expressed the opinion that partial immer- 
sion is of more value than complete submergence. At the 
same time, of all the various types which have been put 
forward since the days of Drebell, none have embodied so 
many good qualities as Mr. Nordenfelt’s. We hear of 
reat excitement in Spain over a submarine boat invented 
by a Sefior Peral, but hitherto the experiments with it 
do not appear to have been very successful. The motive- 
power is electricity working an ordinary propeller by 
means of accumulators and a motor. A new submarine 
boat, the Gymnote, has also lately been completed in 
France, but little is known as to the result of her trials. 
Notwithstanding the criticism which we have been 
compelled to pass upon certain portions of this work, it 
contains a vast amount of useful information not to be 
obtained elsewhere, and a number of excellent illus- 
trations, which materially assist in explaining the 
subject. 








THE ELECTRIC LIGHT AT THE PARIS 
EXHIBITION. 

Tue lighting of the ground nave of the Machinery Hall 
by the various sub-stations belonging to the Electrical 
Syndicate is now very nearly complete, although the 
lighting of the side galleries is not yet so. The delay in 
almost every case has been the steam-pipe connections. 
Messrs. Crompton and Co., of Chelmsford, have been 
running their machinery and twenty-four arc lamps in 
the nave since the 17th inst. Messrs. Ducommun and 
Steinlen, of Mulhouse, Alsace, whose central station in 
the Motive-Power Court is now started, have their in- 
stallation of arc lamps in the nave running. These, with the 
arc lamps of Messrs, Sautter Lemonnier, Henrion, Jasper, 
and the Société Belge, almost completes the installations 
of electric lighting in the main body of the hall. The 
lighting continues up to eleven o'clock every night, the 
hall being now open to the public up to that time. The 
aspect of this magnificent hall, when lit up as one views 
it from such a standpoint as the galleries, with the long 
ranges of machinery in motion, is certainly wonderful, or 
as our neighbours express it, “ C'est sacsissant.” 

The lighting will doubtless be extended from the large 
central stations as soon as their specified installations are 
complete. Already it is settled to light some of the remote 
portions of the Exhibition in the Place des Invalides. The 
Kampong Java, a large native settlement, is to have an 
installation of incandescent lamps, the Algerian settlement 
about twenty arc lamps, the further terminal station of 
the Decauville Railway some eight arcs. A considerable 
amount of cable is used for these installations, the distance 
being two kilometres to the central station of the Société 
lEclairage Electrique, in which the Ferranti machine 
running these circuits is erected. Speaking of this part 
of the Exhibition, the two foot-bridges which are con- 
structed across the ordinary roads, and which lie en route 
from the Champs de Mars to the Place des Invalides, are 
seriously insufficient to permit the passage of the masses 
of people passing that way. Better order was maintained 
last Sunday, when over 234,000 people visited the Exhi- 
bition, by dividing the two streams of people crossing; 
but even then the police had to relieve the pressure by 
allowing a number to pass between a double cordon across 
the ordinary road, outside the confines of the Exhibition. 

In the Palais des Machines the Thomson International 
Electric Welding Company, of Boston, Massachusetts, 
have already in position a fine show of machines, consti- 
tuting three distinct welding plants. The largest welding 
plant is on the “ indirect” system, that is, it consists of a 
separate welding machine, alternating current dynamo, 
and an exciter. The welding ‘ machine itself is 








cent, on July Ist, and another 5 per cent. on October 1 
coupled with the condition that ‘this should be sequel 


high opinion of the “automobile controllable torpedo,” 
and considers that such, with a 16-knot speed and an 


of the very latest design, and is constructed electrically 
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and mechanically to weld bars ranging from lin. to 2in. | 
in diameter, and iron pipes up to 2in. The “secondary” 
circuit of the transformer, which forms part of this 
machine, is of massive copper in the form of three sides of 
a square, the fourth side being formed by two copper 
clamps to hold the two pieces of metal to be welded. 
The two opposite sides of the square are massive 
rectangular bars of copper, each of 21 square inches 
sectional area, and the remaining side, which is surrounded 
by the cylindrical iron core and primary circuit, consists 
of a massive copper tube or cylinder measuring 4$in. out- 
side and 1jin. inside diameter. The core is built up of 
thin iron rings, of about 2in. radial depth, p’aced side by 
side, forming a cylinder 15in. long and 12in. outside 
diameter. The primary is wound round the cylindrical 
core in seventeen turns, in a similar manuer to a Gramme 
armature, the winding consisting of four insulated wires 
bound together and coupled in two parallel pairs. The 
grip of the two copper clamps on the pieces of metal to 
be welded is regulated by screws operated by two hand 
wheels in front of the machine, and the distance between 
the clamps, and therefore the ends to be welded, is regu- 
lated by a long lever and ratchet at the side of the 
machine, one clamp only being movable. The necessary 
alternating current is delivered to the primary of the 
transformer by a six-pole dynamo, which developes 
120 ampéres at 300 volts. Its “exciter” is a small 
two-pole dynamo of the Thomson-Houston motor type, 
fixed near to the alternating dynamo, and driven off a 
second pulley on its shaft. The alternator itself is driven 
off one of the fly-wheels of an Armington and Sims’ 
engine of 100-horse power. The power absorbed by the 
welding machine varies from 60 to 80-horse power, accord- 
ing to the nature of the weld.. The ends to be welded 
are first filed slightly conical, so that the contact between 
them commences at the centre of the substance of the 
metal. The surfaces which are first in contact being 
much smaller than the section of the metal, and therefore 
of higher electrical resistance, are the first to become 
heated on the passage of the current, and while in this 
state of heat the endsare forced together with a gradually 
increasing pressure. It is not until the ends are welded 
that the electrical resistance is equalised, and therefore 
the heat throughout the operation is maintained locally 
at the joint, except in so far as conduction takes place 
through the body of the metal. This effect, however, 
rarely has time to take place to any extent, since the time 
occupied in welding is not usually much over one minute. 
This method of commencing the pressure at the centre of 
the substance of the metal has the additional advantage of 
forcing outside the weld all extraneous matter in the shape 
of scale or oxide,and leaving two clearsurfaces for the weld. 

During the welding it is computed that from 30 to 
45,000 ampéres pass through the secondary, or welding 
circuit. Electrical regulation is effected by the adjust- 
ment of resistance in the circuit of the exciter and in the 
primary circuit. A second welding plant for welding bars 
ranging from in. to lin. diameter consists firstly of a 
four pole self-exciting alternate current dynamo. The 
current from this machine is collected in the ordinary 
way from two copper rings insulated on the shaft by two 
brushes mounted in the Thomson-Houston adjustable 
spring brush-holders, and a separate commutator mounted 
on the same shaft serves to collect the currents from the 
coils on the armature reserved for exciting, and to com- 
mute them into one direction before passing into the 
field. As there are four reversals of current per revo- 
lution, this commutator is divided into four segments, and 
the current is collected by two brushes in connection with 
the field. The welding machine in connection with this 
plant is fitted with a transformer of similar construction 
to that previously described, which is enclosed in 
a case below the welding bench. The manner of 
clamping the pieces of metal to be welded is by means of 
two vertical hand levers fitted with springs which control 
the engaging or release of the fixing levers. The feeding 
of one clamp towards the other is effected by a hand 
wheel and bevel gearing. 

A third weldiog plant, intended for the welding of 
small wires and rods from ;};in. to $in. diameter, has the 
specially interesting feature of being self-contained. The 
welding clamps and bench and the alternating dynamo 
fixed underneath constitute one machine which is termed 
the “direct” welding machine. There is no transformer, 
the alternating current being taken direct from the 
machine to the copper clamps. The dynamo, which is a 
two-pole machine, is fitted with a commutator of two 
sections on the same shaft, from which is collected by two 
brushes a direct current to excite the field. Anextra set 
of clamps are provided with this machine for small wires, 
which can themselves be fixed in the ordinary clamps. 
The feeding of one clamp towards the other is 
effected by a hand lever, the short arm of which isa 
quadrant with a slot working on a pin on the clamp slide. 
We shall take an early opportunity of illustrating this 
most interesting and important plant, the practical details 
of which have been worked out with such care and 
ingenuity. The machines are fine specimens of excellence 
in design and construction, and the fact that these are 
now being turned out by a separate electric welding com- 
pany with large works, shows that Professor Thomson’s 
invention is already developing into a separate industry, 
and not unlikely to lead to an important extension in the 
application of electricity to engineering. 

The same stand contains also the exhibits of the 
Thomson-Houston International Electric Company, and 
has already in situ five dynamos, one of which is an 
80-horse power generator, destined to transmit power to 
the American Agricultural Section for lighting and 
power. One other dynamo is a 35-are lighter of the 
newest design, which will be used for lighting the United 
States section. Three handsomely-fitted switch-boards 
for controlling the various circuits running from this 
exhibit are also in position. Of these and the other 
machinery. in this splendid exhibit we must for the 





present defer a description. In connection, however, with 
this company we are pleased to record that it has started 


PILL PICKING AND 


the electric lighting of a section of Paris, having on the 
20th inst. lighted up the Rue Royale for the first time. 
Thomson-Houston lamps and machine are employed, and 
run in connection with M. Victor Popp’s compressed-air 
system. The company has alsv several isolated installa- 
tions in Paris, and is about to undertake the lighting of the 
Bastille with some 1000 incandescent and 30-arc lights. 








AUTOMATIC PILL-PICKER. 

Tus machine, illustrated by the accompanying engravings, 
is the joint invention of a practical chemist and a practical 
mechanic, and it has been made to remove the want experienced 
by manufacturers of pills for some means of sorting and picking 
pills more accurately, more rapidly, and more economically than 
by hand picking. 











SORTING MACHINE 
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| comes opposite the edge of the bar, thus increasing consider- 
| ably the width of space, and allowing all the pills remaining on 
| the space to fall through, but at the time when this takes place 
| the fap E has moved into position shown by dotted lines, and the 
| pills, which are now those of a standard size or larger, instead of 
| falling into box, as the small pills did, roll down the upper sur- 
| face of the flap E on to the second space G, which is set by 
| means of another milled screw so as just to permit standard pills 
to fall through, retaining those above size. The adjustable bar 
F is to cause the pills to stop on the space G as they roll down- 
| wards, and not to run over itas they otherwise would. The stan- 
| dard pills having fallen through the space G on to the short 
incline tray N, the lifter bar K rises into position shown, and 
| throws those pills remaining on the space which are over size 
| forward into the trough L, whence they roll back down the 
| shoot into same box as small pills. 
| The pills which have just fallen through the space G, being 
| standard as to size, now rull down tray N on to the incline 





















































The machine is now extensively used, and the principal advan- | 


tages claimed for it are ;—Accuracy as to exact size and shape 
of finished pills—adaptability to any size of pills—economy in 
labour and time—simplicity in manipulation—and adaptability 
to any required degree of accuracy of the picking. The machine 
can be set to reject any pills which are in the least degree above 
or below the standard size, or which are not perfectly round, 
while for commoner qualities of goods it can be arranged to 
reject only those pills which are conspicuously defective in either 
of these respects. 

The machine is made by Messrs. Herbert and Hubbard, 
Coventry, and the following is their description of its working :— 
“ The pills to be sorted are placed in a layer upon the upper 
tray B, and the hand-wheel being turned, the shaking motion 
imparted to the tray by the two elliptical cams A, upon the 
hand-wheel shaft, causes the pills to roll down the tray to the 
feeder C. This feeder, rising and falling, takes one row of pills 
at each time from edge of tray, and carries them forward on to 
the space formed between the edge of the fixed bar D and the 
surface of the cylinder D,. This space is capable of being 
adjusted by the milled screw shown in perspective view, and is 
set at such a width that all pills below the standard size fall 
through, and the flap E, being at this period in the position 
shown, with its upper edge bearing against the cylinder, the 
small pills fall straight down into the box marked large and 
small pills. 

Those pills which are the standard size, or above, are retained 
on the space, and, as the cylinder D, is revolved in direction 
shown by arrow by means of a rubber band froma pulley on the 
hand-wheel shaft, the pills still remaining on the space have 
imparted to them a rotary motion, which causes them to fall 
through the space if they are less than standard size in any 
diameter —i.e., an oval pill whose largest diameter is above, 
and whose smallest diameter is below the standard size, would 
not fall through while its largest diameter was across the space, 
but being caused to revolve by the rotating cylinder, its smallest 
diameter ultimately comes across the space and it then falls 
through. 

When the cylinder has completed about three-fourths of a 
revolution the hollow shown in its upper surface, which was just 
above the fixed bar when the pills were delivered on to the space 





| rocking tray P, which has a rapid side-to-side motion imparted 
| to it by means of the levers, rocking shaft, and connecting rod 
marked S, working from the handle shaft by a second rubber 
| band. 
| In rolling down the inclined tray, the angle of which can be 
adjusted as required by means of the clamping screw and quad- 
rant R, the perfectly round pills acquire sufficient velocity to 
carry them clear over the intercepting bar T, fixed to lower edge 
of tray and thence into the box marked ordinary or finished pills, 
while any pills which may be imperfectly shaped in any way 
roll much more slowly, and consequently have not sufficient 
momentum to carry them over the intercepting bar T, but fall 
through space at end of tray into the box marked defective 
shaped pills. Of course it is understood that as soon as the first 
roll of pills has left the first space D another row takes its place, 
so that the several operations above described are actually all 
in progress at the same time; and as all motions, except that of 
the rocking tray P, are derived from the main cylinder D, it is 
impossible that the machine can get wrong after being once set 
correctly. 

As every single process is capable of adjustment as to fineness, 
it is perfectly easy to modify considerably the accuracy of result 
to suit different requirements, it being possible to reject all the 
small pills and retain the large ones, or vice versd, or to reject 
only those which are badly out of shape. 








THE ELECTRICAL AND INDUSTRIAL EXHIBITION to be held in Bing- 
ley Hall, Birmingham, in August, promises to be an interesting dis- 
eer The exhibitors in the electrical department will include the 

ison and Swan Electric Light Company, the Anglo-American 
Electric Light Company, Weuthoun and Rawson, Elwell-Parker, 
Laing, Wharton, and ee the Gulcher Electric Light Company 
Shipley Bros., Ernest Scott and Co., the Planet Electrical ° 
neering Company, Fowler, Lancaster, and Co., the Julien Com- 

ny, Julius Sax, and the Acme Lighting Company, Messrs. 

bey and Co., Ruston, Proctor, and Co., Galloways, and Green- 
wood and Ratley will exhibit in the steam-engine department. 
There will be some 200 general exhibits, including illustrations 
of various manufacturing processes carried on in Birmingham. 
An electrical switchback on pany system will probably be con- 
structed, upon which visitors may take aerial flights around the hall. 
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THE PARIS EXHIBITION—DECAUVILLE RAILWAY AND ROLLING STOCK. 
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PARIS EXHIBITION. — THE DECAUVILLE the Ministére des Affaires Etrangéres, following the Quai , steam which passes through the juint in the pipe between the 
RAILWAY AND STOCK. d’Orsay, past the Eiffel Tower and the Avenue Suffren, to the | two bogies is at low pressure. The angle made by the centre 

Ecole Militaire, thus serving the Machine Hall. The line is | line of front bogie with that of the engine in curves of 20 metres 
THE great extent of the present Exhibition—90 hectares= | generally level, except when going under the Alma and Jena | is 6 deg., but there is provision for a maximum angle of 8 deg. 
222 acres—with a length of boundary equal to five, or five and bridges, where there are gradients of 25 mm. per metre, or 1 in |! The valve gear is that of Walschaerts, much used on the Belgian 
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SPECIAL GUN CARRIAGE AND WAGONS—DECAUVILLE RAILWAY. 
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OPEN PASSENGER CAR, DECAUVILLE RAILWAY. 


a-half miles, rendered necessary some cheap and easy means for | 40, for distances of 70 to 100 metres, and at the 45-metre or | State Railway, and the engines are fitted with a steam bell 
transporting visitors from one point to another. It was | 5C-yard curve at the junction of the Quai d’Orsay with the | devised by M. Bourdon—son of the inventor of the pressure 
| Avenue Suffren, where the same gradient occurs for a length of 
86 metres, or 94 yards. The making of the line was entrusted 
| to MM. Gaillor et Galloti, and the inspection of works to M. J. 
| Charton, Ingénieur-en-chef Adjoint du Contréle des Construc- 
tions Métalliques. Besides the termini, there are stations at the | 
Carrefour Malar, the Food Palace, and the Eiffel Tower. 

It was only at the end of February that M. Decauville Ainé, 
of Petit Bourg, undertook the permanent way and rolling stock, 
and yet the line was finished and stocked before the opening of 
the Exhibition, having been inaugurated on May 4. The way is 
that of the French military lines, with a gauge of 60 cm.=2ft., 
laid with 8-metre steel rails, weighing 9} kilos. per metre, or 
19 lb. to the yard, and is capable of supporting three tons on 
each pair of wheels. The rails are rivetted to steel sleepers | 
nearly 6in. wide, and projecting 8in. beyond the rails. There 
are three distinct means for signalling between the stations, ate 
which are (1) all connected by telephone; (2) by the Baillehache | [ 4 
electrical system, each train, on leaving one station, pressing a 
contact and causing a bell to ring at the next; and (3) this bell 
cannot be taken off until the stationmaster has acknowledged an 
electric signal of the train’s departure given from the preceding 
station. 

The traction is effected by locomotives, the principal type of 
which is the compound Mallet engine, of which an elevation and 
plan are shown by our engravings. The boiler, paces at ; 

DE q ressure of 12 atmospheres=180 1b. per square inch, is carried 
ee ee re two four-wheel Bissel bogies, atl 5 we together. Each | gauge-—so as to avoid frightening horses by the whistle. The 
accordingly decided to make a small-gauge railway, or steam | bogie has its own pair of cylinders, the high-pressure at the | speed is 18 kilom. per hour, or 16 kilom.=10 miles including 
tramway, 3 kilos. = 1°86 mile long, between the entrance near ! trailing end and the low-pressure at the leading, so that the ' stoppages. Twelve of these locomotives are made or on order 
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for the Exhibition line. The other leading dimensions and par- 
ticulars are as follows :— 





Grate surface .. «+ os +» Osq. metre = 54 sq. ft. 
Heating surface, fire-box ++ oe e+ 2°38 8q. metres = 25 sq. ft. 

i » tubes .. «2 oe oe oe 208q. metres = 215 sq. ft. 

Ms “ce. era eee 22°3 sq. metres = 240 sq. ft. 

i ter of high-p ecylinder .. 0°187 metre = Thin. 

Diameter of low-pressure cylinder 0°28 metre = llin, 
BIPONES. 06.06. 60, 20 00 a0 ce +» 0°26 metre = 1O}in, 
Diameter of wheels .. .. .. «+ «» +. O06 metre = 2ft. 
Between centre of wheels in bogies .. .. 0°85 metre = 2ft. 9fin. 
Between centre of wheels trailing in front 

bogie and leading in rear ditto .. .. 1°1l metre = 8ft. Sin. 
Wheel base .. .. «+ of «¢ oo oe o 28 metres = Oft. 
Capacity of tanks «+ «. «+ «+ s+ «+ 1420 litres = 314 gals, 
Capacity of bunkers .. .. «» «+ ‘s+ «» 520 litres = 18 cub, ft. 
C. line of boiler above rails ee «+ «+ 18 metre = 4ft, 4in. 
Width of engine... .. .. ee ee 19 metre = 6ft. 4in. 


RTs eGe as +» 9300 kil = 9 tons 
Soe tend order .. warn 11,800 kilogs. = 11 tons 

The cars, 94 m.—31ft.—long, without measuring buffers, are 
for the most part open, as shown. The lattice under- 
frame is of the type adopted by the French Minister of War, 
being strong and yet light for running and transport. The 
frames are carried by two two-wheel bogies, which will in future 
be made on the American plan, as shown on page 447. Each 
train consists of six cars of sixty places each; thus 360 pas- 
sengers are drawn up the gradients of 1 in 40. The trains start 
in both directions every ten minutes; but such is the favour 
with which the little railway is regarded that it will probably 
soon be necessary to run the trains at more frequent, intervals, 
at the rate of 70,000 passengers daily. At present the trains 
only run to the Eiffel or Jena station, as the line is not clear 
along the Avenue Suffren, on account of the exhibits of the 
Western Railway sidings not yet being all delivered. The rail- 
way is so convenient that it is a pity it was not continued at 
least to the Avenue Labourdonnais. At the Eiffel or Jena 
station a 48-ton cannon is shown carried by a frame mounted on 
two wagons, as shown, page 447. The French Government has 
applied to M. Decauville to convey a cannon of double this 
weight, or 96 tons, over the Exhibition Railway, and that enter- 
prising contractor has undertaken to carry on his line anything 
that may be conveyed by the Western Railway. He would, 
in that case, double the arrangement illustrated, placing 
it on both the lines of way, and connect each group of two 
trucks on one line with the corresponding group on the other 
by a transverse girder, the ends of each girder swivelling on 
pivots in the centre of the plate connecting each pair of trucks 
longitudinally, while the cannon would rest on two plates, each 
one swivelling on the centres of the transverse girders. A wire 
rope would be passed over three compensating pulleys, one on 
the centre line of the cannon, and attached to a locomotive on 
each line of way. 

A railway of the same type runs round the top of the Eiffel 
Tower for carrying and shifting the projector; and another, 
25m. long, is laid at a depth of 15m. below the surface, 
for carrying coals to the boilers for the lifts, from the cellars 
into which it has been shot. A great deal of Decauville perma- 
nent way is also sent out to Australia and other English 
colonies, and some even to England. ll the rails, sleepers, and 
wagon frames, as well as the rivets, are of mild steel from Creu- 
sot or Isberg. The works at Petit Bourg, which employ 900 
men, will be visited by the members of the Institute of Mechan- 
ical Engineers on the occasion of their forthcoming Paris 
meeting. 

A week before the opening of the Exhibition, M. Berger told 
M. Decauville that the floor must be laid down, thus covering 
the lines of way of normal gauge, and asked him how long 
he would require to lay his 2ft. railway on the boards, to bring 
in the remaining exhibits. M. Decauville said twenty-four 
hours ; and in that short space of time six and a-half kilometres, 
or four miles of way, with sharp curves round the stands, were 
laid, with thirty turntables, twenty-eight points and crossings, 
three inclines with winches, and two hundred wag "hii 


for the cooling of the outside of the moulds, for agitating the 
metal during solidification, casting the metal in a vacuum, and the 
direct application of pressure, by the use of high-pressure steam, 
injection of water, of explosives, of solid carbon dioxide, &c., 
upon the surface of the fluid steel in closed moulds, These 
methods of fluid compression had all failed from mechanical, 
physical, and practical difficulties in their conduct ; and the plan 
suggested by Sir Henry Bessemer in 1856, but quite independently 
developed and carried to a successful issue at the works of 
Sir Joseph Whitworth and Co., and now known as the method 
for the fluid compression of steel, remained the only one 
before the public which yielded ingots of mild steel of practically 
uniform molecular structure, strength, and ductility throughout 
their whole length. The ordinary cast iron moulds, or wrought 
iron casings, lined with brick or moulding cement, could not be 
used when aggregate pressures of thousands of tons were to be 
exerted upon the surface of the fluid metal; but such moulds 
were replaced, in the fluid-compression process, by built-up steel 
moulds, lined with suitably-grooved cast iron lags, protected by 
a coating of refractory siliceous material, A loose plate of the 
diameter of the ingot fitted in the bottom of the mould, and was 
protected by an upper covering of burnt fireclay segments, and a 
similar plate was carried — the top plunger of the press for 
closing the a of the mould. The paper traced the development 
of the hydraulic press for the fluid compression of steel, commenci: 
with the erection in 1866, in the works of Sir Joseph Whitworth 
and Co., of a 250-ton press with a 12in. cylinder, designed more 
especial} for the compression of the metal for steel shells. In this 
the mould, which was partially filled with metal, was carried in a 
middle head of the press, whereupon a core, carried on the top 
head of the press, was forced into the fluid metal, at the same time 
closing the mouth of the mould, After this the pressure was 
applied from below, as in all the subsequent presses. Following 
this came a much more useful 2000-ton press, with two columns 
and a 30in, hydraulic cylinder. The next press, also erected at 
Manchester, had four steel columns 12in. in diameter, and was 
fitted with five pressing cylinders, namely, four of 28in. diameter 
and one of 13in. diameter, capable of producing together a pres- 
sure of 8000 tons, This -ton press was placed second by 
the author’s erection in Russia of the press upon the lines 
of the Whitworth patent of 1874. This press had four screwed 
columns of l6in. diameter, and one hydraulic pressing cylin- 
der of 50in. diameter, capable of exerting a gross pressure 
of 10,000 tons. For working the press, an accumulator, giving 
a pressure of two tons to the square inch, was employed. 
The pressing was continued as long as there was any perceptible 
shortening. The maximum pressures attained ra: from four to 
twelve tons per square inch on the metal, and were maintained for 
from forty-five minutes to three or four hours, according to the 
size of ingot and the condition of the metal. The contraction in 
length during the application of the pressure usually amounted to 
about l4in. to the foot of length. e author’s experiments upon 
sound samples of crucible steel containing 0°54 per cent. of cateen 
gave a specific gravity of 7°8542 for the unpressed metal, as against 
a mean of 7°8795 for specimens of the same metal after fluid com- 
pression. In order to compare the behaviour of the pressed with 
the unpressed metal, made from similar materials, and in the same 
manner, the two ingots of eight tons each were cast of open-hearth 
steel. e@ unpressed ingot contained carbon 0°5 per cent., and 
manganese 0°35 per cent.; it was 30°75in. in diameter, and 82in. 
long. The second was a similar ingot, but containing carbon 0°39 

r cent., and manganese 0°4 per cent.; it measured 70°5in. in 
ength after fluid compression, or 79in. as cast ; it was 34°25in. in 
diameter. A slab of 4°75in. in thickness, and of the full length 
and width of the ingot, was obtained from the centre of each by 
parting each ingot longitudinally into three pieces on the planing 
machine, The surfaces so obtained presented much unsoundness 
in the unpressed ingot, while the pressed ingot was quite svund on 
both faces. The central slab from the pressed ingot was cut up 
into seven series of test pieces in such manner that ninety-eight 
test pieces were ‘prepared from it, but only five series, or seventy 
test pieces, were obtainable from the unpressed ingot. 





| Mean of the test-pieces cut longitudinally. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves resp = aia of our 
Correspondents. 





LOCOMOTIVE WORK, 


Sir,—As it is undesirable that any erroneous records of last 
year’s historical ‘‘race to Edinburgh ” should remain uncorrected 
in your columns, I venture to point out one or two mistakes in the 
paper by Mr. J, H. Barker, of which you published a summary in 
your issue of December 28th. I suspect that the data refe to 
in that paper were largely derived from the more or less inaccurate 
reports in the daily press—by no means free from the taint of 
‘ penny-a-lining—as I observe that certain errors common to all 
the newspaper accounts are reproduced, and the only speed quota- 
tions given are such as are derivable from the same source, 

(1) The weight of the West Coast train is given as 80 tons, Ihave 
official authority for stating that it was 76 tons throughout the 
racing. (2) No 6ft. 8in. engine, four-coupled, built in 1888, was 
used. The engines employed from Crewe to Carlisle were the 
oldest London and North-Western 6ft. 6in. suet express engines, 
built by Mr. Ramsbottom in May, 1866—Faraday, No. 1487; 
September, 1870—Vulcan, No. 275; and April, 1872—Lightning, 
No. 1219. They have simply been rebuilt, tested by Mr. Webb, 
and assimilated to his Precedent type. As the 7ft. 6in. single 
engines Marmion, No. 667, and Waverley, No. 806, which took the 
train from Euston to Crewe, were built respectively in January and 
February, 1863, it will be seen that the engines employed on the 
London and North-Western Railway in this remarkable race were 
from sixteen to twenty-five and a-half years old. (3) The Beattock 
bank on the Caledonian line is not nine miles of 1 in 80, 
but two miles of 1 in 88, two of 1 in 80, six of 1 in 75. It 
is clearly misleading to average gradients, because an engine 
that could take a certain load up ten miles of 1 in 100 would 
inevitably be ‘* stalled” if half that length were 1 in 50 and the 
other half 1 in 150, even though it might average 1 in 100, (4) 
Eight miles of 1 in 200 is given as the most severe on the West 
Coast. The latter starts with nearly 2 miles of lin 105 and 1 in 
100; has short lengths of 1 in 100 and 1 in 150; has eleven miles 
averaging 1 in 200 and—the last three being 1 in 178 continuously 
—approaching Stoke Summit, four of 1 in 170 near Bilton ; six of 
1 in 190 near Berwick, and 1} of 1 in 78 to wind up with. (5) The 
engines that performed the best G, N. part of the West Coast 
work were not the celebrated 8ft. single, but the newer 7ft. 6in. 
singles, with inside cylinders, which beat the best feats of the 8ft. 
engines to Grantham by four minutes, the fastest of an 8ft. engine 
being No. 22’s 109 minutes, the only instance of this class doing it 
under 110 minutes, whereas No. 233—7ft. 6in.—did it in 105 
minutes and 108 minutes tively, and No. 237 once in 109 
minutes, One of your fine illustrations of these 7ft. 6in. engines 
would be very acceptable to your readers, 

I take it that the true moral of last summer’s racing is that 
with light trains and powerful engines you can accomplish much 
quicker time than has hitherto appea: on the time-tables. But 
with heavy expresses of fifteen to twenty coaches the ordinary 
times cannot be materially accelerated. If you want faster timing 
the trains must be divided, or two engines employed. On the 
other hand, a train composed of two Pulman cars could, probably, 
in average weather, make the running between London and Edin- 
burgh, by either East or West Coast route, at a mean travelling 


8 of sixty miles an hour, or very nearly. We may yet see this 
P adopted for a train de luxe at extra fares. t might pay 
during “‘ the season.” CHARLES Rovus-MARTEN, 


Author of ‘‘ Notes on the Railways of Great Britain.” 
Wellington, N.Z., March 21st. 





MASS AND WEIGHT. 


S1r,—I was somewhat surprised that Professor Greenhill did not 
take advantage of the opportunity I gave to — out that what 
I so strongly attacked was a slip of the pen. e error is as bad 
as mixing up shillings and pence with dollars and cents in a series of 
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this plant remained in position at six o’clock on the morning of 
the opening day; but by noon not a vestige remained. e 
Engineer-in-chief of the Exhibition Railway is M. A. Grille, 
to whom we are indebted for the drawings we now publish, and 
of the above information, while we have also drawn freely upon 
our contemporary, Le Genie Civil, which has been appointed the 
official organ of the Exhibition for technical documents. 








THE INSTITUTION OF CIVIL ENGINEERS, 


THE TREATMENT OF STEEL BY HYDRAULIC PRESSURE, 


At the twenty-fourth ordinary meeting of the session, on Tues- 
day the 7th of May, Sir George B. Bruce, the president, being in 
the chair, the paper read was on ‘The Treatment of Steel by 
Hydraulic Pressure, and the Plant Employed for the Purpose,” b’ 
Mr. William Henry Greenwood, M. Inst. C.E. Attention was 
directed in the paper to the presence of blowholes in steel ingots, 
also to their origin, and to the various methods proposed for the pro- 
duction of sound ingots ; but the author treated more especially of 
the method, the effect, the advantages, and the development of 
fluid compression, as typified in the plant and 10,000-ton press 
erected by him at the Abouchoff Works, St. Petersburg. It was 
assumed that molten Bessemer, open hearth, or crucible steel, pos- 
sessed the quality of occluding a considerable volume of gases, espe- 
cially of hydrogen and nitrogen, derived all or in part from the pro- 
ducts of combustion in the furnace, or from other sources ; and that, 
under ordinary conditions as to pressure, such occluded gases were, 
more or less, completely evolved at the moment when the particles 
of metal changed from the liquid to the solid state, and were thus 
oe within the ingot in the form of bubbles of various forms 
and dimensions. A second source of unsoundness arose from the 
contraction of the metal within the ingot after its outer skin had 
solidified, producing contraction cavities; and, lastly, the metal 
from ingots as usually cast was weak along the surface, owing to 
the development of a radial acicular structure in the cast metal. 
The combined effect of these three causes was that ingots of mild 
steel, such as were used in the construction of ordnance, large 
engine shafts, or other heavy forgings, for cylinder liners, tor- 

does, and war material, contained cavities necessitating the 
rejection of about 30 per cent, from the head or top end of each 
ingot; while, to get rid of the suface honeycombs and weak acicular 
structure, which caused unclean, seamy, and roaky forgi an 
additional 10 per cent. to 20 per cent. of metal had to be left’ for 
turning and machining to waste. Even after these losses of mate- 
rial, the remaining metal was inferior to the same metal after fluid 
compression, The method of fluid compression claimed, then, to 
save the whole of the rejected head or top of the ingot, to reduce 
to a minimum the amount of metal to be left for turning or 
machining from the surface of forgings, and to produce for any 
temper of metal a greater amount of ductility, homogeneity, and 
reliability than was obtainable under the best conditions of casting 
in open moulds without pressure. The additions of increased pro- 
portions of manganese and of silicon did not commend themselves to 
the author for the classes of steel under consideration ; for, although 
 he—gee solidity of the ingot, they hardened, raised the elastic 
imit and ultimate tensile strength, but lowered the ductility and 
general reliability of the metal. Of the mechanical devices for in- 
creasing the solidity of steel ingots, the author noted the proposals 








| | Percent. Per cent. 
Unpressed ingot 1l'll 29°18 4°41 8°76 
Pressed ingot... 11°45 =| 29°58 7:90 12°51 





The results, as derived from the test-pieces cut transversely, com- 
pared equally favourably. The test-pieces were cylindrical, with 





Mean of test pieces cut transversely. 


Elastic limit Ultimate break- Contraction of Elonga- 
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| Percent. | Per cent. 
Unpressed ingot 11°48 28°04 3°61 7°91 


Pressed ingot .. 12°38 30°07 7°57 12°74 





collars, and the metal was not subjected to any hammering, 
annealing, hardening, or other treatment, except machining, after 
it came from the ingots, The pressed ingot gave its highest 
breakipg-strength in the upper sections, while the unpressed ingot, 
on the contrary, was at its best towards the bottom, and showed a 
rapid falling-away at points exceeding one-half of the length of the 

d to 


ts, but is far more confusing, for the word pound gives no 
indication as to whether it refers to units of mass or to units of force. 
The Professor seems to be at fault, both with — to the pro- 
fession to which, as a Whitworth Scholar, I trust I belong, and also 
as to the spirit of the rebuke contained in Todhunter’s sarcastic 
reference to wine-drinking old women, for whilst obeying it to the 
letter by naming his units, he flagrantly violated its spirit by giving 
equations requiring different systems of units, 

P=Mf is the standard equation of the British absolute system 
of units where force is measured in poundals, mass in pounds, and 
acceleration in feet and seconds. As weight is a force, it must be 
expressed in poundals, From the above equation, the force with 
which the earth attracts a mass of 1lb. is g poundals. Therefore 
W= 3272 or g, and as the mass of the body is 1lb., M=1, and 1 
does not equal 32°2; therefore W does not equal M in this system, 
but does equal M g. Notwithstanding this, the Professor could 
assure ‘‘ Eng. Undergrad. R. W.I.” that the equation W= M g ‘‘no 
longer holds.” . 

If W= M, the unit of force is the weight of the unit of mass— 
the gravitation system of units; andasP:W::f:gorPg=Wf 
is true in any system of units, P g = M fim the gravitation system, 
P being in pounds, tons, or &c., according as M is in pounds, tons, 
or &c. That the Professor could assert that P = M f, and also that 
W= MM, without stating that they referred to different systems of 
units, shows, to say the least, great carelessness, 

The Professor avoids admitting that he was in error by implying 
that the term weight does not always denote the force with which 
the earth attracts the body. Will he admit that it generally 








ingot from the lower end; and, while the elongation ti 
12°4 per cent. in the lowermost of the tests from the unpressed in- 
got, it fell rapidly away towards the upper part, so that in the fifth 
series the mean elongation was only 202 per cent. The pressed 
ingot, on the other hand, gave a mean elongation at its lowest 
point of 13°7 per cent., decreasing somewhat in the succeeding 
series; but, still, at the very top of the ingot, the elongation was 
represented by 11°63 per cent. The figures further indicated that, 
in the unpressed (where ree also in the fluid-compressed in- 
om the mean value of the elastic limit, as also of the ultimate 
reaking-strength of the material, was slightly greater in the 
metal towards the outer boundary of the ingot, and tended to de- 
crease towards the centre. The paper concluded by referring to 
the effects of annealing and forging upon pressed steel, with tests 
from various gun-forgings, and of shell-metal in its soft and 
hardened states, as also after firing at armour-plates, 








East OF SCOTLAND ENGINEERING ASSOCIATION.—THE FoRTH 
Bripcr.—The first excursion of the members of this Association, 
forthe session, took place on Saturday afternoon, when, by permission 
of Messrs, Tancred, Arrol and Co., the Forth Bridge works were 
visited. The ey Pee age upwards of thirty, and were under 
the leadership of Mr. J. B. Bennett, A.M.I.C.E., the president, 
and Mr. William Fairley, C.E., the secretary of the Association. 
In the Ronan where signs were ye oppo that this great struc- 
ture is approaching completion, the chief objects of interest were 
the girders which are to connect the ends of the cantilevers, the 
top and bottom booms of which are being “prepared for erection. 
Special attention was given to the very ingenious arrangements for 
attaching these girders to the ends of the cantilevers, allowing free 
play, for e sion and contraction due to changes of temperature, 

the bridge itself the approach viaducts are almost complete, 
and on the south side a space of only 50ft. or 60ft. now intervenes 
between the approach and the cantilever, and this is expected to 
be filled up before the end of next month, thus connecting the 
south cantilever with the shore, 





tes this force? If not, will he explain the statement, “If a 
ae is immersed in water, it loses in weight by an amount equal 
to the weight of the displaced water,” on the supposition that the 
weight of a body means something which is not its tendency 
towards the earth? That the Professor should advocate a double 
meaning for a word is are Is there any source of con- 
fusion more fruitful than this? Is it not better to regard the 
expression, “a weight of xlb.,” even when it directly refers to 
the material, as a colloquialism for ‘‘a body whose weight is 
x pounds ” ? E, LOUSLEY. 

May 20th. 





ENGINEERS IN THE NAVY. 


Smr,—The pay and position of engineers in the Navy, as 
increased and revised in August, 1838, a short time after their 
formal introduction into the Navy in 1837, may interest some 
of your readers, First class, £12 per lunar month, and 6d. a day 
for each engineer’s boy they instruct; second class, £8 per lunar 
month; third class, £6 6s, per lunar month. When serving in the 
tropics, to receive, while steam is up, one-half the above amounts 
in addition. When borne on the books of the guardships of the 
ordinary, and not actually employed in the charge or repair of 
steam machinery: First class, £7 17s. per month; second class, 
£4 18s. per month; third class, £3 8s. per month. Pensions to be 
upon the same scale as for warrant officers, 

Engineers were to be divided into three classes, and to rank next 
below carpenter’s mate, and with each other according to seniority. 
Engineers were to be appointed by warrant from the Lords Com- 
missioners of the Admiralty, or by commanders-in-chief on foreign 
stations in vacancies occasioned by death, in the same manner as 
other warrant officers. Third-class engineers were selected either 
from the senior class of apprentices or from a factory. No person 
was eligible for the appointment of third-class engineer, or for 
— from either the third to the second or the second to the 

rst classes, until he had passed such examination as the Admiralty 
might from time to time direct. C. 
Westminster, 8.W., May 20th, 
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AMERICAN ENGINEERING NEWS. 
(From our Correspondent.) 


Plate girder bridge.—At New Haven, Conn., a steel plate girder 
highway bridge has been built ; it is 90ft. long between parapet 
walls, with 40ft. roadway, and 12ft. side walks; it is built in two 
spans of 41ft. Gin. each in the clear. There are seven lines of main 
girders, 10ft. 6in. centre to centre, except the lines on the outside 
of the side walks, which are 1lft. from the curb line girders ; the 
girders under the roadway are 42in. deep, the curb line girders 
54in. deep, and the outside side-walk girders, 36in. deep. The 
main girders are connected by sixteen lines of cross girders, spaced 
5ft. 104in. centre to centre; they are rivetted to the main girders 
by means of deep gusset plates and web cover plates. The cross 
girders under the roadway are 12in. deep, and those under the 
side walks 10in. deep. On the cross girders are bolted 4in. by 6in. 
creosoted pine strips, to which is spiked 4in. longitudinal planking. 
The tops of the girders are covered with cement to fush with this 
planking, and the roadway is then cross planked with 3in. plank 
and covered with a double thickness of three-ply roofing felt, laid 
down in and coated with hot pitch ; a 2in. bed of sand is laid, and 
then the paving of 5in. granite blocks put down with pitch joints. 
On the side walks a single course of 3in. planking 1s spiked to 
wooden pieces on the cross girders and covered with l}in. of coal 
tar mastic. All the woodwork is of southern pine impregnated 
with 121b. of creosote oil per cubic foot of lumber. The steel is 
soft and ductile, with an elastic limit of about 40,000 Ib. per square 
inch, and an ultimate strength of about 60,000 Ib. per square inch. 
The girder work cost 5995 dols., and the woodwork and paving 
3165 dols. 

A new pavement.—A new form of wood block paving is being 
stheanaiel: in which the blocks are made slightly thicker at the 
upper than the lower ends, and are threaded on iron rods with 
washers screwed up tight at each end. In this way a pavi 
section of approximately the form of a half flat end is made, an 
two adjacent sections make an arch, with the curbs as abutments. 
It is claimed that with such pavement a heavy or expensive foun- 
dation is not necessary, and that by arching it is especially adapted 
as a covering over subways, underground railways, kc. The fiat- 
ness of the arch, however, and the compressibility of the wood, is 
most likely to prevent any part of the paving acting as an arch, and 
the plan is hardly likely to be adopted. The system includes 
ordinary blocks threaded on rods to form flat paving sections, the 
claim being that a better road surface would be maintained. 

Coil boilers for the Navy.—The Secretary of the Navy will 
appoint a board to test the practicability of coil boilers for war 
ships, and the Ward boiler will be given a thorough trial. This 
boiler is in use on the revenue cutter Manhattan, and the steam 
yacht Meteor, but it has not been satisfactory, although they 
enable steam to be got up very rapidly. The inventor claims that 
these boilers were not intended for salt water, and that the trouble 
is due to the use of such water. The boilers are too light for naval 
use, everything else having been sacrificed to lightness. On smaller 

achts they are said to be doing well. The claims are made that a 

Ward boiler weighing 14 tons is equivalent to an ordinary boiler 
weighing 30 tons, thet steam can be got up in a fourth of the 
ordinary time, that the gauge pressure is more — maintained, 
and that there is considerable economy of fuel. A Wand boiler is 
now being fitted up in conditions similar to those un board a ship, 
and the Government board will make a severe test of its performance 
and capabilities. 

Monthly performance sheet.—The following is the substance of one 
of the performance sheets of the Cleveland, Columbus, Cincinnati 
and Indianapolis Railroad :—Miles of road operated, 789; number 
of engines in service, 218; total engine mileage, 679,671; average 
mileage per engine, 3118; miles run per pint of lubricating oil, 
26°87; miles run per ton of coal, 25-97; total cost per mile for 
repairs, oil and waste, coal and wood, engineers and firemen, dis- 
patchers and cleaners, water supply, &c., 16°90 cents; coal con- 
sumed, 64-2 tons per mile for passenger engines, and 107°7 tons for 
freight engines ; cost of coal, 1°37 dols. per ton ; car mileage, 929,792 
passenger, 5,938,150 loaded freight; average number of cars per 
train, 4°3 er and 22°8 freight; number of cars hauled per 
ton of coal, 132°8 passenger, and 422°5 loaded freight; cost per 
mile, 3°47 cents passenger, ‘76 cent loaded freight ; coal consumed 
per mile, 15-1 lb. passenger, 4°7 lb. loaced freight. 

Mississippi bridge—The New Orleans Terminal Railroad and 
Bridge Company been incorporated to furnish better railroad 
terminal facilities, and to build a bridge over the Mississippi at New 
Orleans, just above the city. In consequence of the amount of 
traffic there has been very strong opposition to a bridge. There 
are to be four piers in the river, and three draw spans. There will 
be two pivotted draw-bridge sections, forming a central opening of 
440ft., and two side openings of 240ft. 

tive fring.—The Chicago, Burlington and Quincy Railroad 
Company has started a firing school, and has fitted out a car in 
which the instructor travels from point to point to examine the 
firemen in the same way as the air-brake instructors travel for a 
similar purpose. Marks are given, and preference in promotion 
is given to the men who have attained the best records for the 
theory of scientific firing as well as the practical application of the 
principles. 

More naval contracts.—The Richmond Locomotive and Machine 
Works has been awarded the contract for the engines and boilers 
of the new battleship Texas, which is to be built at the United 
States Navy Yard at Portsmouth, Va. There will be four boilers, 
each 14ft. diameter, and weighing 116,480lb. The contract price 
is 634,500 dols. The Union Ironworks of San Francisco, which are 
now building the unarmoured cruisers San Francisco and Charles- 
ton, have been awarded the contract for the new style of armoured 
coast defence ship of the Monitor type, which has been already 
described. The contract price was 1,628,950 dols. The naval 
parade on April 29th was interesting as showing the old and new 
ships in line, the new Navy being represented by the Chicago, 
Boston, Atlanta, and the gunboat Yorktown, while the old Navy 
was represented by the Kearsarge—which fought and sunk the 
Confederate cruiser Alabama in the English Channel in 1864— 
Brooklyn, Juniata, Essex, Yorktown, and Yantic. 

A new street motor.—A new steam motor for street railroads has 
been brought out. The fuel consists of gas generated on the 
engine by the action of steam upon crude petroleum, and this gas, 
after being mixed with a certain proportion of dry steam, is burned 
in the furnace of the boiler. The cylinders are inside the frames, 
necessitating the use of a double cranked axle. An experimental 
engine has been tried successfully at Baltimore, making a maxi- 
mum speed of twenty-five miles per hour. 

Heavy locumotives.—The New York, New Haven, and Hartford 
Railroad is having ten heavy engines for passenger and freight 
service built by the Rhode Island Locomotive Works. They are 
of the eight-wheeled type, having four-coupled driving wheels and 
a four-wheeled leading truck. Cylinders, 18in. by 24in.; boiler, 
53iin. diameter, of gin. steel, to carry 180 1b. pressure; driving 
wheels, 64}in. diameter; truck wheels, 30in. diameter; 193 tubes 
2in. outside diameter, and 11ft. lin. long; grate, 64}3in. by 33%in. ; 
driving wheel and truck journals, 7in. by 8in. and 4gin. by 8in.; 
the weight is 88,000 lb., with 54,000 Ib. on the drivers and 34,000 Ib. 
on the truck. The tender is carried on two four-wbeeled trucks, 

“and has a tank of 3200 gallons capacity. 

Rack railroad.—A railroad up Pike’s Peak, in Colorado, has been 
projected for several years past, and routes have been surveyed for 
adhesion and rack lines. The latest project, and one which seems 
to be practically taken up, is fora rack railroad on the Abt system, 
which is now in use in Germany, Venezuela, and India. The 
engineer representing Mr. Abt in New York has prepared plans 
for the track and equipment, and has made arrangements with a 
Pennsylvania steel works for the manufacture of the rack bars. 

Long vails.—The Pennsylvania Steel Company is rolling rails 
60ft. long ; they are to be tried experimentally on the Pennsyl- 
vania railroad. 





New rail for street railways.—A new rail, a compromise betweeen 
the ordinary American side-bearin, 
rail already illustrated, and the ol 
English Larsen —— rail of 
saddle section, has been brought out. 
The ordinary shape of flat side-bearing 
rail is shown by the dotted lines; but 
while the flat rail is spiked to wooden 
stringers, the new rail is intended 
to be carried on cast iron chairs, 
By the raising up of the lower 
surface of the rail, it becomes prac- 
tically a wide grooved rail. 

Track fastenings.—The Pennsylvania Railroad Company is about 
to experiment with a new form of tie-plate and rail fastening, 
which is practically an improvement on the Sandberg system. The 
plate is of channel section, 9in. wide and 7in. long, gin. thick 
under the rail, ?4in. thick against the rail flange, and lyin. thick 
at the edge. The rail (85 lb. per yard) will rest in the groove, and 
washers or clamps will bear upon the rail flange and the rib of the 
plate. The fastenings consist of three wood screws, 7in. long, jin. 
diameter, with ljin. square heads and pointed ends. About din. 
of the screw arein the tie. The washers or clamps are 24in. square. 
The arrangement makes a very strong, efficient, and serviceable 
appearing track, and will probably give good results under the 
heavy traffic to which the main line is subjected. For the present 
it is intended to use only four of these fastenings to a 30ft. rail 
length, ordinary spikes serving as the intermediate fastenings. 
The plates and clamps are of oe iron, and can be rolled in 
bars and cut off to the desired length. 

Steel works consolidation.—The North Chicago Rolling Mill 
Company, the Union Steel Company, and the Joliet Rolling Mill 
Company have been consolidated, under the title of the Illinois 
Steel Company. The capital stock is 25,000,000 dols., based on a 
valuation of 15,000,000dols. for the three properties, 5,000,000dols. 
of working cash capital, and 5,000,000 dols. of unused stock. The 
new company will own fourteen blast furnaces, with an aggregate 
capacity of 700,000 tons. 

Lake tonnage.—The aggregate value of American vessels engaged 
in the traffic on the great lakes, and given a rating in the inland 
Lloyd’s insurance register for 1889, is 43,522,700dols. To this 
must be added a large amount for new craft on the stocks and 
coming out this season, and for the great fleet of vessels, but 
which continue in the lumber and coasting trade. The aggregate 
of the value of the lake marine under the American flag is probably 
about 50,000 dols. The inland Lloyd’s gives the following 
figures of number, tonnage, and value of the different classes of 
vessels :—Tu, 418, 11,269 tons, 2,194,400 dols. ; 548 propellers, 
361,920 tons, 31,124,300 dols, ; 37 side-wheel steamers, 14649 tons, 
1,798,000 dols. ; 572 schooners, 157,890 tons, 4,988,000 dols. ; 301 
lake barges, 129,343 tons, 3,414,000 dols. ; two St. Lawrence River 
barges, 336 tons, 4000 dols. The totals are as follows:—Number of 
vessels, 1878; tonnage, 675,407 ; value, 43,522,700 dols. 

Car stoves.—A law has passed the Maine State Legislature pro- 
hibiting the use of stoves on railroad cars in that State after 
ema” lst. For each offence a road will be subject to a fine of 
400dols. The passage of the Act was much facilitated by the good 
results that have been attained with the Sewall system of steam 
arog on the Maine Central Railroad, the principal road in the 

tate. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(#rom our own Correspondent.) 


THE feature of the iron trade that is exciting most attention at 
date is an intended amalgamation of the principal thin stamping 
steel and iron sheet and best tin-plate firms in South Staffordshire 
and East Worcestershire, with a view of securing better prices. For 
a long time past, prices in this branch have been at an unprofitable 
level because of internal competition, and also because of severe 
competition from South Wales makers. The South Wales makers 
have been sending stamping sheets into this district at extra- 
ordinary low prices, and local makers have been severely exercised 
in consequence. 

To try and remedy this state of things, efforts are now being made 
for the amalgamation of the six leading firms in this district to 
form an important limited liability company, under the title of 
Baldwin, Hatton, and Crowther, Limited. The firms concerned 
are understood to be, Messrs. £. P. and W. Baldwin, of the well- 
known Swindon Ironworks, near Dudley, and of the Wilden Iron- 
works, near Kidderminster ; Messrs. Hatton, Sonsand Co., Bilston 
Ironworks ; Messrs. Crowther, Kidderminster ; Stephen a 
and Co., Manor Works, near Wolverhampton ; the Hope Tin- 
plate and Iron Company, near Tipton; and Messrs. Knight of 
the Cookley lronworks, Brierley Hull. 

The shareholders of some of the concerns have already given 
their consent to the sale of their properties to the new company, 
and so confident are the promoters of the of the scheme, 
that they state that the prospectus of the new company will, it is 
expected, be ready for issue to the public by the close of this 
month. The valuation of the several works concerned has been 
proceeding for some time past. The chairman of the new company 
is Mr. Samuel Loveridge, chairman of Stephen Thompson and 
Co., one of the concerns proposed to be included in the syndicat 

The promoters of the new syndicate state that they have no 
intention to raise prices above a reasonable paying level. Circulars 
announcing an advance of 10s. were issued to buyers recently; and 
on tray sheets, to which amongst other sheets this advance applies, 
there has, within the last few months, been a total advance of £2 
per ton. This has been brought about by the action of an associa- 
tion, formed some months ago, of makers in the tray sheet trade, 
and who consist mainly of the same firms who are now attempting 
the new syndicate. The first effect of the formation of the Asso- 
ciation was an advance of no less than 4110s. per ton. The new 
prices for tray sheets are now :—Any gauge up to 30 w.g., £11 10s. ; 
31 and 32 w.g., £12; 33 g., £13; and 34 g., £15 per ton. 

In other branches of the iron trade business is further improving. 
The approach of the close of the month is momentarily causing 
some stocking of deliveries, consumers being desirous of curtailing 
accounts; but except for this temporary effect, demand may be 
pronounced as larger in most departments, The galvanisers are 
buying rather more freely, and so too are other local consumers; 
and as these buyers are the mainstay of the sheet trade, we shall 
— soon see a return of the former vitality. Prices are up- 

eld at £7 5s. for 20 g., £7 15s., 24g., and £8 15s. 27 g. 

The “list” iron houses are executing some good work for 
Government in their plate and cable bar mills, and prices are firm 
at the marked bar rates, namely, £8 2s. 6d. for Round Oak bars, 
£7 10s. for the bars of the New British Iron Co., Hingley and Sons, 
Phillip Williams and Sons, and similar firms, and £7 for William 
Barrows and Sons. For second-class bar iron quotations are £6 to 
£6 10s., and common iron is very firm at £5 15s. Some makers 
will not accept this figure, but demand £5 17s. 6d. to £6, as pig 
iron has become dearer since the commencement of the quarter. 

Hoops are in quite as good demand as recently, and United 
States buyers are still offering bailing hoop orders. £6 10s. to 
£6 15s, at works is quoted by these firms, 

The Sliding Scale Committee in the Iron Trade have, as regards 
the ascertained selling price of all classes of iron during the three 
months ending March 31st last, and which, as stated last week, 
only sbowed a net average of £5 18s. 7d. per ton, decided that this 
average cannot be considered the norma! one of to-day, since the 
low average is doubtless due to the old contracts at old prices that 
were upon makers’ books. They will not, therefore, proceed to 
make a basis for the new scale upon the present average. But it 
has been decided that the accountants shall be iastrested to proceed 











to ascertain the average selling prices of all xinds of iron for the 
months of April, May, and June, and to report the result as early 
as ible in July. It is thought that by the end of July prices 
will have righted themselves, and old contracts will have been 
worked out, so that the average selling price will be higher than 
that now ascertained. Wales will continue at the present rate in 
accordance with the late award, which remains in force until the 
end of June, 

The less satisfactory reports from Glasgow and Cleveland had 
somewhat of a restraining influence upon the raw iron market in 
Birmingham to-day. Makers, however, alike in Staffordshire and in 
the Midland districts supplying Staffordshire’s needs, are booked 
sufficiently forward not to affected to any great extent. Con- 
sumers found it impossible to place contracts at less than last week's 
rates, makers would abate nothing. If no further demands were 
expressed for some time, makers have enough to keep the blast 
furnaces going fully for months to come. And with the certain 
prospect before them of dearer fuel and ore, ani higher weges, 
they are rather desirous of refusing more work at present. The 
bears therefore cannot get the market down, and as the stocks of 
iron in second hands are practically nil, all business was to-day 
done at firm rates. 

Derbyshire ree quoted 47s. to 47s. 6d., delivered ; and North- 
amptons, 46s. 6d. Hematites were generally 62s. 6d. for good 
forge, and some West Voast brands were 63s. per ton. Stafford. 
shire hot air all-mine iron is 55s, to 60s. per ton, and part-mine 
47s. 6d., while cinder pigs are 38s. 9d. to 40s. per ton. 

Tho steel trade continues to exhibit marked vitality. Demand 
is expressed in orders for all descriptions of metal, alike of 
local make and imported from other districts. Prices are very 
strong, in consequence of the high price of hematites and other 
raw materials, and in consequence, too, of makers’ books being so 
well filled that some of them are discouraging further orders for 
the present. 

ironworks and manufacturing coal keeps in excellent demand, 
and the Black-country collieries are all well engaged. The Cannock 
Chase pits are quieter, on account of the prevalence of summer 
weather, and the stopping of the d i for domestic sale. Prices 
of furnace coal are well maintained at 8s. to 9s., while forge is 
strong at 6s. to 7s., and 7s, 6d. for best. Stock prices are rising, 

There is much discussion this week about the successful tapping 
of the immense underground pound of water in the Bilston Colliery 
district, through operations of the Mines Drainage Commissioners, 
assisted by “eae colliery owners. A large area of coal now under 
water should be rendered workable. 

A meeting of miners representing most of the miners in the 
Cannock Chase coal district, held under the auspicesof the Cannock 
Chase Miners’ Association have considered the current agitation 
for a wages advance of 10 per cent., and have decided to give 
notice to terminate work on the 29th June, if necessary, in urder to 
obtain it. 

The engineers, machinists, and constructive ironwork firms are 
steadily engaged, and some good orders have been placed for eige 
tools and railway-making materials, Heavy ironfounders are full 
of contracts, especially for mill and forge work and general 
castings. 

The export trade in the lighter metal branches is not}all that 
could be desired at date, especially as regards Australia. Orders 
from this colony continue to hang fire, and stocks have evidently 
accumulated much faster than the demand. The markets in the 
Southern Brazils are still suffering by reason of the fever epidemic, 
but with certain other parts of South America a large and vigorous 
business is being done. The United States demand is improving, 
and Central America is a steady customer. Prospects of trade 
with the South African colonies and with the Transvaal improve 
monthly. 

One of the most stable indications of the trade improvement is 
to be found in the revived condition of the building trade, the 
country through. Excellent accounts are given this week by loca 
manufacturers doing business with builders and architects of the 
revival in building. Architects in some towns are reported to 
have more plans out at date than they have bad for seven or ten 
i past, and contracts are coming into builders’ and contractors’ 

ands much more freely than before. 

The operative horse nail makers of South Staffordshire have 
decided to declare a strike at all factories where the employers 
refuse to concede the desired advance of 3d. per thousand. Some 
of the masters have already granted this advance. 

The movement in favour of a body of Birmingham artisans pro- 
ceeding to the Paris Exhibition is still proceeding. The Town 
Council do not consider it within their province to vote the money 
of the ratepayers for this purpose, but the Birmingham Chamber 
of Commerce may give some assistance. This body raised nearly 
£140 towards the expenses of a similar deputation to the Exposi- 
tion Universelle in 1867, when twenty-three skilled artisans were 
sent to Paris from Birmingham and district, each of whom prepared 
on his return a very useful report upon improvements in the various 
industries as manifested at the Exposition. The total fund raised 
at the suggestion of the Council of the Society of Arts for the 
country generally amounted to over £1000. 

The General Purposes Committee of the Birmingham City 
Council have this week approved the draft order of Messrs, Cham- 
berlain and Hookham for lighting a portion of the city with 
the electric light. The draft order came before the committee as 
amended by the Board of Trade. The capital to be provided is 
£50,000, and operations are to be confined to a limited area, com- 
prising principally the Market Hall ward. It is considered 
probable that, notwithstanding its altered conditions, the order 
will be taken up by Messrs. Chamberlain and Hookham, and thus 
that this electric lighting scheme will after all be carried into 
effect. The outlook of local electrical engineering is proportionately 
brighter. 

The Walsall Chamber of C have decided to ask the 
borough member to support Mr. Thompson’s motion relative to the 
rating of machinery. 

The activity which all this year has existed at the great Cornwall 
Works of Tangyes Limited continues unabated ; and, indeed, the 
firm have for a long time past been in an exceedingly crowded con- 
dition. So much has this been the case, that they have, up to the 
present, been unable to make any change in the policy which they 
adopted six months or more ago, when they suspended the issue of 
their catalogue regarding the sale of ‘‘ parts” of engines. They 
are still so busy that they have to decline all orders at the present 
time for these “ parts,” 














NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—There is no material change to report with regard 
to the condition of trade in this district. Pig iron sti!] meets with 
only a slow inquiry, but makers bold firmly to their prices, and 
the almost certain prospect of an early advance in fuel of necessity 
compels extreme caution with regard to long forward engage- 
ments. The recent weakness in warrants tends, however, to force 
upon the market second-hand parcels at low figures; but this has 
no a effect upon the ruling current — and buyers 
who have orders to place out with makers find them no easier to 
deal with, but rather averse to committing themselves to anything 
like the heavy contracts. In the finished iron trade there is a 
steadily increasing animation, and prices have a decidedly harden- 
ing tendency. The engineering branches of industry all continue 
well employed, and there is really nothing new to report with 
regard to these. Orders, as they run out, are being readily 
replaced with new work, and there is a continued steady upward 
movement in -prices, 
The attend on the Manchester Iron Exchange on Tuesday 
was scarcely up to the average, and business, taking it all througb, 
was only slow. For pig iron there was not more than a limived 
amount of inquiry, buyers showing no great eagerness to place out 








for the 
as early 
y prices 
ve been 
er than 
rate in 
ntil the 


nd had 
irket in 
e and in 
booked 
» Con- 
t week's 
ds were 
1¢ blast 
cortain 
' wages, 
t. @ 
wocks of 
| to-day 


| North- 
or good 
tatford- 
rt-mine 


Jemand 
alike of 
re very 
d other 
eing so 
Jers for 


emand, 
annock 
jummer 
Prices 
forge is 
ising. 
Lapping 
Solliery 
sioners, 
y under 


in the 
annock 
ritation 
to give 
der to 


ms are 
or edge 
are full 
general 


I that 
Orders 
idently 
in the 
demic, 
igorous 
roving, 
trade 
mprove 


nent is 
de, the 
»y loca 
sof the 
rted to 
or ten 
‘actors’ 


» have 
ployers 
Some 


18 pro- 

Town 
money 
1am ber 


‘or the 


» City 
Cham- 
r with 
tee as 
ded is 
, com- 
idered 
order 
d thus 
d into 
nately 


sk the 
to the 


rnwall 
d, the 
d con- 
to the 
h they 
ssue of 

They 
resent 


regard 
s with 
s, and 
essity 
gage- 
» force 
iis has 
yuyers 
sier to 
thing 
e is a 
urden- 
atinue 
- with 
padily 
pward 


esday 
ough, 
mived 
co out 














May 24, 1889. 


THE ENGINEER. 


451 











orders, whilst there was no pressure whatever on the part of 
makers to sell. For local brands quotations remain firm at 46s. 6d. 
for forge to 47s. 6d. for foundry, less 2}, delivered equal to 
Manchester, but only a small business has been done at these 
figures. In district brands prices in some instances are decidedly 
stiffer, owing to the difficulties which makers here and there are 
experiencing in obtaining requisite supplies of coke for smelting 
aa 2 is only in very exceptional cases that Lincolnshire 
orge iron can now be bought at 5s. 6d., less 24 delivered here, 
a price which was being readily accepted last week, the current 
quotations being now about 46s. to 46s, 6d., less 24, with found. 
qualities firm at about 47s. 6d. delivered here, ional small 
sales of the best f 'y brands of Derbyshire are made at about 
50s., less 2h,, delivered equal to Manchester; but this is a figure 
which is practically out of the market, as there are cheaper brands 
still to be bought at about 48s, 3d. to 48s, 6d., less 24, delivered. 
Outside brands remain about the same as last reported. Scotch 
makers in some instances are perhaps rather easier, but their 
quoted rates are unchanged, and good foundry Middlesbrough 
remains steady at about 48s, 4d., net cash, delivered equal to Man- 
chester. 

Hematites have not been in more than moderate demand, but 

rices continue very strong, and good foundry qualities delivered 
in the Manchester district are not quo’ under about 60s., 
less 24. 

In the manufactured iron trade there are more inquiries seg 
and as makers are already pretty heavily sold for some time 
come, they are indifferent about booking further orders, except at 
advanced rates. Lancashire are not quoted anything under 
£6 5s, per ton, and for Staffordshire qualities the tendency in the 
market is in the direction of a further advance upon this figure; 
hoops are now firm at 5s. as the minimum, with some makers 
hardening up to £6 7s. 6d. and £610s., and sheets are not quoted 
at anything under £7 12s. 6d. to £7 15s., delivered in the Man- 
chester district. : 

Steel plates for boilermaking purposes continue in generally 
steady request, but there is perhaps not quite that stiffness in the 
market which has recently been noticeable. Local makers are still 
holding firmly to their advanced quotations of £9 10s, per ton for 
delivery to consumers in the neighbourhood of Manchester, but 
they are finding this figure difficult to obtain, as Scotch plates are 
still quoted at £9 5s., and for long forward delivery could be bought 
at £9 2s. 6d., whilst some of the lower qualities of plates are to be 
bought at £8 17s. 6d. to £9 per ton. 

A matter which has given rise to a good deal of comment in 
engineering circles throughout this district during the past week 
is the extraordinary action taken by the United Society of Boiler- 
makers and Iron Shipbuilders with regard to two large boiler- 
making firms in this neighbourhood. As an illustration of the 
policy of intimidation which Trades’ Union Societies in some 
instances are pre’ to carry out with the view of enforcing their 
own ends, it will be interesting to give a somewhat full narrative 
of the facts connected with this ial case. In the usual 
monthly report for May by the above society, the following 
is issued as a special notice :—‘‘Most of you will remember 
that an unfortunate strike took place in the Manchester 
district in the latter part of 1879, when our members resisted 
the reduction in wages. After the dispute was ended most 
of our members got back to their old sho; —— Galloway and 
Sons, Manchester, and Beeley’s, of Dukinfield, ese two firms, 
instead of taking back their old hands who had made their fortunes 
for them, treated them worse than a slaveowner would his serfs, 
and the Galloways have been well backed out by their satellite, 
D. Fortune, their foreman. They would employ our best platers 
and smiths, because they could not get others to suit them so well ; 
also our rivetters, when they had more work than their unprin- 
cipled non-society men could do, thereby making a convenience of 
the society. We wanted to bring about a settlement of this unsatis- 
factory state of things, and to do this we requested the general 
secretary to write to the Galloways asking for an interview for Bro. 
Smith and himself, when a very curt and unpolite note was sent 
refusing to consent to an interview. This being so, we have unani- 
mously decided that all of our members in the employ of Galloway 
and Sons, Manchester, and Beeleys, of Dukinfield, must leave on 
or before the 3lst day of the present month, or we shall expel them 
from the society, and never allow them again to enter without the 
payment of £10 each. We further decide that any member of 
ours who may accept work for the before-mentioned firms, either in 
the shops or upon any job that these firms may have in any part of 
the world, after this notice, will be immediately expelled from the 
society, and not be allowed to enter without the payment of £10. 
We also further decide not to accept as members any apprentices 
who may serve their time with these firms after this notice. Weare 

rfectly certain that we can do well without these two firms.” 

is uncompromising action on the part of the Boilermakers’ and 
Shipbuilders’ Society has been promptly met by Messrs. Galloway, 
who have posted in their works a notice to their men, from which I 
take the following abstracts :—‘‘On April 11th, 1889, in reply toa 
communication received from the Boilermakers’ Society requesting 
an interview, we addressed a note to Mr. Knight, the secretary— 
evidently the curt one referred to above—of w ich the following is 
a copy :- 

“**Mr, Knight, 

‘* *Sir,—Replying to your note of the 9th inst., we beg to 
say that we are so well satisfied with the conduct and ability of the 
boilermakers in our employ that we decline to grant an interview 
with Mr. Smith and yourself, feeling sure that it would result in 
no advantage to either our workmen or ourselves, and we are 
strengthened in this determination by a recollection of the events 
which occurred in the years 1879 and 1882. 

“tWe are, 
*** Yours truly, 
*©*W, AND J, GALLOWAY AND Sons.’” 


Messrs, Galloway, after quoting in full the intimidatory notice 
sent out by the Trades Union, then close the notice to their own 
workmen as follows :—‘‘ It may be an unsatisfactory state of things 
to the Boilermakers’ Society to see that after ten years’ experience, 
and notwithstanding their prognostications, work is now being turned 
out from Galloways’ shop superior to anything that was done in the 
old days, and this, although we are employing the ‘unprincipled non- 
society men’ referred to in the report ; but so long as we ourselves 
and our workmen are satisfied with the existing state of things, we 
hope both may continue to prosper in spite of their interference. 
Should there be a few society men now working for us, and should 
any of them prefer to adhere to the society rather than to our- 
selves, they will of course exercise the choice put before them by 
the Boilermakers’ Society. We think it well to put out this notice 
at once, so that all the men employed by us may know that we 
intend to support them with the same energy and determination as 
we showed in the year 1879.” It will perhaps be interesting to add 
a few further particulars bearing upon the relations existing between 
Messrs. Galloway and the Boilermakers’ Trades Union Society. 
The strike referred to in the notice issued by the Trades Union 
Society, which took place in the latter part of 1879, was a most 
bitter and protracted struggle. At that time, Messrs. Galloway 
were employiug between 400 and 500 men, and the whole shop 
went out. The firm were, however, determined not to be coerced 
as to the way they should duct their busi by an outside 
trades union organisation, and at great cost men were engaged 
from various parts of the country, but so bitter was the animosity 
displayed by the workmen who had gone out on strike, that the 
new workmen who were engaged had to be lodged and provided 
for in the works. The struggle extended over some months, 
but eventually the firm completely beat the Trades Union 
Society ; they were able to fill up their shops with workmen, 
and 80 determined were they that the society should not again 
exercise any control over the workmen, that for a time every man 
engaged was required to sign a declaration that he was not con- 
nected with any trades union organisation. Ultimately, this rule 





was relaxed, and gradually members of the Boilermakers’ Scciet; 


sought for and obtained em tin the works, with the t 
that the firm in 1882 agai rather serious trouble with a portion 
of their men. The Union Society thought it was sufficiently 
strong to again close up the works, and ordered its members to 
come out on strike, this occasion about 150 of the men went 
out, and for a time the firm were considerably inconvenienced in 
carrying on their operations ; but the places of those who had gone 
out on strike were gradually filled up by non-society men, and 
since then everything has gone on satisfactorily. So far from the 
firm seeking trades union members, as is suggested in the notice 
issued by the Boilermakers’ Society, they have been most anxious 
to keep their works clear of trades union operatives, and they do 
not think that, out of 500 men now employed, there are a dozen 
who are really members of the trades union, As a matter of fact, 
only eleven men have so far left the works in response to the notice 
issued by the Boilermakers’ em and as Messrs. Galloway pa 
wages > a equal to the full le enforced by the workmen's 
union, they have had no difficulty in filling the places of the men 
who have left them. 

The L hire and Cheshire district meeting of Municipal and 
Sanitary Engineers was held in Manchester on Friday last, but so 
far as the business proper of the meeting was concerned, this was 
of a purely formal character, aud the proceedings resolved them- 
selves into an excursion over a considerable portion of the works of 
the Manchester Canal, which had been kindly thrown open for 
their inspection by Mr. E, Leader Williams, the chief engineer. 
The members, to the number of 100, assembled in the forenoon at 
the Manchester and Salford Docks section, where a special train 
was provided by Mr. ‘I, A. Walker, the contractor, in which the 
visitors were conveyed to Latchford, a distance of about sixteen 
miles, They were accompanied by Mr. L. B. Knott, the resident 
agent, who explained the chief points of interest en route, A con- 
siderable time was spent at the Manchester and Salford Docks 
section, the special train being taken round the whole of this 
portion of the works, This section is by far the most advanced of 
any portion of the works, and the visitors were enabled to see the 
special methods employed in erecting the dock walls, which in 
some cases have nearly reached the quay level. The excavations 
for the entrance locks were also inspected, and the party, return- 
ing to the Manchester side, were also able to see the docks recently 
commenced there, and several special machines for mixing the con- 
crete for the dock faces. The company then proceeded to Mode 
Wheel, where the excavations for the channel and docks were 
seen, thence to Barton Bridge, where the well-known Brindley’s 
aqueduct is to be seen, but which is to be removed and 
replaced with a hydrauiic swing aqueduct. Along this sec- 
tion several diversions of the river Irwell were to be seen 
and at Irlem the excavations for the locks there to be made 
were inspected. At Partington one or tworailway diversions were 
pointed out, and the visitors had an opportunity of re J at work 
a@ new and very powerful German steam navvy. At rburton 
interesting ogical sections occupied the attention of a number 
of the members, and the river diversions at Thelwall and the large 
locks at Latchford were also inspected. At Irlem a stoppage was 
made for the company to partake of lunch, which Mr. Walker had 
kindly provided. 

In the coal trade there is a continued decreasing demand for 
house-fire qualities, with prices easier, but all other descriptions 
still meet with a ready sale at late rates, and for contracts an 
advance of ls. to ls. 6d. per ton upon present rates are being 
asked. At the pit mouth the current quoted rates remain at about 
9s. 6d. to 10s. for best coals, 7s. 9d. to 8s. 3d. seconds, 6s. 3d. to 
6s. 9d. common coal, 5s. to 5s, 6d. burgy, and from 3s. 6d. and 4s. 
for common up to 4s, 6d. and 5s, for the best qualities of slack, 

Barrow.—Business in the hematite pig iron trade is steady, but 
there is not a deal of iron changing hands, inasmuch as makers are 
fully sold forward and orders are not offering with that freedom 
which was shown up to a few weeks ago, probably by reason of the 
fact that pa are easier and buyers do not care to handicap them- 
selves with deliveries on the chance of being able to buy at cheaper 
rates in the near future. Makers, however, having plenty of orders 
on their books, are slow to enter into new contracts, except at 
good prices, and the conviction is generally entertained that as the 
wants of consumers are known as likely to be very e during 
the year, producers of iron have only to hold their hand a short 
time to secure a better market for their output. This week the 
Large hy tations for B bers of iron are 48s, 9d. to 49s., 
but the market shows rather more depreciation than these figures 
do. In the steel trade there is considerable briskness, and orders 
are offering freely for rails and steel shipbuilding material, but in 
both these branches makers are so busy that they cannot undertake 
many new orders. Prices are firm and the output liberal ; in fact, 
it is maintained up to its maximum. Billets and hoops are both 
in demand, and tin bars represent a brisk trade; but next to 
nothing is being done in steel wire or slabs, It 4 oop thought 
that there is not much truth in the rumour that gone through 
the local —— rs, and also the trade journals, that Sir James 
Bain and Co. had in contemplation the — down of a large 
new steel works at Harrington. The laying down of plant and 
machinery of various kinds would entail the investment of many 
thousands of pounds, which only a large and steady demand for 
steel for years would make remunerative, and there is no immediate 

rospect that there will be any t improvement in the demand. 

e firm of Sir James Bain and Co, are wealthy enough to put down 
all the necessary plant for a large steel works, but they are also 
wise enough not to do so until there is a greater certainty of an 
adequate return for the investment of so much capital than there 
is at the present time. Shipbuilders and engineers are very busy, 
and it is expected that important new orders will be placed every 
day. General engineers are also busy, and boiler-makers and 
ironfounders have a good programme of work before them. Iron 
ore is steady in tone, as are also coal and coke. The new find of 
coal in Mid-Cumberland in the vicinity of Caldbeck is likely to 
prove a valuable one. Shafts are being sunk, and it is — 
that railway communication will have to be provided in order not 
only to develope the new coal-field, but to meet the requirements 
of a district which for many years past has been kept in the back- 
ground owing to the absence of proper railway facilities, 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent. ) 


THE interview between the miners’ deputation and the committee 
of the coalowners of South and West Yorkshire, held at Sheffield 
last Friday, has brought the wages dispute a stage nearer settle- 
ment, The men’s representatives formally pressed their demand 
for the full 10 per cent. to be conceded on July Ist, this being the 
resolution of the miners’ lodges and executive council, as well as 
the decision come to by the Nottingham Conference. The 
employers offer 5 per cent. on July Ist and 5 per cent. on 
October Ist, coupled with the condition that for twelve months 
the wages question should not be re-opened. This latter proviso 
would enable the employers to enter into the usual contracts 
without any fear of trade being again disturbed by the prospect of 
further agitation. The men’s delegates urged the coalowners to 
reconsider their resolution, which they did in private, but there 
was no change made, the masters stating that they could not make 
a more favourable offer. The miners’ deputation promised to lay 
this offer before the colliers, and it is now being done. It is pretty 
certain that the men will feel themselves bound by the resolution 
of the Nottingham conference, and accept nothing less than the 
full 10 per cent., and it is equally certain that if they insist upon 
it the masters will have to give way, though no doubt they will 
suffer to a very great extent. In South Yorkshire the improve- 
ment in steam coal will enable the owners to pay the advance, but 
in West Yorksbire, where the output is mainly soft house coal, 





which is now at its worst season, the coalowners cannot possibly 


obtain an advance in price sufficient to recoup themselves for the 
increased cost “_—- the coal. 

Interesting evidence in favour of the Sheffield and South York- 
shire Navigation Scheme has been given by Mr. J. Ellis, chairman 
of Messrs, John Brown and Co., who — about 7000 people. 
At their collieries at Aldwarke Main and house they raise about 
850,000 tons a year. The present coal rate to London, exclusive of 
truck hire, is 8s. 1d. per ton, and if a 5s, rate could be established 
an immense benefit would be conferred on the coal trade of South 
Yorkshire. Mr. Ellis’s company has blast furnaces at Sheffield, 
but they were blown out because of the large charges for the car- 
riage of the ore, most of which came from Bilbao, This, he 
thought, could be brought right through to Sheffield, and the fur- 
naces might be relighted if the rates were cheapened through the 
construction of a proper waterway. 

The steel billet trade is at present very firm, and quotations for 
special Bessemer and Siemens stee] for the general trade have 
advanced from 7s. 6d. to 10s. 3 nad ton during the past fortnight. 
Forge iron is also going up. Hematite pig iron is now making at 
60s, in Sheffield. Foundry iron is 45s., and forge iron at 42s, per 
ton, 

A manufacturer in the steel, file, and edge-tool trade is at present 
in India, Writing from Calcutta to his partner, he states :— 
‘The new Merchandise Marks Act eame into force on the lst 
instant—i.¢., April lst—and is giving a certain class of importers 
here a lot of trouble. The Customs officers are enforcing it 
igorously, and already a quantity of German goods bearing Eng- 
lish marks have been confiscated. Without doubt it will increase 
English trade here considerably.” This is an important point, as 
the Germans have of late years been making strenuous exertions to 
obtain firm hold in the Indian markets, where they have un- 
doubtedly ded in replacing English goods by German substi- 
tutes in several departments. 

War material is being actively inquired after, and special ma- 
chinery for that purpose is in request. Messrs. Henry Bessemer 
and Co. have specially designed hydraulic presses for producing 
shrapnel and common shell. This firm are busy in the manufac- 
ture of these presses. Gun forgings have been extensively given 
out of late by the Government. Foreign Governments are also 
customers to a considerable value, For marine forgings and cast- 
ings the call is most important, and it is not confined to this 
country. Messrs. William Jessop and Sons, Brightside Works, 
have just completed ram, stern post, and stern brackets for H.M.S. 
Blenheim, now building at the Thames Ironworks, London. The 
brackets are to be forwarded next Sunday. Their width—lé6ft. 
across—causes them to — right over to the other metals. 
This will necessitate the Midland line being blocked against other 
traffic while they are in transit between Sheffield and London. 
Another very large casting for H.M.S. Blake, referred to some 
time ago, was taken by a Northern firm. 

The revival in the iron trade has told very promptly on local con- 
cerns, Messrs, William Cooke and Co, report a considerable im- 
provement for the year ending March 31st, 1889, the operations 
for the twelve months exhibiting, after interest on preference 
shares, &c., and making due provision for depreciation and bad 
and doubtful debts, a profit of £1038 7s. 2d. On the previous 
year’s working there was a loss of £2734. 











THE NORTH OF ENGLAND. 


(From our own Correspondent. ) 

At the market held at Middlesbrough on Tuesday last, the tone 
of the iron trade was decidedly quiet, scarcely any sales being 
made whereby prices could be fixed. For prompt delivery, No. 3 
g-m.b. was offered by merchants at 38s, 9d. per ton, or 3d. less 
than a week ago ; and some speculators, alarmed at the dearth of 
buyers, were prepared to sell at 38s. 6d.;perton. Makers did not, 
however, reduce their quotations at all; and it is scarcely likely 
that prices will be more in favour of consumers so long as there is 
so much uncertainty as to the future cost of raw materials and 
labour. Neither buyers nor sellers are anxious to commit them- 
selves for deferred delivery just now ; and it is long since so much 
indisposition to operate was apparent. 

Warrants vary with the Glasgow market. The price currrent on 
Tnesday was 38s. 5d. per ton, against 39s, a week previously. 

There is a t run at the moment on the public stores, owing 
to the difficulty of getting supplies from makers. Messrs. Connal 
and Co.’s Middlesbrough stock decreased 4196 tons last week, the 
quantity held on Monday being 231,199 tons, At Glasgow they 
hold 1,029,123 tons. 

Pig iron ~ have been poor this month in comparison with 
those of April. Only 58,303 tons left between the lst and 20th 
insts., as inst 74,574 tons last month. 

The finished iron works are all well employed, but inquiries are 
scarcely so numerous as they were. Ship plates are still quoted at 
£6 53, per ton, and common bars and angles at £5 12s. 6d., all 
free on trucks at makers’ works, less 24 per cent. discount. 

One of the excursions in which the members of the British Asso- 
ciation for the Advancement of Science will be invited to take part 
during their visit to Newcastle, in September next, will be to the 
Cleveland district. It will be remembered that Sir Lowthian Bell 
is president of the Chemical Section, and the organisation of the 
Cleveland Reception Committee has been entrusted to his son, 
Mr. T. Hugh Bell. The Middlesbrough Corporation has just 
appointed three of its members, and the Chamber of Commerce its 
president, to act with others on the said committee. It is ex- 
pected that the programme will include the reading of one or more 
papers on subjects of local interest, and visits to various works, and 
perhaps to some of the mines in the locality. The excursion will 
take place on a day to be hereafter fixed, between the 14th and 
19th September. 

Preparations are in progress for sinking a well to the Tees-side 
salt bed at an entirely new place. The operations are being con- 
ducted b  eaespor connected with the Skinningrove Iron Com- 
pany. e spot selected is on a piece of marsh land between the 
railway and the river, and close to the Eston Grange station. 
A y the usual derrick, winches, steam engine, and other appli- 
ances have been erected. The system of boring to be adopted is 
that known as the American one, There seems little doubt but 
that salt will be found at a depth not ding a th d feet ; 
and if so, other bore holes will be made in the same locality. 
There is therefore every prospect of the barren marshes on the 
south bank of the Tees being soon alive with active and profitable 
industry. Itis only a few years since that these marshes were 
reclaimed by the Tees Conservancy Commissioners. 

Those who are practically connected with the salt trade say that 
the difficulties of maintaining bore-holes in working order are much 
greater than is generally supposed. After a certain amount of 
brine has been pumped up from a given bore-hole, it often happens 
that the roof of the cavity formed in the salt bed below gives way. 
This produces rupture or distortion of the metal pipe lining the 
bore-hole ; and though the upper part of the said lining may not 
have been disturbed, still the rupture permits the externa! down- 
going water to enter the tube, and be pumped up without contact 
with the salt. The well in that case becomes useless, until the 
lining can be withdrawn and repaired, the bore-hole re-bored at 
the bottom, and the lining YY All this takes a great deal 
of time, and costs a great deal of money. In some cases the 
difficulties are so great that the bore-hole has to be abandoned. 
It is clear that salt works can be continuously and successfully con- 
ducted only where there are several bore-holes; so that if a 
certain proportion are out of order, operations can still be continued 
by aid of the remainder. 

The preparations for the visit of the members of the North-East 
Coast Institution of Engineers and Shipbuilders to the Forth 
Bridge, next month, are rapidly progressi It is intended to 





accomplish the visit from Newcastle and Sunderland, including the 





journey there and back, in one day. Great importance is attached 
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to the visit, inasmuch as it will be the last opportunity of visiting 
these famous works while yet in progress. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


Tue Glasgow pig iron market has been irregular this week, a 
considerable speculative business taking place at somewhat reduced 
prices. The past week’s shipments of pig iron from Scottish ports 
amounted to 8642 tons, as compared with 8686 in the correspond- 
ing week of last year. Of the total 3317 tons were shipped coast- 
wise, 750 to the United States, 1417 to Canada, 200 to South 
fomin, 285 to Australia, 160 to Italy, 475 to Russia, and 310 to 

) q 

The principal inquiry for export has been on behalf of Canada 
and continental countries, the latter taking more of our iron in 
consequence of the German miners’ strike. The production is in- 
creased by the re-lighting of the six furnaces that were out at 
Govan, and the total now Deter in Scotland is eighty-two, against 
eighty-eight at this date last year. A small quantity of pig iron 
continues to go out of the warrant stores. 

The prices of makers’ iron are in some cases 6d. to 1s. lower. Gart- 
sherrie, f.o.b. at Glasgow, No. 1, is quoted at 52s. per ton; No, 8, 
50s.; Coltness, 55s. and 53s.; Langloan, 53s. 6d. and 52s.; Summer- 


lee, 54s, and 52s.; Calder, 52s. 6d. and 49s. 6d.; Carnbroe, 46s. 6d. 
and 45s. 6d.; Clyde, 49s. 3d. and 47s. 3d.; Monkland, 44s, 6d. 
and 43s. 6d.; Govan, at Broomielaw, 44s. and 43s.; Shotts, at 


Leith, 52s. 6d. and 50s.; Carron, at Grangemouth, 53s. 6d. and 
48s. 6d.; Glengarnock, at Ardrossan, 51s. and 46s.; Eglinton, 
43s. 6d. and 42s, 6d.; Dalmellington, 45s, 6d. and 44s. 6d. 

There is a steady demand for hematite pig iron, and the whole 
of the Scotch make goes direct to the steel works, without coming 
in the open market. 

The steel trade is busy in all its departments. The makers of 
sheets, who feared their dull times were upon them lately, report 
that they are quite brisk, and the demand for rails, which has been 
excellent all through the spring, is maintained in a very satisfac- 
tory way. In the heavier branches there is also great activity. 
The demand for boiler plates is so great, that it is with 
the utmost difficulty that it can be met in anything like 
reasonable time, and the inquiry for ship-plates is still very 
good. Indeed, the requirement of engineers, shipbuilders, and 
boilermakers are upon a scale that has never before been equalled 
since steel was substituted for iron in these departments. The 
prices of steel are firm, as follows:—Boiler plates. £8 10s.; shi 

lates, £7 12s. 6d.; rivet bars, £7 5s.; and angles, £6 12s. 6d., all 
ess 5 per cent., for delivery in the Glasgow district. 

The malleable iron trade keeps busy on the better class of goods, 
and the works are running full time. But there is a Jack of orders 
for unbranded iron and for the lower grades of bars generally. The 
offers from India are at times too low to be accepted, with 
the price of material and the cost of labour such as they are 
at present; and if the Eastern merchants do not increase their 
offers, the work will be lost to this part of the country at least. 
In consequence mainly of German competition, our orders for 
finished iron for Canada have greatly fallen off, compared with 
what they were in some previous seasons; but the miners’ strike in 
Germany has had such a disturbing effect there, that it is con- 
sidered possible there may be fair inquiries here soon for the 
Dominion. As to the home trade, merchants are still quiet, but 
they expect that before the close of the present month they will 
have good orders coming in from blacksmiths and country 
founders. Subject to 5 per cent. discount, the prices of malleable 
iron are:—Common bars, £6 to £6 5s.; best bars, £6 10s. to 
£6 15s. ; plates, £7 10s. ; sheets, £7 12s. 6d. ; hoops, £6 15s. ; and 
angles, £6. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced machinery to the value of 
about £13,000. The greater part was rice and other plant for the 
East. Sewing machines, £2500; steel goods, £7800; and general 
iron manufactures, £35,850, of which £7900 worth went to Buenos 
Ayres, £6080 to Philadelphia, and £4540 to Sydney. 

The coal trade has been very busy, the shipments being from 
26,000 to 30,000 tons larger than in recent weeks, owing to the 
increased demand at German and Dutch ports. The prices have 
been firm, without any material increase. 

The returns of prices obtained for coals during April by the 
associated Lanarkshire coal masters have been made up by the 
accountants, and show an improvement over the whole of one-fifth 
of a penny per ton, which is not sufficient to warrant any increase 
in the miners’ wages during the next four weeks. It is probable, 
however, that the scale will give the men 24 per cent. advance a 
month hence, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal trade is well sustained at Cardiff. Business at the 
docks last week, taking export and import, was one of the largest 
on record, and there was a good deal of satisfaction expressed that 
now the Lords Committee have looked favourably upon the amalga- 
mation Bill, there are good hopes of the huge concern being, with 
its great feeder the Taff, under one directorate before very long. 

It is well that with the enormous growth of the steam coal trade 
the appliances for rapid output and loading have progressed in 
harmony. A little while ago t noted two cases in point as regards 
despatch. Now I have two inaddition. The first, the Nedjed, for 
Cory Brothers and Co., in thirteen and a-half hours net loading 
time, took on board 3910 tons, or at the rate of 289 tons per hour. 
The second, the Wingate, for the Great Western Coal Company. 
This, in a net loading time of eleven hours, took in 2866 tons, or at 
the rate of 260 tons per hour. 

The tone of trade has been thoroughly restored, and animation 
meets the eye in every direction. 

A moderate figure is admitted by some of the leading men in the 
coal trade to be longer in duration and better for every one. Prices 
of steam coal at Cardiff this week are as follows:—13s. 6d. to 14s, 
for best ; seconds, 14s. 3d.; Monmouthshire, from 1ls. Small steam 
is in good demand, at prices ranging from 6s. 6d. to 7s. House 
coal is affected by the sumamer weather which has set in, and 
demand has fallen off slightly. Still, it is the opinion of shrewd 
observers that the falling-off is nothing like that which takes place 
annually. There is also another singular feature—prices are firm, 
and the latest quotations were 12s, 6d. for large. 

The result of the improvement in the house coal trade is that a 
marked impulse has been given to speculations in the house coal 
district, and over a large area there is a good deal of buoyancy. 
This is very noticeable in the Rhymney Valley; the Rhymney 
Company are pushing on with their new pits at Bargeed. At New 
Tredegar and at the Elliott pit now being sunk at Cwmsyfiog, not 
only are sinking efforts well sustained, but building companies are 
being formed, and general trade is good. Inthe Maesteg Valley 
pits are being sunk, and at Tylerstown, Rhondda, another sinking 
is projected. 

Newport coasting trade is about an average ; 19,072 tons were 
despatched last week. Swansea coal exports totalled over 25,000, 
France and North America taking the largest cargoes. In patent 
fuel Swansea is very active. Last week France took 2500 tons, 
Russia 1300, Italy 1400, and Madras 1212 tons, Prices are firm. 
Cardiff patent fuel market was slightly weaker last week. Prices, 
lls. 3d. to 11s. 6d. 

In manufactured iron and steel there isa good deal doing, and 
prices are firm, From pig to the best steel bar, all make is in good 
demand. One would imagine that there isa fear of supplies of 
foreign ore not being inexhaustible, judging from the mountains 
thatare being accumulated. Rumour says that buyers are looking 
to other quarters besides Bilbao, I note consignments from the 





Decido Iron Ore Company. Best Rubio is selling at 13s. to 13s, 3d. 
Ebbw Vale has been receiving stocks from Salta Ca) llo, and con- 
signments have also come into Newport from Benisaf, which, 
singularly enough, reads in Welsh as the Lower Hill. 

Iron and steel prices are about the same. Pig, Glasgow, touched 
43s. 44d.; Middlesbrough, 38s. 4d.; Welsh bars are at £5 2s, 6d. and 
£5 5s.; sheet iron, £7 lds.; rails, heavy, £4 17s. 6d.; light, £5 5s. to 
£5 15s. ; steel sheets have touched £9; I blooms, £4 12s, 6d. ; 
tin-plate bars, £5; Siemens bars, best, £5 7s. 6d. to £5 10s. All 
this shows an upward tendency. 

Things have been quiet in the tin-plate trade during the week, 
but though fresh business has not been of an impulsive kind, 
makers do not complain, being well sold for some time to come, 
Shipments were over 63,000 boxes of tin-plates for last week, prices 
firm. Iron cokes, 13s, to 13s, 3d.; Bessemer, 13s, 6d. to 13s, 9d. ; 
Siemens, 13s. 9d. to 14s, Stocks amount to 126,000, compared with 
140,000 boxes last week. 

There was a slight hitch at one of the Plymouth pits last week 
consequent upon a fall. . 

The mechanics of works and collieries are going in for a “union.” 

A sister volume to the ‘‘ Coal Trade of Wales,” on the iron, steel, 
and tin-plate trades, is announced by the author as in progress. 
D. Owen and Co., Cardiff, publishers. 











NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THERE is no doubt the large strike of the colliers will have an 
influence on the prices for iron, for without this the works are 
inclined to raise prices, and now they have not only a pretext, 
but a very good reason. If the colliers should obtain the claimed 
15 per cent., this would cause a rise of about one mark p.t. for pig ; 
for bars it would naturally be more. The works, however, ought 
to be very careful, as their men may soon put forward the same 
claims as the colliers, for from all parts of the kingdom strikes are 
reported, which seem to extend over all branches. If the strike of 
the colliers lasts another week, many furnaces will have to be put 
out. Some owners think it best to decide the question of power at 
once, chiefly to show the Government and the legislative powers 
how far the movement will lead the masses. 

e reports from Silesia are, as usual, quite satisfactory. There 
is a very lively demand for pig, and stocks are therefore decreasing. 
The re cme of the building season has brought in large orders 
for girders and construction iron ; plates and sheets are also brisk 
of sale. Large orders have been delivered to the Eastern provinces 
and abroad. Prices are consequently firmly maintained, and are 
as follows :—Bars, M. 160 to 165; and boiler plates M. 167°50 to 
17750. 

The Austro-Hungarian market remains in a brilliant condition. 
Demand keeps increasing from week to week, and prices have a 
firm and rising tendency. In the crude iron business there isa 
most lively demand, and production is scarcely able to keep pace 
with consumption. Accordingly, the import of foundry pig from 
England has never been so brisk as it is now, the more so asa 
reduction of 50 fis. p.t. for Clarence has taken place. Bars are 
very brisk of sale, and the business in sheets and plates continues to 
be active and remunerative. The steel works, foundries, and 
machine shops are in good employment. 

The French iron trade is slowly but steadily increasing. At a 
meeting held some days ago, the owners of the steel works in the 
Nord Department have resolved on fixing the price for wrought 
iron on 135 f. p.t.—only for the province. This will be very favour- 
able for the French market. The business in girders is very goed, 
the export to Belgium having increased of late. 

In the condition of the Belgian iron market no change has taken 
place ; all branches are very busy, while prices show an inclination 
to rise. 

The tendency of the Rhenish Westphalian iron market remains 
firm. As may be expected, the strike of the colliers has caused to 
the iron industry some difficulties in the production, and many 
works have, as already reported, suspended operations altogether. 
All this, however, has had no influence on the present state of the 
market, as far as prices are concerned ; only the works show some 
reserve, owing to the great uncertainty of the future state of 
business. The iron ore trade has been brisk till now, but if more 
blast furnaces will have to be put out, as has already been the case, 
the strike will cast its shadow even on this branch. Up to the 
present date there has been a very fair demand for pig, makers 
are very fully employed, er on basic and Bessemer qualities, 
but there is also a comparatively large output of forge and foundry 
iron. At the latest tendering for steel rails at Strasburg, 
M. 127 p.t. was the lowest offer. For rolling mill articles and 
railway materials prices are the same as quoted last week. The 

rice for rivets has been raised to M. 15 p.t., and the producers 

ave resolved to hold a meeting every month in order to fix the 
prices for the raw materials. 

Ata meeting of the striking miners since the foregoing was 
written, the following resolution has been passed :—‘‘ That work 
was to be taken up again on Tuesday 21st.” 








LAUNCHES AND TRIAL TRIPS. 


On the 18th May, Messrs. R. Craggs and Sons’ Stockton sbip- 
yard launched an iron screw steamer named the Saint Anns, of the 
following dimensions :—Length over all, 183ft.; breadth, 28ft.; 
depth, 14ft. 3in.; with a dead weight ow of 900 tons. This 
vessel has been built for Messrs. John Pile and Co., of London. 
Her engines, built by Messrs. Westgarth, English, and Co,, marine 
engineers, &c., of Middlesbrough, are of the triple-expansion type, 
65 nominal horse-power, having cylinders 13in., 2lin., and 3din., 
by 24in. stroke. 

Messrs. Napier, Shanks, and Bell, Yoker, launched, on the 20th 
inst., the steel three-masted sailing shi 
built for Messrs. Devitt and Moore, eadee, as an addition to their 
well-known Australian line of kets, The Tamar is 237ft. long, 
424ft. beam, 254ft. moulded depth, and will register 2000 tons, 
with a carrying capacity of about 3260 tons all told. She is built 
to Lloyd’s highest class under special survey, with steel deck 
poe: 9 with pine, steel bowsprit, lower masts, and lower topmasts ; 
and having good lines, is expected to prove a fast sailer. A full 
poop gives accommodation for the master, officers, and a few 
passengers. 

The s.s. Tancarville, built for Mr. Alfred Suart, of London, under 
the superintendence of Messrs. Flannery, Baggallay, and Johnson, 
was Jaunched by Messrs. Craig, Taylor, and Co., of Stockton, on 
the 16th inst. She is 292ft. 6in. long, 37ft. beam, and 26ft. deep, 
and is intended for the carriage of petroleum in bulk, being divided 
by bulkheads and having six double compartments for oil, and six 
for water, exclusive of the fore and after peaks, with a capacity for 
about 2900 tons of cargo on a light been She will be propelled 
by triple-expansion engines by Messrs, Black, Hawthorn, and Co., 
of Newcastle, and will have Kirkaldy’s feed heaters, electric light 
throughout, and powerful SS rapid discharge of cargo, 
the discharges being rapidly arranged to suit continental ports. 

The s.s. Attila was launched by Messrs, Craggs on the 15th inst. 
at Middlesbrough. She has been built for Messrs. J, M. Lennard 
and Sons, of Middlesbrough, under the superintendence of Messrs, 
Flannery, Baggallay, and Johnson, and is intended for the petro- 
leum bulktrade. The vessel is 280ft. long between perpendiculars, 
37}ft. breadth, and 26$ft. depth of hold. She has the highest 
classes at Lloyd’s and Bureau Veritas, and will carry 3000 tons 
deadweight on 20ft. draught. She is on the spar deck rule, with 
athwartswhips bulkheads forming six double oil tanks, and has 
duplicate pumps for quick discharge of cargo and water ballast, 





Tamar, which has been | 





and electric light installation throughout. The vessel is being 
fitted by Messrs. Westgarth, English and Co., with triple-ex ion 
engines capable of driving her fully 10 knots when loaded, On 
leaving the ways the name was given by Mr. Reith, of Antwerp, 

Sir Patrick Keith Murray’s 40-ton yawl Clymene, which was in 
1884 put into the hands of Messrs, MacNicoll and Co., Glasgow, 
and fitted with auxiliary steam power, getting fully five miles an 
hour under steam alone, without ——— her sailing qualities or 
sacrificing more than the ladies’ cabin at after end, has again lately 
been entrusted to that firm, with the object of lessening the time 
in which steam can be got up, and having an outside condenser 
fitted to economise the fresh-water feed supply. A tubulous boiler, 
suited for either coal or oil fuel, has been fitted, and, we are in- 
formed, most satisfactory results obtained, steam being raised in 
about twelve minutes and kept up during an extended trial, with 
the yacht going full speed, and without any appearance of smoke 
or steam going through the funnel. Tanks have been fitted in the 
space formerly occupied by the berths holding torch-oil sufficient 
for steaming about 400 miles. 

On Thursday, the 16th inst., Messrs. Ropner and Son launched a 
steel screw steamer, the Sarah Radcliffe, of the following dimen- 
sions:—Length over all, 282ft. 6in.; breadth, 38ft. 10in.; depth 
moulded, 21ft, llin, This steamer has been built under special 
survey to class 100 Al at Lloyd's, and will carry 3250 tons cargo and 
fuel on Lloyd’s summer freeboard; she has a short full poop, in 
which is fitted dation for captain and officers, raised 
quarter deck, long bridge extending to foremast, short well and 
topgallant forecastle, cellular bottom for water ballast; she is 
built on the web frame principle, and will have all the latest 
improvements for a first-class cargo steamer. Her engines are by 
Messrs, Blair and Co,, Limited, on their eter triple-expansion 

rinciple, of 160-horse power nominal, with two extra large steel 

ilers working at 1601b, The steamer has been built for Messrs, 
Evan Thomas Radcliffe and Co., Cardiff. 

The s.s. Deddington, built 4 Messrs, Priestman, of Sunderland, 
for Mr. Henry Samman, of Hull, under the superintendence of 
Messrs. Flannery, Baggallay, and Johnson, was taken for trial at 
sea on the 11th inst., having on board about 1100 tons deadweight. 
She is 280ft. long, 39ft. beam, and 20ft. 3in. moulded depth, and 
fitted with long bridge-post and forecastle. She will carry 3100 tons 
deadweight on a draught of 18ft. 6in., and has been specially 
designed for ports where light draught of water is necessary. She 
is built to Lloyd’s highest class, and has strong bridge and other 
requirements for reduced freeboard, and iron shifting boards are 
fitted the entire length of the vessel. Her machinery, by Geo. 
Clark and Co., is of the triple expansion type, with inden 21, 
35, and 574 diameter by 39 stroke, supplied with steam of 160 lb. 

ressure from two large boilers of 3200ft. of heating surface, and 
is fitted with all the modern improvements for quick handling and 
economy. Feed-water heater, distiller, and air extractor are fitted 
for making and heating fresh water. The machinery worked, we 
are informed, without a hitch during a "pn cao trial, and drove 
the ship nearly 11 knots upon the ful wer runs, Eight runs 
were made, showing the speed to be 5°09 knots at 35 revolutions 
per minute, 8-29 knots at 64 revolutions per minute, and 10°97 knots 
at 80 revolutions per minute. 

On Thursday, May 16th, 1889, Messrs. Withy and Co. launched 
at Hartlepool a large steel screw steamer, the Daventry, built for 
Messrs. Sivewright, Bacon, and Co., of West Hartlepool. She is 
a large vessel measuring over 300ft. in length, constructed through- 
out of Siemens-Martin steel, and built to the highest class at 
Lloyd’s, She has a long raised quarter-deck, long bridge-house, 
and topgallant forecastle. The holds are fitted with iron-grain 
divisions, and iron cargo battens; all decks, deck erections, sky- 
lights, bulwarks, bulkheads, &c., are constructed of steel and iron. 
In the main and after holds the vessel is built on the web-frame 
system, which gives a very strong type of ship, and dispenses with 
all hold beams, thereby enabling the ship to carry cargoes of the 
bulkiest description. The cellular bottom is fitted all fore and aft 
for water ballast, and the after peak is also available for water 
ballast. The greater — of the plates are in 24ft. lengths, 
making the structure of the ship very strong. Four steam winches, 
steam steering gear amidsbips, screw gear aft, direct steam wind- 
lass on forecastle, patent stockless anchors hauling up into hawse 
pipes, and all other modern appliances are fitted for the handy 
working of the vessel. The saloon and cabin, providing accommo- 
dation for the passengers, captain, and officers, is handsomely 
finished. The engines have been constructed by Messrs, T. 
Richardson and Sons, Hartlepool, and are of the triple expansion 
type, with two large single-ended boilers, 

A large steel screw steamer, the Kolpino, was launched on the 
16th inst. from the shipbuilding yard of Robert Stephenson and 
Co., Hebburn. She has been built for Messrs. Thomas Wilson and 
Co., of Hull, and is the second vessel recently built by Messrs. 
Stephenson for the Wilson line. The dimensions of the steamer 





| are :—Length, 304ft.; beam, 39ft.; depth, 21ft. 8in.; and she will 
| carry about 3500 tons deadweight on a moderate draught of water. 


The vessel will take the highest class at Lloyd’s, and has been con- 
structed on the raised quarter-deck principle; but there is no 
“ well” forward, the whole of the main deck being covered by an 
awning deck. There isa cellular double bottom for water-ballast 
throughout the vessel’s length, and the collision bulkhead is of 
conical form. All of the deck fittings are of the most improved 
description, There are two steering gears, fitted in a wheel-house 
aft and connected to one of Spencer’s cast steel quadrants, the 
steam gear being worked from the bridge amidships by means of 
rods led under the deck. Linkleter’s patent freeing ports are 
fitted on the bulwarks; the anchors are Tysack’s stockless type, 
arranged to house into the hawse pipes. Steam heating is supplied 
to the cabins, and steam pipes are led to each compartment for 
extinguishing fire. The propelling machinery, which has been 
constructed at Messrs. R, Stephenson and Co.'s South-street Works, 
Newcastle, consist of a set of triple expansion engines having 
cylinders 22in., 35in., and 59in. diameter and a piston stroke of 
39in., the boiler pressure being 160]b. Mr. John Spear, superin- 
tendent engineer of the Wilson line, has supervised the construction 
of the as and the building of the ship has been overlooked 
Rg . F. Wilkins, superintendent shipbuilder to Messrs, 
ilson, 

Last week Messrs. Schlesinger, Davis and Co., Wallsend-on-Tyne, 
launched a large steel screw steamer named the Bentala, built for 
Mr. Joseph Hoult, of Liverpool, the managing owner of the Ben 
line of steamers of that port. The vessel is of the following dimen- 
sions:—Length between perpendiculars, 302ft. 5in.; Freadth, 
moulded, 40ft.; depth, moulded, 23ft. 2hin., and is designed to 
carry a dead weight cargo of 4000 tons ; she is construc’ on the 
cellular bottom pe throughout for water ballast, and has a 
poop, long raised quarter-deck, long bridge extending beyond fore- 
mast, and a topgallant forecastle; shifting boards and trimming 
hatches will be fitted in each hold in order to comply with the 
Grain Cargoes Act, She will be rigged as a two masted fore-and-aft 
schooner, Maginnis’s patent steering gear will be fitted in the 
engine-room, with shafting running along the deck, acting direct 
on the quadrant, thus dispensing with all chains, rods, sheaves, &c. 
The vessel will also be fitted with powerful steam winches for the 
rapid loading and discharging of cargo, special arrangements being 
made on deck for the stowing of all cargo gear. The accommo- 
dation for the captain, officers, and engineers is amidships, in 
houses on the top of the bridge-deck, the forecastle being fitted 
7 in a substantial manner for the crew. The Bentala classes 
100 Al, in steel, at Lioyd’s, and has been built under special 
survey. The engines of the triple expansion description are of 
180 nominal horse-power, having cylinders 22in, 34in., and 56in. 
by 42in. length of stroke ; the boilers are of steel, two in number, 
working at a pressure of 1601b. per square inch. The machinery 
has been constructed by Messrs. Black, Hawthorn and Co., Gates- 
head, and, together with the hull, has been erected under the 
personal superintendence of Mr. A, ©, Hay, of Liverpool, the 
owner’s superintendent engineer. 
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NEW OOMPANIES. 
TuE following companies have just been regis- 
tered :— 


Automatic Door and Turnstile Company, 
Limited. 

This company was istered on the 9th inst., 
with a capital of £20,000, in £1 shares, to acquire 
an invention of Joseph Freeman for means for 
releasing gates, doors, turnstiles, &c., for theatres, 
buildings, rooms, grounds, tram-cars, &c., also 
inventions by James Gozney, Percival and George 
Williamson, of a similar character. The sub- 
scribers are :— 


J. E. Robson, 446, Strand, solicitor.. .. .. 
W. J. Bailey, 24, Chance -lane, scrivener .. 
H. Brid, Worple-road, imbledon, printer .. 
F. H. Evison, 105, Brecknock-road, N.W., sta- 

ES 5a. “na Ga O68 ces tek 68 06. di 90 
W. H. Fleet, 180, Cavendish-buildings, Clerken- 

WEGUNE MEINE oc 0s 0s 5s 6s ce ne oc 
W. Waymark, 58, King-street, Camden Town, 


ha See ee ee eee eer 
F. Richardson, 2, Sloane-gardens, 8. W., clerk 
Registered without special articles, 


Hopcraft Furnace Company, Limited. 


This company was registered on the 8th inst., 
with a capital of £220,000, in £1 shares, to 
carry into effect an agreement, dated May 7th, 
made between the Automatic Furnace Grate Com- 
pany, Limited, and G, Watson, on behalf of the 
company, and to carry on the business of iron- 
masters, coal merchants, colliery proprietors, &c. 
The first subscribers are :— 7 
Lieutenant-Colonel Engledne, Petersham-place, 

Byfleet .. .. os ce oo oe 08 oe 08 vf 
L. L. Dillwyn, M.P., Hendreforlan, Swansea 
G. Watson, St. Elmo, Clapham Par! oe. oe 
L. Hopcraft, 26, Bank West, Stamford-hill | 
F. Boorman, The Grove, Gravesend .. .. .. 
W. Smith, 115, Elderfield-road, Clapton’ !: :: 
a ee, Suffolk House, Cannon-strect, 


Cl toed 


oe ee 


The number of directors is not to be iess than 
three, nor more than seven ; os £100 in 
shares or stock; the first to be appointed by the 
subscribers to the memorandum of association ; 
remuneration, £200 per annum for each director 
until a dividend of 10 per cent. is paid, with an 
extra £100 for the chairman, and an additional 
£20 for eacb director and £30 for the chairman 
for every 1 per cent, of dividend beyond 10 per 
cent, 


Mexican Southern Railway, Limited. 

This company was registered on the 9th inst., 
with a capital of £1,000,000, in £10 shares, to 
construct or acquire and equip, maintain and work 
railways, tramways, lines of telephones, or other 
means of communication or appliances of a similar 
nature in the Republic of Mexico; to acquire 
mining powers, rights or easements over any rail- 
way, tramway, or line of electric wire; to carry 
on the business of carriers of passengers and goods 
in all its branches by land and water, and that of 
transmitters of messages, The first subscribers 
are :— 

8 
E. H. Clarke, Bartholomew House, E.C., stock- 
Lord Norreys, 3, Lowndes-street, 8.W... ..  .. 
. L. Rose, 1, Cromwell-road, stockbroker .. .. 
T. H. Weguelin, 31, Sackville-street, W., Stock- 
"ge er eee eae 
W. White, 10, Weighton-road, Anerley, accountant 
W. Adams, 168, Friern-road, Dulwich, accountan 
G. Lucas, C.E., 80, Bartholomew-road, N.W... 

The number of directors is not to be less than 
three, nor more than nine ; the first to be appointed 
by the subscribers to the memorandum of associa- 
tion; qualification, £250 in shares or stock ; remu- 
neration, chairman, £1000 ; other directors, £400 
per annum. An agreement with Messrs, Read 
and Campbell will be adopted, 


Stamped Metal Package Syndicate, Limited. 
This syndicate was registered on the 10th inst., 
with a capital of £9000, in £5 shares, to acquire 
inventions relating to the manufacture of casks, 
boxes, tea chests, &c., from stamped or pressed 
sheets of steel, iron, or other metals. e sub- 
scribers are :— 


8. F. Griffin, C.E.,8troudGreen .. .. .. .. 
F, Forsket, Church End, Finchley, secretary .. 
H. C. Filbey, 89, Hunter-street, Brunswick- 


See 


tt 


Shares. 


C. F. Griffin, 82, Westcroft-road, Hammersmith- 
I 05 40s" Ge ce 6%. os Oh, 00 

A. A. Reader, 95, Overbury-road, Clapton Park, 
cler {Cie nt? a EA ene 

C. 0. Greenock, 28, Upper Hamilton-terrace, N.W. 
Messrs. C. 8, Kennedy and C. 0. Greenwell are 

appointed directors, Office, Albion Works, 34, 
ork-road, King’s-cross, 


1 

1 

uare, cler'! A eR a ee ee 1 
E. F. Griffin, 5, Weightman-road, Hornsey, clerk 1 
1 

1 

1 





Valencia and North-Eastern of Spain Railway 
Company, Limited. 

This company was registered on the 8th inst. 
with a capital of £500,000, in £10 shares, to acquire 
the rights, benefits, and privileges of a contract 
or concession for the construction and working of 
a railway from Calatayud to Ternel and to, 
in the kingdom of Spain, signed at Madrid, 
November 22nd, 1888. The first subscribers are: 


A. Brogden, J.P., 9, Victoria-chambers,8.W. .. 
G. Wickes, Crown Works, Guildford-street, Lam- 
beth, secretary toacompany .. .. .. «. 
T. Hargreaves, 9, Bridge-street, Westminster, 
Ma ere ies nd iam, cae 
P. Carapata, 44, Sutherland-avenue, W., merchant 
H. C. M. Daniel, 7, Poultry, E.C., merchant 
C. J. Perkins, Lombard House, E.0, .. .. .. 
T. Markby, 57, Coleman-street, E.C., solicitor .. 

The number of directors is not to be less than 
three, nor more than ten; qualification, £500 
shares ; the first are to be appointed by the sub- 
scribers, The company in general meeting will 
determine remuneration, Registered office, 
Lombard House, George-yard, Lombard-street. 

Strawson’s, Limited. 

‘This company was registered on the 11th inst., 
with a capital of £75, in £1 shares, to acquire 
the patent rights of G. F. Strawson for a pneu- 
matic machine for distributing seeds, manures, 
ind other solid and liquid substances over land or 


| al eal el aloe _ ~ 


crops under cultivation, The purchase considera 
tion is £25,000, and a royalty of 24 per cent, upon 
the list price of all machines sold, The sum of 
£12,500 is to be paid in fully-paid shares. The 
subscribers are :— a 
*Jacob Wilsen, Belford, Northumberland, land 

MUM. ne os. eh 06 04 06 00. 60200 
+e Ashworth, Knutsford, Cheshire, manufac- 

@uper, BO. oc os 0c 0s 00 66 ¢o ve oe 
*G. M. Allender, Horsham, Sussex, farmer.. .. 100 
*8. P. Foster, Carlisle, landowner .. .. .. «- 
W. Stewart Forster, Maidstone, farmer.. .. .. 
H. ©. pa St. Paul’s-road, Tottenham, short- 

Pee. 62 ae oe €e cc of. 4 Ge 
B. J. Wildbore, 11, Gainsborough-road, Bow, 

hitaua th... cue ck de. “oe 00 

The number of directors is not to be less than 
three, nor more than seven, the first being the 
subscribers denoted by an asterisk; qualification, 
100 shares; remuneration, £1300 per annum, to 
be divided as hoe A ig | determine, Registered 
office, 23, College-hill, E.C. 

White Lead Company, Limited. 

This company was registered on the 14th inst., 
with a capital of £200,000, in £1 shares, to pur- 
chase from James Ballantyne Hannay certain 
inventions relating to the manufacture of white 
lead, and to acquire the Caledonia Works, Possil- 
park, near Glasgow. The subscribers are:— 


i) 
Lieutenant-General Sir Gerald Graham, Upper 
Richmond-road, B.W. «2 oo sc 00 cs we 
The Hon. F. G. Curzon, Curzon-street, Mayfair.. 1000 
Sir C. R. Wilson, 16, Hilton-street .. .. .. .. 1000 
A. Tite, Amwell House, Ware .. .. .. .. «- 
H. E. Tennent, 42, Duke-street, St. James’.. .. 1000 
John Lancaster, Oak Lawn, Barnes .. .. .. 1000 
Viscount Curzon, M.P.,28, Upper Brook-street, W. 1000 
The number of directors is not to be less than 
three, nor more than seven; qualification, £250 
in shares; the subscribers appoint the first ; remu- 
neration, £2000 per annum, with an additional 
£100 for each 1 per cent. dividend in excess of 
15 per cent. per annum, but £5000 is to be the 
maximum of such additional remuneration. 





Yorkshire Railway Wagon Company, Limited. 

This company was registered on the 4th inst., 
with a capital of £390,000, in £10 shares, to 
acquire, upon the terms of an agreement dated 
17th January, made between the Yorkshire Rail- 
way Wagon Company, Limited—now in liquida- 
tion—and W. H. Saville, the whole of the under- 
taking, with its assets and liabilities, of the York- 
shire Railway Wagon Company, Limited—in 
liquidation—to construct, purchase, sell, hire, 
provide, equip, repair, maintain, work, or other- 
wise deal in wagons, cars, carriages, trucks, loco- 
motives, and other engines and rolling stock to be 
employed on railways, tramways, or roads, or any 
other chattels or effects required for the purposes 
of the same. ‘The first subscribers are :— 


H. Robinson, Wakefield .. 
W. Tomlinson, Wakefield .. yan ae he 
H. Lee, Wakefield, manufacturer .. .. .. 
G. Padley, a ee eee eee 
H. Morton, Scarborough .. .. .. .. + 
W. H. Saville, Wakefield, secretary.. .. .. .. 
T. Loxley, Belle Vue, Wakefield, public accountant 

The number of directors is not to be less than 
four, nor more than seven; the first are H. Robin- 
son, W. Tomlinson, H. Lee, and G. Padley; quali- 
fication, 100 shares. The company in general 
meeting will determine remuneration, 


Shares. 


.- 
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A Rapp Passage. — The Union Steamship 
Company's Royal Mail steamer Moor, which 
arrived at Southampton at 2,26 a.m. on Sunday, 
the 19th inst., has made a very rapid passage 
from Cape Town. She left that port at 4.47 p.m. 
on lst May, and the distance run, 5999 miles v4 
Madeira, was accomplished in seventeen days nine 
hours thirty-nine minutes gross time, the net 
steaming time being seventeen days five hours six 
minutes, giving an average speed over the whole 
distance of 14°52 knots per hour. This is the 
fastest passage yet made between Cape Town and 
Southampton, exceeding the Tartar’s previous 
record by seven hours four minutes. The Moor 
brings from Cape Town Sir Hercules Robinson, 
K.C.M.G., P.C., Governor of the Cape of Good 
Hope, and party. 

THE INSTITUTION OF CIVIL ENGINEERS.—At the 
last ordinary meeting of the session 1888-89, on 
Tuesday, the 21st of May, Sir George B, Bruce— 
President—in the chair, it was announced that 
the following Associates had been transferred to 
the class of Members :—Humphrey Chamberlain, 
David Morris, Alfred Eley Preston, and Henry 
Badeley Smith. At the same meeting it was 
reported that John Henry Barker, William 

ward Gilbert Belcher, Hilaire Belloe, Peter 
Clarke, James Stanbope Cockburn, Samuel 
Edward Cooper, Richard John Cracknell, William 
Joseph Bremner Davis, Sholto Hyde Whyte 
Douglas, William Piercy Edwards, assist. eng. 
R.N., Bernard Morely Fletcher, Frank Laurens, 
John George Liversidge, assist. eng. R.N., John 
May, Henry Arthur Fitzherbert Musgrave, 
Harold Stanley Percival, John Smith, Wh.Sc., 
John Cuthbert Traill, B.A., Edward Vernon 
Waud, and Henry Richard Kemp Woodward had 
been admitted as Students of the Institution. 
The Jast ballot of the session resulted in the elec- 
tion, as Honorary Members, of Sir Henry Bes- 
semer, F.R.S., Denmark Hill; and Sir William 
Thomson, F.R.SS. L. and E., LL.D., Glasgow 
University ; and of seventeen Associate Members, 
viz,:—William Thomas Clifford Beckett, Bengai- 
Nagpur Railway; John Watkins Brough, Stud. 
Inst. C.R., Beersse, near Antwerp; William 
Samuel Child, Kingston Hill; Stephen Butler 
Cottrell, Stud. Inst. C.E., M.S. and L, Railway, 
Chester; Alfred Fawcus, Stud. Inst. C.E., Govt. 
Railways, Natal; Charles Henry Gale, Stud. 
Inst, C.E,, Kensington ; George Hewson, Leeds; 
Reginald John Jones, Hampstead; William 
Turner MacLellan, Stud. Inst. C.E., Glasgow; 
James Marchbanks, P.W.D., N.Z.; Lewis 
Prichard Moline, Melbourne; David Oldfield, 
Westminster; Norman Scorgie, Leicester ; John 
Harris Hazlett Swiney, B.A., B.E. (T.C.D.), 
Belfast ; Arthur Pepys Wood, Road Department, 
Sydney; John oodside, Stud. Inst. C.E., 

-W.D., India; and Robert George Young, 
Colney Hatch. 





THE PATENT JOURNAL. 
Condensed from the —-s the Commissioners 07 


Application for Letters Patent. 


*,* When patents have been ‘“‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


13th May, 1889. 
7917. DeLivertnG Coat into Waaons, &c., M. Nichol- 


son, 8. 

7918. Fastenincs for Door Hanpuss, J. 8. Charlton 
and R. Hodges, Bi ‘ham, 

7919. Porreny-ware, R. T. Grocott, Longport. 

7920. FasTenino for MetaL, &c., Boxes, W. H., W. H., 
and B. H. Jones, Wolverhampton. 

7921. RevoLvine Musicat Instruments, W. Brierley.— 
(M. Dannhorn ey 

7922. Taroerts, J. 8. Knox, Glasgow. 

7923. Avromatic Cask Stoopina, A. C, Botterill, Gla- 
morganshire. 

7924. VenTiLaTinc Sewers, G. Smith, London. 

7925. ScrusBina Fioors or Rooms, 8. H. Hodges, 
London. 

7926. Puzzies, A. Evans, London. 

7927. Guys tor Usiye Miyiature Ammunition, H. 
Andrews, Woolwich, 

7928. Fasreninc Leatuer to Rotiers, H. Haworth 
and J. P. Binns, Halifax. 

7929. Va.ves, J. Sturgeon, Birmingham. 

7930. CounreR WEIGHING Macuines, W. H. Hand, 


ponds. 
7931, Envevopes for Postat Purposes, J. Carrel, 


Anerley. 

7932, BaLL —_, R. Howarth, Wolverhampton. 

7933, Traps, J. Fagan, Keighley. 

7984. — TrRICYCLEs, &c., R. Scott, Newcastle- 
on-Tyne. 

7935. BicycLe, I. Duncombe, Margate. 

7936. WAISTBAND Fasteninos, W. 4. Mark, London. 

7937. Reciprocatinc Rotary Enotye, H. Igel, New- 
castle-on-Tyne. 

7938. Apparatus for MuttipLyinc Power, F. H. I. 
Leques, London. 

7939. Suutrers for PuorocrapHic Cameras, J. T. 
Daniels, London, 

7940. Maxine Bore Hotes, WELLS, &c., F. Bennett, 
London. 

7941. Packaces for Fruit, H. Scott, London. 

7942. Asparacus Eaters, J. Ribstein, London. 

7943. RoTaTIVE-FRICTION Brake System, A. C. T. 
Bautain, London. 

7944. Sprines of Rartway Wacons, J. Lones, C, Ver- 
non, E. Holden, and R. Bennett, London. 

7945. Winpow-sasHes and their Frames, T. Prentice, 

ow. 

7946. O1L-FgEDERS, J. Dunn, Glasgow. 

7947. Dynamos, J. Farquharson, London. 

7948. BreacHinc Paper Puup, E. M. H. Andreoli, 
London. 

7949. Opentnc Borries with Internat Stoppers, O. 
Hanks, London. 

7950. Soap for ApveRTisinc Purposes, J. Mackirdy, 


don. 
7951. Impartinc Rotation to Ax.es, &c., J. Idiens, 


mdon. 
7952. a Boiters, &c., J. and 8. C, Rawlinson, 
ndon. 

7953. Carp Puncuina Macuines, P. Pearson and A. 
Godward, London. 

7954. Pens, C. F. Foster, London. 

7955. TuNNELLING, L. Beecher, Detroit. 

7956. Boiters Heatep by SMOKELEss Fue.s, W. Bog- 
gett, London. 

7957. Vetvet, C. Hollender, London. 

7958. Hotpine Fiowers, &c., in Hats, A. E. Hender- 
son, London. 

7959. — or Mincino Mzat, &c., T. Williams, jun., 


ndon. 

7960. Reps for Looms, R. Schabensky, London. 

7961. SHUTTLE-cUARD Apparatus, R. Charnley, 
London, 

7962. Nests of Drawers, T. F. 8. Tinne, London. 

79638. AUTOMATICALLY DELIVERING CaRps, &c., A. 
Tabour, London. 

7964. Liqueur or Beverage, R. Haddan.—{J. C. 
Severino, Spain.) 

7965. Vatve Gear, A. Walden, London. 

7966. Portinc and Firing of Orpnance, F. H. 
Snyder, London. 

7967. Fapric, A. J. Boult.—(C. Coste, France.) 

7968, Camp Stoors, &c., A. J. Boult.—(L. Schubert, 
Germany. 

7969. Rarcuet Dritt, P. R. Erickson, London. 

7970. River Ser and Heaper, W. Lowe, London. 

7971. Separatinc Metts, J. T. Blomfield and W. D. 
Bohm, London. 

7972. SasH-LinE and Corp-FasTENERS, C. J. Reeve, 
London. 

7973, Crasps for Braces, &c., E. Edwards.—(J. Her- 
schel and R. Bergmann, Germany.) 

7974. Turnino Leaves of Music, K. Edwards.—(C. A. 
Lelli, France.) 

7975. COLLAPSIBLE PERAMBULATOR, &c., J. Cropper, 


mdon, 

7976. Arc Lamps, 8. Z. de Ferranti, London. 

7977. BLUEISH-BLACK CoLouRING Matrers, 8. Pitt, 
London. 


14th May, 1889. 
7978. Dirrusinc Dismrecrant Fivurps, A. R. Upward, 


ndon. 

7979. Recutatine Heicat of Laws-tTennis Nets, A. E. 
ger, London. 

7980. ORE-CONCENTRATING MACHINERY, 8. H. Stephens, 


ston, 

7981. HanpLEs for Frower Baskets, G. Leedham, 
Sheffield. 

7982. Macuinery for Scatinec Sazet MerAL, G. Clark, 
Sheffield. 

7983. Cameras for Maktnc LANTERN Siipgs, W. Grif- 
fiths, Birmingham. 

7984. Punnets tor STRAWBERRIES, G. Tuck and F. G. 
Johns, London. 

7985. SHELLS for Macnine Guns, C. E. Taunton, Bir- 


=e bs 
7986. WALKING-STICK or UMBRELLA Hanpie, W. H. 
arston, Coventry. 
7987. CaRRyiIna Orr Vapours from Furnaces, C. Le 
Fevre, jun., Harrol 
we. » cgay Catcn or Fastener, M. Farrell, Shef- 


7989. Corp-ciip for BLinps, E. Chambers and J. Devis, 
Birmingham. 

7990. Maxine Jormnts of CARDBOARD Boxes, A. B. 
Webb, Manchester. 

7991. Box-straps, H. J. Allison.—(S. C. Cary, United 
States.) 

7992. ComBINED TELEPHONY and TeLEGRapnHy, H. J. 

ison.—(J. H. Robertson, United States.) 

7993. TELEGRAPH ExcHancEs, H. J. Allison.—{J. H. 
Robertson, United States.) 

7994. Makino WIRE and Srrips of Metal, C. M. Piel- 
sticker, London. 

7995. Winpow-curTAIN TaPE-HOLDERS, T. M. Norris, 
Liverpoo! 

7996. Economica, Use of Fuet, G. Moir, Newcastle- 
on-Tyne, 

7997. Woven Wire, &c., Matrresses, F. Simpkin, 


ingham. 
7998, ee the Prooress of Games, W. C. Butlin, 
don, 

7999. Macuine Docs or Griprine Jaws, T. W. Barber, 
St. Leonard’s-on-Sea. 

8000. ImpRoveD BannisTER BrusuHEs, T. B. Hamilton, 
Bangor. 

8001. Connectina Wires, K. Maclver and J. Jones, 
Manchester. 

8002, Letrer Firzs, W. Brampton, B: 





jirmingham. 
8008, Siena, &c., Lamps, L. B, Stevens, London. 


8004, AgriaL Switcupack, T. E. Jones and J. Kent 
Oldham. 


8005. MecuanicaL Stoxers for Furnaces, J, Proctor, 

Manchester, 

8006. Looms for Wzavine, J. Culpan and H. Cockroft, 

Manchester. 

8007. Furnaces, J. Cunliffe, Manchester. 

8008. Om Lamps for Licutine or Heatinc, J. Roots 
London. 

8009. TRAVELLING Fiat CarpinG Enaines, J. Stocks 
and W. Lord, Manchester. 

8010. Fisuine Rezxs, J. P. Costigan, Manchester. 

8011. Smoke Consumer in Furnaces, E. Metcalf, 


cashire. 
8012. Worxinc SHeet Metat, J. T. King.—(4. W 
Paull, United States.) 
— Perroteum Enoines, G. W. Weatherhogg, Lon- 


on, 

8014. ConverTIBLE ScHoot Desks, A. Dixon, London. 

8015. ArTirici1aL Wicket, J. R. Sewell, London. 

8016. Grinpine Knives, G. Cottrell and J. Hancox, 
London. 

8017. Sartinc and Stream Boats, D. P. Wall, London. 

8018. Burrerine Breap, G. H. Bennell, on. 

8019. VenTiLaTion, W. MacDonald, don. 

8020. — Stoppers, A. J. Boult.—(S. Glover, United 
States. 

8021. Lerrers of Crepit, W. P. Thompson.—(F. W. 
Hayes, United States.) 

8022. Courtine Raitway Cars, A. J. Boult.—(D. H. 
Freeman, United States.) 

8023. PortaBLe TaBLes, W. P. Thompson.--(A. G. F. 
Hope, United States.) 

8024. SrorE Service System, A. J. Boult.—(@. K. 
Elliott, United States.) 

8025. Morsten1no Toxacco, F. Salomon, Down. 

8026. Grates for Furnaces, C. J¥ Dorrance, London. 

8027. Rartway VEHICLEs, G. M. Pullman, London. 

8028. Raisinc Water, H. H. Lake.—(A. B. Merrill, 
United States.) 

8029. Steam-ENGINE, W. D. Hooker, London. 

8030. Automatic Switcu, M. E. Unger, London. 

8031. Writine Pens, J. Mackersie, Glasgow. 

8082. Locks, E. Fletcher, G we 

8033. Tip Vans, W.C. Abell and J. Watling, London. 

8084. InksTAND, A. Guye, jun., London. 

8035. Brakes, W. W. Popplewell.—{The Laurence 
Railway Brake Company, United States.) 

8036. — Vision, J. Lawrence.—(S. Lawrence, 
India. 

8037. Fittisc Borrizes with Liquips, D. Wickham, 
London. 

8038. WeLtpinc Metaus, H. H. Lake.—(Z. Thomson, 
United States.) 

8039. CanpLe Hotpers, 8. Wittmann, London. 

8040. ARTIFICIAL Fug1, A. Myall.—(J. H. Lancaster, 
United States.) 

8041. Pump for Use as Biower, &., J. A. Wade, 
London. 

8042, Contisvous Lime and Cement Kin, A, Schdfer, 
London, 

8043. BraceLer for Carryinc Umpreiuas, F. L. 
Garth, London. 

8044. TuseE Expanper, H. E. Newton.—(W. Walker 
and W. M. Newton, New South Wales.) 

8045. Maxine Metatuic SutpHates, H. E, Newton. 
—(L. O’Brien, New South Wales.) 

8046. Frire-aLarms, H. E. Newton.—(W. Birchall, 
Victoria.) 

8047. Biack-LEADING ELecrrotyre Movutps, 8. P 
Knight, New York. 

8048, DELIVERING QuvuaNTITIEs of Liquip, F. E. 
MacMahon, London. 

8049. Maxine Pressep Grass Disnes, T. Davidson, 


mdon. 
8050. Arn Pumps, H. W. Neild, London. 
8051. Cur Sponce for Decoratina Wat, W. Scott, 


on, 

8052. AppaRaTus for Rerininc Suaar, C. Steffen, 
London. 

8053. ELECTRICAL SIGNALLING Apparatus, O. Imray.— 
(A. W. and B. F. Jones and £. L. Martin, United 
States.) 

8054. Cameras, J. H. Skinner, London. 

8055. CoLtak Stups or Fasteners, H. T. Handley, 
London. 

8056. Sirent Mincine Macaryes, T. Williams, jun., 
London. 

8057. Soprum, the Alkaline Reduction Syndicate and 
A. B. Cunningham, London. 

8058. Sprinos for Metauic Packino, R. H. N, Lindley, 
London. 

8059. PLue Cock Vatve, H. H. Leigh.--(J. F. Carpenter, 
Germany.) 

8060. MetaLric Laturne, J. Maw, London. 

8061. Capsutes for Botries, &., C. Cheswright, 
London, 

8062. SeLr-cLosine Cocks, &., C. Grundy and R. E. 
Miners, London. 

15th May, 1889, 

8063. Winpow Burnps, W. F. 8. Holt, Bradford. 

8064. Fotpine Crate, 8. E. Reed and J. A. Palmer, 
Smethwick. 

8065. BaLance Book, W. E. Manton, Liverpool. 

8066. Cruets, T. Ford, Longton. 

8067. ConrroLtinc Apparatus for the VaLves of 
Biowine Encines, J. 8., T. A., and E. R. Walker, 
Liverpoo! 

8068. Cooxine Ranozs, G. Crichton and J. Shaw, 
Glasgow. 

8069. LypicaTING APPoiINTMENTS, T. Mitcheson, Halifax. 

8070. TeLepHonic SwitcHinc Apparatus, A. R. 
Bennett, Glasgow. 

8071. Exnaust VENTILATORS, F. A. Moore, London. 

8072, Marine Encrve Governors, H. W. B. Waygood. 
—(J. B. Waygood, New Zealand.) 

8073. Mititary Drat Inpicator, L. C. M. Blacker 
London. 

8074. Woven Fasrics, T. F. Myers, Bradford. 

8075. Opgnina ENVELOPES, &c., G. A. Chambers, 
Brimington. 

8076. PREVENTING Waste of ALE, W. Hebron, Middles- 
brough, 

8077. Wuisk, C. E. Challis and A. E. Busby, Bir- 


min; 

8078. Tor Sprrometer, J. Williams, Rochdale. 

8079. CLeantxe Cotton, B. A. Dobson, W. Hamer, 
and W. Butterworth, Manchester. 

8080. Screens, C. H. Maitland, London. 

= Firtixes for Doors of Wacors, &c., J. Finey, 


yu 

8082. Stopper, I. K. Rogers, Trowbridge. 

8083. ToBacco Pipss, J. Liddle, Middlesbrough. 

8084, Pen Wipers, J. Hompes, Manchester. 

8085. DeveLtorers for Protocrarpuic Use, H. W. 
Jones, Coventry. 

8085. StirrFeninc Biapes for Corsets, P. M. Justice. 
—(I. De V. Warner, United States.) 

8087. Fiures, C. A. Drake, London. 

8088. PuniricaTion of SewaceE, C. H. Beloe and F. 
Candy, Liverpool. 

8089. Stzam Pumpine Enerng, W. Holker, Liverpool. 

8090. = Letter Copying Books, W. H. Dawson, 

mdon. 

8091. AncHor, W. Milsom, Manchester. 

8092. Rar.way Ticket Hoxpers, &c., G. A. Peters, 
London. 

8093. PosTaL Pittar Boxes, C. W. O. Cocker, London. 

8094, BAGATELLE-BILLIARD TaBLE, E. B. 8. Mercer, 


ndon. 
8095. Naits, H. Munslow, Birmingham. 
8096. Compasses, F. 8. Pett, London. 
8097. Macurnes for BLowine Corton, J. A. Hart and 
C. Baynes, London. 
8098. Screw CapsuLeD Borries, H. A. Leverett, 
London. 
8099, TiTING BarRE Ls, J. B. Fletcher, London. 
8100. Rivertinc Macuinss, W. Skaife, London. 
8101. Water CisTERn, O. Bellamy, London. 
8102. PLoveus, W. H. and R. H. Sleep, London. 
8103. Knire SHARPENER, L. J. E. Moody, London. 
8104. oan of Goors Suppiy, O. Adams-Randall, 
mdon. 
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8105. Artiriciat Hann, O. Imray.—(E. G. Smith and 
W. R. France. 

8106. Treatment of VecrTaBLe Fisre, V. Schevelin 

and P. ey London. 

8107. Bieacnine Fierovs Susstances, V. Schevelin 
and P. Mindovsky, London. 

$108. Fotpine Writine Tasie, W. Bram, London. 

8109. Boxine Fotpep Crrcuars, &c., J. Fixidre, 


on. 
$110. Surrmc Macurxes, H. J. Haddan.—({W. Hahn, 


Germany. 

8111. Frrepiaces, W. Hassall, London. 

8112. Typse-wrarrers, G. A. Wilkins, London. 

8113. Evecrricat Ce.ts or Barreriss, H. E. Joél and 
J. 8. Cassal, London. 

$114. Warter-cLosets, T. Bate, London. 

8115. TaEeRMo-macNeTic GENERATION of ELECTRIC 
Currents, W. H. Snell, London. 

8116. Fastener for Rives and Links, T. C. Davies, 


mdon. 

8117. Fire-arms, J. P. Lee, London. 

8118. Feepixc Borer Furnaces with Liquip FvEL, 
G. R. Young, London. 

8119. SzparatTinc Macuink for GRANULAR MATERIALS, 
P. Janssen, London. 

8120. FLowrer-HOLDERS, H. W. Beeton, London. 

$121. Empatmine Human Boprss, G. Cohn, London. 

8122. Corm-rREED DeELIveRY Macuines, W. Key, 
London. 


16th May, 1889. 
8123. BREECH-LOaDING SmaLL-aRMs, J. Dallaway, Bir- 


$124. ae Piate for Rac PuLtine MacHINEs, 
D. 8. Ingham, Dewsbury. 

8125. Taps and Vatves, T. Fletcher and A. Clare, 
Manchester. 

8126. Borrues, C. Hi ton, London. 

8127. CLoruine the “ ts” of Carpine Enorves, J. 
Thompson and T. Barker, Manchester. 

8128. InconporaTinc Cuca with Cocoa, &c., T. D. 
Lg Southport. 

$129. Layrnc of Parquetey, 8. Ingham, W. Illing- 
worth, and C. Momberg, Leeds. 

8130. Maxine Bricks, &c., A. H. Chartres, London. 

$131. Back Borers for Heatinec, B. A. Cordingley, 
Rawtenstall. 

$132. Piuc Cocks for Lavaroriss, B. A. Cordingley, 
Rawtenstall. 


8133. Maxine of Bricks, T. H. D. May and H. A. 
Brown, Bristol. 

8184. Corp Connection, A. Hunt, Birmingham. 

8135. Dovsie-action Rotter Biroxp Firrines, G. A. 
Walding, Winchester. 

8136. Mrvers’ Sarecpep Sarery Lamps, T. Thomas, 
Pontypridd. 

$137. OverHeap Horstinc Gear, J. P. Milbourne, 
Manchester. 

8138. BREECH-LoADING SMALL-aRMS, J. Dallaway, Bir- 


— 

~~ ee Sea Water, J. Newton and D. A. 

, Liverpoo 

8140. oe for Trouser Braces, C. N. Eyland, 

8141. Atracuine the Tor Corp of Tennis Nets to the 
Pouss, A. E. L. Slazenger, London. 

8142. Comprnation Neepie Case, &c., J. Jackson, 
Sidcup. 

8143. Measurine Evecrric Currents, J. Jolin, Bristol. 

8144. Scnoot Desks, W. Taylor, Great Driffield. 

8145. Maxmsc Cement from CHaLk Maris, G. P. 
Gildea, Ipswich. 

8146. Socket for Beer Taps, W. P. Hart, London. 

8147. SePaRaTING AURIFEROUS OrEs, G. M. Edwards, 
London. 

8148. Hawp-Raits for Suips, G. H. Lidbeck, London. 

$149. HorsesHors for Preventinc Suiprine, W. P. 
Allery, London. 

8150. ArTiriciaL Horizon, H. A. Gadsden, London. 

8151. WreatH Stawp, G. Yorke, Sheffield. 

8152. Rer.ectors for Gas or other Licuts, J. Rawson, 
London. 

81538. Spnesinc Macurvery, E. J. and A. D. Oates and 
W. Earnshaw, London. 

8154. Spriswinc Macurvery, E. J. and A. D. Oates and 
W. Ea w, London. 

—_ a Sueet, Rorze, &., W. Walker, 


mdon. 
8156. AMIDOPHENOLS, H. H. Lake.—({ Messrs. Werth and 


Co., Germany. 

8157. Swrrcwes in Exvecrric Sicxauuine, L. Sellner, 
London. 

8158. Sarery Lanterns or Lamps, W. A. F. Buten- 
schén, London. 

8159. Motive Power, E. Edwards, London. 

$160. Bit Fives, A. J. Wells, London. 

8161. Brix Fives, A. J. Wells, London. 

8162. Metatiic Fioorinc for Brivcss, J. C. Rome, 
London. 

8163. Recenerative Gas Lamps, W. Stern and J. 
Miicke, London. 

8164. CoupLixes for Raitway Carriaces, &c., B. Key, 


mdon. 

8165. Lamps, W. J. Spurrier, Moseley. 

8166. Borries, J. McMillan, Glasgow. 

8167. Sarery Rei for Drivine, &c., W. H. Serjeant, 
London. 

8168. AxLe-Box Lips, J. Donnelly, W. McLaren, and 
A. Trask, London. 

8169. DisTiLLInc Apparatus, Solvay and Co., London. 
{Date applied for under Patents Act, 1883, Sec. 103, 
19th October, 1888, being date of application in 

um. 


-] 
8170. InTERS’ Gatteys, A. J. Boult.—(S. E. Horne, 
WW. W. Ogden, 8. M. Hay, and L. F. Laing, Canada.) 
8171. Propetiinc NaviGaBLe Vesseis, L. Sellier, 
Liverpool. 
8172. Permanent Way of Tramway, &c., A. Heeren, 


mdon. 

= Treatine Liquips for Evaporation, A. Fryer, 
an : 

8174. Consuminae Smoke, A. J. Boult.—(Z. Josef, 


Austria.) 

8175. Motor, H. J. Haddan.—(—. Bailhache, Foucart- 
Alvimare.) 

8176. Spoows, O. Levinger, London, 

8177. Brzacnixe Liquor, E. Hermite, E. J. Paterson, 
and é , London. 

8178. Inrration of WHatezone, E. Hermite, E. J. 
Paterson, and C. F yy on. 

8179. Cuarcine Troven for Gas Retorts, A. Runge, 
London. 

8180. Dress Sureips, A. C. Herts, London. 

8181. Exp.osive SuEetis, E. Davies, London. 

8182. Fire-pLaces for use in Kitcuens, J. Burford, 


mdon. 

8183. Warminc and VenTILaTiIne Rooms, J. A. Wade, 
London. 

8184. THERMOMETERS, J. J. Hicks, Lordon. 

8185. Carrs: Biscurr, W. H. Winter, London. 

8186. Music Stoois, T. R. Butcher, London. 

8187. QuapRUPLE Expansion Enoines, J. Haug, 


ondon. 
=. ae for Watrr-cLosets, &c., L. T. Follansbee, 


mdon. 

8189. Boxes for Matcues, Wolfsky and Co. and M. 
Wolfsky, London. 

8190. Boxes for Matcnes, Wolfsky and Co. and M. 
Wolfsky, London. 

8191. Dyemc Hines, J. Kristen, London. 

8192. ee Gas, J. von Langer and L. Cooper, 


8193. LaBELs for Packaces, W. Webber, London. 

8194. Removinc Grease from Sueep, H. B. and J. 
Bury and J. I. Davies, London. 

8195. Paymsc-out Drums for Layinc SUBMARINE 
Castes, R. Harnett, London. 

8196. Rectiryine Giycerineg, R. O. Unglaub, London. 

8197. Sarery Sprives and Sprinc Hooks, O'D. Grim- 

w, London, 
17th May, 1889. 

8198. Fastenine Fincer-Bars of Rearinc Mac HINES, 

&c., C. Garfitt, Sheflicld. 





8199. SHop Frrrines, F. W. Martin, London. 

8200. Tuses for Borers, &c., W. P. Thompson.— (C. 
Pognon, France. 

$201. Rerarntnc Winpow-sasHEs at DesiRED Heicut, 
W. Allenby, Liverpool. 

8202. Armour Piatss, J. R. Turnock, Loughor. 

8203. LaTeRAL Support to a Bicyc.s, T. T. L. Morgan, 
London. 

gy Lamps, W. H. Brown and H. W. Stansfield, 


Ss. 
8205. Cup for Rrxe-spinnine, 8. Wilkinson, J. Clark- 
son, and F. Heap, Burnley. 
$206. Prorectinc the Heaups of Looms, W. Ineson, 
London. 
8207. Curr for GLopss, R. W. Fieldwick, Kilmarnock. 
8208. Caowns of Fett or Straw Hats, J. Bevan, Lan- 


ire. 

$209. MuneraL Water Bortie-openine, J. Saunders, 
Muston. 

8210. Om Can, H. Lucas and A. Allsop, Birmingham. 

8211. Vetocirepe Lamps, H. Lucas and E. Marshall, 

ingham. 

8212. Frixivc Lawn-Tennis Pores, A. Newsome, 
Leeds. 

$218. Courtine ALTERNATING CURRENT Dynamo 
Macsrnes, W. Lowrie and C. J. Hall, London. 

8214. Francep Jornts for Sream Pipes, J. Macl. 


Gorrie, Ww, 

8215. Braxe Gear for Raimway, &c., VEHICLES, J. 
Cleminson, London. 

8216. Looms, C. Jones and R. Tolson, Fazeley. 

8217. Puriryine Water for Boiters, G. W. Allen and 

.J. A. Bowers, Manchester. 
8218. Proputsion for Boats, W. 8. Baikie, Stromness. 
8219. CLeanine Tin and Terns Prarss, G., W. T., and 
. T. Leyshon, Bi ham. 

8220. Mountine Circies of Compinc Macuings, T. 
Bastow and T. H. Shaw, B: ‘ord. 

8221. Srrarnue, &c., Canpace Greens, H. W. Ludlow, 
Birmingham. 

$222. Cricket Bart, J. Glover, Liverpool. 

8223. Propucine a Recutar ReversisLe Morion, H. 
Sloan, near Belfast. 

8224. Coxe and similar Forxs, W. Roberts and G. W. 
Elliott, Sheffield. 

8225. Cotrrace Ranags, 8. Smith, Smethwick. 

8226. Tosacco Pirgs, T. Thompson and R. Blezard, 
Padiham. 

8227. Frre-escaprs, F. E. Furnivel, Jersey. 

8228. MuttipLe CyLinpEeR Enoines, H. J. H. King, 
near Stroud. 

8229. Desrroyine Insects on the Ravsars Root, J. C. 
Sawer, Brighton. 

8230. Winp Guarp for the Tops of Fivgs, K. Edge, 
Bolton. 

8231. Screw Put.ey Biocks, J. MacKenzie, Durham. 

8232. Tor Horszs, &c., C. Lee and E. E. Sleath, Bir- 
mingham. 

8233. Woop-workine Macuings, J. McLaws, Glasgow. 

8234. Tor C.irps for Pepaxs of Bicyciss, J. A. Burrows 
and F. C. Sarjeant, Aston. 

8235. Brackets for TaBLes, A. Barker and T. Haydon, 
London. 

8236. MECHANICALLY ADDING UP Ficurgs, W. B. Trick, 
London. 

8237. Morpantinec, T. Parkinson, London. 

8238. Bats, F. H. Ayres, London. 

8239. ADVERTISING upon Receipt Forms, W. Pope, 


on. 
8240. Inpoor Games, F. N. Cookson, London. 
8241. PontaBLe Camp Cooxinc Apparatus, K. Hahn, 
London. 
= - yoeenel Enornes, J. W. Hartley, Stoke-on- 
mn 


8243. Dryinc Matt, &c., E. C. Wren, London. 
8244. Gears for VeLocipepes, W. Crampin, H. M. 
Hutchins, and J. R. Hamilton, London. 
8245. Boxes, T. S. Saunders, London. 
8246. Se_¥r-cLosine Tap or Vatve, R. Ellis, Tiverton. 
8247. Marxinc-out Courts for Lawn Tennis, J. Cox, 
London. 
8248. Comprnep Topacco Stoprer and Pencit Point 
Protector, W. R. H. Anderson, London. 
8249. Pcrses, W. R. H. Anderson, London. 
8250. Arracuine Hooks to Wat1s, E. Edwards.—(0. A. 
Platenius, Belgium. 
8251. IyTropvucING, 
bach, London. 
8252. ComPREssED Biocks, J. J. and G. R. Bodmer, 
London. 
8253. Recutatinc Mecuanism for TuLLe Frames, A. 
irion, London. 
8254. - ieee Gas Licut Fixtures, G. W. Bayley, 
mdon. 
8255. GaLvanisinc of Metats, T. Midgiey and W. B. 
Nye, London. 
825t. Money Orper Forms, H. H. Lake.—(J. J. Wil- 
liamson, United States.) 
8257. SanD-paPERING Devices, 8. Ross, London. 
8258. Macuives for Wasnine Sanp, &c., C. Sheppard, 
London. 
8259. LusricatiInc JouRNAL Bearinos, R. H. N. 
Lindloy, London. 
8260. Fasric, J. J. Ashworth, London. 
8261. Carpets, H. Fawcett, Kidderminster. 
8262. Kwrrtrvc Pitz Fasrics, R. H. Lendrum and D. 
Dytch, London. 
8263. ILLUMINATING Gas, 8. B. Darwin, London. 
8264. Biuz-BLack CoLourinc Matter, H. H. Lake.— 
(Worth and Co., Germany ) 
8265. Fitters, R. Bruce, C. C. M. Gibson, and E. D. 
Reeve, Glasgow. 


18th May, 1889. 


8266. ADVERTISING PLacarp, O. H. Howarth, London. 

8267. CRUTCHES, B. Beaumont, London. 

8268. Hanoinc Curtains, E. A. B. Beaumont, London. 

8269. Puttey Carriers, W. Bodill, W. B. and J. R. 
Parker, and B. Weldon, London. 

8270. Borrie Stoppers, F. H. Moyer, London. 

8271. Puriryinc Water, L. A. Chevalet, London. 

8272. Fiusnine Warter-ciosets, &c., H. Brookfield, 
Sheffield. 

8273. SicnaLitinc on Raitways, J., P., and J. A. 
Haythornthwaite, London. 

8274. Focussinec PHotocrapuic Cameras C. O. Ellison, 


.» FLOWER-PoTs into Vaszs, J. 


Liverpool. 
a ag for Cuamper Urensits, A. O. Weber, 


on. 

8276. Penci, SHarpeners, W. Rockliffe, W. Key, and 
le iffe, Newcastle-on-Tyne. 

pl eee of AtconoLic Liquips, J. Leslie, 


fast. 
= Teacuinc CuILpREN, I. J. Brason, Newcastle-on- 


'yne. 

8279. VenTicatTinG Hats, J. Harris, Manchester, and 
J. Jenkins, Uardiff. 

8280. Comn-FREED Macuines, J. G. Cumming, Edin- 


ae 

8281. WaTer-oas, J. E. Bedford, Leeds. 

8282. Borne MILK, W. 8. Silk, Ramsgate. 

8283. Merattic Enps for Roiiers, J., H., and W. 
Whittaker, Halifax. 

8284. Preventinc Pittinc of Iron Spies, W. F. 
Bottomley, Dublin. 

8285. Stipe Ruzes, 8. W. Cutriss, Leeds. 

8286. Sprayine O11, E. Cruise and B. Berry, Bradford. 

8287. ConnecTinc Caragiaces, E. Cooke and J. 
Calhaum, Manchester. 

8288. Ticket Hoipers, J. Sime, London. 

8289. gd Joints, A. J. Boult.—(A. Hansen, Den- 
mark. 

8290. Switcu Boxgs, G. C. and J. Taylor, Liv 1. 

8291. Knirtinc Macuinzs, C. J. Miles, and W. Spiers, 
London. 

8292. Suprptyinc Gas to Furnaces, W. P. Thompson. 

—(W. P. Hazard, United States.) 

8293. Grats Cuippinc Macuixes, W. P. Thompson.— 
(J. M. Knight, United States.) 

8294. Fittration and Disposat of Sewacs, H. R. 
Newton, London. 

8295. Monocycue, 8. Meal, London. 
296, SrirreninG Wire & Rippon, R. U. Wall, London. 





8297. InLayine Merats, F. Bachschmid, London. 

8298. Propucrion of Motive Power, ©. We! 
London. 

8299, Azo-cotouRINc Martrers, B. Willcox. — (The 
Farbenfabriken vorm. Friedrich Bayer and Co., 


Germany.) 

8300. Feepinc Furi to Furnaces, C. R. Parkes, 
London. 

8301. Nosx-sacs for Horses, J. W. McAdam and W. J. 
Braithwaite, London. 

8302. SuppLyinc Fug. to Furnaces, C. R. Parkes, 
London. 

8308. Fasteninc, &c., Posta, Wrappers, H. Lunn, 
London. 

8304. Burner for ALCoHOL or PeTro.eum, H. E. Allain, 


naon. 

8305. Mrxinc Grounp Correz, E. Edwards.—(0. Voigt, 
Germany. 

8306. PortaBLe Sack-Lirrers and the Like, J. L. 
Baker, London. 

8307. Hats, C. Gallussier, London. 

8308. Grinpine Currinc Toots, T. H. Lee-Warner, 
London. 

8309. FrrEPROOF R. Stone, 
London. 

8310. ManuractvrRE of HorsxsHor Nalzs, J. Swalwell, 
London, 

8311. Frxune Bicycie Sappies, W. J. Lloyd and W. 
Priest, Lo: 


Piastic MATERIALS, 


mdon. 

8312. Benprne Rats, W. E. Kenway and W. Roberts, 
London. 

8313. Licutmne Lamps, W. Stabb and A. Calder, Cat- 
ford Bridge. 

8314. Supr_yinc Fresu Water to MARINE Borers, A. 

irdwood, London. 

8315. DispLayinc ADVERTISEMENTS, H. H. Lake.—(J. 
Schreiber, Germany.) 

8316. ADVERTISING and SicNa.iine at Niout, L. G. 
Chinnery, London. 

8317. Gas Cooxinc Apparatus, W. M. 
London. 

8318. Dynamometers, A. Ackermann, London.—{Date 
applied for under Patents Act, 1883, Section 108, 
20th October, 1888, being date of application in 


France. ]} 
8319. Horse Curprerns, D. Ballard and W. Blyth, 
London. 


Simpson, 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Oficial Gazette. 


399,291. Hypravu ic Press ror Coverino ELECTRICAL 
Conpvuctors witH Sort Meta, W. Siemens, Berlin, 
Germany.—Filed August 30th, 1884. 

Claim.—(1) Inahydraulic press for covering electrical 
conductors with soft metal, an annular cylinder 
having a central s for the reception of the 
mandrel, and the mandrel having an upper part, 
D, which screws into the lower part, D!, as 
and for the purpose described. (2) The com- 
bination of the annular cylinder F!, 
C, the annular piston E, and the mandrel 
axially through the chamber, as and for the purpose 
described. (3) The combination of the annular cylinder 
F! and the tube for the reception of the cable or wire 
passing axially through the cylindrical space in the 
centre of cylinder, as and for the purpose described. 
(4) The combination of the plunger, having a central 
passage or opening therein corresponding in form to 
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the desired exterior form of the cable or conductor, 
with a vertically adjustable mandrel provided with an 
adjustable point, as and for the purpose described. 
(5) Ina hydraulic press for covering electrical con- 
ductors with soft metal, the combination of the shaft 
W1, provided with a gear, G, the wheel G2, and the 
toothed nut M, the tube T, and the lower part of the 
mandrel having a shoulder, B, as and for the purpose 
described. (6) In a hydraulic press for covering 
electrical conductors with soft metal, the com- 
bination of the shaft W2, provided with a gear, P, the 
wheel P1, the lower section of the mandrel DI, and 
the upper section of the mandrel D, which is received 
into 4, e lower section, as and for the purpose de- 
scribed. 


399,401. Prevention or SPaRkINc 1n Dywamo- 
ELECTRIC MACHINES, AND Exectric Motors, D. 
Higham, Philadelphia, Pa.—Filed June 7th, 1888, 

Claim.—{1) A dynamo-electric machine or electric 
motorin which the armature and field-magnet currents 

are constant or vary simultaneously, and having a 

magnetic conducting bar not an electro-magnet 








adjacent to a pole-piece of the field- et and 
acting on the short circuited armature coils. (2) A 
dynamo-electric machine or electric motor having a 
magnetic conducting bar acting on the armature coils, 
which are being short-circuited by the commutator 
brushes during the rotation of the armature, and 
means for adjusting the resistance of the magnetic 
circuit passing through the said bar. (3) A dynap o- 





electric machine or electric motor having a magnetic 
conducting bar acting on the short-circuited armature 
coils, an adjustable piece adjacent to the field pole and 
movable toward and from the said conducting bar, as 
and for the purpose set forth. 


399,499. Puoroorapuic Lens, A, C. Clark, Cambridge- 
port, Mass.—Filed October 4th, 1888. 

Claim.—{1) In a photographic tube, the combination 
of a concavo-convex crown glass lens D ground on 
spherical lines, and a concavo-convex flint glass lens C 
ground on spherical lines, with a front combination 
consisting of two similar lenses separated from each 
other by aring of blackened metal or substitute there- 
for, substantially as described and set forth, (2) Ina 




















photographic tube, a front bination X, posed 
of two lenses having their respective surfaces both 
ground to spherical curves, or curves practically 
spherical, substantially as described. (3) In a photo- 

phic tube, a front combination X, composed of two 
enses se | their respective surfaces both greund to 
curves which are practically spherical and separated 
from each other, substantially as described. 


309,569. Perroteum Enoine, M. V. Se iltz, Cologne, 
Germany —Filed June 25th, 1887, 

Claim.—In a hydrocarbon engine,a metallic evapo- 
rating jacket surrounding the explosion chamber of 
the engine and sub-divided by transverse partitions, 
so as to increase the inner surface, substantially as 
described, and for the pu: specified. In a hydro- 
carbon engine, the combination of the explosion 
chamber with (a) a metallic evaporating jacket sepa- 
rated from the explosion chamber by a single wall, 
and therefore directly heated by the explosions, the 
said jacket being sub-divided by transverse partitions, 
so as to increase the inner evaporating surface and to 
—— in this way the evaporating canal, the said 
jacket being furnished with a valve adapted to pro- 
duce and interrupt communication with the explosion 
chamber at every cycle of the engine; (/) an oil feeder 
or pump adapted to introduce into the said evapora- 
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ting canal small exactly-measured quantities of liquid 
fuel at every cycle of the engine; and (c) a pump, pre- 
ferably the working cylinder, adapted to produce in 
the said canal at every — of the engine a air 
current into or toward the explosion chamber of the 
engine, substantially as described. In a hydrocarbon 
engine, the combination of the explosion chamber 
with (a) an evaporating jacket separated from the 
explosion chamber by a metallic wall only, and sub- 
divided by transverse partitions, so as to form a helical 
or zigzag votes ete the explosion chamber, 
said canal being provided with a valve adapted to pro- 
duce and interrupt communication with the explosion 
chamber at every cycle of the engine; () an oil feeder 
or pump adapted to introduce into the said evapora- 
ting canal small exactly-measured quantities of liquid 
fuel at every cycle of the engine ; and (c) a pump, pre- 
ferably the working — for producing in the said 
canal at every cycle of the engine an air blast into or 
toward the explosion chamber, bstantially as 
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described. In a hydrocarbon engine, the combination 
of the explosion chamber with (a) a metallic evapora- 
ting canal separated from the explosion space by a 
single wall, the said canal being 'y formed by a 
helical or zigzag passage surrounding the explosion 
chamber and partly situated in the interior of the 
latter, and furnished with a valve adapted to produce 
and interrupt communication with the explosion 
chamber at every cycle of the engine; an oil feeder or 
os ted to introduce into the said evaporating 

small exactly-measured quantities of liquid fuel 
at every cycle of the engine; and (c) a pump, prefer 
ably the working cylinder, for producing in the said 
canal at every cycle of the engine an air blast into or 
toward the explosion chamber, substantially as 
described 








THERE were 234,000 admissions at the Paris Exhibi- 
tion on Sunday last. The franc tickets were offered 
outside by hawkers at 40 centimes each. In 1878 the 
admissions numbered 13,000,000, and as 30,000,000, 
tickets have now been issued it is obvious that 
the fall in price may continue. The Zimes corre- 
spondent in Paris says this makes it scarcely worth 
while for a entitled to a free season ticket to go 
to the trouble of sending in an application, accom- 
panied by two photographs, 
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LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 


TueErE are exhibited at Paris about fifty locomotive 
engines. It is not easy to give the precise number, 
because apart from the main group of which we shall 
speak in a moment, locomotives of various sizes and 
types are scattered about in annexes in a very perplexing 
fashion. Thus, for example, in the pavilion of Cail et 
Cie. there are two or three, while a very curious little 
engine, invented by Colonel De Bange, of artillery fame. 
stands on a railway truck outside, surrounded by field 
pieces, The locomotives of importance are, however, 
thirty-six in number, and these are all grouped together 
in the north-west corner of the great machinery hall, 
where they stand on several rows of permanent way 
arranged in the form of an 4. The short leg is filled 
with Belgian State Railway engines. The long leg is 
almost wholly occupied by French and Italian engines, 
and the four English engines stand parallel with the 
French engines in a species of shed to themselves. 

In the present article we do not propose to give minute 
descriptions. We have made arrangements for the illus- 
tration of the most noteworthy locomotives shown. We 
shall for the time being content ourselves with givin 
our readers a general idea of what is to be seen, an 
certain onpenenions concerning French and Belgian and 
Italian railway practice, which will tend to prevent our 





readers who visit the Paris Exhibition from carrying away 




















the use of the single drivers being rendered possible by the 
employment of Gresham’s sand blast, which has already 
been illustrated in our pages. It is to be desired that the 
display of English locomotives should have been larger, 
but it is satisfactory to feel that the engines shown are as 
near perfection as it is possible to make locomotives. We 
have said that there is a peculiarity about their work- 
manship worth notice. This consists in the fact that 
the b ight work is nearly all machine finished. In almost 
every foreign locomotive the bright work has been got 
up by hand, and the result is mere glitter and 
display. But when we look at the English engines 
we feel that there is an absence of all pretence about them. 
They stand in the Exhibition just as they would stand 
in London Bridge Terminus or St. Pancras, each then at 
the head of its train. It is impossible to believe, on the 
other hand, that the foreign engines have not been “ got 
up” specially for the Exhibition. In practice, no loco- 
motives are to be found running with connecting rods 
which would serve as mirrors, or brass cased boilers which 
shine as the sun. Our readers, however, must not run 
away with the idea that all the glitter and polish is 
intended to mask bad fitting. Nothing of the kind. The 
workmanship, taken as a whole, is in every way admir- 
able. If it was not, most of the engines shown must very 
quickly find their way to the scrap heap, so complex and 
involved are they in design. 





Beginning with the Belgian engines, wane = we 
have said, on the short leg of the L, much will be found 
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erroneous impressions. Before any of the modern loco- | 


motives are inspected, we recommend visitors to go into 


Cail’s pavilion, which will be found not very far from the | 
Porte Rapp entrance, and examine a very interesting | 


engine which they will there find. This is one of the first 
Crampton engines put on the Chemin de fer du Nord ; it 
is numbered 143, and was built by Cail et Cie., in 1849, 
since which time it has been regularly at work, and is still 
in good condition. On top of the mid length of the boiler 
are two funnel-shaped ejectors for the vacuum brake, 
which appear altogether incongruous—as much out of 

lace as a brass knocker on the door of a donjon or keep. 

here they are, however, and they afford evidence of 
vicissitudes in the life of a very elderly locomotive. The 
fact that the engine is still in existence proves at once the 
excellence of M. Cail’s materials and workmanship, and 
the suitability of Mr. Crampton’s design to the work 
which it was intended to perform, namely, hauling 
meeeeny heavy passenger trains at a moderately high 
velocity, 

Proceeding now to the main group, we give precedence 
to the English engines. First comes an engine, exhibited 
by the London, ee and South Coast Railway ; it is 
an engine very similar in every respect to the Gladstone. 
It is unnecessary to say a word in praise concerning the 
workmanship of this, or, indeed, of any of the English 
engines shown. Weshall presently point out a peculiarity 
worth notice, however. 

Just behind the Gladstone is a big bogie express from 
the South-Eastern Railway, and behind it stands a loco- 
motive for a foreign railway by Messrs. Neilson. The 
remaining English engine is the only single engine 
in the Exhibition; it is exhibited by the Midland Rail. 
way Company, and is one of Mr. J » threes latest types, 


THE PARIS EXHIBITION—SIX-COUPLED BELGIAN ENGINE, 


are freely used, and overhung cranks. The engine 
which we illustrated on the 3rd of May, and that 
shown on pages 464 and 469, are types of the whole group. 
| With one or two exceptions they have square chimneys 
|and extended smoke-boxes. At first sight it might 

| assumed that the adoption of the square chimney was a 
caprice on the part of the designer. In point of fact, it is 
nothing of the kind. The fuel used on the Belgian 
railways is little better than dust coal. Itis at best what 
we should call in this country dead slack, or smudge. 
Enormous grates, varying in area from 45 to 70 square 
feet, are cures of pO fy and it is found in practice 
that a big chimney is essential. In theory the size of the 
chimney is fixed by the weight of coal to be burned per 
hour; and the Belgian engines, in spite of their enormous 
grates, do not consume more coal than would an English 
engine doing the same work. They burn much less per 
square foot of grate per hour, and the furnace tempera- 
ture is lower. It has been found, however, that with a 
chimney small in area, the coal is lifted off the grate, and 
dragged through the tubes into the smoke-box, and the 
only cure for this is to augment the size of the chimney. 
It was found that the cylindrical chimneys were of 
unwieldy proportions, and the square section was adopted, 
which gave at once 25 per cent. more area, and the 
result is quite satisfactory. 

We illustrate this week what is termed an “express” 
Belgian engine ; it is really intended for heavy enger 
trattic conducted at considerable speed. Thanks to the 
courtesy of the engineer, we are enabled to place before 
our readers a very complete set of drawings of this fine 
engine. On page 469 will be found engravings of the 





boiler, the barrel of which is 4ft. 8in. in diameter inside ; 





worth consideration. In the first place, outside frames | 


the fire-box is very shallow, and of peculiar shape; the 
grate is 6ft. Gin. long at the longest part, and 8ft. 7in. 
wide. There are two folding fire-doors; the arrange- 
ments on the foot-plate are clearly shown by the end 
views; the tubes are 13ft. 2in. long. On page 464 we 
give a complete longitudinal section and an elevation of 
the wheels and framing. The driving wheels are 5ft. Tin. 
in diameter, and the single pair of leading wheels 3ft. 6in. 
The way in which the engine is carried is very peculiar 
and will repay inspection. It will be seen that not only are 
balance beams used longitudinally, but transversely, in a 
way that will be best understood from the end view. The 
intermediate, or third bearing, in this case carries part of 
the load; it consists of a frame-plate hinged at the 
forward end, while at the trailing end it is fitted witha 
my . The two central pairs of axles have bearings in 
this Tiss ; the valve gear is Walshaert’s. The valve 
chests are placed to the outside, and above the centre line 
of the cylinders, which are 19}in. in diameter ; the stroke 
is very nearly J4in. 

One of the Belgian engines shown, built by the Tubize 
Company in 1869, has run since that period no less than 
712,000 Alera or 441,240 miles, an average of 22,060 
miles per annum, and is still in perfect order. It is a 
very heavy powerful goods engine with outside cylinders. 
Close to it is another heavy engine built by Marcinelle, 
Couillet et Cie., with inside cylinders, and a third bear- 
ing on the crank shaft. The running board is of enormous 
width and carried on brackets quite distinct from the 


engine frames. The use of a third bearing on the crank 
shaft for inside cylinder engines is very common on the 
Continent, and it might perhaps be adopted in this 
country under certain circumstances with advantage. To 
a considerable degree it ap to be impossible to 
dispense with it, when cylinders of 20in. in diameter or 
more, and pressures of 1601b. are used. The crank axle 
has then to take an enormous strain, especially when the 
engine is eight-coupled. The central bearing does not 
carry any load save, perhaps, a ton or less put on it by a 
three-leaved spring. It is intended to take the fore-and- 
aft thrust, and to prevent the axle from “ whipping ” under 
the stress to which it is exposed. Of course it could 
not be employed with the ordinary link motion; but 
Waelshaert’s gear is used, and instead of four excentrics, 
two only are wanted, and thus plenty of room for a good 
long middle bearing is —— 

An excellent example of what can be done in this way 
is supplied by a very handsome four-coupled inside 
cylinder express engine by Carels, with the valve chests 
on top of the cylinders. This engine has Waelshaert’s 
gear, and a third bearing. A six-coupled tank engine, b 
the La Meuse Cie., Liége, deserves examination; the finizh 
is admirable, but all the working parts are a very long 
way outside the frames. An engine very similar, num- 
bered 200, built by the Société Anonyme de St. Leonard, 
Liége, for the Belgian State Railways, has all the bright 
work nickel-plated. The effect is peculiar, and, on the 
whole, ; it isdoubtful, however, if the result obtained 
is worth the cost. The last of the Belgian engines is a 
huge compound on Mallet’s system. 

The Paris, Lyons, and Mediterranean Railway Company 
locomotives come next in position to the Belgian engines, 





with which they stand at right angles. The first engine isa 
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beautifully-finished compound, the Paris. The fire-box, 
with a flat top, is of enormous height, rising quite 6ft. above 
the footplate ; andon top of it are two —— drums 
to hold the compressed air for the Westinghouse brake. 
Next comes a four-coupled engine with a, pair of disc lead- 
ing wheels, that is to say, wrought iron og take the 
_ of spokes. The driving wheels are of the usual type, 

ut the tires are secured with rivets in a way which we 
shall have to describe presently when we come to another 
engine. The whole boiler is cased in brass. Thecylinders 
are inside, and the valve chests outside, coming through 
the frames. The excentrics are outside, and the gear is of 
the Gooch or fixed link type. The leading pair of wheels 
are the drivers. The coupling rods are very long, chan- 
nelled, of very large section, and fitted with straps, gibs 
and cottars instead of bushes. The valve spindles are too 
far in to come in line with the excentric rods, and they 
are accordingly coupled by the curious expedient shown 
in the annexed sketch, Fig. 1, which is not to scale. It ex- 
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plains itself. .A goods engine, six-coupled, with Stephen- 
son gear, and enormous overhang, stands close by. 

Not far from the engines we have just noticed will be 
found a Jarge compound exhibited by the Chemin de Fer 
du Nord. This is a tandem engine of very peculiar con- 
struction. The accompanying sketch, Fig. 2, will serve 
to make the idea involved clear. Each low-pressure 
cylinder is in one with a high-pressure cylinder. There 
are two piston-rods to each of the former, as shown, all 
three rods laying hold of one crosshead. 

Another compound, exhibited by the same company, is 
similar in type to Mr. Webb’s engines. It is six-coupled, 
with the low-pressure cylinder iuside and the high-pres- 
sure cylinder outside. e same company exhibits an 
engine very much like that designed by Mr. Adams for 
the South-Western Railway, except that it has inside 
cylinders, the valve chests being outside, and the valve 
spindles are driven by rocking shafts. This isa very well 
designed, well built, and excellent engine. The coupling 
rods are, however, of enormous length—over 10ft.—- 
rendered necessary by the huge grate. 

The Chemin de Fer du Midi shows an engine —No. 1615— 
which is of the four-coupled Crampton type, built at 
Creusot—a fine raking engine. The wheels are of the type 
referred to above, the tires being secured as shown in 
sketch, Fig. 3, which explains itself. Close by will be 
found a four-coupled engine by Koéchlen, 
of the Crampton type; that is to say, 
with low-pressure outside cylinders 
coupled to the trailing wheels, and fixed 
at about midlength of the boiler. The 
valves are under them, driven by Waels- 
haert’s gear. The wheels are high, about 
6ft. Gin. 

Possibly the most remarkable compound 
engine in the place is an enormous loco- 
motive shown by the Paris, Lyons, and 
Mediterranean Company. It has eight 
coupled wheels and four cylinders, two 
outside and two inside. The workman- 
ship of the engine is perfection. It 
needs be. The Strade Ferrate Company shows a bogie 
engine with four coupled 6ft. wheels, so like the South- 
Western engines of Mr. Adams that at first sight it 
might readily be mistaken for one. 

We have very briefly indicated the characteristics of 
some of the most noteworthy of the locomotives at the 
Paris Exhibition. It would be impossible to do more 
without illustrations. We may now proceed to give 
a word of warning to our readers. They will see engines 
which have nothing of that dainty simplicity for which 
English locomotives are celebrated. They will find ma- 
chinery piled up in heaps apparently without any osten- 
sible reason. The way in which masses of cast iron are 
accumulated in certain places, apparently without the 
smallest regard for the distribution of weight, is enough 
to make an English engineer’s hair stand on end. Those 
who are not behind the scenes may very easily be led to 
condemn all this, and go away with the impression that 
continental engineers do not understand their business. 
Now the truth is that for all this abnormal practice there 
isa reason. We do not pretend to say that every engine 
shown is, after all, just what circumstances have made it, 
and that it is the best that can be produced under the 
conditions; but there are certain broad facts which must 
be taken into consideration. In the first place, a great 
deal of the apparent extravagant weight is due to the 
circumstance that the engines are, so to speak, turned 
inside out. When valves, cylinders, and the whole of the 
running gear are put outside the frames, it looks a great 

but there is not really more of it than is to be found 
jn an English engine, only in this last it is not seen. Of 











course there are engines concerning which this statement 
does not hold good. The designer seems to have made a 
bad start, and got out of scheming difficulties the best 
way he could; but these are exceptions. But our readers 
will say, Why turn an engine inside out? Why not 
build more on English lines? The answer is that in 
France, and indeed on the Continent generally, there are 
very few engine pits, and without pits it is very difficult 
to deal with inside cylinder engines, especially when they 
have six or eight small coupled wheels. It may be said 
that it would be better to have pits than outside valve 
ear. That is a proposition which has to be proved. 
mtinental engineers hold a different opinion. But in 
any case the designer has to take the road as he finds it, 
and if there are no engine pits he must use outside gear. 
Again, it may be asked, Why should such mountains of 
iron be piled up into the shape of goods engines? We do 
not use them; why should France, or Belgium, or Italy? 
The answer to this is that the conditions under which 
railway work is carried on are quite different on the Con- 
tinent from what they are in this country. Here a coal 
train of 350 tons is regarded as heavy. In France and 
Belgium the average coal train weighs 700 tons. The 
engines intended to haul these trains must be nearly twice 
as powerful as English locomotives. But the curious 
reader will ask again, Why do the trains weigh so much? 
The answer is that the traffic is so heavy that lighter 
trains will not accommodate it. Long since we should 
have had to follow the continental example, but that 
English companies, having plenty of capital, did that 
which France and Italy cannot afford—they laid down an 
additional line of rails, sometimes two lines, as in the case 
of the London and North-Western Company. As a 
result, the six-coupled English engine, with 17$in. or 18in. 
cylinders, gets along very well; while its eight-coupled 
brother in France, with 19}in. or 20in. cylinders, is barely 
able to stagger under its burthen. These are the principal 
reasons why the locomotives to be found in the Paris 
Exhibition are so unlike the results of English practice. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

Germany: Trade of Stettin in 1887.—Imports into Stettin 
increased by 146,497 tons, or 15 per cent. over 1886; while their 
value decreased by £294,237, or 3°8 per cent. The cause of the 
depression in value was the lowering in prices of foods of all 
kinds, together with the prospects of peace. The higher prices 
for imported goods in 1886 were caused by the probability of a 
rise being made in import duties, which induced the introduc- 
tion as much as possible of the threatened articles before the 
higher tariffs became effected. The increase of the means of 
conveyance to the interior caused a corresponding rise in sea- 
freights, shipbuilding also being favourably affected. Coals and 
coke from England decreased by 23,988 tons, or 10 per cent. 
under 1886; and in value by £14,387, or 10 per cent. Though 
the import of English coals and coke decreased as compared with 
1886, it was still larger than in previous years. The export of 
Silesian coal amounted to 12,728 tons. Much of this is carried 
by German steamers and used for firing, the reason given being 
that it is both cheaper and leaves less slack than English coal. 
The price of English coal rose from November, in consequence 
of high freights, by 2s. to 3s. per ton; steam coal, the main 
portion of the import, rising from 30s. to 32s. per ton. Silesian 
coal followed the example of the English by a rise of 1s, 24d., 
1s. 3}d., and Is. 34d. per ton. The price of Bohemian brown 
coal rose from 10s. and 12s. to 14s. and 16s. per ton. Copper 
decreased by 192} tons, or 31°5 per cent., and its value from 
£46 8s. 4d. to £45 8s. 8d. per ton; but, by the action of several 
powerful French financiers, who bought up most of the output, 
the price of both copper and tin was subsequently abnormally 
raised by about from 60 to 100 percent. Iron increased by 
2863 tons, or 3°4 per cent.; and in value by £79,797, or 24°5 per 
cent. Imports of bar iron were 9786 tons; of which 8041 tons 
came from Sweden, and 1708 tons from Holland. Angle and 
corner iron reached 3687 tors, mostly from Holland. The prices 
during the year for iron bars were :— 


Silesian, Swedish, 
per ton. per ton. 
£ 8s. 2a2424 2 «. 
From Jan. Ist to Feb. 8th.. .. 6 5 to 615) 
Average, Feb. 8th to Oct. Ist .. 615 ,, 7 571110 to12 5 
Oct. Ist to Dec. 31st .. .. 7& » F 15§ 


Imports of pig iron by sea to Stettin amounted to 70,770 tons, 
of which 54,621 tons came from England, 15,355 tons from 
Holland. The English and Scotch pig iron market showed some 
animation in the beginning of the year, which was not con- 
tinued, chiefly through orders from America failing. English 
pig iron warrants fell from 38s. 8d. in January to 30s. 6d. in 
November. Scotch pig iron warrants fell during the same period 
from 47s. 8d. to 38s. 6d. Roused by the large increases in the 
prices of copper and tin, speculation began again in December, 
and raised the value of English pig iron to 33s. 5d., and of 
Scotch to 43s. 5d., the market continuing to be favourable to the 
trade up to the end of the year. A considerable advance of 
prices took place in the metal market, especially in copper, tin, 


and zinc. The standard prices of pig iron per ton here from 
warehouse were :— 
English 5 
22.4 £28064 £2246.4 £4644. 
January oo hoo oo BEF 6093.39.66 .:30 Om4.0 8 
Average, Feb.—Nov. 214 0,,217 6..8 6 4,817 9 
December .. .. .. 216 0,,219 0..8 90,,819 0 


The standard price here from warehouse for iron sheet plates in 
common business qualities was :— 


Per ton Per ton. 

£8. £ s. d, 
January Ist to June 14th - 8 00 to 810 0 
June 10th to October Ist .. .. 810 0 , 9 
October Ist to December 3ist '.. 810 0 , 950 


The export amounted to 19,240 tons; 7715 tons being bar iron, 
of which 4160 tons went to Denmark and 1617 tons to Russia, 
5451 tons scrap iron mostly to the United States. Lead, raw 
and worked, decreased by 48 tons, or 17°4 per cent.; and its 
value by £368, or 7 per cent. The prices for lead here were:— 


Inland soft lead. Spanish, 
er ton. Per ton. 
£ 8. £ 8. & 8. & 4. 
Until end of November - 14 0t0o15 0 .. 17 0t0 1710 
In December .. .. .. .. 17 04,18 0 .. 19 0,, 1910 
For Banca tin :— 
Per ton. Per ton. 
£ s. d. £ 8 


» a. 
Up to middle of October .. .. .. 110 0 0 to 115 0 O 
From middle October to end of year.. 11710 0 ,, 175 0 0 


Raw zinc at the beginning of the year was at £13 15s, per ton, 








but rose to £20 and £20 5s. per ton at the end of the year—loco 
Breslau. The prices of zinc sheet plates were :— F 


Per ton. Per ton 
£ sd, £ as. d, 
Until the beginning of October .. .. 18 5 0 to 19 0 0 
From October until December 81st 1910 0 ,, 2510 0 


The extension of marine traffic during 1887, and the consequent 
improvement of freights which had been depressed for so long a 
time, has led to a general increase in shipbuilding as well as to 
a rise in the price of materials. The principal shipbuilding yard 
here is the Vulcan shipbuilding and machinery works, which has 
a large plant, including forty steam engines. The number of 
hands employed in 1887 was 3254, against 5282 in 1886. The 
total amount paid for labour in 1887 was £128,510, against 
£206,834 in 1886; the value of the year’s produce £670,000, 
against £525,000 in 1886. In the latter part of 1886 they 
received an order for a large iron steamer for the Hamburg 
American Packet Company to be 460ft. in length ; also in 1887 
an order from the North German Lloyd's to build one of 450ft. 
long. During 1886 there were built and delivered :—Two large 
ironclads of 3000 tons displacement each and 4500 indicated 
horse-power ; two large steamers of 7600 tons displacement 
each, and 3500 indicated horse-power ; six ships of various sizes, 
one large marine engine, twenty-eight 1c tives, five steam 
engines and boilers. By the beginning of 1888 there were in 
in course of construction :—One war vessel of about 4500 tons 
displacement—for China—delivered ; two fast steamers of 9500 
and 9000 tons displacement; four smaller steamers, twenty- 
five locomotives, several steam engines and boilers. The ship 
and machine factory of Méller and Holberg employed 334 work- 
people, 154 on machinery construction, and 180 on shipbuilding. 
The sum paid for labour amounted to £12,535, or an average 
per hour of 8d. The ironfoundry, machine factory, and ship- 
building yard of Aron and Gollnow employed at the beginning 
of the year 421 labourers, and at the end 468. There were 
constructed and delivered during the year seven screw steamers 
with compound engines ranging from 60 to 105 indicated horse- 

wer, two ship’s compound engines, two ship's boilers, three 

ilers for industrial purposes, one set mechanical dredging fit- 
tings, thirty-nine spirit tanks. There were also large orders for 
brickmaking appliances, presses, clay cutters, cement making 
appliances, field forges, machinery for grinding, and saw mills, 
— pumps, ventilators, also in repairs to other machinery and 





Russia: Trade of St. Petersburg in 1887.—Imports into 
St. Petersburg in 1887 showed a gradual decline, and fell 
off by £1,676,070, or 23°4 per cent. under those of 1886. The 
main cause of this is the same that affects the importation 
of foreign commodities in all parts of the empire, viz., the 
highly protective and, in some cases, prohibitive duties 
of the Russian Customs’ tariff, which now renders access of 
foreign merchandise to the country attended with greater and 
greater difficulty. The result is that native manufactures are 
inordinately fostered to the injury of the consumer at large, and 
perhaps to the disadvantage of the agricultural class. Nor does 
the manufacturer seem to benefit in any great degree, inasmuch 
as, pampered by high duties, he is inclined to overproduce, a pro- 
cess followed by stagnation in trade or market crises, when an 
appeal is made for further protection, even against competition 
within the confines of the Empire. British shipping entering 
St. Petersburg in 1887 increased by 35,334 tons, or 6°5 per 
cent., and its proportion of the whole from 48°1 to 51°7 
per cent., but the trade between Russia and Great Britain 
is gradually decreasing, both in exports and imports. The 
exports from Russia to Great Britain, which in 1872-1881 
averaged 32°03 per cent. of the whole, declined in 1887 
to 29°85 per cent., and the imports from 25°16 to 24°09 
per cent. The principle of reciprocity, which should 
govern all healthy transactions, being infringed, the usual 
results may be expected to follow. The British manufac- 
turers and merchants not finding a ready market for their 
commodities in Russia, seek one where trade is conducted 
on the natural bases of give and take. Accordingly, Russia 
which had formerly almost the entire monopoly of supplying the 
British market with such raw products as flax, hemp, linseed, 
tallow, wheat, &c., has lost her privileged position almost 
entirely owing to her protective policy, as exhibited by her 
abnormal efforts to foster and develope manufacturing industries 
within her own confines. Raw and half-manufactured commo- 
dities such as coals, and worked products such as agricultural 
machinery and machinery for textiles, chemicals, &c., continue 
only to find a market in Russia, because these products form 
chiefly either the indispensable requirement of Russian manu- 
facturers, or are such as cannot be produced in this country. 
The higher rate of Customs duty imposed in May, 1887, on land 
and seaborne coals had the effect of sensibly diminishing their 
importation into Russia, especially at the southern ports, where 
native coals were able to compete successfully with the foreign 
article. The entire quantity of coals brought into Russia was only 
1,401,237 tons,as compared with 1,726,014 tons in 1886, a dimi- 
nution of 324,777 tons, or 18°75 per cent. Of these quantities 
1,187,179 tons came from Great Britain, as com with 
1,383,652 tons in the preceding year, a decrease of 196,473 tons, or 
14°2 per cent. At St. Petersburg the decrease was only 12,856 
tons. The great distance separating the northern district from 
the Azoff and Don coal basins renders all competition at the 
northern ports on the part of Russian coalpit owners in these 
basins impossible. The object of the increase of duty on foreign 
coal was partly fiscal, but mainly protective of the native product 
in the south of Russia, where it was not fully attained, owing 
to the insufficiency of the means of transporting native coal to 
the southern markets and the combination of native pit pro- 
prietors, which drove the commodity to exorbitant prices, 
especially in the winter months, and rendered again for a time 
possible the importation of coals from Great Britain. With 
the exception of a very marked increase in the importation of 
machinery for manufacturing textile goods and in that of steam 
engines, every other description of machinery declined in 1887, 
also cutlery, scythes, sickles, tools, and other descriptions of 
hardware. Some classes of American hardware, such as axes, 
locks, pitchforks, saws, spades, tools, &c., compete successfully 
in Russia with our own products of a similar kind, as they are 
in most cases cheaper and more novel and varied in make. The 
importations from Austria and Germany under the preceding 
heads also declined owing to the higher duties, though not in 
the same di in some classes; for instance, portable engines 
from Great Britain decreased, while those from Germany 
increased. The comparative cheapness of German hardware 
drives our own nearly out of the Russian market. Thus 
German cross-cut saws are considerably cheaper, and they 
therefore command a much larger sale than our own, which are 
held in much higher esteem. German edge tools and iron 
hammers are cheaper than ours, the difference in price making 
the latter, though preferred, inaccessible to the Russia 
purchaser. Works have been recently established in this 
country for the manufacture of these articles. Large 
quantities of locks, metal goods, padlocks, and tinned 
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wire are imported from Germany and sold at lower 
prices than those of English make. | Manufactures of these 
articles are being started in Russia, and, owing to the 
high duties which here protect them, they will be able 
to compete with similar German products. So as to mis- 
lead the ignorant purchaser in Russia, the German manufac- 
turer, while not generally pirating English trade marks, has 
generally printed in English on his goods, “Best quality,” 
‘“* Warranted best cast steel,” and being packed up in the same 
style as English goods, they find greater favour than they other- 
wise would, Russian wholesale dealers in German cutlery, 
tools, &., require them to be made up as English goods in 
paper, and with labels closely resembling our manufactures. 
‘According to the report of the governor of the Trans-Caspian 
region, the sale of Russian goods is yearly increasing, not only 
in Persia—notably at Budjnurd, Kushan, and especially at 
Meshed—and driving British goods out of the neighbouring 
Afghan territory. Bokhara is replete with the produce of 
Russian manufactures, with which English goods cannot com- 
pete. Native dealers of the Caucasus, Trans-Caucasus, and 
Turkish Armenia, are said to have become large purchasers of 
Russian manufactures; and Great Britain, which formerly 
enjoyed almost the monopoly of the trade, is now receding com- 
mercially into the background. Business in raw metals was 
very brisk, particularly in iron and steel; the former fetched 
better prices than in 1886, and orders were received at still 
higher rates for the following year. The price of copper was the 
same as in 1886. Russian cutlery and hardware were in good 
demand. The facilities afforded by the new sea canal for 
vessels to proceed direct to St. Petersburg continue to operate 
against Cronstadt as a port for discharging and loading cargo. 
The inconvenience at times experienced from the crowded con- 
dition of the river will shortly be remedied by the opening of the 
new harbour. The establishment of the port of St. Petersburg 
at Gutuyeff has not been decided, there being rival schemes. 
The leading members of the mercantile community advocate a 
plan which would not remove the commercial quarter of the 
town, with its accessories of trade, to a considerable distance. 








THE LONDON ELECTRIC SUPPLY CORPORA- 
TION—ELECTRIC STATION, DEPTFORD. 


We give on page 471 a few illustrations of the roof over 
the fine building of the London Electric Supply Corpo- 
ration at Deptford, It is designed on the principle of a tied 
arch, of which Fig. 1 is an elevation. The tie, however, is, as 
in all these structures, of no avail in resisting the wind pressure, 
which had to be dealt with by the bending strength of the 
columns on the one hand, and the anchorage in the end walls 
—Fig. 2—on the other. Accordingly the wind pressure on the 
upper part of the roof is taken by the end walls, and that upon 
the lower part and on the side screen is mainly taken by the 
bending strength of the columns, The wind bracing under the 
skylight has the function of transmitting the lateral wind pres- 
sure to the anchorage, and also the longitudinal wind pressure 
to the centre of the building—Fig. 3—where it is taken down to 
the traveller girders by means of a vertical bracing—Fig. 4— 
and from thence to the ground by the columns. The purlins 
are constructed as continuous girders, which accounts for their 
shape; in this way they could be made extremely light in 
appearance. As there are now four roofs side by side, the 
lateral strength of the structure, originally designed for two 
roofs, has accordingly been farther increased. The traveller 
girders—Fig. 5—are designed to carry a loadof fifty tons on the 
four wheels of the traveller, irregularly distributed as it may be 
according to the position of the weight to be lifted. They are 
comparatively light structures, but as the shearing strains in 
these girders are in proportion to the bending strains very great, 
the webs are made double, with a space of jin. between the 
webs, and with internal stiffeners, partly in order to give the 
web the necessary stability under the load on the top, which 
may be applied at any point, partly in order to enable the rivets 
to resist the horizontal or the vertical shearing force by fourfold 
shearing. This appeared to be the most convenient solution 
of the difficulty arising from the heavy concentrated load. The 
couples of traveller girders on the top of the columns have 
horizontal angle iron bearing between the top flanges. The roof 
is not only of very pleasing appearance, but it affords cover 
with small vertical height above the springings, and M. Ferranti 
. to be congratulated upon his acceptation of this type of 
design. 








INSTITUTE OF MARINE ENGINEERS.—-A meeting was held in the 
Langthorne Rooms, Broadway, Stratford, on the 21st inst., in con- 
nection with the Institute of oe Engineers, presided over by 
the honorary secretary, Mr. James Adamson. Mr. J. McFarlane 
Gray, chief examiner of engineers to the Board of Trade, read a 
paper on “ Pressure,” and gave a highly interesting and instructive 
address, which was tetoned ' to with evident pleasure by an appre- 
ciative audience. Mr. Gray recalled a few reminiscences of his 
early life, and told several anecdotes of more recent date, illustra- 
tive of the power of littles, and the weighty consequences which 
frequently follow directly in the line laid down by apparent trifles ; 
pointing out also that the duty of each and all is to find pleasure 
and a happy contentment in doing faithfully and well the various 
details of work which fall to our several lots in life without undue 
hankering after what lies beyond. ‘The subject matter of the 
paper was of a more scientific character, dealing with some of the 
properties of molecules in motion, of Newton’s laws of motion and 
of energy, interspersed with some valuable hints as to retaini 
rudimentary facts in the memory, and adding bit by bit to the 
store of knowledge to be treasured up for future use. 

ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—This club 
held the last meeting of the spring session at the Durham College 
of Scienco, Newcastle, on Friday, May 24th, when a paper on 
“‘Lubrication” was read by Mr. E. P. Bannister. The author 
drew attention, at the commencement, to the vast importance of 
the proper lubrication of all the working parts of machinery, and 
showed how great a saving may be effected by proper attention to 
it. Various oils, put in the market as lubricants, were mentioned 
and discussed, from which it was shown that many are highly 
injurious, especially when admitted in any manner to the boiler. 
The chief qualifications of a good lubricant were stated to be :—(1) 
Sufficient y to prevent metallic contact ; (2) greatest fluidity 
consistent with above; (3) minimum coefficient of friction ; (4) 
freedom from tendency to gum ; (5) absence of acids ; (6) high 
flashing point and low freezing point. Some samples of the best 
lubricating oils were exhibited, and the great superiority of mineral 
oils for cylinder lubrication was enlarged upon. A Tullin’s oil 
tester was described, and the method of using clearly explained, 
diagrams and tables of results obtained from this, as well as from a 
viscometer being drawn up. The lecturer concluded by describing 
with sketches, many forms of lubricators, and gave some ae 
particulars concerning the Russian oil wells, A discussion follewe 
the reading of the paper, after which Mr. Bannister was accorded 
a vote of thanks, The secretary announced the programme of 
excursions arranged for the summer session, and reported that 
owing to the courtesy of the North-east Coast Institute of Engi- 
neers and Shipbuilders, the Engineering Students’ Club would join 


ELECTRIC LIGHTING AT THE PARIS EXHI- | facing the gardens, are all enclosed bodily in large opal 


, 1 | egg-shaped globes set in ornamental bronze frames of 
BETION.-THE FARIUS BENRION SYSTEM. | exactly the yore design throughout. There is thus a 


Tue Pilsen arc lamp is extensively employed in the | eneral uniformity and symmetry in keeping with the 
lightin of the Exhibition, about 160 ing in use | acades of the buildings, and a pleasing coup del pro- 
altogether up to the present. Of these about thirty are duced. At the same time, the visitor who wishes—while 
run by the Edison and 116 by the Marcel Deprez central | discussing the vins du pays in the restaurants facing the 
stations, the remainder, which are installed in the Palais | gardens, if interested in electrical matters—to take a 
des Machines, and run off a Henrion dynamo fixed there, | mental note of the running of the different systems, will 
serving to light part of the nave and galleries of that be able to recognise the Pilsen lamp by its narrow semi- 
building. The lamp is well known amongst English | circular top, generally painted red, which contains the 
electricians, the merit of the principle of its regulation, | pulley supporting the carbon holders. In the interiors, 
by the direct action of solenoids, without the inter-| such as the Galerie Desaix, where forty-four of these 
lamps are installed, and are 
not enclosed in the above 
FIG. 1 manner, they may be easily 
distinguished by the glass 
cylinder above the globe, 
which permits the regulating 
apparatus of the lamp to be 
seen—see Fig. 9. 


In the Machinery Hall— 
Class 62—in about a central 

sition, this firm has an ex- 
ibit comprising a number of 
Henrion dynamos, automatic 
potential and current regu- 
lators, measuring instru- 
ments, switches, and other 
electrical apparatus which 
are well worthy of remark, 
and we note herewith some 
details of the various points 
of interest. The dynamos 
are constructed with two or 
four poles, and are all built 
with disc armatures of the 
Gramme type. Fig. 1 shows 
the four-pole machine with 
compound winding, the same 
type as thatrunning thelight- 
ing in the Machinery Hall. 
In this machine the bed-plate, 
field magnet supports, and 
bearings are cast in one piece. 

The armature, which is 
wound on a soft iron wire 
core, is mounted on a copper 
disc, whose rim is turned 
hollow to receive the inside 
edge of the coil. The latter 
is then centralised and kept 
in ition by copper arms 
bolted at one He to the disc. 
The connection between dia- 
metrically opposite coils, 
which in a four-pole machine 
are continuously at the same 
electric potential, is effected 
in the usual way by a series 
of brass rings insulated from 
each other, placed side by 
side along the shaft between 
the armature and commu- 
tator, each ring forming a top 
and bottom connection to a 
pair of opposite coils. The 
length of shaft taken up by 

sition of clockwork or other mechanical devices, | these rings is about the same as the length of the 
aving long been recognised. The firm of Messrs. field magnets, as seen in the figure, so that the 
Fabius Henrion and Co., of Nancy, are the makers brushes are well clear of everything, and the 
of these lamps in France, and have turned them out with commutator is easily got at all round. There are, 
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| 
first-class workmanship and the addition of some improve- | of course, only two sets of brushes 90 deg. apart, and 
ments in details of construction. In fact, the lampis an old | turning ‘together on a rocking frame. There are two 
friend in new clothes. The arc lamps, of whatever system, | brushes to each set, each of which can be independently 





them in their forthcoming visit to the Forth Bridge. 


which are suspended in front of the restaurants fringing | adjusted as to pressure by the device shown in Fig. 2. 
the exterior of the three main Exhibition buildings and | The brush B after being put in the holder and fixed by 
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the nut », can be removed from the commutator or 
brought up to it, and the right pressure applied by 
moving the handle H against the spring S, the brush 
one fixed in any position by screwing the handle itself 
round. 

A dynamo machine, however well compounded, is only 
compound at some fixed speed,.and, therefore, as is fre- 
quently the case in the lighting of a factory, where a 
machine is run off the shop engine or shafting, some addi- 
tional regulation is required to compensate for irregulari- 
ties in speed. Such a regulator, which possesses points of 

eat merit, has been devised by M. Henrion, and applied 

y him with success to several installations. This appa- 
ratus, which is exhibited in action, is shown in Figs. 3 
and 4. Its function is to add resistance automatically to 
the shunt field magnet winding in the event of an increase 
in speed of the machine, and vice verséd. Any alterations, 
therefore, in the difference of potential supplied by the 
machine to the circuit of lamps consequent upon changes 
in speed, is, by this means, with resistance coils of suit- 
able value, automatically compensated. In the first place 
an oscillatory motion is mechanically imparted to the 
lever carrying the double pawl, seen in the figures. 
This is effected by driving the small pulley seen 
at the lower end of the regulator by means of a band 
running from the dynamo shaft or countershaft. This 
pulley carries a pin, fixed to it excentrically, working 
in a slot at the lower end of the lever, to which it there- 
fore imparts a to-and-fro motion. While often convenient, 
it is not necessary to drive the pulley of the regulator off 
the dynamo; it may be run by any separate means which 
happen to be most convenient, and not necessarily at a 
speed proportional to that of the machine. The lever at 
its upper end forms the pivot to a double pawl, which is 
free to move about its centre, and maintains ordinarily a 
balanced position. On the same centre as the centre of 
oscillation of the lever, but not moving with it, are two 
ratchet wheels, rigidly fixed together, with their teeth in 
opposite directions, and attached rigidly to the ratchet 
wheels is a switch arm S. The pole pieces of the electro- 
magnets immediately above the lever are made to corre- 
spond in shape to the curve of the pawls, and the latter 
are made so that one rests immediately above each 
ratchet wheel. It will now be seen that should a current 
pass through one electro-magnet, say that on the left-hand 
side, the left-hand pawl will be attracted upwards and 
force the other one to engage in the teeth of one ratchet 
wheel. As the oscillation of the lever still continues, it 
follows that the ratchet wheels are moved round by one 
tooth for each oscillation, and the switch arm S is carried 
round with them. The two terminals of the machine 
whose potential is to be maintained constant under vary- 
ing speeds, are connected directly to the fine wire solenoid 
at the top of the apparatus. When in action the iron core 
of this solenoid is held in a certain position in the coil by 
attraction; but should the potential of the machine 
increase, the core is drawn upwards and establishes a con- 
tact at the top with the left-hand solenoid. Now the 
core itself is coupled by means of a flexible connection to 
one pole of the machine, and the top and bottom contacts 
are connected respectively to the two outside ends of the 
two electro-magnets, the two inside ends of the latter being 
connected together, and to the other pole of the machine. 








It follows, therefore, that when the core is drawn 
upwards by an increase in potential, the left-hand 
electro-magnet is connected directly to the terminals of 
the machine, and causes at once the attraction of the 
pawl underneath it. This, by the oscillatory movement, 
causes the switch arm S to move round over a series of 
resistance contacts, which inserts more resistance into the 
shunt circuit of the field magnets, and consequently 
reduces the potential again. For a fall in potential the 
core falls and makes the lower contact. This throws the 
right-hand electro-magnet into action, and, through the 
medium of the other pawl and ratchet, moves the switch 
the reverse way, by which resistance is cut out of the 
field. The resistance coils are included in the apparatus, 
of which Fig. 3 indicates the general appearance. 

M. Henrion has also applied the same principle to an 
automatic regulator of the angle of lead of the brushes. 
The necessary regulation of the position of the brushes on 
the commutator depends entirely upon the current the 


machine is developing; consequently the solenoid at the 
top of the apparatus—Fig. 5—upon which the regulation 
depends, is wound with thick wire and carries the main 
current. The core of this solenoid plays between upper 
and lower contacts as before, which are connected in pre- 
cisely the same manner to the two fine wire solenoids. 
The two sets of opposing ratchet teeth are on a quadrant 
fixed to the rocking frame carrying the brushes, and the 
whole frame is shifted automatically forwards or back- 
wards, according as the current is increased or reduced. 
In this apparatus the oscillatory motion of the lever 
carrying the pawls is imparted to it by the large spur 
wheel shown in Fig. 6. A pin fixed excentrically on this 
wheel works ina slot on the lever. The 
large spur wheel is driven by a smaller 
one, which is itself driven by a ved 
disc on the same spindle at the back of the 
apparatus—not shown. 

The ammeters and voltmeters manufac- 
tured by this firm are of the Schukert type. 
These are of the general appearance shown 
in Fig. 7, and consist of a soft iron arma- 
ture or needle, semi-cylindrical in shape— 
n Fig. 8—and fixed at one side to an 
axis passing excentrically through the centre of the 
coil as shown. A _ small counterpoise C is some- 
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times added. The needle tends to set itself concen- 
trically with the coil when a current passes, and 
this movement is indicated by the pointer. The 
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external appearance of the lamp is shown in Fig. 9, 
and the details of construction in Fig. 12. In the latter 
the two pairs of vertical supporting rods, which, in the 





FIC,.9 
lamp are opposite to each other, and form a 


uare, are 





here shown side by side for clearness. It will be seen 
that the rods are insulated from the upper and lower 








frame plates, but that each pair of rods is electrically 
connected by being together connected to the brass 
bobbins on which the solenoids are wound. The cores 
are of the usual cone shape as shown, and fixed in their 
tubes carrying the upper and lower carbons. A section 
of one of the guide wheels W is shown, which nowhere 
exceeds one aiiaoaes in thickness. The tubes containing 
the cores, and carrying the carbon holders, are connected 
electrically to their respective guide rods by flexible wires, 
The shunt solenoid B is wound with two coils as usual, 
and A serves to strike the arc. The current enters at the 
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positive terminal, passes immediately to the upper carbon, 
and from the lower carbon to the small cut-out coil, 
thence through the series coil A to the negative terminal. 
The armature of the cut-out coil is then attracted, and 
throws the fine wire shunt coil of B into circuit. The 
shunt circuit is connected across the carbons only, and 
consists of the two coils on B in series. The approaching 
of the carbons is effected equally by both coils, the shunt 
drawing the lower carbon up, and the series allowing the 
top pees Jom to fall mechanically; also the two actions take 
place together, the carbon holders being attached to the 
ends of a cord passing over a pulley at the top of the 
lamp. In the figure P Pare the two opposite edges of 
the pulley—not shown—over which the cord To 
maintain a fixed or focussed arc, the upper carbon is made 
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double the thickness of the lower. When the carbons are 
consumed the current ceases to pass through the cut-out 
coil, the armature of which is then released and forms a 
connection, which allows the main current to pass through 
the thick wire coil on Band the German silver coil, whose 
resistance is equivalent to that of the lamp. Fig. 11 
shows the carbon holder employed. 

In the Machinery Hall there are four of these lamps 
in the nave of 24 ampéres, six 8 ampcre lamps in the 
lower and two in the upper galleries. These are run as 
indicated in Fig. 10. A resistance of a little over 2 ohms 
is added to nik pair of lamps in multiple arc, and about 
5 ohms to each large lamp. The motor driving this 
machine is a Lenoir double-cylinder gas engine of 24-horse 
power, installed by the Compagnie Parisienne d’Eclairage 
et de Chauffage par le Gaz, running at 150 revolutions, 
and driving the dynamo at 680 revolutions by belting. 
The dynamo developes 150 ampéres and 110 volts, and 
weighs in all 3700 lb. 

The exhibit comprises seven dynamos of various sizes, 
one of which runs a circuit of arc and incandescent lamps. 
The latter are the Khotinsky lamps—of Rotterdam-—and 
are made in two sizes of 16 and 32 nominal candles. 
Eight Pilsen arcs, of various sizes, are shown running. A 
double switch, for two circuits and two dynamos, is also 
exhibited, together with various switches and interrupters, 
and the automatic appliances above described. 








CANAL FoR THE CrIMEA.—The preparatory works for the con- 
struction of a canal through the Isthmus of Perekop, in the Crimea, 
have been completed, and the excavations are to begin shortly. 
The canal will be spanned by two large iron bridges. 

ASSOCIATION OF BIRMINGHAM STUDENTS OF THE INSTITUTION OF 
Civi, ENGINEERS.—At the general meeting of this Association, 
held last Wednesday, the 22nd inst., Mr. E. Pritchard, M. Inst. C.E., 


was re-elected president. Messrs, R. Godfrey, Assoc. M. Inst.C.E., 
J. W. Gray, C. Hunt, and W. 8. Till, MM. Inst. C.E., were 
lected vice-presidents; Mr. B. Godfrey, hon. secretary and 





bd 
treasurer; and Messrs, W, A. Miller, A. W. Pritchard, and W. 8. 
Till, were elected to serve upon the committee. Mr. B. Godfrey 
was elected hon. secretary in the place of Mr. Robert Green, who 
has been compelled to resign his position as hon. secretary, conse- 
quent upon bis having recently been admitted as an associate 
member of the Institution. 
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RAILWAY MATTERS, 


Tue enormous business of the New York elevated 
railroads during the celebration of April 30th necessitated the 
running of 8382 trains on the main lines daily. The average daily 
number of trains on this road, exclusive of the three short branches, 
is 2700. The average daily train-mileage on the main lines is 
about 21,000; during the celebration it was 27,185, The Razlroad 
Gazette says the number of trainmen in service was increased from 
877 to 1 1, 


Tne administration of the Swedish Railway some time 
ago instructed Mr. Sandberg to carry out a series of experiments, 
with a view to ascertain whether rails containing 0:04 per cent of 
carbon, as used in England, might be safely substitu for those 
containing only 0°03 per cent., as now on the Swedish lines. 
More than half the O04 per cent. rails, when subjected in winter 
to the test blow of a falling weight, broke. It is assumed to follow 
that there will be no market for such rails in cold climates, 


Oy Wednesday night the Midland Railway Company 
began to use the electric light on their system, the light being 
used for the first time on the London and chester and Liver- 
pool express. The dynamos are situated in the rear *s van, 
the driving gear being attached to the axle of the front pair of 
wheels. e ae of the dynamos was found to be very quickly 
and easily regulated, and during the run from London to r 
the light was quite steady and brilliant. During the stoppage of 
the train to change engines the light was kept perfectly y by 
the accumulators, 


In a paper on transport of heavy chemicals grea in the 
Chemical Trades Review, the writer says ‘‘ one of the first things we 
have to consider in the transportation of solids is the bulk or space 
occupied by a definite weight ; if we desire to construct a wagon 
to hold thirty black ash balls, each made of 3 cwt. of salt cake, we 
should have data from which to calculate, and from actual practice 
it may be taken that 10 cubic feet are required for each ball. Let 
us also consider such a question as the carriage of chemical salt. 
A railway truck measuring 14ft. 6in. by 7ft. by 3ft. 6in. will carry 
152 ewt. of salt, the tare of the wagon being 99 cwt., so that a 
gross weight of 25lcwt., has to be hauled to transport 152cwt. of 
the commodity. Furthermore we learn that a cubic foot of 
chemical salt weighs 49 lb., or 46 cu. ft. of stowage per ton of salt.” 


Ata recent meeting of the Board of Trustees of the 
Brooklyn Bridge the report of the committee appointed to prepare 
plans to increase the terminal facilities of the Brooklyn Bridge was 
unanimously adopted, and authority given to purchase as much as 
necessary of the surrounding property. ie estimated cost of 
building the New York terminus, including the cost of the land, 
is about 400,000 dols. The Railroad Gazette says:—‘‘ There are to 
be two cables and four tracks, the additional tracks to be over- 
lapped with those now in position, making a ‘gauntlet’ on each 
side of the bridge. At the terminals the incoming tracks diverge 
to pass on either side of the unloading platform. After unloading 
the trains pass on to tail switching tracks, from which they are 
sent out to two sides of the loading Loe ores By this system two 
trains can be loaded and two unloaded nearly simultaneously, and 
loaded trains pass no switches. Provision is made by stairways 
for passengers to enter and leave the platforms without crossing 
any tracks.” 


A Boarp or TraveE report by Major-General Hutchin- 
son has been published on the fatal accident which occurred on the 
19th March, at Redhill Junction station on the South-Eastern 
Railway. In this case, as the London, Brighton, and South-Coast 
Company’s 9.25 a.m, up express ego aed train from Brighton for 
London was passing through Redhill Junction station, where it was 
not timed to stop, at 10.7 a.m., a carriage lifter named Jesse 
Tyler, riding on the front platform of a Pullman car, which he was 
accompan ing to watch if its axles ran hot, while looking back and 
patter on eaning too far over the gate on the left-hand side of 
the platform of the car, to enable him to get a view of one of the 
axles, struck his head against one or more of the cast iron columns 
which support the platform roof on the up side of the station. 
The rear guard of the train, who witn the accident, imme- 
diately rang the electric bell communication, whereupon the train 
was promptly stopped. ler was then found all in a heap on the 
platform, close to and inside the gate on the left side of it, quite 
unconscious, in which condition he remained till he died, about 
two hours and a-half after the accident, 


THE average earnings in six months upon our English 
railways is about equal to the original cost of a locomotive. But 
the earnings of these machines vary in a very considerable extent 
on the different railways, a fact which introduces a difficulty in the 
way of paper enam, | what are called uniform mileage rates. Apart 
from the Metropolitan and District Railway Companies, the engines 
on which systems earned £4585 and £3427 respectively, the highest 
amounts earned per locomotive are shown by the southern lines, 
Thus the Chatham Company’s engines earned on the average £3512 
each, the South-Eastern £3191, the Brighton £2906, and the 
South-Western £2854, the large suburban traffic of these companies 
materially increasing the figures. On the North London, where 
the mileage is short and the traffic very heavy, the ave for 
each engine is £2894. The Great Western Company, which has 
the lon; mileage in the country, earned its revenue at the rate 
of £2579 per engine, the Great Eastern following with £2505, the 
North-Western £2384, the North Stafford £2326, Great Northern 
£2274, Midland £2192, North-Eastern £2166, and the Lancashire 
and Yorkshire £2130, On nineteen English lines the average 
earnings per engine was £2425, In Scotland, the Railway News 
says, the North British Company's engines do the most profitable 
work, earning £2385 each, against £2120 on the Caledonian, and 
£2010 on the Glasgow and South-Western. In Ireland the highest 
return per engine is £2580, on the Great Northern ; the Dublin 
Wicklow system, with a large suburban traffic, following with 
£2478, and the Midland Great Western £2335, Great Southern and 
Western £2205, and the Northern Counties £1969 per engine. 
Taking the twenty-nine companies, the traffic receipts give an 
average of £2396 per engine for the first six months, 


Tue growth of Tasmanian railways has lately been 
rapid. In 1888 the Government lines aggregated 1574 miles of 
working railways, and 145 under construction. The main line 
railway, which—including eleven miles of a Government railway— 
unites the chief cities, Hobart and Launceston, was constructed 
under a State guarantee of 5 per cent. upon the net capital— 
£650,000. Thus the main artery of the Tasmanian railway system, 
a line which from Hobart to the junction with the Government line 
at Evandale is 1224 miles in length, isin the hands of a company, 
while lines which are for the most part feeders of this main trunk 
line are Government works, Thus there is a branch from Bridge- 
water up the Derwent Valley, which, reaching Glenora—twenty- 
four and a-half miles—taps the rich agricultural district of 
Macquarie Plains, and the orchards and hop grounds of New 
Norfolk, Bushey Park, and Ellendale. A branch extends from 
Conara through the dairy country of Fingal to the coal-fields of 
St. Nicholas and beyond, a distance of forty-seven miles. The 
western line, which junctures with the main line at Evandale, has 
now been extended to Ulverston, a distance of twenty-three and 
three-quarter miles, and the extension of the line, eighty miles 
from Launceston, intothe splendid agricultural and mineral country 
lying between that northern town and Scottsdale, will shortly be 
en wren There are also under construction the line 
Brighton, vié Green Ponds, to Apsley—twenty-six and a-quarter 
miles-~a feeder of the main line, To every point of the compass, 
except southerly, the railway system of Tasmania has n 
extended, during the last eight years, with considerable advantage 
to the Colony as a whole, and still greater benefit to those imme- 
diately served by the lines constructed. 





NOTES AND MEMORANDA. 


THE deaths registered last week in twenty-eight great 
towns of land and Wales corresponded to an annual rate of 17°4 
r 1000 of their aggregate population, which is estimated at 
,555,406 persons in the middle of this year. The rate varied from 
12°1 at ter, to 30°5 at Preston. 


Mr. ALEXANDER Pourcet has succeeded at the new basic 
Ppa steel works of Bell a of which Sir I, Lowthian 

ll is a member, in producing from Middlesbrough carrying 
177 per cent. of silicon and as much Bagg me steel with as low 
4 0°03 per cent. of phosphorus, e lining of the furnace is 
chrome ore. 


In London last week 2402 births and 1267 deaths were 
spas. Allowing for increase of population, the births were 
281, and the deaths 295, below the av numbers in the corre- 
ae weeks of the last ten years. e annual death-rate per 
1000 from all causes, which had declined in the seven preceding 
weeks from 18°8 to 14°8, was last week 15°2, 


France claims the honour of utilising a by rd water 
pressure than that recently put in ration in the Chollar shaft 
on the Comstock lode, in Nevada. At Brignoud, two kilometres 
from the valley of Grésivaudad, near Grenoble, a turbine 9ft. 10in. 
in diameter was put in operation in the year 1875, utilising a head 
of 1638ft. The bey rte and Mining Journal says it is still 
working, and gives 1500-horse power, with a flow of 300 litres of 
water per second, 


In a recent number of the Comptes Rendus is a paper 
on “The Alloy of the Standard International Kilogramme,” by M. 
J. Violle. The alloy of — and iridium, in the proportion of 
10 per 100, prepared with the test care by M. Matthey, is here 
found to be still somewhat defective. M. Violle’s researches show 
that an alloy of nine parts platinum and one iridium yields more 
uniform and accurate results, both as regards density and specific 
heat. The density thus obtained is an absolute constant, incapable 
of further modification under cold-hammering, annealing, or any 
other severe test, 


Ir is stated in the Metallarbeiter that iron can be cop- 
pered by dipping it into melted copper, the surface of which is 
by a melted layer of cryolite and phosphoric acid, the 
articles to be thus treated being heated to the same temperature as 
the melted copper. Another process consists in dipping the arti- 
cles into a melted mixture of one part of chloride or fiuorine of 
copper, five or six parts of cryolite, and a little chloride of barium. 
If the article, when immersed, is connected with the negative 
pole of a battery, the process is hastened. A third method con- 
sists in dipping the articles in a solution of oxalate of copper and 
bi-carbonate of soda, dissolved in ten or fifteen parts of water, 
acidified with organic acid, 


Tue theory of Dr. F. C. G. Muener, concerning the 
eharacter of the gas occluded in steel, bas, it is considered, been 
confirmed. ‘The inventors of the Mannesmann method of making 
steel tubes, by rolling them excentrically from a solid bar, 
sent to the Charlottenb laboratory two tubes closed at 
both ends, a partly finished product, therefore. The.steel con- 
tained 0°46 carbon, 0°25 silicon, 0°022 phosphorus, 0°01 sulphur, 
0:23 manganese, and a trace of copper. The hollow cavity con- 
tained 9°11 c. cm. of gas at a pressure of 760 mm. Chemical 
analysis showed that this gas was composed of 99 per cent. of 
hydrogen, and only 1 per cent. of nitrogen, confirming Mueller’s 
theory that the gas occluded in steel castings is hydrogen. 














Catcium sulphate is much more soluble in a saline 
solution such as sea water than it is in fresh water, but its solubility 
rapidly decreases (1) on concentration of the saline solution, and 
(2) with increase of temperature and pressure. Sea water having 
a density of 1027 was evaporated, ons analyses made at different 
densities with the following results:— 


Saline Constituents per Cent. 


Density .. .. .. 100 .. 106 o- 109 « 3308 

Sodic chloride... .. 2°6521 .. 44201 .. 79563 .. 23 8689 
Calcic sulphate .. 0°1805 .. O°2175 .. 03915 .. None 
Calcic carbonate .. 00103 .. OO171 .. None .. None 
Magnesic carbonate 00065 .. 00032 .. None .. None 
Magnesic chloride .. 0°2320 .. 03865 .. 06960 .. 20880 


Magnesic sulphate.. 0°1890 .. 0°3150 05670 .. 17010 


So that on concentrating sea water at ordinary atmospheric pres- 
sure, three distinct stages may be traced:—(1) Deposition of basic 
magnesic carbonate; (2) deposition of calcic carbonate, with re- 
maining traces of the basic magnesic carbonate and bydrate; and, 
finally (3) deposition of the calcic sulphate. If the sea water be 
heated and concentrated above a density of 1-225, the salt com- 
mences to crystallise out. These experiments—*‘ Transactions” 
I.N.A.—show that if sea water be boiled merely under atmospheric 
conditions, it would be quite possible, by taking care that its 
density does not rise above a certain point—1‘09—to prevent the 
deposition of the calcium sulphate; but any such regulation of 
density is rendered abortive by the fact that pressure and conse- 
quent raising of the boiling-point acts upon the calcium sulphate 
in solution in exactly the same way as concentration, as it is found 
that this substance is perfectly insoluble in either sea or fresh 
water at a temperature of 150 deg. C. In the present high-pres- 
sure boilers, even if the sea water be mixed with a hund times 
its volume of distilled water, so as to reduce its density very low, 
deposition of calcium sulphate still occurs, 


WHEN a mixture of lead, tin, and zinc in the molten 
condition is well stirred up by mechanical means and then left to 
itself for some hours at as nearly as ible a uniform temperature, 
a single homogeneous alloy results if the proportion of tin present 
is not less than three-eighths of the whole; but if materially less 
tin than this is present, the mass divides itself into two different 
ternary alloys, lead predominating in the heavier one and zinc in 
the lighter one. This phenomenon, according to a Royal Society 
— by C, Alder Wright and C. Thompson, is entirely distinct 

rom the segregation of alloys during solidification, in consequence 
of formation of eutectic or other differently fusible alloys. If 
there is little or no inequality of temperature at different parts of 
the mass, separation by gravitation only is complete in a few hours, 
at any rate when tolera nd pure metals are employed; but if the 
mode of heating is such that convection currents are set up, the 
separation is greatly interfered with, and in extreme cases almost 
entirely prevented. The heavier alloy is a saturated solution of 
zinc in lead containing tin, and the lighter one a similar solution of 
lead in zinc containing tin. No matter what the relative propor- 
tions between lead and zinc in the original mass, the two alloys 
always correspond to two conjugate points on the solubility curves 
of zinc in lead-tin and of lead in zinc-tin. But little, if any, 
difference in the way in which a given mass divides itself is 
noticeable, whether the temperature which the molten mass main- 
tained is below 600 deg. C. or above 700 deg. C. The tin contained 
in the mass does not distribute itself equally in the two alloys 
except when present in one particular proportion, which varies 
with the ratio of the zinc to the lead in the entire mass. With 
less tin than this the lighter alloy, and with more the heavier one, 
takes up the higher percentage of tin. When no tin is present, 
lead dissolves zinc to such an extent as to form an alloy containing 
1:24 per cent. of zinc, and zinc dissolves lead, forming an alloy 


-containing 1°14 per cent. of lead; the higher values found by 


previous observers being slightly incorrect through imperfect 
separation, Nothing abnormal ap to characterise the solu- 
bility curves of zinc in lead-tin and of lead in zinc-tin. In each 
case the amount of one metal dissolved by the other increases as 
the quantity of tin present increases, in such a way that the curves 
are somewhat concave upwards, 





MISCELLANEA. 


WE understand that Messrs. G. Baghino and Company, 
London, have contracted with her Majesty’s Government to under- 
take the salvage of H.M.S. Sultan for asum of £50,000 if successful 
or 40 per cent. on value of articles saved. 


THe American Manufacturer says Messrs. Carnegie 
Bros. and Co. are now “pe Xo manganese ore from Turkey. 
The first cargo, consisting of 1750 tons, was landed at Baltimore 
recently, is now being shipped to the works at Pittsburg. 


For the various entrances to the Spanish Exhibition, 
which opened yesterday, there are altogether forty-four Norton’s 
turnstiles, which are furnished by Messrs. Le Grand and 
Sutcliff, of London, who have also just provided six for the 
municipal baths at Burton-on-Trent, 


THe Town Council of Maldon, Essex, at its last 
monthly meeting resolved to carry out the plans submitted by 
Messrs, R. B. Grantham and Son in 1885, and approved by the 
Local Government Board in 1887, for the sewerage and disposal of 
the sewage of the principal portion of the town. 


A PATENT has been taken out by a Wakefield Seoty- 
man, it is said, for a method of casting pipes without sand moulds, 
‘*In superheated steam or gas jacketted metal moulds” pipes are cast 
which are uniform, sound, and true as if turned or bored by a lathe. 
It is stated that the Pipes so cast are not spongy or chilled, and 
they have excellent finish, 


THE prospectus is issued of a “Gold Mining Exhibi- 
tion,” to open at the Alexandra Palace, London, on July 15th, and 
to remain open a month. It is an exhibition which should be very 
interesting to a large number of our readers. It is under the 
patronage of nearly all the Agents-General of all the Colonies, and 
no doubt will be well supported. 


Aw engine for rolling steel rails, believed to be the 
largest ever made for the purpose, is being erected at the works of 
the Palmer Shipbuilding Company, Jarrow, Newcastle. It has 
two cylinders of 6ft. stroke, and when working up to its full speed 
is capable of exerting 10,600-horse power. The crank shaft is 2lin. 
in diameter, and the forging for this shaft weighed over forty tons. 
The weight of the entire engine is about 300 tons. 


A REMARKABLE example of the progress made in 
electrical manufactures during the last few years is afforded by a 
table of prices of to-day compared with those of 1883, in the 
‘*Economic Value of Electric Light and Power,” by A. R. Foates, 
of Cincinnati, who gives :—Dynamos, increased efficiency, 25 per 
cent.; decreased cost, 40 per cent.; incandescent lamps, increased 
efficiency, 100 per cent.; increased life, 100 per cent.; decr 
cost, 66 per cent.; carbon, decreased cost, 75 per cent.; wire, 
Font cost, 20 per cent.; line construction, decreased cost, 
20 per cent. 


WE have received a copy of “The Periodical Press 
Index,” a monthly record of leading subjects in current literature, 
now published by Messrs. Triibner and Co. It contains two main 
sections, namely, an index to leading subjects in periodical press 
for the month (1) arranged according to subjects, and (2) according 
to principal key-words, with full reference to subject index. The 
first part is divided into eleven classes, and each of these into sub- 
heads, As far as we can judge, the ‘‘ Index” seems to be carefully 
done, and to afford a complete and valuable record and index to 
current literature. 


Tue death is announced, at Paris, of M. Gaston Planté, 
whose researches upon the problem of voltaic accumulation, and 
discovery of the lead accumulator, are well known to all elec- 
tricians, M. Planté was at one time chemist to the eminent firm 
of Christofle et Cie., and his work there led him to study the 

henomena of polarisation, of which his discovery was the outcome. 

. Planté has an extremely retired life at his laboratory not far 
from the Bastille, and during recent years his health was ex- 
ceedingly precarious. The later work of Faure, Swan, Sellon, and 
other electricians, for the improvement of the accumulator, was 
entirely based upon Planté’s work. He was also the inventor of 
the rheostatic discharger, and author of several electrical works. 


Tue Edison and Swan United Electric Light Company 
have resolved for the present to give up installation work, and in 
a circular say : ‘‘ We intend to avail ourselves of every improve- 
ment which can be introduced into the manufacture of lamps, 
tittings, and instruments. We have made arrangements with 
Messrs, Mather and Platt, electrical, mechanical, and hydraulic 
engineers, of the Salford Ironworks, Manchester, to undertake the 
installation work, which we have heretofore carried on. Messrs. 
Mather and Platt have been sole manufacturers for the company 
of the well-known ‘ Edison-Hopkinson’ dynamo, and will continue 
to make the same under licence from the company. Mr. Black- 
burn, who has been the company’s resident engineer for some years 
past, has joined the staff of fae Mather and Platt.” 


On Friday last the Anglo-American Brush Electric 
Light Corporation, Limited, showed some experiments with their 
Mordey Victoria alternators working as generators parallel, and as 
alternate current motors. An alternator was shown running with 
a useful load of about 25-horse power. This machine has since 
been quite successfully tried as a motor working at 50-horse power. 
They were not able to put so large a load on the machines on 
Friday, but took the first opportunity of doing so, and a continuous 
run has, it is considered by the Brush Corporation, fully demon- 
strated the truth of the views set forth in Mr. Mordey’s paper, read 
before the Institution of Electrical Engineers last week, that a 
properly controlled alternator would work equally well and equally 
efficiently, whether its output is mechanicai or electrical, that is to 
say, whether it is a motor or a generator. 


WHETHER millstones can be used to advantage in a 
modern flour mill is a question upon which modern millers are not 
even yet quite agreed. The majority, it is true, answer, ‘No; 
decidedly not.” Millstones are still used for the reduction of the 
best middlings, notably so in Minneapolis mills. The American 
Miller gives nine opinions from various American millers. The 
first, an Iowa miller, says that with a full roller mill he is able to 
entirely beat another mill in his district which uses stones for mid- 
dlings, and which previously had the reputation of making the 
best flour. The next miller, from Nebraska, states that the mill- 
stone is better than rolls on fine, clear middlings, which he can 
reduce quicker and better by stones than by rolls. A Minnesota 
miller then argues most emphatically that there is a distinct place 
in the modern mill for the millstone; he says—‘‘ We spring wheat 
millers know that Pillsbury’s Best is the standard patent or mid- 
dlings flour of the country, and the nearer we can come to it the 
better. Why, I ask is Pillsbury Best superior to most patent flour ? 
Simply for the reason that it is reduced from clean, purified mid- 
dlings on well-balanced, well-dressed French burr stones. I, for 
one, am satisfied by actual experience, there is a certain texture or 
natural grit in a good stone that will granulate clean stock into 
flour which will retain moisture in the bread longer than any flour 
from the same stock reduced on iron rolls. Flour reduced on por- 
celain rolls comes nearer to that reduced by burrs than that reduced 
by iron rolls.” A Wisconsin miller says:—-‘‘ An advantage with a 
millstone, conditions being favourable, is, that the middlings that 
are clean, free from bran specks and germ, will new stand a sudden 
and close reduction with the millstone, which is well adapted for 
this stage of milling, while with smooth iron rolls it will be neces- 
sary to make three reductions with the necessary vag or bolt- 
ing after each reduction to obtain the same results. In the hands 


of a good, reliable and careful miller, the millstone will prove an 
advantage, while in the hands of a poor, careless, indifferent miller, 
or one not understanding the millstone, it will be the reverse, 
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TRESTLE FROM ORE POCKET TO MILWAUKIE, AND NORTHERN RAILWAY. 





GENERAL VIEW, SHOWING SHAFT HOUSES AND MINERS’ CLOTHES-DRYING HOUSE. 
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THE CHAPIN IRON MINE. 





We conclude this week the publication of a small series of 
engravings illustrating one of the largest, if not the largest, 
jron mine in the world. For the description we are indebted 
to one of the owners. This mine is located in Menominee, in 
the State of Michigan and in the, town of Iron Mountain. It 
is the best and largest mine in the United States. It led all 
others in production for the last three years. The formation 
has a strike of 15 deg. uorth of west. The dip of the forma- 
tion at the east end is 65 deg. to the north end, 80 deg. to the 
north and west of present workings, and lies between the slate 
walls. The length of the vein is three quarters of a mile, and 
comprises three forty-acre tracts of land. 

Connections,—A spur from the Chicago and North-Western 
Railroad and one from the Milwaukee and Northern Railroad, 
with full complements of trestles and pockets, are provided. 

Machinery—About three miles from the mine is the most 





shaft B and shaft C in the hanging wall, making in all four 
working shafts. Shafts B and C have been sunk 100ft. from the 
sixth level to the seventh level. No stopping has been done on 
this level; simply cross-cutting, which at this level showed the 
vein to be 60ft. wide of clean ore. There is a timber shaft on 
the foot-wall side 750 east from D, and they are now preparing | 
to sink another one about midway between D and the present 
timber shaft. This will also be used for conveying the men up 
and down. They are now sinking what is known as D shaft. 
This is in the foot-wall, and so located that it will not be neces- 
sary to sink another shaft for the working of the mine, as all the 
ore up to the west line can be brought up through this shaft. 
During the past two years the development work has been some- 
what retarded, owing to the fact that the deposit was so enor- 
mous in width that the old system of timbering could not be 
carried on to advantage; that is to say, that all the ore could 
not be taken out, as large pillars had to be left to support the 





mine. It was then. decided, after very careful study, both by 


has been used from the start. The development work on the 
property is not confined to the work actually done in the mine, 
but adjoining properties help to prove the extent of this one. 
Directly south, and 400ft. from Chapin, a shaft has been sunk, 
showing another bed of ore, which from its dip must eventually 
be on this property. The Hamilton Ore Company, which ad- 
joins the Chapin on the west, has a shaft down 1160ft. to the 
bottom of diamond drill; 200ft. deeper was also in clean ore; a 
drift from this shaft east and into the Chapin proves that this 
lens was also to be found on this property. The Luddington 
Mine, which is also on the west, shows 40ft. of ore against the 
Chapin west line, this showing it at a depth of 800ft. at D shaft. 
Two diamond drill holes were put down, which proved the ore 
at this point to be 60ft. in width. Ample work has been done 
by the Chapin Mining Company and by adjoining properties to 
prove that the Chapin field extends unbroken across the forty- 
acre tracts; they are now working two distinct “lenses” of ore, 
and parallel to each other. The new lens was first found on the 
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1.—Office. 

2.—Shipping office. 
3.—Shops and laboratory. 
4.—Engine-house, No. 1. 





complete as well as the largest air compressor in the United 
States, This is run by water of 8000-horse power capacity, 
and conducted through a wrought iron pipe 24in. in dia- 
meter to the mine. This furnishes power for the hoisting 
engine, drilling in the mine, and, in fact, every power purpose 
requiring power. They are now using 2000 out of 8000-horse 
power, The pipes are ample in size to allow the power to be 
increased as fast as it is required at the mine. The com- 
pressors were put in to save fuel, as wood and coal are expen- 
sive, coal having to be 
conveyed from the lower 


5 —Engine-house, No, 4. 
6.—Engine-house, No. 6. 
7 B.—Engine-house and shaft. 
8 C.—Engine-house and shaft. 
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VIEW OF CHAPIN MINE, AT IRON MOUNTAIN, MICHIGAN. 


9.—No. 3 Engine-house, 
10.—No, 7 Shaft. 
11.—Sawmill, 

12.—Dry house. i 





the officers and mining engineer of the company, to change from 
the Nevada system of timbering to the filling system, which is 
now being used. The filling is of sandstone, which is procured 
from a quarry a short distance from the mine. This system 
| renders it possible to take out all the ore which was left in the 
| pillars without danger of caving, which was the greatest danger in 
| mining the ore by the old system. As fast as the ore is removed the 
workings are filled solidly with rock, which renders the mine 
safe, and is very economical, as one ton of ruck will take the 


13.—Hospital. 

15.—No. 6 Engine-house, 
16.—Barn and stables. 
17.—Superintendent's house, 


Rc, yi 
ssi ayy erp 


4 


Mt hate ee fl 
ee 
‘# 


18.—Captain’s house, 
19.—Mining engineer’s house. 
20.—Master mechanic’s house. 
20a.—Timekeeper’s house, 


| fifth level, which on this level was quite small, but increased in 
| size on the level below, showing conclusively that the lens as it 
| goes deeper will prove a large mine in itself. Separate and apart 
| from the two bodies they are now working in the mine there 
| are two other lenses, which make four distinct deposits to be 
found on this property. As these have not been thoroughly 
developed, their extent cannot now be determined, and are not 
considered in making up the ore reserves. 
Ore reserves.—In making up the ore reserves nothing will be 
considered but ore ac- 
tually in sight and ready 





lake country. In addition 
to this hydraulic plant 
there is at the mine a 
full equipment for pro- 
ducing steam to be used 
in case of emergency. 
The hoisting machinery 
for “B and C” shafts are 
all new, and consist of . 
two 30in. by 60in. Cor- os 
liss engines, with link o 
reversing motion, tubular a 
boilers, two latest im- Zs ; 
proved hcisting drums, ke a 
14ft. Gin. and 10ft. 6in. 

by 5ft. Each will raise 
from 1250ft. level at a 
rate of 1200ft. per 
minute, hoisting two 
tons to the skip, A and 
C shaft, in the sixth 
level. Two horizontal 
compressed air Corliss 
engines 12in. by 36in. are 
placed to furnish power 
for theendless rope which 
the car will be attached 
to, and conveyed to and 
from the shafts. This 
system will greatly assist 
in tramming the ore, and 
also reduce its cost. The 
machinery for handling 
the ore on the surface and 
putting it on cars is very 
complete, and ample for 
years tocome. A trestle 
to the Milwaukee and 
Northern Railroad is 
rigged with an endless rope, so that full cars go out on one 
truck and are dumped and come back empty on the other. 
The machine shop, saw mill, blacksmith shop, &c., are of the 
very best ; in fact, everything in connection with this mine 
is excellent, no expense being spared. A Brush electric light 
plant furnishes light for the slope and docks, enabling the 
loading of ore to be done at night as well as in the day. 

Buildings.—This company have 180 dwelling houses, shaft 
houses, superintendent’s house, office, barns, and machine shops, 
which are in good repair and well constructed, many of them 
being in stone. 

Vessel property.—There are four veecels, all in good condition, 
of a combined carrying capacity of 5500 tons, which are used 
exclusively in conveying the ore from Escanaba to Lake Porto. 
While these are not sufficient to freight all the ore, they mate- 
rially reduce the cost. 

Developments.—The development consists of shaft A on the 
foot-wall side, shaft A in the hanging wall used as a pump shaft, 
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THE CHAPIN IRON ORE MINE.—MACHINE BUILDING AND REPAIRING 


place of two and three quarters of a ton of ore, The work of 
taking out the pillars is now an easy matter. The working 
shafts B and C being both in the hanging wall side, it becomes 
necessary to cross-cut north to the foot-wall, the drift in the 
foot-wall parallel to the ore; then cross-cut south through the 
pillar to the hanging wall, and uprise through the ore to the 
level above. A track is laid in the cross drift to convey the 
ore to the shaft; then the men begin slicing from the south 
end of the pillar the full width of it to a height of Sift. 
As fast as one is taken out, the space is filled with rock. 
As the work of running out the pillar progresses, another 
cross drift is run on top of the pulley to the hanging, 
and another slice is taken off. In uprising a mill is carried up 
through the filling, which enables the ore to be discharged into 
cars below. At last end of mine a shaft was sunk as a tem- 
porary one for greater convenience in mining out the pillars. 
The whole of the mine above the fifth level is opened up accord- 
ing to the old system in the sixth level; the system of filling 











to be mined. According 
to the present system of 
mining, all the ore can 
be taken out; but in 
making up the reserve 
ore, a liberal allowance 
has been made for waste 
and the possibility that 
some of the pillars will 
have {o be left, which is 
not at all likely. It is 
found by careful measure- 
ment, that there is still 
left in the mine 800,882 
tons above the sixth 
level, a cross-cut show- 
ing the ore to be 60ft. 
wide. The shafts B and 
C having been sunk to 
the seventh level, 100ft. 
below the sixth level, 
and a cross-cut showing 
the ore to be 60ft. wide, 
we might almost consider 
this level in making up 
the reserve. If this 
would be done we would 
have in addition to the 
above 750,000 tons, 
making a total of 
1,550,882 tons. 
Estimate ore.—In esti- 
mating the amount, we 
have taken the angle of 
line of deposit, the aver- 
age width of vein as 
shown in the mine, and 
by diamond drill holes 
wate : at D shaft, the Hamilton 
Ore Company shaft at extreme west side, and the Luddington 
Mine also on west side. We find that there is still unexplored a 
block of ground of sufficient size to yield 20,000,000 tons. This 
deposit is so regular as to show by part workings in the mine 
that there is very little doubt but that it will continue just as 
regular to at least the depth of the Hamilton shaft and its 
diamond drill hole, which was taken as the depth for this 
calculation. There is little or no doubt from these facts that 
the ore on this property exists at the depth of at least 1300ft., 
with 2600ft. length and an average width of vein 60ft. This 
gives 20,280,0C0 tons of ore in the block of ground undeveloped. 
‘Analysis and character.—The ore is a blue hematite, crystalline 
in structure, similar to a specular ore, but much softer. It is 
Bessemer in quality, and considered by all furnacemen a very 
easy ore to smelt. The average of the full year’s shipment— 
860,000 tons—of 1888 showed the net iron to be 62°92; silica, 
4°69; phosphorus, ‘071. The average of 280,000 tons shipped 
in 14887 gave: Iron, 62°27 ; silica, 4°75; phosphorus, 0°70; lime, 
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1°34; alumina, 2°20; magnesia, 291. The amount of lime, | up sti acting 
esia in this ore is almost sufficient to flux | is Posen will cause them to descend, thus producing the down 


alumina, and mi 
the silica, which is considered very desirable in smelting. The 
quality of the ore shipped this year will not be materially 
changed from that shipped in the past. An analysis of several 
cargoes sampled by the company on docks at Cleveland, Buffalo. 
and Ashtabula, give iron 62°60, phosphorus °072, as the average. 
The Chapin mine will mine and ship this year 500,000 tons, and 
this capacity will be increased to 750,000 the following year. 


| 
| 


The same company owns two other mines—the Smith mine, | 


which is located in the same county as the mine described 
above, as also the Dunn mine, these two mines having an out- 


put of 300,000 tous of ore, making a total output by the com- | 


pany of from 800,000 to 1,060,000 tons of ore a year. 

The foregoing information has been supplied through the 
courtesy of Mr. Adolf Schlesinger, of The Oak Field, The 
Avenue, Gipsey Hill, Norwood, who is one of the principal 
proprietors of the mine and a resident in London. Our en- 
gravings are taken from photographs. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
— 
THE TURNER NEW ENGINE AND BOILER. 


Srr,—In referring back to THE ENGINEER of Friday evening, July 
6th, 1888, I find a leading article which is styled ‘‘ A Contribution 
toa Rational Theory of the Steam Engine.” This article is intended 
to supply a description of the phenomena attending the perform- 
ance of work in a steam engine, and certain deductions logically 
following on these phenomena, which deductions have an important 
bearing on the construction of the steam engine, although they 
have never yet received the attentive consideration which they 
deserve. In one sense the setting forth of these deductions consti- 
tutes a new theory of the steam engine. 

It is a very well considered and ably written article, which 
decribes the several theories previously set forth by eminent 
scientific men and engineers, and denotes very minutely the evil 
effects due to initial condensation, &c,, and subsequent re-evapora- 




















; the » in acting upon the under side of these 
strokes. The hot air is drawn in and expelled from the atmo- 
spheric and top side of each low-pressure cylinder. The slide 
valve casings, with the necessary steam and exhaust openings for 
these cylinders, form part of the cylinder bottom casting. The 
high-pressure cylinder is fitted with the usual piston valve, or a 
Church’s balanced slide valve; but each end of this cylinder has 
its own separate hot-air jacketted exhaust pipe, which also forms 
the steam supply pipes to the one or the other low-pressure 
cylinders. e cranks are spaced 120 deg. 

The object which has been kept in view in this new plan of engine 
is to obtain the maximum of work from steam, during a long range 
of expansion, by re-evaporating the steam that has been condensed 
in doing work and owing to radiation, and to minimise the losses 
caused by back pressure and in the steam ges; and also to 
secure the greatest evaporative power from the boilers by a por- 
fectly automatic forced draught for the furnaces. In THE ENGI- 
NEER of July 20th, 1888, were also given particulars of indi- 
cator diagrams, which I prepared, to show a fair comparison of the 
efficiency of different types of engines. I am very glad to say that, 
at the present time, my expositions of the efficiency of the triple 
expansion engine have been verified, although nearly a year has 
elapsed, in the report in THE ENGINEER of the 3rd inst. upon trials 
of the steamship Meteor, by Professor Alexander B, W. Ken- 
nedy, F.R.S., and which have been, I am quite sure, carefully 
carried out in a fair and trustworthy manner, and which show an 
efficiency of 54°6 per cent., as com with the duty done by a 
perfect engine. My statement of between 51 and 52 per cent. for 
a —_ expansion engine diagram, which I used as an example, 
was thought sadly too low by several engineers who questioned my 
figures; but I may now assume that I could not have been in great 
error, when Professor Kennedy states that it is 546 percent. I 
am stating this fact to show that the other diagrams which I worked 
out for the other types of engines, especially for my own engine 
and boiler—which show an efficiency of 74 per cent.—were quite 
fair and trustworthy. 

The trial Turner engine and boiler were tested on land above 
twelve months ago with excellent results, and now the same engine 
and boiler have been fitted on board a small yacht named the 
Waterwitch, and several very careful trials have taken place lately 
to test the efficiency of the machinery, the evaporative power of 
the boiler, and the consumption of coal per hour for each indicated 
horse-power. The duration of each coal measurement test was on 
one occasion two hours, and on several other occasions one and 
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ton, and it was pro} in a succeeding article to Geal with 
a method by which these evil effects may be averted even when they 
are permitted to take place. 

In THE ENGINEER of July 13th, 1888, there appeared two letters, 
under the heading ‘‘ The Theory of the Steam Engine,” which treated 
upon initial condensation, &c., and re-evaporation, and one letter 
particularly referred to the use of steam jackets as the means of 
obtaining greater efficiency from the working steam in the cylinders. 
In thinking carefully over this matter, I am of opinion that to take 
live steam from a boiler and to allow it to pass into a steam jacket 
—which is in reality nothing more nor less than a condenser—with 
the view of imparting heat to a volume of steam doing work in one 
or more cylinders, is only to condense steam without doing the 
work it ought to have done had it been allowed to mix with the 
steam in the cylinders. It is obvious that to obtain truly efficient 
work from steam during a long range of expansions, extra heat is 
required, which should not be taken from the steam generated in 
the boiler, but should come from some extraneous and inexpensive 
source. 

In THE ENGINEER of Friday evening, July 20th, 1888, there was 
published ye rae with illustrations, of the Turner new steam 
engine and boiler, and according to this plan of steam engine, 
which has been described as on the pound tandem principle, 
steam at a high pressure is used on one side of each piston only, 
and it is so arranged that the walls of the cylinders, pistons, and 
other parts of the cylinders are heated and maintained at a 
temperature about equal to the temperature of the steam used in 
the cylinders, The heating of the cylinders is effected by a hotair 
supply, which is admitted to and expelled from the atmospheric 
side of such cylinders by each stroke of the pistons. By this 
means the air for the purposes above set forth is heated by the 
waste gases from the uptake of the boiler, and taken from a 
receiver placed in the uptake by the — which acts as a series 
of pumps to draw in the hot air, and afterwards expel such air, to 
be used in the furnaces of the boiler or boilers for the combustion 
of the fuei, thus producing an automatic forced draught. The 
engine may be single-acting with one crank, or with two, three, or 
more cranks, as may be desired. A very compact and efficient 
compound engine on this os can also be made, having three 
cylinders only and three cran The high-pressure cylinder is 
double-acting, taking steam on both sides of the piston. The two 
outside cylinders are the low-pressure cylinders; they are single- 
acting, the steam pressure acting only upon the under side of the 
pistons which, therefore, are forced upwards, thus producing the 

















a-half hours, indicator diagrams being taken every quarter of an 
hour, and the mean of their results were taken for estimating the 
indicated horse-power. 

It will be as well here to give a few particulars of the new 
engine and boiler, which will enable computations and calcu- 
lations to be hereafter made by those who wish to do so. 
The engine, which bas now been made and tried, is a single 
compound tandem, both pistons actuating one crank suitable for a 
10hin. stroke. The high- re cylinder, which is single-acting, is 
6in. in diameter, and allows to the piston an efficient surface of 
25°3261 square inches; the low- ure cylinder is also single- 
acting, and has a diameter of 17jin., and effective piston surface 
equal to 227°3825 square inches. The ratio of the cylinders is in 
this engine one to nine. The total effective heating surface in the 
boiler is 88 square feet, and the total effective grate surface 2-92 
square feet; and the working steam pressure on the gauge wes 
from 218lb. to 220lb. Taking a mean of the mean pressures 
shown by the diagrams, the mean pressure on the high-pressure 
piston was 120lb. and on the low-pressure piston 18°4331b.; the 
actual terminal pressure in the low-pressure cylinder was 91b., 
after a range of above nineteen expansions, The mean number of 
revolutions per minute was 278, which is equal to a piston speed of 
486°5ft. per minute. The mean indicated horse-power measured 
every quarter of an hour during a run of an hour and a-half was 
54-207; the coal consumption per hour was 66lb., and per 
indicated horse-power 1°215lb.; the water evaporated per 
pound of coal was 11°4lb.; 22°6lb. of coal were burnt upon 
each square foot of grate surface; 1°62 uare feet of 
heating surface in the boiler produced an indica’ horse-power ; 
and each square foot of grate surface was equal to 18°68 indicated 
horse-power. The funnel was smokeless when the engine was 
working, and the engine itself worked smoothly and well. With 
engines on a larger scale than the one just now under trial, fitted 
with three cranks, say, with a stroke of from 3}ft. to 5ft., where 
many less reactions would take place, also with a larger ratio in 
the cylinders than 1 in 9, say 1 in 11, giving a range of 23°4 expan- 
sions instead of 19 expansions as with the present engine, J] may 
say with confidence that the consumption of coal would not exceed 
1 lb, per indicated horse-power. beg to enclose a tracing of 
indicator diagrams, which I hope you will think denote that my 
principle of re-evaporation is a correct one. 

The following table is a comparison of the results obtained with 
the smal] trial Turner new engine and boiler with those of the 
large triple-expansion engines of the ss. Meteor, during a care- 








fully conducted trial b: 


Professor Alexander B. W. K 
F.R.S., and taken from ~ yee 


E ENGINEER of May 3rd, 1889 ;:— 
Turner new 


Particulars and description. engine, &c, * 8+ Meteor, 
Total indicated horse-power .. .. .. .. 54207 .. 1994 
Pounds of water evaporated per hour from 

ADORE x0, Ss ss.ise as, oo os. vo SRRM. cy, 90,800 
Pounds of coal consumed per hour -- = 6 . 4005 
Pounds of water evapora from 212 deg. 

per ° Au de ee “es 60 ll‘4 8-21 
Pounds of coal burnt per indicated horse- 

ORTEE . 60:06 08 40°00 ne 0. os 1215 201 
Square feet of heating surface in boilers 

per indicated horse-power .. .. .. 1°62 8°833 
Indicated horse-power per square foot of 

Ge ree < nb dee ee ope ae 18°d8 9 586 
Pounds of coal consumed per hour per 

square foot of grate surface eo ee 226 19°254 

Liverpool, May 25th. H. Turver, 


FACTORY CHIMNEYS, 


Str,—Perhaps some of your readers will assist me with advice 
and information under the following circumstances: 

I havea battery of three Lancashire 30-horse boilers at work. The 
chimney origi ly intended for these was to have been 5ft. in 
diameter inside and 140ft. high. The diameter was made larger 
than usual to allow for more boilers being put down. 

After the chimney had reached a height of 70ft. symptoms of 
settlement took place, and building was stopped. Underpinning 
was attempted, but it was found that the ground was quite un- 
trustworthy—that the foundations had really been laid on a thin 
bed of indurated npr under which was a rotten clay. It was 
impossible, under the circumstances, to raise the chimney higher, 
We did what we could with concrete to make the base secure, put a 
cap course on the chimney, and in due time got up steam. The 
result is better than I expected, but the draught is not sufficient, 
We are compelled to use an expensive coal in order to get steam 
enough, 

The only way I see out of the difficulty is to add an iron funnel 
to the top of the existing brick structure. We are in a district 
where appearances are not considered. 

Now, in reading THE ENGINEER, I have found that very great 
—— is derived from the use of an évasé or expanding chimney 
toa Guibal fan, What I want to know is, how much I shall gain 
by making the addition to my chimney conical. I pro to add 
a length of 40ft., built up like the chimney of a steamboat. This 
will be 5ft. in diameter at the bottom, and 9ft. at the top. What 
advantage will I gain? Would I get as good or a better result by 
making the iron a all through ? S. WILcox. 

Canada, May 3rd. 





INSPECTING ENGINEERS, 


Sir,—Through the medium of your widely-circulating and 
valuable journal, would you kindly permit some expression of 
opinion as to the necessity for the formation of an Association for 
the protection of civil engineers, contractors, foreign and colonial 
Governments, and, in fact, the entire civilised populace, from the 
consequences resulting from the employment of an illiterate and 
unscrupulous class of men masquerading under the above and even 
more pretentious titles, who flood the market with every revival of 
trade, quoting ridiculous and impossible prices for services they 
have neither the intention or ability to perform, thus taking an 
honourable means of livelihood from really trained engineers! 

Should not inspectors be divided into two classes! First, the 
practical specialist, who may be a working man, requiring no great 
education, who would be employed merely in his own capacity. 
Secondly, the man with education, who has received a thorough 
training in every branch to the profession of a civil and mechanical 
engineer, and who, by virtue of the advantages afforded by his 
social position, has since, or previously, qualified himself in other 
—- efficiently to represent the same. 

he Association might have for its chief objects, the guarantee- 
ing to engineers and contractors the employment only of men who 
“know their business,” and the stamping out of the abominable 
practices of extortion, to which many contractors can bear painful 
testimony. Some of the effects of the Association would be to 
put into proper employment to-day hundreds of competent men 
obliged to take berths in very subordinate capacities, whose 
legitimate places have been usurped by their inferiors ; to give a 
sense of satisfaction to the public mind, that important structures 
and machines upon which scores of lives are dependent, have been 
carried out in accordance with the best intentions and designs of 
modern engineering practice ; to free the contractor from that 
unknown quantity in his estimate, The inspector's bribes, and 
the consequent scamping of work, engendering in the minds of the 
working man a lower standard of workmanship than his naturally 
better nature would ordinarily inspire him to turn out ; the 
equalisation of supervision, which would tend to stay the many 
evils of too keen competition, providing at the same time a basis 
upon which contractors could tender on equal terms ; and lastly, 
and perhaps most important of all, insuring the competence of the 
inspector to such an extent as to entitle him to absolute dis- 
cretionary power, the absence of which, I believe, most contractors 
will agree, is a very serious drawback to them by reason of the 
delay it occasions, 

If a man has been to college, and subsequently through the 
workshops, for no other purpose than to walk about for the rest of 
his days with a specification or written instructions in his hand, by 
which he is absolutely hound, then I fear his training bas been no 
use to him, his friends might have applied the money expended 
upon him to a better use, The engineer whom he represents (’) 
might save his salary, for any one of his clerks could as well per- 
form these duties, 

Ask the contractor which he would prefer, the thorough prac- 
tical man who knows his business well and is able to assist in 
difficulties, who bas discretion to discriminate between practical 
and impracticable suggestions, who can put a workman right 
when he sees him doing wrong—or the highly-polished young 
gentleman from school, or ‘‘ the office” armed with the speci- 
fication aforesaid, from which be dare not, and could not if he 
would, depart ? 

Till some such association as I have very inadequately endea- 
voured to outline has been established, so long shall we occa- 
sionally meet such absurdities as labourers from the rail mill 
inspecting (?) locomotives, and men impudently styling themselves 
civil engineers undertaking to inspect rails at 2d. per ton, free 
of expense, when actually resident over 100 miles from the work. 
Of course, men of experience do not require to be told that such a 
price is impossible, and the man who quotes it himself knows 
this; but then he also knows he can screw the balance out of 
the contractor; and, moreover, that he does not intend to look 
at the work at all. 1 trust that some of your readers may find 
time to take the matter up by suggesting preliminaries for the 
formation of an association, and thank you, Sir, by anticipation. 

Stockton-on-Tees, May 29th. ENGINEER. 








BarBabos Harpours.—At a recent meeting of the Legislative 
Council of Barbados, Mr. Grannum’s resolution to provide for 
£130,000 worth of harbour improvements was brought up and read. 
There appears to be wed P t of the scheme being adopted. 
In his et upon the subject, Mr. Gallwey, the Superintendent of 
Public Works in the Colony, estimates that a revenue of £12,000 
might be fairly anticipated from the proposed works, and as the 
interest on the capital outlay, at 4 per cent., would only amount to 
£5200, this would seem to leave a reasonable margin for providing 
the necessary sinking fund. Much interest is naturally centred in 
the proposal in Barbados, and it is to be ho that no hitch will 





occur to prevent such a desirable work from being carried out, 
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“The Engineer 


PARIS EXHIBITION.—BELPAIRE STEAM 
CARRIAGE. 

Tue Belpaire steam carriage for the Belgian State Railway 
Administration, made and exhibited by the Metallurgique Co., 
of Brussels and Tubize, has only lately been brought into that 
portion of the Railway Department of the Exhibition allotted to 
Belgium, and situated at the Avenue Suffren end of the Ma- 
chinery Hall, where the engine received a final coat of paint 
under cover. A steam carriage on this system, generally 
similar to that exhibited and illustrated above works the 
local traffic on the Ceinture line of the Belgian State Rail- 
ways, between the Quartier Léopold station, Brussels, and 
Scharbeck, the junction with the Antwerp or Northern line. 
The vehicle has a compartment for eight first-class pas- 
tengers, with two doors and a balcony; a compartment for 
fifteen second-class passengers, with one of the first-class 
entrances in common; a compartment for thirty third-class 
passengers, with separate door; and a compartment 2°8 m., 
or nearly 9ft., wide for 1 . The body is suspended by six 
laminar springs, 1°6 m, = 5ft. 3in. long. The extreme length 
and width are respectively 15°97 m. and 3°13 m., or 58ft. and 
10ft. 6in., while the height of chimney above railsis 4m, = 18ft, 





The wheel base is 9°66 m. = 31ft. 6in.; but, thanks to radial 
axle-boxes, details of which are given, the engine will run round 
curves of 120m.= 131 yards. There are four coupled and 
four bearing wheels, all of 0°98 m. = 4ft. 6in. diameter. The 
gauge is the normal one, as the carriage runs concurrently with 
the trains; but the distance between inside of tires is: for 
leading pairs 1°357 m., second pair 1°365 m., and third and 
fourth pairs 1°36 m., the thicknesses of tires being respectively 
35, 24,and 33mm. The grate area is 1:098 square metre = 777 
square feet. The fire-box heating surface is 4°13 square metres 
= 45 square feet, and that of the tubes 22°24 square metres 
= 240 square feet, making together 26°37 square metres = 284 
square feet. The maximum boiler pressure is 12°239 kilogs. per 
square cm., or nearly 175 lb. per square inch. The diameter of 
cylinders is 0°22 m. = 9in., and the stroke 0°35 m. = ld4in, The 
capacity of the coal bunkers is 0°5 cubic metre = 18 cubic feet, 
and of the water tanks 1°8 cubic metre = 64 cubic feet. The 
boiler barrel is 1‘35 metres = 4ft. 5in. long between tube plates, 
and 1:09 metres = 3ft. 7in. in diameter, giving a capacity of 
1'8 cubic metres, or 64 cubic feet, the plates as well as the fire- 
box wrapping plate being 13 mm., or 4in. thick, while the 
thickness of the copper box plates varies from 13 mm. to 
25 mm., or lin, There are 150 tubes 40 mm, = 1 fin, in dia- 





J. Swain Lng 


meter, and 2} mm. thick. The weight of the carriage light is 
26} tons, and in running order 344 tons, the weight available 
for adhesion being 16°2 tons, and the tractive force 13} tons. 
The engine was made at the Tubize Works of the Métallurgique 
Company, which also exhibits at Paris a goods engine which 
has run 712,000 kilom., or 450,000 miles, in order to demon- 
strate the excellence of manufacture and good state of preser- 
vation. The normal speed is 35 kilometres = 21} miles per 
hour, but, if necessary, the speed may be increased to 55 kilo- 
metres = 34 miles per hour. The steam carriage generally runs 
alone, but it is capable of drawing another carriage up a gradient 
of 13 mm. per metre, or 1 in 77. The grate area is made large, 
so as not to require constant firing, as it is intended to dispense 
with the services of a stoker; communication, however, is 
afforded with the guard, so that the driver may get assistance 


if necessary. 








Dock trials of the engines of the U.S. cruiser Balti- 
more are said to have been highly satisfactory. The cruiser Phila- 
delphia, which is to be launched in a few weeks, will have engines 
designed by the Cramps, and is guaranteed to make nineteen 
_ — The trial trip of the Baltimore is to be made about 

‘une 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyverav, Rue de la Banque. 

BERLIN.—Asuer and Co., 5, Vater den Linden, 

VIENNA.—Messrs. Geroip and Co., Booksellers, 

LEIPSIC.—A. TWIETMEYER, Bookseller. 

NEW YORK.—Tue Witter and Rocrers News Company, 
81, Beekman-street. 
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ay 24th. 
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MEETINGS NEXT WHEE. 


Society or Enoineers.—Monday, June 8rd, at the Town Hall, West- 
minster, at 7.80 p.m. Paper to be read :—"The Forced Percolation of 
big A ipoenen Conenetie by ne Henry Pols, M, cy eee of —— 

e wing is a synopsis :— methods adopted in carrying ou 
ex ents--Head. of water it was decided to use—Composition of 

iquettes—Manner of making the briquettes water-tight h which 
the water was to be filtered—Loss of strength due to manipulation of 


briquette in making it be gy gh tee age tests adopted—The | P@: 


a description or history a bee yr which was under 

‘orced be rat wee veg of water which filtered th th the briquett 

—Length of time during which a briquette allowed of the filtration of 

water—Chemical analysis of the ts used—Chemical analysis of the 

briquettes after filtration—Loss of lime from the cement--Amount of 

d ition found in the bri eon nad poms wr amity tensile strength of the 
quettes—General delnctlons and conclusions, 

Roya InstituTion,—The evening discourse on Friday, June 7th, will 
be given at nine o’clock by Mr. Archibald Geikie, LL.D., F.R.8.. Director- 
General of the Geological Survey, on ‘‘ Recent Researches into the Origin 
and Age of the Highlands of Scotiand and the West of Ireland.” Monday, 
June 8rd, general monthly meeting, 5 = Afternoon lectures at three 
o'clock :—Tuesday, June 4th, ‘‘Some t Biological Discoveries,” by 
Professor E. Ray Lankester, F.R.S. Thursday, June 6th, experimental 
lecture on ‘‘ Chemical Affinity,” by Professor Dewar, F.R8. Saturday, 
June 8th, ‘ Idealism and Ex; in ae and Literature”—the 
Tyndall Lectures—by Professor W. Knight, LL.D. 

CuemicaL Sociery.—Thursday, June 6th, at 8 p.m. ‘‘ Experimental 
Researches on the Periodic Law,” by Dr. B. Brauner. ‘The Amylodea- 
trin of W. Naegali,” 4 Messrs. H. T, Brown and G. H. Morris. ‘The 
Determination of the Molecular Weights of the Carbohydrates,” Part 2, 
by the same, ‘‘ Researches on Silicon Com 8,” Part 5, by Professor 

merson Reynolds, F.R.8. ‘The Isomerism of the Alkyl Derivatives of 
Mixed Diazoamido ae by Prof. Meldola and F. W. Streatfield. 
“The Atomic — Zine,” , a Gladstone and Mr. W. Hibbert. 
“The Amount of Nitric Acid in Rain Water at Retrepaeass, with 
Notes on the —— of Rain Water,” by Mr. Warri: . F.R.8. ‘The 
Product of the Action of Sulphur on Resin,” by Mr. G. H. Morris. The 
** Faraday Lecture,” by fessor Mendeleef, will be delivered in the 
Theatre of the Royal Institution, Albomarle-street, on Tuesday, June 4th, 
at 8.80 p.m, 

CLevetanp Institution oF Enorneers.—The sixth meeting of the 
session will be held in the Lecture Hall of the Literaryfand Philosophical 
Society, Cor on-road, Middlesbrough, on Monday evening, June 8rd. 
Business :—({1) List of elections since last meeti 2) Di jon u 
“The Race to Edinburgh,” being paper read at last meeting aby oy 
Jno. H. Barker, Newcastle. (8) Paper on ‘Gold Mining in Australia,” 
illustrated by diagrams and models, by Mr. Theodore West, Darlington. 
(4) Discussion on the above. 
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THE MACHINERY HALL OF THE FRENCH EXHIBITION. 


A CASUAL inspection of the Machinery Hall of the 
French Exhibition results in disappointment. The con- 
tents strike an engineer at first as being poor and 
insignificant. There is a twofold reason for this: the first, 
and most powerful, is that the magnificent proportions of 
the building dwarf its contents. In the history of the 
world no such structure has previously been reared. The 
audacity of the design overwhelms us. The vast ribs 
rising from pivotted footsteps at either side tower up 
aloft, and meet at a tremendous elevation above the floor. 
These mighty arms embrace a space which seems in- 
credible. It is by a positive effort of the mind that we 
realise the fact that glass and iron can s an area so 
extended. It is very easy tosay that St. Pancras Station 
roof covers seven acres, while the roof of the Machinery 
Hall covers fourteen. It is easy to add that St. Pancras 
roof could be put up under the Paris roof and leave space 
measured by acres to spare. But such a statement con- 
veys nothing like an adequate idea of the facts. Now, 
there is no mae pre, Me the world that, placed under 
such a roof, would not be dwarfed by the comparison. The 
building is a glorious effort of engineering skill; it is a 
thing of which not only French engineers, but the whole 
profession may be proud. But its glory has been obtained 
at the po ag of its contents, What, for example, isa fly- 
wheel 20ft. in diameter and 5ft. wide on the face when com- 
pared with such a structure. We stand beside the fly- 
wheel, and raise our eyes to ite top, and instinctively we 
carry our gaze higher to the peak of the roof above, lost 
in a dim haze of sunlight and distance. But the struc- 
tural splendour of the hall is not the only reason why 
the oe is disappointed. The machinery exhibited 
is neither adequate to represent the mechanical skill and 
enterprise of the world, nor even of France. The hall 
does not appear to be nearly filled with exhibits. This is 
no doubt because of the great width of the roads, longi- 
tudinal and transverse. An immense multitude can, thanks 
to these roads, be in the building, and yet there is not 
any crowding or jostling; what is to be seen can be seen 
in comfort. 

If we compare the exhibits with those shown at Man- 
chester, and at Antwerp, the Paris Exhibition suffers by 
comparison. In very many respects it fails to be repre- 
sentative. For example, there is not in the entire build- 
ing a single large marine engine. The only marine 
engines shown are very small, fit for little yachts or 
launches. Now inthe Antwerp Exhibition was shown the 
engines of the Phlegethon, complete, with screw propel- 
lers, enpr: f as they would be fitted in the ship. Messrs. 
Cockerill, of Liége, showed in another partof the Pali, one set 
of the great compound triple cylinder twin-screw engines 
of a Russian warship. These engines were capable of indi- 
cating about 10,000-horse power, and they were kept in 
motion by compressed air. Messrs. Cockerill had, besides, 
winding engines and blowing engines of the largest size, 
and a complete triple expansion engine and boiler for a 
big cargo steamer. In the Paris Machinery Hall there is 
nothing at all approaching this ; the only marine engine 
shown of any dimensions is a curiosity—a tour de force of 
the foundry—which must by no means be missed by the 
visitors, It is a triple expansion engine capable of indi- 
cating about 500-horse power cast in one piece. Only the 
moving parts, and the cylinder covers, and plummer- 
blocks, caps, and brasses are lacking. The three cylinders, 
with their valve-chests and ports complete; the condenser, 
the air and circulating pumps, with their valve-boxes; 
the plummer blocks for the air pump levers, even the 
exhaust _ leading to the condenser are all there in one 
admirable unpainted, unfettled, casting. The fins of 
metal, showing where the moulding-boxes parted, have 
not been removed—no hammer, or chisel, or file has 





touched it. The sand has been cleared off with scrapers 
and wire brushes. We do not hesitate to say that this is 
the most wonderful machinery casting in the world. 
It is nothing to the purpose to add that it is probably 
useless, because it is almost impossible to see how it can 
ever be finished without special tools, which it would hardly 

y to construct. The work as it stands is the crown 
and glory of the moulder’s art. Pity it is that none but 
those who are conversant with foundry practice can 
appreciate the skill exerted in producing it, and the con- 
summate audacity of the conception. Beside it will be 
found a large vertical compound blast engine, and a very 
fine air-compressing engine by the same firm. These are 
among the most prominent exhibits in the hall. There 
is por bre else larger in the shape of steam machinery. 
We miss such a Guibal fan as that shown at Paris in 
1878. There is only one large winding engine, a very 
fine piece of work by the firm Marcinelle et Couillet. 

Although the steam engines shown are not large, they 
are numerous. Instead of attempting here to describe 
any of them—a duty to be discharged at another time—let 
us see what lesson they can teach. The first seems to be 
that French and Belgian engineers have definitely aban- 
doned the use of slide valves. Wedo not say that no slide 
valves are used, but they are extremely rare. Instead, 
three types of valves are employed, namely, the double 
beat poppet, the Corliss semi-rotary, and a rotary valve. 
This last is the exception. It will be found on the engines 
of Bietrix et Cie., of St. Etienne. Piston valves are also 
employed, but only to a limited extent. The double 
beat and semi-rotary valves are all driven by trip gear, 
in some cases very simple and ingenious, in others very in- 
genious but not simple. In the valve gear of one tandem 
compound engine, competent to indicate about 80-horse 

wer, we counted twenty-eight joints to be lubricated. 

n all the better engines the action of the valve gear is 
exceedingly good, silent, and quiet. The next lesson to 
be learned is that the workmanship is in almost every 
case exquisite. We do not mean by saying this that 
there is plenty of polish and bright work. What we do 
mean is that the are true in shape; flats are really 
flat all over, rounds are really cylindrical. On the whole, 
too, the design is very good; metal is put in the right 
place, and there is not too much of it. Reciprocating parts 
are made lighter than is usual in English practice. 
Piston and connecting rods thinner, cross heads and 
guides lighter; but crank shafts seem to be, on 
the whole, heavier. Frames are schemed not only 
for stiffness, but for appearance; but in general design 
there is a wonderful sameness—one and all, they 
are girder engines. Another feature which will strike 
the observant visitor is the sparing use of paint. 
Subdued colours, mostly flat, are employed. It is almost 
impossible to find out of the English section a morsel of 
wood lagging; instead planished Russia iron is used. 
Nearly all the engines have false cylinder covers turned 
and polished. In the flanges are grooves into which the 
ends of the cylinder lagging are sunk ; this makes a perfect 
job. It is much to regretted that this planished 
Russia iron, as it is called, cannot be had in England. 
What is sold in this country as such is poor stuff, and has 
to be painted to make it presentable. We believe that 
the so-called Russia iron is really steel; the plates are 
nearly an eighth of an inch thick, and their fine finish is 
probably given by cold rolling. They are not made by 
any English or Scotch firm, so far as we are aware; pos- 
sibly there is not sufficient demand. Wood lagging looks 
very well French polished with brass hoops for a few days, 
but it is simply an abomination when it gets greasy and 
dirty. So English engineers, as a rule, cover their cylin- 
ders with hair felt and deal staves, and over that they 
put sheet iron, and then they paint and varnish the iron, 
and hold that they have got a thing of beauty. No one 
with a sense of the beauty of fitness and finish, who has 
seen such cylinder lagging as that, for example, by 
Sulzer, of Winterthur, will ever rest content again with 
the English system. Instead, he will make a determined 
effort, and import planished sheet, if he cannot get it to 
buy in this country. 

We do not for a moment suppose that the engines made 
in France or Belgium are really better than the best 
English engines, and it must not be forgotten that at 
Paris there is nothing shown but the cream of foreign 
practice. But it is not to be denied that we have some- 
thing to learn both in the matter of workmanship and 
beauty of design. As regards the former, many of our 
readers will remember that we published in connection 
with the Antwerp Exhibition several articles on work- 
manship, setting forth the views of the veteran Belgian 
engineer, M. Van den Kerchove. We shall not now 
repeat what we have said, but those who visit the Paris 
Exhibition will do well to examine carefully for them- 
selves the work they will there see, drawing, of course, 
their own conclusions. It is a remarkable fact that in some 
forms of construction, French engineers appear invariably 
to break down; this is specially true of portable engines. 
But they are quite capable of learning. There is 
one portable engine outside the Machinery Hall which 
might have been built in England ; and in the Machinery 
Hall there is one of the best designed, best made semi- 
fixed or undertype engines we have seen. This is shown by 
the Société Alsacenne de Construction Mécanique, Grafen- 
staden. This is a compound engine with the cylinders 
under the smoke-box, with the valve chests outside. The 
cranks are slotted out, and the shaft is carried in three 
bearings. The bed plate is a single hollow casting, wide in 
the middle to give room, and narrowed at each end to take 
the cylinders at oneextremity and the fire-box at the other. 
The boiler is seated on the bed plate and cylinders, quite 
independent of both; the only connection being the steam 
pipe. There is a steam dome on the boiler, and the 
chimney is funnel-shaped, being larger above than below, 
and about the length of the chimney of a locomotive 
engine. The connecting-rods are flat, and there are four 
guide-rods to each cylinder. There is a high-speed 
loaded governor, which operates on Meyer’s slides on the 
back of the main slide valve of the high-pressure cylinder 
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in a very simple way. As we have said, this is in all 
respects an admirable engine. 


THE CONSTRUCTION OF BRIDGES WITHOUT CENTREING. 


Onr of the remarkable features of modern civil engineer- 
ing is the construction of very large bridges without 
centreing or scaffolding. A noteworthy example is sup- 
plied by the Forth Bridge, and very recently there was 
described in our pages Mr. Max am Ende’s scheme for 
constructing an enormous arched bridge without ex- 
traneous support. The advantages by this 
method of building a bridge are so great. that they can 
scarcely be overrated. Raleed, lacking it, many bridges 
could not be constructed at all, because it would be im- 
possible to erect centres or scaffolding of any kind. It 
has been rendered possible by the introduction of steel, 
the ingenuity of engineers, and that accurate perception of 
what may be done in the way of modifying designs which 
results from a complete knowledge of methods of calcu- 
lating stresses, however complicated. The principle 
involved is, on the whole, very simple. In all cases the 
cantilever is introduced, and each part of the bridge, as it 
rises and grows outwards from the abutment, is made 
to serve as a support for the next portion. There are two 
methods of carrying out this principle available. One 
consists in working in opposite directions simultaneously 
from a central pier, so that the weights at opposite sides 
shall balance each other. Where this is impracticable, 
means must be adopted for supporting the semi-arch or 
its equivalent, either by anchorage or by tension rods. 
Thus, for example, when a river like the Forth has to be 
spanned, the half of each span may be made to balance 
the other. When a ravine has to crossed, the arch 
springs from a point low down at each side, and guys 
and tension rods are anchored in the face of the cliffs at 
various elevations as the arch rises. With skill and 
daring, wonderful feats may be accomplished in this way. 

It may not be generally known that the system of 
building bridges without centres originated with Sir I. 
K. Brunel, about 1835. He held that it was quite possible 
to build a brick arch of considerable dimensions without 
centres. His method of construction has been described 
by Mr. H. Law in much the following way :—The piers of 
the bridge having been constructed in the usual way, 
Brunel proposed to commence building a portion of the 
arch right and left from both sides, taking care that the 
works progressed equally, so that the two parts should 
always balance each other. The bricks were to be laid in 
cement, and hoop iron was laid between the courses. In 
this way, he carried on the work until the two halves 
met in the middle, when the key was put in. He pro- 

that the portion of the arch built to begin with 
should not be more than 4ft. wide, the true form being 
insured by the use of a template. A narrow arch being 
completed, it was to be widened by building on at each 
side, adding from Qin. to 18in. of width at a time, and 
working in steps, so that a great number of bricklayers 
might be simultaneously employed. We need scarcely 
say that the scheme was received with incredulity. So 
Sir Isambard undertook to prove by actual experiment 
that it was feasible, and he had constructed two semi- 
arches. They were built of bricks laid in blue lias 
mortar, bonded with hoop iron and rods of fir about an 
inch and a-half square, with notched edges. The radius 
of curvature was 177ft., and though only 4ft. Gin. wide at 
the top, the work was extended 40ft. on each side of the 
central pier. Subsequently, 20ft. was added on one side, 
and as space was not available at the other side, a weight, 
ultimately amounting to 28} tons, was suspended from the 
short aa. The whole structure had no foundation in 
the ground, being supported merely on a Yorkshire land- 
ing stone. Some deep excavations were made near the 
stone, and settlement taking place, the arch cracked on 
both sides of the pier to such an extent that daylight 
could be seen through the openings. Even then, however, 
the structure stood for three years, being supported b 
the timber and iron ties. The longest arm subsequently 
fell during the latter part of January, 1838; probably 
because water got into the cracks, froze, and broke the 
ties. The shorter arm dropped until the balance weight 
reached the ground, and it then rested on top of this 
weight. There is so little to be gained by building a brick 
arch in this way, that it is not remarkable that nothing 
was done further in the way of adopting the scheme in 
practice. 

Apart altogether from the circumstance that rivers and 
ravines can be bridged without scaffolding, that could not 
be bridged at all if it were necessary, the system 
possesses the great advantage of being cheap. The 
old French engineers were perfect masters of the 
art of designing and constructing timber scaffolds 
and centreing. It is difficult to examine old plates 
and drawings of French, and indeed of some English 
work, without coming to the conclusion that the scaffold- 
ing must have cost nearly as much as the bridge. This 
evil is intensified when timber is dear and scarce, and it 
is worth while to consider whether or not the system has 
as yet been as fully and freely adopted as it deserves. Our 
own conviction is that it has not. Some engineers seem 
incapable of abandoning scaffolding, while others will 
have none of it. An instance occurred not many years 
ago, abroad, in which a narrow and deep ravine had to 
be crossed by a girder bridge of moderate span. Several 
tenders were received for the work. One was very much 
lower than the rest, so much lower that explanations were 
asked. The contractor replied that he could do the work 
for less money than his competitors because he would use 
no scaffolding. He got the contract and carried it out suc- 
cessfully by launching his girders out from the abutments, 
using an ingenious system of guy ropesand counter weights. 
Very remarkable and satisfactory results may be obtained 
in this way by those whocan use their powers of invention to 
solve a by no means difficult problem. In one case which 
occurred some years ago a narrow stream liable to heavy 
floods had to be spanned. Scaffolding was put up, piles 
being driven in the river, and preparations were made to 
build up the girders, which were about 80ft. long in situ, in 





the usual way. A flood came down, however, and swept 
away the whole of the timber work in a few hours. It 
was replaced, and the same thing again occurred. The 
contractor then abandoned scaffolding, built up the 
girders on the bank, and lifted them bodily into place 
with a big timber derrick, much like those coming into 
use for building operations in London. The cost of the 
derrick was a trifle compared to that of the scaffolding. 
A os deal of scaffolding work is still done that could 
be better and more cheaply accomplished with the aid of a 
derrick. The weights to be lifted are not great, but 
many engineers seem to think that it is impossible to pro- 
duce a crane with a sufficiently long jib to answer 
their purpose. But a crane with a radius of 45ft. or 
thereabouts can lift an 80ft. girder into place, and much 
greater spans than this can be managed. With plenty of 
pes timber and steel plough rope, wonderful things can 

accomplished in the way of constructing temporary 
- ong and lifting gear, by those who know how to use 
them, 





THE GROWTH OF STEAMSHIPS, 


THE latest official record of the movements in our mercantile 
vessels proves conclusively not only that the tendency toward 
steam navigation continues, to the exclusion of sailing vessels, 
but also that there is a continuance of the determination 
towards larger steamers. The returns of the Registrar-General 
of Shipping and Seamen for the past month include some 
interesting figures bearing on these two points, and we may ex- 
tract one or two of these. Confining our figures first to the 
United Kingdom, we may note that last month the tonnage of 
sailing vessels removed from the register was 19,821, both iron 
and wood being included, and there being to give that tonnage 
no less than seventy-nine ships. There were, it is true, twenty- 
one added to the registers for the month, but there was still a 
loss of fifty-eight vessels, and the loss in tonnage was about 
14,600. It will be evident that the removals of the sailing vessels 
take place at a very rapid rate indeed. But, on the other hand, 
there is a very rapid addition to the tonnage of the steam-ship- 
ping fleet; to the tonnage, but not so much to the numerical 
condition. The additions of steamers last month aggregated 
39,655 tons, and the number of the steamers giving this total 
was thirty-seven. The removals from the registry were identi- 
cal in number, but the tonnage removed was only 15,470, so 
that in steamers there was for the month a gain of no less than 
14,185 tons. This gives a rate of addition of about 140,000 tons 
yearly, after making up for all the losses to the fleet by misad- 
venture, sale, &c. Our colonial registers give a somewhat simi- 
lar indication, first, of the loss of sailing tonnage, and second, of 
the determination of steam tonnage into large vessels. The net 
result of the month’s return is that there were 160 ships 
removed from the registers of the United Kingdom and the 
Colonies, and eighty-eight added. But when the tonnage is 
glanced at, it is seen that the removals were a little over 45,000 
tons in the month, and the additions were close upon 49,000 
tons. There were thus many vessels fewer in the month, but 
those we have are not only more in tonnage, but as they are 
increasingly steamers, they are of very much fuller working 
power. Of course, both in the removals and the additions there 
are cases of vessels sold to foreigners and bought from foreigners, 
so that the figures are not conclusive as to the loss to the 
carrying capacity of the world or the gain, but they do show 
the tendency of the British and Colonial ownership of vessels. 
That tendency is in the direction we have named, both towards 
the gradual reduction of our sailing fleet and the putting of our 
steam tonnage into fewer vessels of greater carrying capacity 
and power. As in the removals for the past month, only there 
were no fewer than twenty-six vessels broken up, it is evident 
that some pains are being taken and some cost incurred to keep 
the registers of vessels free from craft which are growing too old 
to be useful, or in some instances are becoming dangerous. 
There is possibly the need for the building of steamers of what 
used to be called a “handy” size, for these are being removed 
fast, and few have of late been built ; but apart from this the 
condition of the mercantile fleet is one which gives a good deal 
of room for congratulation, especially when the change in the 
“= atta which is in progress and accomplished is remem- 


TRANSMISSION OF POWER IN MINING. . 

THE cost of transmitting power through long distances to 
reach the point at which it has to.be applied in mines has 
very often proved to be prohibitory of the adoption of mechanical 
agercies. A method has recently been tried with success at the 
Spring Hill—Nova Scotia—mines which, under certain condi- 
tions, promises to overcome many of the costly difficulties 
arising both from excessive friction in some cases of applying 
power and from leakage in others. In the case we have quoted, 
the depth below the surface at the point where the power was 
required to be applied being but 600ft., a bore of 4in. in 
diameter was made directly above that point, and an endless 
wire rope being lowered through it and passed over a pulley at 
the bottom, the power of a steam engine at the ground level 
was by this means transmitted directly to the workings below. 
It had been calculated that the cost of this bore-hole would be 
considerably less than the prime cost of the 1800ft. of steam 
pipe which would have been required to reach the working 
point, while loss by leakage and repairs required to such a 
length of suspended piping were further saved. The diamet 
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4975 miles, and the others 795 miles. The following lines are 
in course of construction:—-The extensions of the Northern 
Central, the line being open as far as Chilcas. The branches 
from Dean Furres tw Chilicito, and from Chumhaha to Cutam. 
arca have the ballasting completed, and the track laying has 
commenced, Beyond Chilcas, towards Jujuy and Saltus, the 
work is progressing, but not many of the numerous engineering 
difficulties have been surmounted. The line from Buenos Ayres 
to Mercedes, a link of the trans-Andine railway, is now open for 
traffic, and gives a through line from Buenos Ayres to Mendoza, 
The work on the line from Mendoza towards Valparaiso continues 
to progress, and some of the track has been laid. Work has 
commenced on the construction of the line from Monte Casiros 
to Carrientes and Posadas, in the Missiones. The new line from 
Rosario, vid Sunchales to Tucumar, is being rapidly pushed for. 
ward, the rails having been laid some distance beyond Sunchales, 
Lines are being surveyed from Cobos vid Laguorilla to Salta, 
from Mendoza to San Rafael, from San Juan to Cabra Carral, in 
Salta, also several others of less importance. Though the state of 
the Argentine Republic appears to be so prosperous, intending 
investors should exercise caution. The United States Consul at 
Buenos Ayres, though he is of the opinion “ that nothing can 
stop the progress of the country, states that while the course 
adopted by the Government in refusing guaranteed concessions 
for works of improvement has quieted the public mind and 
placed the country in a better positien abroad, overtrading still 
continues with a recklessness foreboding evil.” 


THE CHAIN AND NAIL TRADES, 


THE condition of the chain and nail trade workers is an illus- 
tration of the terrible effects of unlimited and misguided com. 
petition for work amongst wholly uneducated workpeople, 
Individual has conflicted against individual, untilthe work of each 
chain and nail maker is the work of a slave in a slavery of his 
own making, and in a den of his own defilement. Publicity is 
creating a disposition to remedy this deplorable state of things, 
That the statements which have hitherto been made have in no 
way overdrawn the picture is evident from the annual report of 
the chief inspector of factories. With reference to the operative 
chainmakers, the inspector states that while, after the pro- 
longed strike of 1887, the chainmakers returned to work at 
the 4s. list, i.¢., 48. for making 1 cwt. of 4in. chain—at which price 
a steady man could earn 25s. a week—yet, to get iron out of the 
warehouse, too many would undertake to do it for less, and had 
gone so far as to undertake making it at as low a figure as ls, 9d, 
per cwt. This, it is easy to calculate, would reduce wages to 
below 12s. a-week. With reference to the nailmakers, the report 
is fully confirmatory of all that has previously been said upon 
this subject. As instances of low wages, a case is quoted 
where a woman made 5000 hobnails in a week, for which she got 
2s. 74d, and this was a good week’s work, considering that a 
house and children had to be looked after. In another instance, a 
worker gets 2s. 6d. a bundle for making rivets, and can in a full 
week earn 4s, Another gets 34d. for making twelve dozen 
“tangs,” and has to work hard to make 5s. a-week. <A man 
making jin. chain, working about sixty-six hours a week in front 
of a hot fire, can clear 12s. a week. With reference to the chain 
trades, it has been suggested that the chain shops should be 
closed by Act of Parliament at 6 p.m., to prevent excessive 
labour, and also competition from colliers and other outsiders, 
As to the nail trade, there is, undoubtedly, a declining industry ; 
but there seems no reason why a more speedy termination 
should not be put to hand labour, by the more extensive and 
rapid introduction of machinery. If engineers and manufac- 
turers generally would only make a practice of using such nails, 
rivets, and other similar descriptions of small manufactures as 
are made by machinery, the desired result would soon follow. 
Whatever the course pursued, certainly something should be 
done to remedy the present anomalous position, and among 
those who can exert considerable influence in this direction are 
undoubtedly manufacturers by whom chains and nails are used. 


THE LIFE OF STEEL RAILS, 


A Report of much interest on the life of steel rails has just 
been made by a Commission representing the various German 
railway companies. It records the result of observations ex- 
tending over a period of six years on lines of railway in Germany, 
Austria, Hungary, Holland, and Belgium. According to this 
report, the Commission deduces from the cases under its obser- 
vations that the durability of a steel rail under certain fixed 
conditions may be reckoned at an average of thirty-five years. 
The conditions presumed are an annual traffic of 3,430,000 tons, 
and a minimum and maximum of wear and tear allowed for of 
0°007 and 0°017 millimetres. The Commission admits, however, 
that before reaching this maximum of wear and tear, any rail 
would probably have to be condemned on account of the rough- 
ness of its surface. The figure of 3,430,000 tons adopted repre- 
sents the average traffic on the lines of railway throughout 
Germany, this being equal to twenty-eight passenger and ten 
goods trains per diem. There are, of course, exceptional cases 
which are outside of those from which the average of duration 
has been assumed. Thus, on the Housinger line, where there 
are neither steep gradients nor sharp curves, and the use of the 
brake is comparatively infrequent, the wear of the rails 
amounted to only one millimetre for about one hundred million 
tons of traffic. It will, of course, be recognised that the data 
employed and the deduction made from them cannot be too 
rigidly accepted ; but the extended use of steel rails is of such 
comparatively recent adoption, that any authoritative guide for 
ype their durability must prove of very great value to 
the profession 





given to the bore is said to be ample for the rope to work with- 
out friction, as also to admit of a signal rope being placed with it 
to enable the workmen in the mine to communicate with the 
driver of the engine above. We can conceive of many cases 
where this novel method may be of ready application, and its 
simplicity and economy in such cases can hardly fail to recom- 
mend its adoption. It would probably be found in practice that 
600ft. perpendicular need not be held as the limit of depth at 
which such a system could be economically applied. 


ARGENTINE RAILWAYS. 


THERE continues to be great movement throughout the 
Argentine Republic in the construction of railways. The 
number of new concessions granted by the National Congress 
and by the various provincial Legislatures is very great, but the 
a of the Government with regard to railway construction 

undergone a change. Some of its most important lines have 
been sold to private companies, and several others are ready to 
be disposed of. The granting of new charters or concessions 
with a Government guarantee has been stopped, and no further 
indebtedness will be incurred for works of internal improvement 
of any kind which private capital will undertake. The fact that 
numerous applications have been made for new lines without 
guarantees goes to show that the condition of the country is 
now eo promising that capital is ready to embark in such enter- 
prises without assistance, The guaranteed lines are in length 





THE PIEMONTE. 


Tue official trials of the Piemonte have been completed, and 
the most sanguine anticipations have been realised. At the 
endurance trial the ship steamed four hours, during which time 
the mean speed was 20°4 knots, and the mean indicated horse- 
power 7040; and at the forced draught trial of 14 hours the 
ship ran at a mean 5 of upwards of 22 knots, and for part 
of the time the s recorded was 22°3 knots. The maximum 
indicated horse-power developed, which was maintained during 
a considerable period of the 14 hours, was 12,980; and the 
mean indicated horse-power over the 14 hours was 12,700. The 
machinery worked throughout without hitch of any kind ; there 
was no sign of heating either at the forced draught or natural 
draught trials, and on the occasion of the forced draught trial 
the ship had run for a considerable time at full speed before the 
official trial commenced, and throughout the machinery gave 
the greatest satisfaction. The machinery has been supplied by 
Messrs. Humphrys, Tennant and Co., the engines are four 
cylinder triple expansion engines; they are, we believe, the 
first engines of this class in which such great power, has been 
developed. The ship is in all respects a triumph, and Sir W. 
G. Armstrong and Co., Mr. Watts, and Messrs, Humphrys and 
Tennant may well feel satisfied with the results obtained by 
their skill and enterprise. We wish our own Government 
would obtain at least similar vessels from the builders of 
the Piemonte, 
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LITERATURE. 


The Eruption of Krakatao and Subsequent Phenomena, Report 
of the Committee of the Royal Society. Edited by G. J. 
Symons, F.R.S. London: Triibner and Co. 1888, 4to., 494 pp. 

To those interested in volcanic phenomena, the volume 
before us is more attractive than any that has appeared 
for many years, and it will probably remain for a long 
period a most highly valued repository, to which scientific 
geologists will turn for facts, figures, and deductions 
relating to one of the most stupendous and most 
remarkable evidences of plutonic energy and subsequent 
meteorological phenomena of historic times. It is the 
result of the labours of a committee consisting of the 
Hon. Ralph Abercrombie, Mr. E. Douglas Archibald, 
Professor Bonney, the late Sir F. J. Evans, Dr. A. Geikie, 
Professor Judd, J. Norman Lockyer, the Hon. F. A. 
Rollo Russell, R. H. Scott, Professor G. G. Stokes, Lieu- 
tenant-General Strachey, G. J. Symons, and Captain 
Wharton, the committee being appointed by the Royal 
Society to “collect the various accounts of the volcanic 
eruption at Krakatao, and attendant phenomena, in such 
form as shall best provide for their preservation and pro- 
mote their usefulness.” A great mass of data was 
collected, and divided into five parts, each part going to a 
sub-committee, Finally, separate reports embracing the 
subject-matter of the collected records were written by 
members of the committees. These reports are five in 
number, as follows:—(1) On the volcanic phenomena of 
the eruption, including the nature and distribution of the 
ejecta, by Professor Judd, F.R.S.; followed by an article 
on the pumice, by Mr. H. Scott, and a tabular statement 
of the dates and places of falling of pumice and volcanic 
dust in the Indian Ocean, by Charles Meldrum. (2) On 
the air-waves and sounds caused by the eruption, prepared 
under the direction of Lieutenant-General R. Strachey, 
F.R.S. (3) On the seismic sea-waves caused by the erup- 
tion, by Captain W. J. L. Wharton, R.N., F.R.S. (4) On 
the unusual optical phenomena in the atmosphere which 
began in 1883 and continued in part up to 1886 inclusive, 
and which included coloured suns, twilight effects, coronal 
appearance round sun and moon, sky haze, &c., by the 
Hon. F. A. Rollo Russelland Mr. E. Douglas Archibald. 
And (5) A short discussion of the magnetic and elec- 
trical phenomena, by Mr. G. M. Whipple. The report 
contains numerous diagrams, charts, and illustrations, 
including some good chromographs from crayon sketches 
of the twilight and afterglow effects as seen at Chelsea, 
and drawn by Mr. W. Ashcroft. 

In the first section Professor Judd points out that the 
marked linear arrangement of the volcanoes of Java and 
Sumatra indicates the existence of a corresponding line of 
weakness in the earth’s crust; while across the Straits of 
Sunda lies another line of weakness, along which five 
volcanoes have been thrown up at different epochs. 
Krakatao lies at the intersection of these lines, and is 
therefore in a position where volcanic action might be 
expected to display itself. An interesting part of this 
section is the history of Krakatao, which, as traced by 
Professor Judd, shows that, both in dimensions and 
activity, it may be considered to have been one of the 
largest and most destructive volcanic craters in the world. 
At one time “ its circumference at what is now the sea- 
level could not have been much less than twenty-five 
miles, and its height above the same datum plane was 
perhaps not less than 10,000ft. to 12,000ft.” His sketch 
of the history is followed by an account of the geological 
structure of Krakatao and the materials ejected, the lavas, 
pumice and voleanic dust. His description of the occur- 
rences in the Sunda Strait is very interesting, and made 
the more so by reference to shealian voleanic phenomena 
in other parts of the world, and to the descriptions and 
dissertations on the Krakatao eruption by numerous con- 
tinental writers. Outline engravings are given of the 
great mountain as it was, and in its eviscerated condition, 
as well as views of that part of the mountain which in 
modern times has been known as Krakatao, and showing 
the structure of the mountain as laid bare by the catas- 
trophic outburst of August, 1883. After discussing the 
facts, Professor Judd endeavours to account for the for- 
mation of the pumice from the obsidian or the pitchstone, 
and the production of the paroxysimal explosive forces 
by which it was thrown enormous heights into the air, 
comminuted and carried miles upwards. He describes a 
method of imitating the formation of pumice, and draws 
conclusions from this which will probably never receive 
assent. Professor Judd’s theory of volcanic energy may 
be gathered from the following :—‘“ Nothing can be more 
certain than the fact that the volatile substances, which, 
escaping in such quantities from the vent of Krakatao, 
gave rise to the last eruption, were originally imprisoned 
in every part of the - mass, The whole of the 
pumiceous substance is penetrated with the finest vesicles 
produced by the disengagement of gas.” Thus Pro- 
fessor Judd’s theory is much of the nature of some of the 
discarded chemical theories, originated by Davey, su 
ported by Daubenay and De La Beche, and sabeubentiy 
abandoned, firstly by Davey himself. Like too many 
who have written on this subject, Professor Judd fails to 
test the value of his theory by analogous experimental 
investigation or measure of quantity and quality. He 
gives analysis of the pumice and other ejecta, but enters 
into no proof of the sufficiency of the gases assumed to 
be evolved either as to quantity or pressure. But he says, 
“Tt is through the introduction of the sea and the surface 
waters into rock masses, by slow percolation from above 
and the consequent formation of new compounds more 
readily acted upon by subterranean heat, that I am dis- 
posed to regard volcanic phenomena as being brought 
about.” Although it is impossible in these days to agree 
with such an ages raga theory, we must commend 
Professor Judd’s able presentation of the facts of the 
Krakatao eruption. 

The report by Lieutenant-General Strachey is accom- 
panied by some striking barograms, a diagram showing 
the recorded variation of the pressure in the Batavia gas- 
holder, and diagrams showing the passage of air waves to 





Krakatao and the antipodes. Captain Wharton, in his 
report on what he has called the seismic waves, presents 
an able digest of a great quantity of more or less accurate 
observations recorded by large numbers of people. It 
will be remembered that one of the great sea waves 
which resulted from the disturbance, caused enormous 
destruction of life and property throughout the Sunda 
Strait. His discussion of the materials collected lead him 
to eleven main conclusions, the chief of which is that the 
sea disturbance was probably composed of two descrip- 
tions of waves, long waves with periods of over an hour, 
and shorter but higher waves with irregular and much 
briefer intervals, the long waves, of an original period of 
about two hours, alone being recorded by automatic 
gauges. 

To the several remaining parts of the combined report, 
dealing chiefly with different attendant meteorological 
phenomena, although of interest to great numbers of 
readers, it would be impossible for us to refer at length. 
We can only repeat our opening remarks concerning the 
reference value of the report of the Committee, 


The Elastical Researches of Barré de Saint-Venant. (Extract 
from Vol. I. of Todhunter’s History of the Theory of Elasticity.) 
Edited for the Syndics of the University Press by Karu Pzar- 
sON, M.A., Professor of Applied Mathematics, University 
College, London, Cambridge: At the University Press. 
London: C, J. Clay and Sons. 1889. 

THE present work is published as a preliminary instal- 

ment of the second volume of the “ History of Elasticity,” 

the first volume having been already noticed in these 
columns. To engineers the names of Saint-Venant and 

Rankine are best known as having treated the subject of 

Elasticity from the standpoint of practical requirements. 

“We live in an age when the physicist awaits with not 

unreasonable excitement for greater revelations than even 

those of the past two years about the ether and its 
atomic offspring (from Sir W. Thomson and Mr. 

Macfarlane Gray); but we live also in an age when the 

engineer is making huge practical experiments in 

elasticity, and when true theory is becoming an absolute 
necessity for him, if his experiments are to be of practical 
as well as of theoretical value.” We should have expected 
here the words practical and theoretical in the reverse 
order. “Small ripples of ill-feeling, such as spread from 
the recent meeting of the British Association through the 
scientific and technical journals”—does this refer to the 
Preece and Lodge controversy ?—“cannot hinder the 
strong current which is carrying the practical engineer 
rapidly forward into theoretical elasticity, and which 
must in the end compel the most hardened of mathe- 
matical elasticians to leave that transcendental island 
where all elasticity is perfect, and every load impossible, 
for the more imperfect but possible region of technical 
problems.” Here, again, the order of development appears 
stated in inverse order, as if it was the case that the 
engineer in a novel design found the theory already 
worked out. Theory is the thought, and practice is the 
language, and which came first is the ancient controversy. 

On cutting the pages, the present work presents the 
formidable appearance of a mathematical treatise, no 
analytical difficulty being shirked in the explanation, as 
the names of those thanked in the preface for assistance in 
revision will show. 

By going straight to those articles whose headings look 
interesting, the practical man equipped with mathematical 
knowledge will find Saint-Venant’s discussion of many 
problems of great practical interest, such as, for instance, 
of the dynamics of pile driving, where all the elastic condi- 
tions are taken into account. Before reopening these 
pages to this discussion, it should be required of the 
correspondents, in imitation of Plato’s well-known notice 
over the door of his academy, that they should pass an 
examination in this part of Saint-Venant’s work. 

We notice in sections 119 to 125 a novel treatment of 
the part of the subject of Elasticity as it affects the theory 
of gun construction, differing in some respects from Lamé’s 
treatment, the one generally adopted, and important in 
giving an exact theory for the distribution of longitudinal 
stress. As the average longitudinal stress is only half 
the circumferential stress, it was always assumed that the 
longitudinal strength of a gun might be left to take care 
of itself, until some failures took place in which a gun 
when fired drew out exactly like a telescope. With the 
introduction of the Longridge system of wire gun con- 
struction, in which the longitudinal strength depends 
principally upon the steel inner tube, the corresponding 
calculations become of great importance. 

The problems discusssed in Section 358, 359, will be of 
interest to mechanical engineers; the stresses in the beam 
ofa beam engine are investigated, and it is pointed out 
that if the fly-wheel rotates with nearly a natural period 
of the beam or piston-rod or connecting-rod vibrations, 
the displacements tend to accumulate, and the danger of 
breaking is great. 

Looking through this collection of Saint-Venant’s work, 
we recognise the great influence he had on Thomson and 
Tait when writing the corresponding part of their“ Natural 
Philosophy.” 

Professor Pearson is sometimes rather truculent for a 
scientific man in his criticisms on the work and opinions of 
those he disagrees with; but we may take his outspoken 
opinions as imparting vivacity to this book, a work of 
extreme use and importance to practical men, and also 
for those who wish to attack original problems; the 
difficulty now-a-days being “not so much to do original 
work, as to find out in an ordinary lifetime what is original 
work—not only what is not done, but what wants doing.” 





Two Nosed Catenaries and their Application to the Design of 
Segmental Arches, By T. ALEXANDER C.E., Professor of Engi- 
neering, Trinity College, Dublin, and A. W. THompsoy, B. Sc., 
A.M.LC.E., Lecturer in the Glasgow and West of Scotland 
Technical College. (From the Transactions of the Royal 
Irish Academy, vol, xxix., Part III., 1888.) 

Tux transformed catenary as the curve of equilibrium of 


way is discussed by Rankine, and other writers on archi- 
tecture and engineering, the curve being the one dividing 
the ordinates of the common catenary in a constant ratio. 

In a recent review of the “ Mechanics of Engineering,” 
by Irving P. Church, in which the transformed catenary 
is introduced, we pointed out the convenience and elegance 
of printing and of mathematical discussion by the adoption 
of the notation of the hyperbolic functions ; so that in 
this notation the question of the curve would be written 


Y =rcosh~ : 
m m 
instead of in the form 
m x _= 
y = r™ (em +e m) 

In case the authors should consider this notation a 
pedantic fad, we refer them to Pearson’s edition of the 
“ Elastical Researches of Barré de Saint-Venant, noticed 
above, where they will find this hyperbolic notation 
copiously employed, to the great advantage of simplicity 
in printing, and of elucidating analogies in the formulas. 

The chief point of theoretical and practical interest 
drawn out by the authors is that, when r is a proper 
fraction less than } ,/ 3, the transformed catenary has two 
points of maximum curvature, equivalent from the vertex ; 
and these points they call the two noses of the catenary. 
The authors show that there are various circles, one called 
the described circle, which touches the catenary at the two 
noses ; and another called the three point circle, which 
touches the catenary at the vertex and cuts it again at 
two points beyond the noses, at which the curvature is the 
same as at the vertex ; while a third circle, called the 
inscribed circle, touches the catenary at the vertex and 
two other points. By striking the arc between the 
described circle and the three point circle, it is possible 
to keep this line of stress, taken to be the transformed 
catenary within the middle third of the arch ring, when 
the intrados is the three point circle, and the extrados is 
the direction of the corresponding transformed catenary. 
These elegant geometrical considerations should prove of 
great service in the scientific design of brick, sandstone 
and granite arches with circular soffits. Supplementary 
tables are given by the authors for the immediate design 
of such arches, and a few numerical examples are worked 
out in detail, showing the application of the tables to 
varying conditions of magnitude, of proportioning of parts, 
and of dead and moving loads. 
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AVELING AND PORTER'S ELECTRIC LIGHTING 
TRACTION ENGINE. 


Tue electric lighting traction engine which we illustrated in 
our last impression is of 6-horse power nominal, fitted with a 
Victoria dynamo, which is carried by a steel plate rivetted to 
the top of the horn plates above the crank shaft and gearing. 
The dynamo is fitted with a gun-metal pinion, which gears into 
a spur ring fitted with vulcanised fibre teeth. This spur ring 
is bolted to the arms of the fly-wheel. Slot ways are also made 
in the plate to allow the dynamo to be thrown out of gear by a 
hand lever when the engine is required to drive other machinery 
or for road work, The engine is of Messrs, Aveling and Porter’s 
most recent design of their well-known type and excellent 





a line arch with homogeneous load and horizontal road- 


workmanship, and needs no special description. 
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800-HORSE POWER TURBINE, CERRO DE PASCO GOLD MINE. 
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300-HORSE POWER JONVAL TURBINE. 
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In our issue of the 15th February last we described and | 
illustrated a powerful stamper battery constructed by Messrs. | 
Charles Appleby and Co., Cannon-street, London, for the Cerro | the available water supply or power required, or the water may | 
de Pasco gold fields, Transvaal, and we now place before our ! be shut off entirely. It will be noticed that the angle at which 


readers illustrations and 
particulars of the turbine 
for driving the machinery. 
This turbine, which has 
been constructed by Mr. W. 
Giinther, Central Works, 
Oldham, is designed to drive 
300-horse power with a fall 
of 57ft., and is made on 
the Jonval system, with 
modifications in the con- 
struction of the guide and 
wheel vanes enabling it to 
give a high efficiency, 
whether working with full 
or reduced supplies of water. 
It is arranged, as shown in 
Fig. 1, with a horizontal shaft, 
the end thrust being taken 
up bya massive collar bear- 
ing,and the shaft terminates 
in a coupling for connecting 
the shaft which carries the 
rope pulley. The power is 
transmitted to the shafting 
in the mill by sixteen ropes 
from a pulley 5ft. 6in. dia- 
meter. The bearings inside 
the turbine are made of 
lignum vite strips, and are 
lubricated by the water, 
effective means being taken 
to exclude solid matter 
from them. The turbine 
wheel is 42in. diameter be- 
tween centres of buckets, 
making 200 revolutions per 
minute, and the vanes are 
made of steel plates bent 
accurately to template, the 
metal being cast round 
them. By the substitution 
of steel vanes for cast 
iron a stronger and lighter 


wheel is obtained, and a higher efficiency secured. The | the water enters the wheel is never altered, and that the ports 
supply pipes are 42in. diameter, and are laid up the hill | not closed by the slide are fully charged with water, thus 
side at an angle of 21 deg. The turbine is placed 15ft. above working to the best advantage 
the normal level of the water in the tail race, so as to be above 
the flood water level, the fall below the turbine being utilised | Figs. 2, 3, and 4, the latter showing the development of 





slide, worked by means of suitable gearing from the hand-wheel | number of guide ports are shown open. The bearing surfaces 
shown in Fig. 1, which moves over the guide ports and opens or | of the slide are lined with gun-metal, and the regulating shaft 


closes two ports—one on each side—simultaneously. By means | also works in gun-metal bushes. 


For quickly starting or 


of this slide any even number of ports may be opened to suit | stopping the turbine, or to prevent it running over speed if a 
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MASSEY’S COMPOUND STEAM FORGING PRESS. 








number of stamps are thrown off at once, a 42in. throttle valve 
is placed in the suction pipe, and arranged to be worked from a 


convenient position close to 
the battery, so as to be 
under immediate control. 

Owing to the great cost 
and difficulty of transport 
of heavy pieces, wherever 
practicable all parts are 
made of steel or wrought 
iron; the inlet and outlet 
eases, with manholes and 
manhole covers, are of steel 
plates, and the whole is 
mounted on a light but 
strong frame composed of 
wrought iron girders and 
three cast iron cross bridges 
firmly bolted together, but 
arranged to take in pieces 
for transport. We believe 
that this is the most power- 
ful turbine hitherto made 
for the South African Gold 
Fields, and on account of 
their high efficiency, con- 
venience, and ease of fixing, 
turbines of this design 
should be largely adopted 
on falls up to about 60ft. or 
70ft, in height. 


PATENT COMPOUND 
STEAM FORGING 
PRESS. 


WE give two illustrations of 
@ new compound steam forg- 
ing press recently patented 
by Messrs. B. and S. Massey, 
of Openshaw, near Man- 
chester. We have had the 
opportunity of inspecting 
one of these presses—in fact, 
the first Messrs, Massey have 


made—in operation at their own works, and our illustrations 
are taken from the working drawings for the construction of 
The construction of the | this press. Oneof the main objects which Messrs. Massey have 


ide ports and slide will be readily understood from | had in view in designing their steam forging press has been to 


introduce a comparatively inexpensive tool, possessing the 


by suction pipes, The adjustment of the turhine consists of a | the guide and wheel vanes, In Fig. 3 two-thirds of the | advantages of the more costly hydraulic machinery, where pres- 
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sures to only a limited extent are required in forging and work- 
ing metals. The forging press which Messrs. Massey have 
designed, and which is in operation at their works, exerts a 
maximum pressure of 100 tons, with a boiler pressure of 60 Ib. 
per square inch. It has two cylinders, each 49}in. internal 
diameter. The pistons are trunk pistons, the glands being the 
same internal diameter asthe cylinders. The table is thus accu- 
rately guided in its movements, and there is no chance of slack- 
ness aad lateral play, a pair of knives or punching tools fixed 
one to the table and the other to the entablature meeting one 
another with perfect accuracy. The table is also additionally 
guided by means of the pillarsat the corners, and by the piston- 
rod from the piston of the lower cylinder, which is turned all 
over and works through a bored out sleeve or pipe cast upon 
the bottom of the upper piston and carried downwards through 
a stuffing-box on the base of the upper cylinder. The glands, 
notwithstanding their great size, give no trouble, and although 
the press is some distance from the boilers, the steam pipe 
crossing the yard causing in consequence a good deal of conden- 
sation, there is no leakage of either water or steam, and the 
glands have worked for months without alteration. The maxi- 
mum rise and fall of the table in this press is 12in., and the 
vertical height between the table in its lowest position and the | 
entablature is 24in.; but these dimensions or any others are, of 

course, variable, according to the purposes for which the presses 


THE USE OF SPIRIT AS AN AGENT IN PRIME 
MOVERS.} 


By A. F. Yarrow. 


THE paper which I have the honour to submit to you this evening 
has been prepared at the request of the Council of your Society, 
and deals with the use of spirit as an agent in prime movers. It is 
not intended to treat of the adoption of spirit or liquid hydro- 
carbons, such as petroleum, when used as a substitute for coal as 
fuel, which is an entirely distinct subject; but with the use of 
volatile liquids in lieu of water, to produce power, when converted 
by heat from the liquid to the vapour state, in the same way that 
power is obtained from the conversion of water into steam. 

I may mention that in the year 1856 this subject attracted much 
attention in France, and as a matter of fact, several large steamers 
were built and ran between Marseilles and Algiers, in which ether 
was evaporated in combination with steam for working the pro- 
pelling oo I am indebted for the information concerning 
these vessels to Mr. F. K. Barnes, late of the Admiralty, who 
visited and made a passage in one of them in order to rt to the 
British authorities concerning their performance. @ engines 





performed work in one cylinder, instead of goi 
the condenser, was 
evaporator, 
heat in the steam was absorbed instead of being wasted ; 


are required. With steam at 180 lb. pressure 
is obvious that the same press exerts a force of 300 tons, the! steamers ran, making regular voyages, for some years, but 


Diagram N°2 . 
IMustratingResults when using Steam. 


Diagram N° 3. 
Jiustrating Results when wsing Spirit Vapour 
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to evaporate ether in a tubular | inlet, pipe a 
by which means a portion of the remaining | steam 


D the ether vapour so produced was used in another cylinder, | 
square inch it | the additional power thus obtained being a clear gain. These | 


vapour, and we took the matter up with a view to investigate it, 
and see whether the results would justify our going fully into the 
matter with a view to its further development. Iam glad to say 
that these preliminary investigations look promising; the results 
obtained I propose to lay before you this evening. 

The apparatus with which our experiments were tried I shall now 
proceed to explain, and trust to be able to make the whole arrange- 
ment perfectly clear to the meeting. It will be seen we have a 
small steam engine of ordinary construction, which actuates a shaft 
and fly-wheel in the usual way. There isa brake attached to the 
shaft, with a spring balance and index; also a revolution counter, 
so that we are enabled to obtain the actual power developed, 
There is also fitted to this little engine an ordinary indicator, from 
which to obtain diagrams. 

The steam boiler has no special feature about it; it has simply a 
combustion chamber, and a straight flue through to the funnel, 
There is no attempt at economy of fuel, because there was no 
object in so designing it; all we wished to obtain being the com- 
parative results on a common basis. The heat is obtained by means 
of ordinary burnt in a large Bunsen burner made by Messrs, 
Fletcher and Co., of Warrington. We selected gas as the means 


were on the Du Tremblay system; the steam, after having | of heating because the exact quantity could be accurately regu- 
at once to | lated and recorded, and with this view there is attached to the 


s meter. From the boiler to the engine is led a 
pipe. e exhaust from the cylinder passes out and termi- 
nates in a coil of pipe immersed in a tank of running water 
for the purpose of condensing the steam; this tank is on the 
ight-hand side of the nee. From there the condensed steam 
runs into a hot-well, and passes on to the feed-pump on the engine, 
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cylinders remaining the same diameter, and the strength of all | were ultimately abandoned. To more clearly explain the main 
the parts being proportionately increased. The table, measuring features of this system I would ask you to refer to diagram No. 1, 
4ft. 2in. by 4ft. 2in., is of great strength, and provided with T | which gives an outline of the arrangement.? A is a steam boiler; 
slots for fixing dies or other tools and appliances. Owing to the | B is an ordinary inverted direct-acting steam engine; C is the 
press doing its work by a squeeze instead of by a blow, it is | evaporator, containing a number of tubes through which the 
possible to use cast iron for dies and other tools in cases which | pane pA mange = — ~ er of Renal: agenda 
usually require steel, and considering the expensive work | converted > pee 7 whi b ahonaaenea ads stheren ined 
required in sinking complicated dies in solid steel, this is a | D- E is the ane pols mien in which the ether was tn 
matter of considerable importance. Messrs. Massey are making | The gain obtained is clearly due to the ether taking a portion of 
large bolts, levers, joints, handles, and many other such articles the heat of the exhaust steam and turning it to useful account, 
in cast iron dies, besides large flanged work out of steel plates, | which would otherwise be wasted in raising the temperature of 
such as steam hammer standards, base plates, cylinder covers, | the condensing water. The ether used evaporates at about 
glands, &c. Another special consideration is that as compared | 104 deg. Fab., it will therefore be seen to what a low temperature 
with hydraulic pressing, there is a most important advantage in | the steam or water can be brought down, and still be useful in 
speed; the steam forging press can be worked at a speed of fue “yd ae The system was no —_ Les ype =" a 
. 7 J , 

twenty strokes per minute ; and the dies or other tools can be m4 pe tom yo i ns ms —- tem a nea tae Saha. 
brought together so quickly that welding is done with perfect | There was eoeutons sick of explosion enaceouns of these leakages 
soundness. The steam power required is also much less than in | because the ether, when free. caldly vaporises, and when in this 
hydraulic presses, there being an entire saving of the power ’ 


a P t - state is explosive if mixed with the atmosphere. The difficulties 
lost in driving engines, shafting, and pumps, the steam used 4 


; 1 which at that time had to be dealt with are, however, now greatly 
being absolutely in proportion to the work performed. As an | reduced. Ether being the spirit used, was far more costly than 
illustration of the class of work that can be turned out, Messrs. 


other volatile liquids which are available now, and, consequently, 
Massey are sending to the Paris Exhibition a patent steam | 20y leakage then represented an important item in the working 
hammer, with the standards and base plate made in Siemens- | ©Penses. Also, at that period, means for obtaining good work- 
Martin steel, flanged in the most perfect manner by their steam manship were not available to the engineer as they are at present, 
press, and which is quite a unique piece of work and I may mention that accuracy of workmanship, and soundness 
P P of materials are essential points in dealing with the vapour of 
these volatile liquids, as it penetrates joints and castings which no 
steam would do; in fact, an amount of care is necessary 
beyond what is needed in the best steam-engine practice, 
and sufficiently good work was not available thirty-two years ago. 
Our attention was first drawn to the subject by the success of some 
small boats lately built in the United States, propelled by spirit 


~ 1 Paper read before the Society of Arts, May 22nd, 1889. 
2 We have not reproduced the diagrams relating to 
e. 








Aw air compressor would be a very valuable adjunct 
to the usual machinery in an engineering works, Comp air 
can be profitably used in various ways in erecting, fitting, repairing, 
and other shops. It is used in the States for emptying oil from 
barrels and tank cars about shop oil houses, and may be used as 
the equivalent of steam in operating portable tools of various kinds. 
Compressed air is easily produced and conveniently handled, 
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| and is forced back into the boiler, so that an entire circuit is made. 
This completes the arrangement for working the engine by steam. 
Now for the corresponding system, when spirit vapour is used. 
Inside the upper part of the boiler is a copper coil, the inlet to 
which is at the side, and the outlet at the top, whence it passes to 
the engine. The exhaust pipe from the cylinder is led in this case 
into the tank on the left-hand side of the apparatus, where the 
vapour is condensed and passes on to the hot well, thence to the 
pump, and is forced back into the coil inside the boiler, thus 
making this circuit lete. We adopted two sets of pipes, con- 
densing coils, &c., so as to avoid, as far as practicable, any admix- 
ture of water and spirit, which would tend to vitiate the experi- 
ments. To make the system of pipes clear, I have had those in 
connection with steam or water painted dark biue, and those in 
connection with the spirit and spirit vapour painted red. 

It will be evident that when we raise steam in the boiler we have 
the means of working our little engine either by steam or by spirit 
vapour. When steam is used, the stop valve on the pipe leading 
direct from the steam space in the boiler is opened, and the gear 
on the right-hand side of the apparatus brought into operation. 
In this case the internal copper coil in the boiler plays no part. 
On the other hand, when the spirit vapour is used, the stop valve 
on the end of the internal coil is opened, and the gear on the left- 
hand side of the apparatus is set to work. How to start the appa- 
ratus when steam is used is self-evident. To start it when spirit is 
adopted it is necessary to run some spirit into the hot well and 
turn the engine a few times by hand, soas to force a small quantity 
of spirit into the coil in the boiler. The heat from the gas flame is 
first taken up by the water in the boiler, and is then passed on to 
the copper coil and evaporates the spirit, the water only actirg as 
& convenient means of transmitting the heat from the flame to the 
spirit. By these means we are enabled to try steam and spirit 
vapour under precisely similar circumstances with rd to boiler 
efficiency. Had we adopted for the spirit another boiler, instead 
of a coil inside the same boiler, some question might arise as to 
the comparative efficiency of the two boilers, a doubt which is thus 
blotted out. It will be seen that the boiler is fitted with a pressure 








gauge for steam, a pressure gauge for vapour, a thermometer, and 
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LONDON ELECTRIC SUPPLY CORPORATION.—DEPTFORD CENTRAL STATION. 
ROOF OVER ENGINE AND MACHINE BUILDINGS. 

(For description see page 457.) 
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the necessary appendages so as to get a complete record of all that 
was taking place. 

Our experiments consisted of several continuous trials, each of 
three hours’ duration, alternately with steam and with spirit 
vapour. Diagrams 2 and 3 illustrate the results representing 
average examples; and in order to condense their size I have 
taken the record of the middle, or second hour of the three hours’ 
trial. Each vertical line represents an interval of time of five 
minutes, during which period five observations were made; the 
mean of these five being the spot through which the lines pass. It 
will be seen that the diagrams show the variations of pressure, 
revolutions, gas consumption, and stress on brake respectively. 
The upshot of these experiments is seen in the summary, which 
points to the fact that although the amount of gas consumed 
during the three hours was practically the same, being at the rate 
of 82 and 83 cubic feet, the power obtained, as tested on the 
brakes, was, in the case of spirit, nearly twice that recorded in the 
case of water, the powers being as 4722 to 2524. 

Summary. 


Expansion agent used .. Steam 


Duration of trial .. .. .. .. .... Shours .. 3 hours 
Cubic feet of gas burnt per hour, includ- 

ing the amount required to raise pres- 

sure at end of trial to what it was at 

the commencement .. .. .. .. «- §2 20 83 48 
Mean pressure of spirit in coil .. — 55°80 
Mean pressure of steam in boiler S799 .. 30 07 
Mean revolutions per minute 312°6 -- 5522 
Tension on brake .. .. .. .. .. 1°154 Ib. 1°222 Ib. 
Foot-pounds per minute obtained on 

ae Ss i +h 2524 4722 


At equal intervals during these trials diagrams were taken with 
an ordinary indicator, and I have shown six of each, which form 
fair average specimens. The working out of these diagrams gives 
a power, in the case of spirit, of 11,975 foot-pounds per minute, 
and, in the case of water, of 5199 aaa per minute, which 
more than confirms the results obtained by the brake. 

It is familiar to us all that spirit evaporates much more readily 
than water, and Fig. 4 illustrates the comparative heat absorbed 
in evaporating equal quantities of water and spirit at atmospheric 
pressure. The horizontal distance on the diagram represents time, 
and the height represents quantity, from which it will be seen that 
it takes nearly nine times as long to a equal quantities of 
water as it does spirit; or, in other words, a given amount of heat 
will evaporate nine times as much spirit as it will water. Water being 
a uniform body the line is straight; the spirit line iscurved because 
the spirit is not uniform, being really a mixture of various hydro- 
carbons, the more volatile passing off first. Touching the class of 
spirit which we used for our experiments, I would mention that it 
is a hydrocarbon distilled from petroleum, baving a specific gravity 
of about °680, water being 1. The reason this spirit has been 
adopted is because it is low in price and can be easily procured ; and 
also, being obtained from petroleum, it is of an oily nature. A 
spirit which is not oily in its c ter would be deficient in 
lubricating power, and therefore not so suitable for working the 
machinery. As I thought it would be of interest to show the 
position occupied by the spirit adopted by us throughout in these 
trials, with reference to other ao of petroleum, I have shown 
a few on Sheet 5, giving their names and respective specific 


gravities :— 
Gasoline... .. “650 
Launch spirit “680 
mzoline .. “700 
Ss. os os: ¢s ast ae os “725 
Refined petroleum of commerce .. “800 


Diagram 4 shows the relative quantity of spirit and water evapo- 
rated by the same amount of heat, but it will not show the com- 
parative advantages of using the one or the other, except taken in 
conjunction with the volume of vapour or steam respectively obtained 
from the same quantity of spirit or water, because in the produc- 
tion of power it is the difference between the volume in its liquid 
and vapour state at a common pressure that determines the 
results obtained. With a view to experimentally ascertain the 
density of spirit vapour as compared with steam, Mr. Boverton 
Redwood kindly undertook this investigation, the result of which 
is that petroleum spirit gives about one-fifth the volume of vapour 
that water yields. Taking this in conjunction with the result 
shown on Diagram 4, it would ap; that a given amount of heat 
will produce one and four-fifths the bulk of spirit vapour at atmo- 
spheric tension that it would if used to convert water into steam. 
This result, therefore, tends, as far as it goes, to further confirm 
the gain in favour of spirit. 

With a view to illustrate the difference of pressure between 
steam and the spirit we use at common temperatures, I beg 
reference to Diagram No. 6. The upper line represents the pres- 
sure of spirit vapour, and the lower line the pressure of steam. 
It will be seen, for example, that 240 deg. temperature corresponds 
to steam at a pressure of 10 lb., and spirit vapour at a pressure of 
60 1b. Italso shows that water at boiling point, or steam, 212 
deg., can convert spirit into vapour at 45 Ib. 

Touching the evaporation of spirit to produce power in actual 
practice, at present the only application which has been success- 
fully developed is for the propulsion of launches. It is termed the 
“‘Zephyr” system. I may mention that of this type of launch we 
have already built a large number and they are finding great 
favour. For small sizes, certainly there would seem to be no 
question that, where the spirit is obtainable, this system is destined 
to take the —_ of steam, not so much on account of the probable 
increased efficiency, as the general couvenience of the arrangement. 
A launch propelled on this plan is 36ft. long by 6ft. beam, and is 
built of steel. Its total weight, ns ae, is only one 
ton, and I need scarcely say that, had it been propelled by steam, 
the weight would have been considerably greater. 

The propelling machinery, being light, can be placed at the 
stern, and consists of an engine which is so incl as to avoid 
leakage of vapour. The generator is placed aft of the engine, and 
consists of a copper coil inclosed within a double sheet iron casing, 
the intermediate space being filled with asbestos or other non-con- 
ducting material. Below the coil is an iron pipe, bent into the 
form of a ring, perforated with holes and arranged as an ordinary 
ring gas burner. An 8-horse power evaporator is shown on the 
table, from which it will be seen how small an apparatus it is, 
In the bow is an air-tight copper tank, of a ity of 40 gallons, 
for containing the spirit; this serves in a measure to balance the 
engine at the stern. The tank is placed in communication with 
the feed pump by means of a pipe passing outside the boat close 
to the keel. The feed pump Sotivens into the bottom of the 
vapour generator, and the exhaust from the engine into the 
two condensing pipes, placed longitudinally, one on each side of 
the keel. The vapour is condensed in these pipes, and is forced 
back into the tank by the action of the engine. There is a spirit 
band pump, having its suction connected with the tank, and its 
delivery joining the bottom of the evaporating coil, so that by 
working it, spirit can be drawn from the tank and forced into the 
coil. Now, in order to start the launch, a little heat is first 
applied to the evaporating coil, and then a small quantity of spirit 
pumped into it by hand, which is immediately converted into 
vapour, and the pressure begins to rise. By opening a valvea 
small portion of this vapour is arranged to pass into the ring burner, 
and is ignited, together with a suitable proportion of air; and 
from this moment the heating process is self-acting; so long as 
there is vapour in the evaporator a portion of it will go to heat u 
the incoming liquid. The engine can now be started, the feed. 
pump on the engine providing a continuous supply of spirit 
to the coil; from this moment the action throughout will 
be automatic, and when once started, neither the engine 
nor the evaporator requires any further attention. After 
the vapour has left the engine, it passes through the exhaust a 
under the boat, is condensed end forced into the tank in the bowl, 
to be used over and over again, A boat of this type will run eight 








miles an hour easily, and carry fuel for 200 miles. Owing to the 
rapidity with which spirit evaporates, as a matter of fact, from the 
time of lighting up it does not require more than five minutes on 
on average to start the boat. It will be seen that the entire 
central portion of the hull is available for passenger accommodation, 
and is not hampered up by a boiler, as in a steam launch, which 
usually is a source of considerable inconvenience, and occupies the 
best part of the space. The small weight of the machinery is also a 
point of importance, as it tends to reduce the draught. The whole 
arrangement is so exceedingly simple that a fairly intelligent 
stranger can learn how to work it in an hour's run. ——— 
spirit indicated on Sheet 5, having a ific gravity of , is 
what we use for our launches, grades lighter and heavier may be 
adopted within certain limits, gasoline on the one hand, and benzo- 
line on the other, the lighter giving a better and the heavier an in- 
ferier result. I will not venture to assign any reason for the appa- 
rent gain in the use of spirit over water, but I would point out 
that, in a condensing engine, the two great losses of heat are due, 
first, to the waste gases which pass up the funnel, and simply go to 
raise the temperature of the surrounding air, and secondly, to the 
loss arising through raising the temperature of the condensing water, 
whichgoestowarmupthesea. As regards the first loss, it is self-evi- 
dent that, owing tothelow temperature at which the spirit evaporates, 
the products of combustion are available to produce evaporation 
down to a much lower temperature than in the case of water. As 
an illustration of the a tem — at which r= aaa gases 
away in the Zephyr launches, when going at full s , it is 
waine nae to hold ale hand immediately over the funnel. 

I bave now explained the results of the experiments we have 
made to test the value of spirit as an evaporating agent to produce 
power ; I have also described one successful practical application 
of it; and I submit, if these results are further confirmed by 
experience, there is reasonable ground for believing that this system 
in some form is capable of further and possibly extensive develop- 
ment, 








PARLIAMENTARY NOTES. 





Durine the past week the following questions have engaged 
attention :— 

Electric lighting.—Sir G. Campbell asked the President of the 
Board of Trade whether Mr. Calcraft’s letter, of May 18th, regard- 
ing electric lighting in the metropolis, correctly expressed the pre- 
sent intention of the Board of Trade to adopt Major Marindin’s 

a to set aside the provisions of the Act of Parliament of 
requiring the previous consent of the local authority in many 
cases; whether the Board of Trade had approved the proposal of 
Major Marindin that the mere objection by a local authority should 
not be considered sufficient to exclude any company unless the 
local authority was itself ready at once to undertake the supply of 
electricity, and gave evidence of its intention to do so; and 
whether that alone would be a sufficient ground for a special 
report in each case stating grounds for dispensing with the 
consent of the local authority as required by the Act; and 
whether, in cases he finally determined to give concessions to com- 
panies without the consent of the local authorities, he would take 
care that his special report in each case was laid before Parliament 
in sufficient time. Sir M. Hicks-Beach: Yes, sir, Mr. Calcraft’s 
letter correctly expresses the present intention of the Board of 
Trade. Major Marindin’s report, however, does not go so far as 
is suggested in the second paragraph of the question. If in any 
case the consent of a local authority is dispensed with, the special 
report of the Board of Trade will be laid at the earliest possible 
moment before Parliament. It would not be consistent with the 
provisions of the Act of 1888 to insert in any provisional order any 
clause injuring or restricting the subsequent granting of a licence 
or provisional order to the local authority or any other person 
within the same area. 

Screw propellers—the Calliope.—Mr. Hanbury asked the First 
Lord of the Admiralty whether his attention had been called to 
statements in THE ENGINEER that, in the cases of vessels in which 
steel screw propellers had been exchanged for those of manganese 
bronze, an increase of of as much as a knot, in some instances, 
had resulted ; and whether the safety of the Calliope was largely 
due to her being able to steam at the rate of half a knot, against 
terrific wind and sea, when other vessels were blown ashore. 
Lord G. Hamilton: The Admiralty practice is to make the pro- 
pellers of ber Majesty’s ships of gun-metal, not of steel, and it is 
not considered that any ofvntens in speed would be realised by 
the substitution of manganese bronze. It is the case that the 
Calliope was only able to make about half a knot when proceeding 
to sea in the late hurricane at Samoa. The screw propeller of the 
Calliope is of manganese bronze, and there are five other ships in 
the a fitted with propellers of this material. Mr. T. Healy 
asked whether the Admiralty would make any recognition of the 
conduct of the commandant and crew of the Calliope for the gallant 
manner in which they had contended with the hurricane at Samoa. 
Lord G. Hamilton : I hope to lay on the table a report of the circum- 
stances, and, if possible, some recognition may be made of the 
conduct of those engaged in the act. But the captain himself is an 
officer of considerable distinction, and it would not be possible 
specially to recognise his services. 








TENDERS. 


NEW MAIN SEWERS, LEICESTER. 


List of tenders for the construction of outfall sewer along the 
Belgrave-road to the new pumping station—Contract No. 6, part 





of Section II. Drawings, specifications, and bill of quantities by 
Mr. J. Gordon, M.I.C.E., borough surveyor :— . . 
8. da. 
Messrs. G. den and Son, Sheffield 19,359 17 5 
Mr. Abram Kellett, London .. .. .. 18,549 10 0 
Mr. James Evans, London .. .. .. «. 16,5138 8 0 
Mr. Thos Philbrick, Leicester .. .. .. «. 16,283 10 6 
Mr. James Dickson, 8t. Albans .. .. .. .. 15,600 011 
Messrs. 8. and E. Bentley, Leicester (accepted) 14,506 0 2 








Tue New Locu Katrine.—The first sod in connection with the 
enlargement of the reservoir at Mugdock, about a mile to the 
north of Milngavie, was cut on the Ist of May, 1886, by ex-Lord 
Provost M’Onie.° The distance from Loch Katrine to the reservoir 
is 25¢ miles—11# being tunnels through the mountains, 10} open 
cut, and 3? miles pipes through the valley. Counting the 8} miles 
of pipes from the reservoir to the city there is a distance traversed 
by sy water of 344 miles. The present Mugdock Reservoir 
contains 555,000,000 gallons, or eleven days’ supply of 50,000,000 

lions per day, and is drawn from a storage at b Katrine of 

600,000,000 or 110 days’ supply. ~ 4 the Water Act of 1885 
they were empowered to raise the level of the loch another 5ft., 
which would increase the storage to 9,850,000,000 gallons, or nearly 
200 days’ supply. Besides this, the Corporation had purchased 
Loch Arklet, and they purposed raising its level 25ft., so that it 
would contain other 2-000, 000,000 gallons. The new reservoir being 
constructed at present will contain 700,000,000, or fourteen days’ 
supply at the rate mentioned—in all twenty-five days. The new 
tunnel will pass daily 70,000,000 gallons, as against 42,000,000 by 
the old one, The outlay of the original works was about £1,500,000 
up to 1860, and the time occupied was three and a-half years. It 
will be some three or four years before the reservoir will be in a 
complete state for use, and the total cost of the tunnels pipes, 
ground, reservoir, &c., will not be much short of £1,000,000. e 
yearly revenue at the inning was £62,335, but some two years 
ago it had reached the high figure of £163,000. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 

THE event of most moment this week, and which is exciting most 
attention, is an official pronouncement by the legal arbitrators 
under the mines drainage scheme, which greatly affects the future 
eed of the coalmining interest in this part of the kingdom, 

itherto the colliery owners have in many cases been able to secure 
some concession or “ graduation ” off the full rates imposed by the 
Mines Drainage Commissioners, who are the rating authority for 
pumping the district. Now, however, it is announced that no con- 
cessions can be allowed in the ensuing twelve months, since the 
income is insufficient to allow of it, and immense dissatisfaction 
has been aroused amongst the owners. They declare that the 
enforcing of the full rate will lead to the closing of collieries, since 
already the payments are higher than they can bear, and that no 
graduations must mean the putting of the pits to stand. 

The market is discussing the situation with much animation, as 
the effect upon the iron trade would be most serious if the supply 
of coal is to be shortened or prices of fuel advanced beyond what 
ironmasters can afford. In reply to the owners’ complaints, the 
arbitrators, sitting in Wolverhampton on Wednesday, stated that 
they had nothing to do with the effects of their decision; they bad 
only to adminster the Act as they found it, which is to provide 
sutticient income to discharge liabilities. 

Two estimates have been presented of the probable income of the 
Commissioners in the ensuing year—one, which is admittedly more 
than can be reasonably hoped for, of £22,675, and another of 
£16,490. The arbitrators strike a mean level at £19,582, or, say, 
£20,000, as likely to be fairly accurate; and aguinst this the 
estimated worki Sige is £13,670, and interest on loans 
£12,808, total £26,478, showing a deficiency of £6000. If the full 
conditions of the Act were complied with, a further £9000 ought 
to be provided during the year for sinking fund, but this charge 
the arbitrators are prepared to let stand over. Expenditure can 
now only be incurred under the direction of the High Court, 
and the arbitrators pronounce the present state of things ‘‘ wholly 
unexpected and extraordinary.” 

The mineowners will have an opportunity of appealing against 
the decision prohibiting all graduation at the beginning of July, 
but it is questionable whether they will get much relief. 

The combination gst the thin sheet and best tin-plate firms 
continues to attract great interest from the iron market. Another 
meeting of the contracting parties has been held this week in 
Birmingham, and everything is apparently proceeding satisfactorily, 
All the six firms named by me last week have accepted the bases 
of amalgamation laid before them, and the whole of the difficulties 
in the way of the amalgamation are now said to be removed. The 
plant and stock at the various works have been valued by valuers 
representing the vendors and purchasers, an arbitrator having been 
appointed to decide any eg f that a arise, The Amalga- 
mated Joint Stock Company will be carried on by a directorate at 
central offices either in Birmingham or Wolverhampton. 

The Staffordshire and Worcestershire manufacturers are known 
throughout the world for tin-plates, tinned sheets, black sheets, 
—— sheets, and terne-plates of the very highest class in iron 
and steel. Their — almost entirely consist of specialities 
distinguished by the various brands. The competition of the South 
Wales manufacturers is, therefore, not very much apprehended by 
the amalgamated firms. The effect of the combination will, it is 
thought, be to reduce the common charges on the working of the 
various manufactories, and generally to economise the cost of pro- 
duction, and at the same time to prevent ruinous competition. An 
instance of the great fallin prices is shown by the fact that 24 gauge 
— sheets, which in 1873 realised £50 per ton, are now quoted 
at 

Ironmasters who are pressed for deliveries are urging manufac- 
ture as rapidly as possible, in preparation for the Whitsuntide 
holidays. It is desired to get out as much as can be rolled prior 
to the suspension. This week, therefore, the works are mostly 
busy. On ’Change in Birmingham on Thursday, however, new 
buying in large lots, from the same cause, was rather at a dis- 
count. Makers did not, however, report any permanent falling 
off, and the majority have at present quite sufficient to do. There 
is a tendency by some ironmasters to increase their stock of 
“mgeoare bars, to provide against inconvenience in the mills when 

y reason of sudden hot weather the puddlers are unable to 
keep on. 

Prices of finished iron are fully sustained by the strong prices of 
pigs and coal and cokes. Marked bars are in request, at irregular 

rices, varying from £7 to £7 10s. and £8 2s, 6d., but there is a 

tter inquiry for unmarked bars at £6 5s. to £6 10s. and £6 lis. 
Common bars are fairly active at £5 15s, to £5 17s, 6d. and £6 
per ton. 

Black sheet makers report that they are meeting with an abund- 
ance of inquiries from galvanisers and merchants, but that their 
— are too firm to encourage an My large amount of actual 

usiness, If they were beg Be abate 5s. per ton off the associa- 
tion quotations, they could, they state, easily book thousands of 
tons. But this they steadily refuse to do. The market backs 
them up in this course, stating that buyers will certainly have to 
**come to” before very long, and buy at makers’ own rates. 
Makers will not reduce prices, and still quote £7 5s. for 20 g. and 
£8 15s. for 27 g. 

Galvanised sheet manufacturers are not fully occupied, South 
American and Australian orders continuing very backward. £12 
to £12 2s. 6d. is quoted as the market price of 24g. delivered Liver- 
= though £11 17s. 6d. is being accepted by nota few galvanisers. 

1 makers learn by mail that extraordinary prices are being 
realised at date for galvanised corrugated sheets at Johannesburg, 
South Africa; 6ft. sheets are selling at as much as 7s. each, equal 
to some £49 ad ton. This fact will give some indication of the 
anxiety which is displayed just now gst t Idseekers to get 
hold of building materials. The inland carriage on the iron previ- 
ous to this price being realised is £18 per ton, or about £2 more 
than the initial value of the iron itself at the port. 

An important scheme for utilising a hitherto waste iron product 
is understood to be in contemplation in this district. It is proposed 
to take the waste and very troublesome acids from galvanising 
works and convert them into saleable bye-products, —. as oxide 
of iron and muriatic acid. New works are to be erected in Wolver- 
hampton for the special purpose, and the process will be one sug- 
gested some time ago by the resident chemist at Mason’s College, 
Birmingham. The scheme for utilising these waste acids, and so 
founding a new industry, is understood to have originated with one 
of the largest — sheet iron firms in Wolverhampton ; and 
a company will be formed tv take up the project, which, if carried 
through, should have important trade issues. 

The pig iron trade maintains the buoyancy that has long ruled, 
even in the face of the continued decline in the northern centres. 
Demand is good, and sellers will not book except at full prices. 
Common Derbyshires are 47s. to 47s, 6d. delivered, and best 50s. 
for forge and 53s. 3d. for No. 1 foundry. Lincolns are about 49s. 
delivered, and South Yorkshire forge iron 52s, 6d., with very little 
to sell. Native pigs are 55s. for best, 47s. 6d. good medium sorts, 
and 38s, 9d. to 40s. for common. 

The coal trade is in good condition, and prices are steady at 
6s, 6d. to 7s. 6d. for forge coal and 8s. to 9s. for furnace sorts. 

The joint Wages Board for the Staffordshire and Worcestershire 
districts has agreed to give an advacce of 5 per cent. to the colliers, 
though the average selling prices of coa), as ascertained from an 
examination of the coalowners’ books, show no appreciable im- 

rovement in market prices owing to the operation of old contracts. 
thas also been agreed to alter the basis of the sliding scale in 
such a manner as to give the men the same wages in respect of a 
selling price of 4s. 9d, per ton as they have hitherto had in respect 
of 5s. per ton, The Old Hill miners who had seceded from the 
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Board will also participate in the advance. It is hoped 
pb be concessions sine prevent the national agitation for a 
10 per cent, advance spreading to this district. The effect of an 
increase in colliers’ wages not warranted ene advance in coal 
prices, is by man, ironmasters considered likely to be exceedingly 
prejudicial to trade prospects, Manufactured iron and steel are at 
present selling at rates that only just cover the increased cost of 
raw materials, and if further advances have to be made it is feared 
that demand will suffer. The miners are resolved to accept the 
present 5 per cent, advance, and to agitate for another of similar 
amount in October. . 

The engineers are exceptionally busy on steam pumps for India 
and Australia, and in some cases over twelve months’ orders are on 
the books. Heavy ironfounders are also actively engaged, parti- 
cularly on mill and forge work and structural casti Brid, 
boiler, and meter makers are, most of them, full of orders. 
One firm at West Bromwich has taken a gasometer contract valued 
at £14,000, The , ironfounders are doing a brisk trade, and 
brassfounders are likewise fairly well supplied with orders. 

There is a firm demand at the ironworks in North Staffordshire, 
and new orders are being received in moderate numbers, The 
combined stiffness of prices has led purchasers to come into the 
market for their requirements. There isan especially brisk demand 
for hoops, for which class of iron prices are advancing, and plates 
and sheets are also in moderate inquiry. The production of both 
pig iron and ironstone is by no means found to be in excess of con- 
sumption, and prices areincreasingin strength. There is moderate 
activity in the coal trade. 

Mr. John Jarrett has been appointed to the United States 
Consulship at Birmingham. Mr, Jarrett, as the nominee of the 
American Iron and Steel Association, will doubtless have specially 
in view the interests of the metallurgical industries on the other 
side of the Atlantic. 

It is understood that the negotiations between the Birmingham 
Corporation and Messrs, Chamberlain and Hookham as to the 
lighting of a central portion of the city by electricity, have been 
satisfactorily pleted. © promoters are os to 
in the formation of a company, with £50,000 capital, the moment the 
confirmation of the provisional order takes place, It is wanneey 
expected that Birmingham, as faras the central area is conce! P 
will be before London in the possession of facilities for electric 
lighting. 











NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 


Manchester.—There is no material oe to report in the con- 
dition of the iron trade since last week. In pig iron business con- 
tinues to move on steadily, and prices, as a rule, are well main- 
tained, the downward movement in warrants having no very 
appreciable effect, except that Scotch and North of England 
makers are not quite so firm in holding to the full prices they 
have recently been quoting. So far as local and district brands 
are concerned, they are not affected in the least ; indeed, if —_- 
thing, prices are stronger, and makers not at all anxious to sell. 
Manufactured iron seems to meet with an increasing demand, 
sellers reporting that there is a steady expansion of requi ts 


them well engaged for some months ahead, and there is therefore 
just now no very pressing necessity to seek after low-priced work. 

A numerous section of the party of American engineers who are 
visiting England next week, en route to the Paris Exhibition, will 
break their journey at Liverpool and Manchester for the purpose 
of inspecting works of interest in the neighbourhood. The American 
visitors are expected to arrive about Wednesday next, and Thurs- 
day is to be spent in gerne various points of interest in Liver- 
pool and Birkenhead, On the Friday morning they will be met by 
a local reception committee appointed from amongst the Man- 
chester resident members of the Institute of Civil ineers, and 
will proceed by special train to the Horwich works of the Lanca- 
shire and Yorkshire Railway Company. From thence they will go 
to Manchester, the remainder of the day being spent in visiting 
various works in the immediate neighbourhood. In the evening 
there will be a ty by the Mayor, and a dinner at the Town 
Hall, and on Saturday it is expected a visit will be made to the 
Manchester Ship Canal works. 

The condition of the coal trade remains without very material 
ec . House fire descriptions are, of course, only in very 

icted request, with pits on short time, stocks accumulating, 
and prices easier. Other descriptions of fuel for iron making, 
steam, and general trade requirements, continue in steady demand, 
with prices well maintained at late rates, At the pit mouth best 
coal averages 9s. 6d, to 10s.; seconds, 7s, 6d. to 8s.; common coal, 
6s, 3d. to 6s, 9d.; burgy, 5s. to 5s, 6d.; and slack from 3s. 6d. to 
4s. for common and 4s, 6d, to 5s. for the best sorts. 

For shipment there is only a moderate demand, but prices are 
steady at about 7s. 9d. to 8s, 3d. for steam coal delivered at the 
ports on the Mersey. 

An important conference of colliers’ delegates, stated to repre- 
sent some 260,000 miners throughout the principal colliery districts 
of England and Wales, has been held in Manchester during the 
ag week for the pu of considering the compromise offered 

y the Yorkshire coalowners to meet the demand of the men for a 
further advance of 10 per cent. in wages. At a meeting of the 
Lancashire Miners’ Selesstion, held previously at Wigan, a resolu- 
tion was passed practically urging the Lancashire delegates to 
oppose the Yorkshire owners’ offer, but the conference has 
decided to advise the acceptance of this compromise, which is an 
offer of a 5 = cent, advance on July Ist, and a further 5 per cent. 
on October Ist, but not to make any agreement which would pre- 
vent future action on the wages question. This decision of the 
conference may be said practically to settle the question so far as 
the men are concerned, and it is not improbable that in other 
mining districts the employers will offer similar terms to those 
which have been put forward by the Yorkshire owners and now 
accepted by the miners’ representatives, 

Barrow.—There is again a rather weaker tone to report in the 
hematite pig iron trade. This has, however, been brought about 
by the action of Scotch warrants on hematite pig iron, prices having 
been brought down for hematite warrants to 48s, per ton. This 
results in a practical cessation of business, because makers are not 
only very busy and fully sold forward, but they are aware of the 
heavy requirements of consumers in the near future, and are, as a 
consequence, slow to book orders at the lower prices which are 
ruling at the moment, and which tend to drive sales into the war- 
rant market, with the result that stocks are being reduced and the 





for consumption in all departments, and the tendency of prices is 
decidedly to harden. The question which is now ee most 
attention as affecting the outlook for the future is with reference 
to wages, Colliers are practically certain to obtain an advance 
before very long, and there is the same prospect with regard to 
the wages of iron workers, whilst in all the minor branches of 
industry connected with the iron trade a similar upward move- 
ment is going on. The tendency all through is in the direction 
of increasing the cost of production, and this necessarily compels 
both producers of pig iron and manufacturers of finished iron to 
be very cautious about committing themselves to long forward 
engagements, 

The Manchester iron market on Tuesday was only moderately 
attended, and business is still lacking the animation which pre- 
vailed a short time back. The combined weakness shown by 
warrants, although it has very little appreciable effect = the 
position of makers, has of necessity a tendency to check buying. 
Consumers, however, seem to be showing less hesitation about 
placing out their orders; and, as far as local and district brands 
are concerned, there is no indication that holding back is at all 
likely to influence makers in offering more favourable terms to 
secure business, The activity all through the finished iron trade 
necessarily means a very large consumption of the forge qualities 
of pig iron, and for these there has been a considerable inquiry 
during the past week, although this bas not in all cases resulted in 
actual business. Prices if anything show a tendency to stiffen, 
local makers still holding very firmly to 46s. 6d., less 24, whilst for 
Lincolnshire brands quotations are now firm at 46s, to 46s. 6d., 
less 24, delivered equal to Manchester, and at the minimum figure 
some fair transactions have been put through. Foundry qualities 
are also in good request, owing to the heavy requirements for all 
descriptions of engineering work, and prices are stiff at full rates. 
Lancashire foundry pig iron is not quoted under 47s, 6d.; Lincolnshire 
is firm at 47s. 6a. up to 48s., and in Derbyshire the cheaper 
qualities, which have recently been rather unsettling the market, 
have been practically withdrawn, low sellers having advanced 
their quotations during the last week 3s. yo ton, which brings 
them really above the prices quoted for the best brands, these 
averagi and 50s, 6d., less 24, delivered equal to Manchester. 
In outside brands there has been some easing down, but this does 
not represent so much a giving way upon the actual selling prices 
as that makers are not holding quite so firmly to their full 
advances, which they have recently been asking. Some of the 
Scotch makers have eased down about 6d. per ton upon their top 
quotations, and good foundry brands of Middlesbrough could now 
be bought at about 47s, 108., net cash, delivered equal to Man- 
chester, although 48s, 4d. is still quoted in most cases, 

Hematites continue strong, on the basis of about 60s., less 2}, for 
good foundry qualities, delivered in the Manchester district. 

In steel plates business seems to have been hanging fire rather 
during the past week. Consumers are evidently under the im- 

ression that the advance recently put on by local makers cannot 

maintained, lly as it has not been followed on plates 
coming from Scotland and other districts, and, as a consequence, 
boilermakers are just now holding back from placing out further 
orders, Local makers still quote nominally £9 5s. for boiler plates 
delivered to consumers in the neighbourhood of Manchester, but 
Scotch plates remain at £9 5s, for prompt and £9 to £9 2s. 6d. for 
long forward delivery, with the cheaper plates from other districts 
offering at £8 17s, 6d. to £9 per ton. 

A steadily growing demand is reported in all branches of the 
manufactu iron trade, and prices have a general hardening 
ae makers being very cautious about committing themselves 
to an like forward contracts, For bars delivered in the 
Manchester district, local makers are very firm at £6 5s, per ton; 
and although Staffordshire bars remain at the same figure, makers 
will only book orders for present delivery at this price, and then 
for not more than limited quantities, Hoops are firm at £6 7s, 6d. 
to £6 10s., and sheets from £7 10s, to £7 15s, per ton, 

In the engineering trader, complaints here and there are being 
made that new work is scarcely coming forward so freely as it was, 
but this seems to arise more from the fact that buyers hesitate 
about paying the higher prices which are now being quoted upon 
all descriptions of engineering work, and scarcely represents any 
real i off in the weight of new orders that are really in the 
market. It may, perhaps, mean a temporary lull as a means of 
testing which side will have to give way; but in view of advanced 
wages and increased cost of material, engineering firms are of 
necessity compelled to hold out for a co! nding increase in the 
price they receive for their finished work. far all departments 
are kept very busy on work in hand, which as a rule will keep 


tion of makers more and more assured every day. There isa 
firm tone amongst producers of iron, and the outlook is more 
cheerful than the apparent state of the market would seem to 
suggest. Business is, however, offering in large quantities from 
continental, colonial, foreign, and home sources, and the proba- 
bility is that in the course of a very few weeks heavy parcels for 
forward delivery will be disposed of on a rising market. There is 
no change to note in the position of affairs at Askham and at Millom, 
where the strike, which has now extended over three months, con- 
tinues, the masters being determined to employ none but non-union 
men, and the men on strike refusing to leave the union. At 
Millom, however, the masters are working three of the six 
furnaces with non-union men, many of whom are fed and lodged 
in the works. The steel e is very briskly suphapes and in all 
departments the greatest activity prevails. Rails remain exceed- 
ingly brisk, and orders are plentiful, alike on home and shipping 
account. The mills are steadily employed night and day, and a 
large and full output is maintained. Prices are steady. Much 
activity is noticeable in the steel shipbuilding material department, 
lates and angles being in especially brisk demand. Orders are 
reely offering for billets, hoops, tin bars, and Siemens-Martin 
steel generally, and all of these departments are fully employed. 
In the shipbuilding and engineering trades there are plenty of new 
orders offering, and builders are a y full of oak e new 
Pacific Steam Navigation Co’s. steamer Oruba left the yard of 
the Naval Construction and Armaments Co., at Barrow, on Satur- 
day, on her way to Liverpool, and on her prelimi trial trip. 
This steamer, which is of 6000 tons, and built specially for the 
West Coast of South America mail service, will prove, along with 
the sister ship now in course of construction at Barrow, the fastest 
mail steamers under the Pacific Co.’s > The Oruba’s engines, 
which are of 6500-horse power, propelled the ship at the rate of 
17°3 knots per hour. e@ guaranteed is 16 knots. The 
Naval Construction and Armaments Co. has also in band for the 
Pacific Co, two cargo steamers of about 3000 tons each. Iron ore 
is steady and firm, Coal and coke brisk, with prices advancing. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

GENERAL satisfaction is expressed here at the passing of the 
Sheffield and South Yorkshire Navigation Bill. A very complete 
case was presented by the promoters, and there was practically no 
opposition. The House of Lords Select Committee have inserted a 

use stipulating that a lump sum, instead of rent charge, is to be 
paid for the undertaking to the Manchester, Sheffield, and Lincoln- 
shire Railway Company, and that the amount of the purchase 
money shall be determined either by agreement or by reference to 
the Railway Commissioners, The great question now is to get the 
scheme practically before the public with a view to the speedy con- 
struction of the waterway. 

The revival of trade is affecting the building trades materially. 
Houses which for a considerable time stood unlet are now find- 
ing tenants, and the builders are erecting new dwellings. It is 
pleasant to observe that in the extensive business premises in 
course of erection in the centre of the town, there are fewer 
foreign-made girders used than formerly. The largest of the 
oo are manufactured by Messrs, Dorman, Long, and Co., of 

iddlesbrough, the Belgian productions being only used in very 
light sections, and to no great extent. This is a very different 
state of affairs from what existed a few years ago, when it was 
difficult to find an English-made girder in the contractors’ hands, 

The improvement has been promptly noted by the workmen, 
who are generally demanding an advance of wages. In many parts 
the labourers are striking for an additional 4d. per hour, A 
Labourers’ Union has been formed, and already numbers over 
seventy members, The labourers want 5}d. per hour, and the 
bricklayers are also ‘‘ out” for another 4d., raising their wages to 
8d. per hour. They are determined, they state, to remain idle 
until the employers grant them their request. The labourers say 
that the masters are now employing butchers, draymen, engine 
tenters, and gardeners, to do their work. A considerable number 
of men have Torn obtained from other places to fill the vaeancies 
caused by the strike, 

On Sunday the Midland Railway Company conveyed to London 
two very e steel stern brackets for H.M.S. Blenheim, now 
building at the Thames Ironworks, London. The brackets weigh 
from fourteen to fifteen tons each, and are about 16ft, across, 
They were made by Messrs. William Jessop and Sons, Brightside 





Works, Sheffield. Owing to their extreme breadth, especial pre- 


cautions had to be taken. The whole train line of the MidJand 
from Sheffield to London had to be worked as a single line, and 
divided into nine sections, each of “lobe was run weed a 
stoppage, and for this purpose nine light engines, eac Zz 
pe nied by an inspector, were engaged. The trix left 
Sheffield at 6.30, prior to which an inspector arrived from Chester- 
field, as an indication that the down line was clear to that place. 
A similar course was pursued at the other eight sections, the train 
being timed to arrive at St. Pancras at 8.30 p.m. The route was 
along the Erewash valley to Trowel Junction, thence to Notting- 
ham, Melton Mowbray, Kettering, and Bedford, to London. 

The Chancellor of the Exchequer while in Sheffield last week 
made a midnight visit to the Cyclops Steel and Ironworks— Messrs. 
Charles Cammell and Co.-—where he witnessed the Bessemer 
process and the various operations connected with the making of 
armour-plates on the compound principle. An iron-plate which 
had been in the furnace since eleven o’clock that morning was 
taken out and rolled. It was then conveyed to the mould, the 
latter being tilted, after which the steel face was added to the iron 
back. When it came from the casting mould the plate was 24in. 
in thickness, and weighed about thirty-two tons. It was subse- 
quently rolled down to a thickness of 10in., its finished measure- 
ment being 24ft. long and 7ft. 4in. wide. Mr, Goschen expressed 
himself as tly gratified with what he had seen. 

Messrs. Vickers, Sons, and Co., of the River Don Works, Bright 
side, have received a further order for nine large finished guns for 
the Government. Messrs. Thomas Firth and Sons, Norfolk Works, 
have lately taken considerable orders, also for the Government, for 
gun forgings. Further favours of that description are anticipated. 

A very heavy business continues to be done in railway material 
and shipbuilding specialities, with every prospect of this trade 
becoming increasingly important. 

Mr. Isaac Widdop, who, for some time past has held a respon- 
sible position with Messrs, Ibbotson, Bros., and Co., Globe Steel 
Works, Sheffield, has been appointed general manager of Messrs. 
H. and S. Barker, of Mexborough. 

The Miners’ Conference at Manchester pengenat a resolution re- 
commending acceptance of the Yorkshire Coalowners’ offer of 5 per 
cent, on the lst July, and 5 per cent. on the lst October, but without 
any conditions as to the ensuing year. The coalowners, it will be 

bered, coupled their offer with the condition that for twelve 
months the men should seek no further advances, and the coal- 
owners would undertake to make no reductions. This they made 
imperative in order that they might take contracts certain for a 
year. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was a attendance at the iron market held at 
Middlesbrough on Tuesday, but the tone of the trade, although 
steady, was rather dull, and few sales were made. Buyers are 
holding off at the moment, except for the supply of their immediate 
wants. This does not greatly affect sellers, however, as they have 
ap abundance of good contracts on their books, and they will not 
enter fresh ones, speed for forward delivery, at materially 
diminished rates, ith coke at its present high price, it is thought 
that iron for next To delivery is sure to be dearer. For 
or delivery of No. > the prices quoted by merchants on 

ay last varied from 44d. to 38s. 6d. per ton. Somesmall 
lots were sold at 38s, 3d. by holders who were obliged to realise 
this month. Makers, as a rule, are independent of the market for 
some time to come, and do not quote less than 40s, 

There is a good demand for warrants. Nevertheless, through the 
action of speculators the price has fallen to 38s. 2d. per ton, or 3d. 
below last week’s level. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store was on Monday last 229,295 tons, which is equivalent to a 
reduction of 1904 tons during the week, and of over 12,000 tons 
since May Ist. Their stock at Glasgow is now 1,028,798 tons, the 
decrease week being 325 tons, 

Shipments of pig iron continue very satisfactory, but they are 
not nearly so heavy as they were in April. The quantity sent 
away between the Ist and 27th of May inclusive was 78,333 tons. 

e demand for manufactured iron continues steady, and prices 
are about the same as last week. Ship plates for fairly prompt 
delivery are still quoted at £6 5s. per ton, and common bars and 
angles at £5 12s. 6d., all free on trucks at makers’ works, less 

r cent. discount, 
ann ship plates are offered at £7 per ton, and steel angles at 


The report of Mr. Waterhouse, accountant to the Board of Con- 
ciliation and Arbitration for the North of England manufactured 
iron trade, has just been issued. Ue certifies that the average 
net selling price of finished iron, for the two months ending April 
30th Jast, was £5 4s. 5}d. per ton. This is equivalent to an ad- 
vance of 2s, 64d. The quantity sold during the same period was 
56,972 tons, or 3192 tons more than in the previous bi-monthly 
period. If the returns are analysed, it will be found that the 
quantity of plates turned out was 35,150 tons, or 1866 tons more 
than previously. The average price obtained was £5 7s. 74d., or 
an advance of 3s, 3d. per ton. The output in bars was 14,301 
tons, or an increase of 1952 tons. e@ average price was 
£5 4s. 10°38d., or 104d. advance. The total output in angle iron 
was 7171 tons, or a decrease of 660 tons, but the realised 

rice was £4 18s, 2d., or 2s. 5d. more than at last ascertainment. 

e test proportionate increase in quantity was in bar iron, 
but the increase in realised price was there the least. The defi- 
ciency in the output of angles was accompanied by the greatest 
proportionate increase in realised price. It is rather remarkable 
that the average realised price of finished iron, taking it altogether, 
should still be about 20s. per ton less than the prices quoted and 
obtained for current orders. This fact shows the importance of 
a regular authentic ascertainment, at stated intervals, of realised 
prices, and the publication thereof. Otherwise the workmen, in 
forming their ideas of what w: can be afforded, have nothing 
to go by except quoted prices which are placed before them day 
by day in the newspapers. Herein lies the great difficulty of har- 
monising their notions with those of their employers in times like 
es when the changes in market values are important and 
rapid. 

Certain classes of workmen are exceedingly difficult to manage 
at the present time. The shearmen’s helpers at the plate mills are 
a case in point. These-men are always Irishmen. They have their 
own way of making it uncomfortable for a man of any other 
—— who should chance to be employed in the gang with 
them, and they soon oust any such. Ata works in the North of 
England, a few days since, the night shift men demanded an 
allowance of beer before they would start work. As there seemed 
to be otherwise no chance of getting them to work, and as no progress 
could be made without them, the request was presently granted. 
An hour afterwards the request was ee and after some resist- 
ance again granted. Later on the men left, and declared they would 
not work at all unless their foreman, an Englishman, was replaced 
by an Irishman who had been discharged some time before for 
unsatisfactory conduct. This request could not be granted, con- 
sequently they went off without further notice, and the whole 
place was stop; for two or three days until another 
ge could be obtained. At ther works in the North of 

ingland the employers complain bitterly of conduct on the 
part of their forgemen, almost as reckless as that above 
narrated. They say that this class of men is in great 
demand at present, and do just as they please. Although 
four weeks have now passed since the beginning of May, only one 
week’s work has been obtained from them, the employers hoping 
meanwhile from day today that they would do better. On Monday 








last they appeared and lighted up the furnaces, and then went out 
of the works, By Tuesday evening they had done nothing more, 
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Certainly Trades Union officials ought to deal with such cases as 
these. ith the power which they now undoubtedly possess there 
should also be responsibility, and this they ought to recognise more 
strongly than they appear to do. 

The insignificant value of an ironworks plant, when sold by 
auction, has just been shown, by the realisation, under an order of 
the Court of , of the Skerne Ironworks, Darlington. 
These works were established about ey years since, by 
Messrs. Pease, Hutchinson, and Ledward. In 1872 a limited com- 
pany was formed which purchased them for £200,000. The first com- 
pany was fairly prosperous, but the second one went into liquidation 
after seven years’ existence. Ata later _— there was are - 
ment and resuscitation, there being then some revival in e. 
Two years later the company again collapsed, and since the year 
1882 their works have stood idle, Everything has just been sold 
off, including iron roofs, &c., but not brick buildings. For articles 
of comparatively small value there was a brisk competition, and 

prices were realised. But for the heavier machinery there 
was not much bidding, and the prices obtained were little more 
than their value as old iron. The total obtained was about £11,000. 
This added to the value of the land would reach something like 
£20,000, or say one-tenth of the value at which the works were 
purchased, notwithstanding that several additions and improve- 
ments have since been made. 

The discomfiture of the North-country coalowners, when recently 
they applied to Lord George Hamilton to permit their coal to be 
used more largely in the Navy, is still exercising their minds. It 
is now thought by some to have been a great mistake to have sent 
the deputation at all. The effect has been to advertise to all the 
world that Northumbrian coal is not equal to that obtained from 


The air is full of rumours as to new industries and enterprises, in 
which Cardiff and Newport are to share. 

I wrote that the Government Inspector of Factories comments 
upon the probabilities while reviewing the new industries which 
bave been established. One of these, and the principal, is the 
manufacture at Landore of seamless metal tubes, rolled from solid 
bars or ingots. A new float is, I see, to be constructed at Cardiff 
in connection with the timber trade. It will cost £10,000. 

Many influential capitalists are looking upon the ship industry 
as affording a fine — especially at Cardiff. For some time 
past Cardiff coal and ship owners have been adding to their mer- 
cantile fleet. A list of a few will be of interest. Thomas Radcliffe 
and Co. have added a steamer of 4000 tons, and have four others 
building at Jarrow and Stockton. Morel and Co. have added two, 
and are building another at their own works, Cardiff. Messrs. 
Turnbull have added one, and are having another fitted with 
machinery at Whitby. J. Cory and Sons have had one from New- 
castle. ristie and Co, have added one ; Anning Bros, another 
from Stockton ; Messrs. Hallet, one at North Sunderland. In all, 
inclusive of others added by Duncan, Ropner, and Co., &c., twenty 
first-class steamers have been added, and the question is being 
warmly discussed at Cardiff whether home industries should not 
be developed, instead of orders going North. Of course, it will 
take some time to do this, but it is one of the chief aims of the 
projectors of ‘‘ Dowlais-upon-Sea” to be ready with ship plates 
when the effort is started in earnest. 

The times are very encouraging to enterprises of all kinds. The 
coal trade is buoyant, and the foreign coal exports from Cardiff 
close again up to 200,000 tons. Best steam continues at 13s. 6d.; 





Wales, at all events for naval purposes. Asshown by Lord George 
Hamilton, the total uantity consumed in the Navy is not great, 
and if the t of the applicants had been granted, it would have 
only increased the demand for their products by about 100,000 tons 
perannum. In attempting to secure contracts for this insignificant 
uantity, they have not only failed, but they have also compelled 
the Government to say publicly the reason why. This is a ~~ 
But it is not a question of Admiralty contracts only. There would 
not be a difference of some shillings per ton in market value, if it 
were not that the Welsh coal is also preferred in the merchant 
service, and seeing also that so many of our merchant 
ships are owned on the North-east coast, it is clear that 
even North-coun' en do not patronise the coal of their 
own district for marine parposes as largely as they might do. It 
remains to be seen why this is. In the opinion of the producers 
there is no difference except as regards smoke, and this is supposed 
to be of no moment in the merchant service. It seems doubtful 
whether the full facts of the case have yet been ascertained. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been depressed this week, and 
in the absence of outside purchasers, considerable sales have been 
pressed, and the prices have thus materially declined. The ship- 
ments of the past week were fairly good, amounting to 9035 tons, 

i 7263 in the corresponding week of last year. They 
embraced :—To the United States, 1184 tons; Australia, 1030; 
Italy, 1751 ; South America, 350 ; Spain, 180 ; and China, 115, the 
quantity dispatched coastwise having been 3077 tons, as compared 
with 2146 in the same week of last year. There is noc in the 
amount of production, the furnaces in blast numbering eighty-two, 
against eighty-eight at this date in 1888. A smal] quantity of pig 
iron continues to be taken out of the warrant stores, 

The current prices of makers’ pigs are easier in sympathy with 
the depressed condition of the warrant market. Gartsherrie, f.o.b. 
at Glasgow, No. 1, is quoted at 51s. 6d. per ton; No. 3, 50s.; Colt- 
ness, No. 1, 54s, 6d.; No. 3,53s.; Langloan, No. 1, 53s. 6d.; No. 3, 
52s.; Summerlee, No. 1, 53s. 6d.; No. 3, 52s.; Calder, No. 1, 52s. 6d.; 
No. 3, 49s.; Carnbroe, No. 1, 46s.; No. 3, 45s.; Clyde, No. 1, 48s. 6d.; 
No. 3, 46s. 6d.; Monkland, No. 1, 44s. 6d.; No. 3, 43s. 6d.; Govan, 
at Broomielaw, No. 1, 43s. 9d.; No. 3, 42s. 9d.; Shotts, at Leith, 
No. 1, 52s. 6d.; No. 3, 50s.; Carron, at Grangemouth, No. 1, 
53s. 6d.; No. 3, 48s. 6d.; Glengarnock, at Ardrossan, No. 1, 50s. 6d. ; 
No. 3, 45s. 6d.; Eglinton, No. 1, 43s, 6d.; No. 3, 42s, 6d.; Dalmel- 
lington, No. 1, 45s.; No. 3, 44s. 

The market for hematite pig iron has been weak, and a some- 
what marked decline has occurred in the prices of Cumberland 
warrants on Glasgow Exc 

The steel trade continues well employed, notwithstanding that 
the shipbuilders of the Clyde district, or the great proportion of 
them, are greatly impeded in their operations by a strike of 
rivetters, which interferes with all the other departments in the 
yards. Merchants state that they are not: ing delivery of steel 
material for general purposes any the more ily on account of 
the temporary diminution in i ts of the shipbuilders, 
This fact is a fresh evidence of the large amount of work which the 
steel makers have on hand at present. The prices are as they were 
quoted here last week. 

In the malleable iron branch there is still no lack of employment, 
although the fresh inquiries, especially for the lower grades of 
bars, are not at the moment of very great importance. There is 
a oot aa on the part of country consumers. Prices are 
un 


the past week there was shi at Glasgow machine 
te the value of £10,317; sewing ~ ines, £2774; steel man 4 
£9300; and general iron manufactures, £23,000. 

The strike of about 3000 rivetters in the Clyde shipbuilding 
yards, and an agitation among the Glasgow tramway servants, are 
each of importance, and indicate that great additions are being 
made to the cost of labour. Certain concessions have been made 
to the tramway employés, and although the men are not satisfied 
with these, they will add greatly to the cost of management. Mr. 
John Duncan, the manager of the tramway company, says that 
the relief afforded to the men by the directors will necessitate the 
a of eighty additional men, and that the cost of this 
and the increased pay to the staff will amount to over £10,000 per 
annum, which is equal to about 3} per cent. of dividend. 

The coal trade is not quite so active in the export department, 
as the heavy shipments to Germany and Holland have now stopped, 
but the total shipments are still above the average. There is an 
excellent market for steam coals at the best prices, and splint and 
ell coals are likewise commanding better prices, while main coal is 
about the former price. 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE prominent fact of the week has been a skilfully-framed 
announcement—in some places regarded as semi-official—to the 
effect that the Rhymney Railway Company contemplated a dock of 
its own at the mouth of the river Rumney, which would be equi- 
distant between Cardiff and Newport. There are substantial 
reasons for this. It is well known that the directors of the 
Rhymney line have long had a scheme under consideration, and 
now that the Bute and Taff are to be allied, is is but natural that 
the Rhymney Railway directorate should revive the scheme, 
fearing that a rival railway would not give them equal advantages. 
On the other hand, sage observers think it may be but a wise move 
to gain better terms on the discussion of the clauses. Apart from 
this, engineers are looking at the mouth of the Rumney as a future 
field of operations; perhaps when the deeper measures of Mon- 
mouthshire are more fully developed. 

Barry Dock and Railway Bill has passed its second reading, and 
somewhat startled Cardiff this week, 





ds, 12s. 6d.; Monmouthshire, lls. For small steam a good 
inquiry continues, and sales are free at 6s, 9d. 
ouse coal is at last on a or plane, and demand sensibly 
slackening. Best still sells at 12s, 3d.; seconds can be had for 10s. ; 
small is scarce and firm at 9s. 3d. in consequence of the vitality in 
the coke and steel trades. 

Patent fuel is in good demand, and prices firm. Some offers 
are at lls, 

Pitwood is firm at 16s. Sales have been as low as 15s. 

One important colliery dispute, that of Aberaman, continues to 
attract attention. It refers to the “standing of timber and cogs 
in working places,” and is of such importance to colliery owners 
pay that at a meeting of the South Wales and Monmouthshire 

llieries Association it was resolved on Tuesday to take up the 
—— and protect the company—Powell Duffryn—in regard to the 

ispute. 

t is understood that the revision of the sliding scale is making 
; but the great complaint of the day is the dilatory 
conduct of the colliers in going to work. Many only return to 
work on Wednesday, and some not until Thursday. This tells 
upon the output. Colliers can now earn 5s. per day easily, as 
com with German colliers, whose wages are about 2s. 6d. This 
accounts for the foreign coal coming to this country. I am told of 

quantities of coal from Antwerp coming into London. 

The iron and steel trades are in a brisk and healthy condition. 
All without exception are busy. Dowlais is at work upon steel 
plates. Sleepers are also in demand. Rails are not in much 
requirement, only insmall parcels. In confirmation of my comment 
upon the steel now made at Cyfarthfa, a reader states that the 








re-established, a strong demand will be felt for some time to 
come, and a rise in prices is very likely to take — The rolling 
mills have also felt the strike, though in a smaller degree, as they 
were able to take up work immediately on coals coming in again, 
At present inland demand is satisfactory, and for abroad there is 
a fair —— at paying prices. The latter are, in general, very 
firm, with an inclination to rise, but as yet not in just proportion 
to the raw materials. Many works have contracts on their books 
up to the fourth quarter. The inquiry for girders and hoo 
remains lively. In plates, sheets, and wire no change is to . 
noted. The activity of the machine factories has, on the whole, 
remained unaltered; also the wagon factories are in full em- 
ployment, 

Latest list prices p.t. at works are:—Good merchant bars, 
M. 130°50 to 133, in some cases .P to M. 135; angles M. 138 to 140; 
hoops, M. 140 to 142°50 up to M. 145; Bessemer and basic bars, 
M. 145; boiler plates, M. 185; tank ditto, M. 160; Siegen thin 
sheets, M. 160; steel plates cost about M. 160 to 170; iron wire 
rods, common quality, M. 114 to 120; in steel, M. 110 to 115; drawn 
iron or steel wire, M. 125 to 130; rivets, M. 190 to 230; steel rails, 
M. 120 to 125; complete sets of wheels and axles, M. 315; axles, 
M. 225 to 230; tires, M. 220 to 235; light steel rails, M. 110 to 115, 

The total production of pig iron, oe Luxemburg, was for 
April, 1889, 372,742t.; forge pig and spiegeleisen, 170,052t.; Bes- 
semer, 36,701 t.; basic, 120,670 t.; and foundry, 45,312t. InApril, 
1888, 349,880 t. were produced ; from January Ist to 30th of April, 
1889, 1,455,265 t. against 1,395,455 t. for the same period the year 
before. The Belgian Company for Public Works at Binche, in 
Hainault, has finished a work which in itself is deserving of the 
highest praise, viz., a church built of iron and foundry iron in the 

urest Gothic style, destined for the parish of Notre-Dame del 
Jarmen in Manila. The Phillippine Islands, as is well known, are 
visited by frequent and violent earthquakes, by which buildings of 
stone and mortar are sure to be completely destroyed. After most 
careful studies, on the part of professional men, a church has been 
constructed in a manner to resist even the most violent earth- 
uakes, The church is 54 metres in height, 22 metres in breadth, 
the aisle is 20 metres in height; two spires of 50 metres each 
adorn the building, of which the total weight will be 1,600,000 kilos, 








LAUNCHES AND TRIAL TRIPS. 


THE s,s. Montanes, recently built by Messrs. Jones and Sons, of 
Liverpool, left the Mersey for Manilla last week. On her trial trip, 
which was most satisfactory to all concerned, she ran twelvo knots, 
and will easily maintain her guaranteed poet of ten knots at sea. 
She is an improved type of ship for the Manilla coasting trade, and 
will carry a large measurement cargo on her dimensions, which are 
150 by 25. Her engines made by the builders develope 450-horse 
power on a small consumption; they are triple-expansion, working 
at 160!b. pressure, After the launch the engines and boilers were 
put on board in an adjacent dock, and the machinery tried under 
steam in thirty-six hours after the ship took the water. On Thursday 
last week the same builders launched the first of two paddle steamers 
they are building for Prince Gagarine of Roumania, for the 





excellence and uniformity of the tin-plates made at S are 
justly ascribed to Cyfarthta steel, which is now obtained in great 

lk, Cyfarthfa works, which at one time only ‘‘ did” in rails and 
merchant bar, may now be said to depend upon the tin-plate trade 
which it serves with its steel. The importance of the tin-plate 
trade, again, may soon be measured. Confined, with little excep- 
tion, to Swansea and Newport with their districts, it employs 
30,000 workpeople, has 390 mills, and turns out an average of 
200,000 boxes. 

I note that a new mill is to be added to the Vernon at Briton 
Ferry, and another blast furnace at Cyfarthfa. 

Tin-plate continues in good demand, considering a slight weak- 
ness which has set in upon the pig trade, and thus tempts buyers 
to “‘hang back.” But makers are well sold forward. ices are: 
—Coke tins, up to 13s. 3d.; Bessemers, to 13s. 9d.; Siemens, to 
14s.; Siemens bars are up to £5 10s.; Bessemer blooms, £4 12s. 6d.; 
tin-plate bars, £5 ; iron ore quieter, at 13s. to 13s. 3d. 

At the time of my despatch coal was showing a hardening ten- 
dency at Cardiff, and 14s, was a common figure for best, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

PUTTING aside the situation of the Rhenish-Westphalian district, 
the general state of the iron market has been a satisfactory one, 
and prices, though not rising, show a very firm tendency. Part 
of the miners in Silesia have also struck in the course of last week, 
and this cannot fail to have an influence on the iron business. 
Pigs are in good sale and firm in quotation. The iron foundries 
are well supplied with orders, and overtime is being made at many 
of the works. For bars and steel goods the market is as keen as 
ever, and the export business in sheets and sectional bars has been 
brisk. In consequence of large orders received some works have 
been obliged very considerably to e' 
Prices remain the same as quoted last week. 

The situation of the Austro-Hungarian iron market is still a very 
favourable one, and sale remains brisk in all branches. Pig iron is 
in extremely good demand, and the works are unable to book 
further orders for grey pig for the third quarter. The rolling mills 
are in great activity, and the Convention works are negotiating fora 
rise in prices, but it is sincerely to be hoped they will be led by 
moderation. 

The foundries, plate mills, machine and wagon factories are 
fully employed. As regards the latter, those which had been 
occupied last year for the Roumanian State Railway sustained 
heavy losses by the State Commissioners imposing the severest pos- 
sible terms of delivery. The consequences of this became evident 
in rather a striking manner at a late tendering of the Roumanian 
State Railway Administration for 1000 wagons. Twenty-three 
works, German, French, Belgian, and Austro-Hungarian, were 
invited to tender, but nine only tendered. Among these, six 
stipulated prices so high as to pone: A acceptance; the remaining 
three, two French and one Belgian works, maxing the lowest 
offers. The prices of the six first named were above 4000f., whilst 
the three latter offered at 2900f. per wagon. If, with these 
ruinous prices, the three firms should have to make the same 
experience as their colleagues did the year before, next time there 
would remain nothing for the Roumanian Administration but to 
establish an inland industry, because foreign houses could hardly 
be expected to tender. 

Pig iron is 


their establishments. 


The Belgian iron trade continues to be favourable. 
in very fair demand, and the steel works as well as the rolling- 
—_ are all in active operation, prices remaining firm and remune- 
rative. 

In the condition of the French iron market a steady change for 
the better is perceptible. The iron industry of Lorraine and 
Luxemburg has extended favourably of Jate. 

The tendency of the Rhenish- Westphalian iron market is, on the 
whole, firm, although the strike of the miners has caused 
business to be rather irregular. Fortunately, the strike, to a 
great extent at least, terminated on Monday last, but the conse- 
quences will still be felt for some time to come. The sale in ores 
has been limited, as might be expected, and business was rather 
slow. The same may be said of pig iron, producers and buyers 
baving been reserved during the strike. It is to be expected 
that pig iron will continue to be scarce even after the termination 
of the strike, as most of the works of Rheinland-Westphalia and 
the Siegerland have either reduced their production or stopped 
altogether. As at the same time stocks have been nearly cleared 
off, and it will take about a fortnight till the regular production is 





Pp ger trade on the Danube. These will be highly finished 
steamers in every respect, and will be drawn at a high rate of 
speed by compound engines working at 1101b. on the square inch. 

On Monday morning the screw steamer Crown proceeded on her 
official trial trip. The Crown is 260ft. in length, and has been 
built for Messrs, Dent and Co., of Newcastle and Blyth—for the 
Crown Shipping Co, of Newcastle—under the superintendence of 
Capt. Patterson, of South Shields. The machinery, which has been 
supplied by the North Eastern Engineering Co., of Wallsend, gave 
the test satisfaction to all on board by the excellent results 
obtained. Both engines and boilers have been built under the care 
of Mr. J. Baxter, engineer, of Newcastle. 

On Wednesday, the 22nd inst., Messrs. Earle’s Shipbuilding and 
Engineering Company, Limited, took out to sea for her trial trip 
the new steam fishing vessel Celtic, which they have just completed 
for the Grimsby Steam Fishing Company, Limited. This ship is 
slightly larger than her two predecessors—the Arctic and Baltic- 
but is generally similar in construction; and, like them, has been 
designed for line as well as trawl fishing, being provided with a 

rforated well and other special arrangements for that purpose. 

fore starting for Withernsea the compasses were adjusted by the 
maker, Mr. O. T. Olsen, and a course was then made for the mea- 
sured mile, where most favourable results were obtained ; the 
average of the runs, with and against the tide, giving a mean speed 
of 10} knots when working up to 140 revolutions, 

The new Portuguese mail and passenger steamer Ambaca, which 
Messrs, Earle’s Shipbuilding and Engineering ren ag | of Hull, 
have built for the Empreza Nacional’s service between Lisbon and 
the west coast of Africa, was on Thursday, the 23rd inst., taken 
down the Humber on her tria] trip. She is 340ft. long by 4lft. 
beam by 28ft. depth of hold, to top of floors, and is built of steel 
to Lloyd’s highest class, with accommodation for seventy-two first- 
class, thirty-two second-class, and 120 third-class passengers, and 
is fitted with engines of about 2800 indicated horse-power. ,When 
taken on the measured mile off Withernsea the vessel was well 
down to her load draught, having 1750 tons‘of cargo on board and 
drawing 17°6ft. of water ; and the results of the speed trials—an 
average of 14 knots—was considered in every way satisfactory ; 
there was a plentiful supply of steam and the engines worked very 
smoothly throughout. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Jobn M’Carthy, chief engineer, 
to the Prince Albert, and James C. Larg, chief engineer, to the 
Medea ; Albert E. Tompkins, engineer, and Ernest A. W. Head 
and Henry A. Gedge (acting) assistant engineers, to the Medea. 


NavaL ESTABLISHMENTS IN Spain.—Sir Charles M. Palmer, 
M.P., returned last week to the House of Commons, after an 
absence of two weeks in Spain, where his firm of Martinez Rivas 
Palmer have concluded large contracts with the Spanish Govern- 
ment for —— marine engineering, and graving docks. 
The shipbuilding plant has all been laid down, and they have 
begun the building of three large belted cruisers, The graving 
docks are in course of construction, and all the necessary appli- 
ances for the erection of marine engines and ordnance have been 
got together. This great industry will give employment to a large 
number of English workmen. The organisation of the whole affair 
has been placed in the hands of Sir C. M. Palmer. 


THE E1rreL Tower Lirts.—At the Eiffel Tower on Wednesday 
morning, an experiment was performed which produced a strong 
impression on those present. The engineer of the American firm 
of Otis subjected the Otis lift to a final test before handing it over 
for public use. The lift, the car of which consists of two compart- 
ments, one above the other, weighs 11,000 kilogs., and loaded with 
3000 kilogs. of lead—that is to say, weighing 14,000 kilogs—was 
raised to a considerable height. There it was fastened with 
ordinary ropes, and this done it was detached from the cables of 
steel wire with which it is worked. What was to be done was to 
cut the ropes, and allow the lift to fall, so as to ascertain whether, 
if the steel cables were to give way, the brakes would work pro- 
ve A and support the lift. Two carpenters, armed with great 

tchets, had ascended to the lift, and were ready to cut the cables. 
Ata given signal, a blow cut the rope. The enormous machine 
began to fall. Everyone was startled ; but in its downward course 
the lift began to move more slowly, it swayed for a moment from 
left to right, stuck on the brake, and stopped, There was a general 
arent Not a pane of glass in the lift had been broken or 
cracked, and the car stopped without shock at a height of ten 
metres above the ground, 
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NEW OOMPANIES. 
TuE following companies have just been regis- 
tered :— 
Anglo-Indian Nailless Horseshoe Company, 
bal Limited. ore 


This company was red on the 16th inst., 
with a capital of £50,000, in £1 shares, to acquire 
and work the Indian patent rights of an invention 
for shoeing horses and othe: hoofed animals, with- 
out using nails, The subscribers are:— 
Major G. & ern Riverside House, Barnes 
E. F. E. Havergal, 22, feign ee street, Hamp- 


A. steed oad, sire sitio road, Nd, Wandsw 
secretary to a co pany. oe 
F. Larpent, 165, cy ictoria-street . 9 ae 
. Harvie, Leadenhall-buildin, secretary.. .. 
L. H. White, 82, Colville-square, > od 
ir Fuller, . Leadenhall-street, engineer oe ee 
The number of directors is not to be less than 
= nor more than six; the subscribers are to 
int the first ; {qualification for first directors, 
ri invested in the company, and for subsequent 
directors £500 similarly invested ; remuneration, 
£150 per annum each, with £50 additional for 

the chairman, 


at 





et tt 





Kellner-Partington Fa ong Pulp Company, 


This company was registered on the 16th inst., 
with a capital of £720,000, in £5 shares, to acquire 
the undertakings, assets, and liabilities of the 
Barrow Chemical Wood Pulp Company, Limited, 
incorporated in 1888, and to manufacture ali kinds 
of pulp and paper- making materials, The sub- 
scribers are :— 


*Edward 


Shares. 
m, Turn Lee =m, Glossop, 


per manufacturer . 
~themas Briggs, 21, Major-street, “Manchester, 
W- J, Orley, Otto Gas Hngiae Works, Gpei- 
# as ne Wor! 
shaw, Mancheste 
*A, H. in-Furness . 


Strongitharm. GE. ; Barrow- 
*Edward Platt, wm, OE, Derby, cotton manu- 
facturer . 
Cc. G Dunkerley, ‘66, Port-street, * Manchester, 
— mer ee 
W. Clemson, Red Bank, Manchester, “dyer ee 1 
The number of directors is not to be less than 
three, nor more than nine, the first being the 
subscribers denoted by an asterisk and Mr, Carl 
Kellner, of Vienna; qualification, £1000 in shares 
or stock. The company in general meeting will 
determine remuneration. 


— et 





Marble Granite and Stone Company, Limited. 


This "200,00 fn on the 18th inst., 
with a capital ot £90, in £10 shares, to carry 


on the business of marb le, granite, stone, china- 
clay, and mineral merchants and dealers, and to 
work quarries mines, The subscribers are:— 


— oe Cc. sage ay Upper baentn-acan 


. tee oe 
K. D. Ross, 76, Newman. n-street, W., clerk es 
H. Stebbings, 76, Newman-street, W., secretary 


to a company oo 
Ww. ‘ Phelps, Cintra Park, “Upper Norwood 
T. Piner, 14, Fordingley- -road, St. Peter's 
Pork. W., clerk 
A. D'Arcy Bannerman, ‘Steinbruck, “Putney, 
secretary to a company 
D. Amal Temple-chambers, Temple. avenue, ‘ 
The vanities of par a is ont o- be 1 less than 
three, nor more than seven ; qualification, £1000 of 
nominal capital; the subscribers are to a it 
the first ; remuneration, £100 per annum eac 


te 





Automatic Opera Glass Company, Limited. 


This company was registered on the 22nd inst., 
with a capital of £10,000, in £1 shares, to acquire 
the letters patent, dated 15th February, 1889, 
No. 2696, and 11th March, 1889, No, 4248, further 
particulars of which are ‘not iven in the regis- 
tered documents, The subscri! are :— 


William Henry Fron, 9, Addison-road, W. .. .. 
ae jissons, Oakdene, Barnes, Re 
G. Rawkin, 12, Remington-street, N. 
W. F. Lowndes Frith, 29, Sister-avenue, Clapham 
Common 

W. H. Wells, 2 "Friar Stile-road, Richmond Hill. : 
A. Sissons, Sakdene, Barnes 

H. E. Barham, 93, Upper Osbaldeston-roed, Stoke 


te 


Newin 


Registered ellis intel tides. Sache 
ce, 9, Austin Friars, 


‘Premier” Trading and Type Writer Company, 
x... ited. 


This i d on the 23rd inst., 
with a capital of 225, 000, in £1 shares, to acquire 
from G. Ambrose Wilkins and others several 
inventions of improvements in type writers, and 
the provisional applications for the same, The 
subscribers are :— 


2 od M eee Billiter-square-buildings, eens 
vd m. iia’ ‘Twickenham, type ‘writer ‘sales- 
“Et 3. Harrison, 15, » 16, ‘Tivol road, “Crouch “End, 
wR E H. ,*- a > 381, Queen’s-road, Peckham, 


a, Ticrioon, "9 92, Finsbury ‘Paric-road, ‘coffee 

yer 

Ww. G. Bacon, 101, Approach-road, Hackney, 
stereo and t 

J. H. Bate, 25, Ellingham-road, Btratiord, E, 
accountant .. ee - 


The first three abate: are aipetated direc- 
tors; qualification, 100 shares. In every year in 
which £5 per cent, dividend is paid the chairman 
me entitled to £150, and each director to 





— =e OO 





Halifax and Bermudas Cable Company, 
PI 


This oo red on the 22nd inst., 
witha capital o of £50, , in £5 shares, to establish 
and maintain lines of telegraph communication 
between Halifax, Nova Scotia, and any H pseg or 
points in the Bermudas or elsewhere, and to con- 
nect the cables of the company with ‘nged of the 
Government international ic system of 


Company having landings at Halifax. The sub- 
scribers are :— 


EK. A. Field, 8, Oxford-terrace, W., merchant .. 
8. H. Johnson, | ai enamel aman aes aan 


road, 8, W., cler! 
a Whitaker; 11, Benedict-road, Brixton, clerk ; 
J. T. Zorn, 59, Blackh th-road, accountant os 
NG. Cares’ 4, uth Hil Park, Haws Hampstead 
wie De pL ny 20, Granville- W.C., clerk. 
A ran’ uare, ny © 
W. H. HF, 0, 39, "urn Stoke ink. 


ae do ea, 60 se «6 cf 


ee ee 


a omar of deacons is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first ; qualification, £500 in shares 
or stock; remuneration, £200 per annum each, 
with an additional £100 for the chairman, 








SoutH KENSINGTON MUSEUM. 
the week ending May 25th, 1889:—On Monday” 

esday, and oma fre from 10 a.m. 
to 10 p.m.: Museum 8; mercantile marine, 
Indian section, and pol collections, 3517. 
On Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. to 6 p.m.: Museum, 983; 
mercantile marine, Indian —— and other 
collections, free, 2752. Total, 12,850, i e 
of corresponding week in randy years, 
Total from the opening of the oom 
27,406,136, 

ALUMINIUM ALLOY CasTINGs.—A representative 
of the Scientific American witnessed some experi- 
ments of what the new Aluminium Process is 
joo > pe of producing in the shape of wrought iron 

steel castings, at the Aluminium and Cast-steel 
Works, Newport, Ky., and thus describes them:— 
A cupola furnace was charged with coke, wrought 
iron scrapand common clay, mixed with a reduc- 
ing agent called a flux, and made into a 
with water. Some pig iron was added and again 
coke, and svon five charges were put in and the 
blast put on, In about thirty minutes the iron 
had melted, and was poured with ladles in the 
ordinary way. The castings were a variety of 
tools, which were then welded, punched, twisted, 
forged, tempered, and tried on granite rock, O. K. 
The castings were exceedingly sonorous, for 
when suspended by a string and struck with 
metal | the vibrations lasted from forty to sixty 
The fract of this metal is a white 
fibrous texture, free from blow-holes, The silicon 
and other impurities of cast iron are expelled in 
the form of slag. The nature of the flux could 
not be revealed, but it was stated that the cost 
was about 50 cents per ton of iron, and the con- 
tained aluminium in the casting about 1‘7 percent. 
The nascent aluminium is produced from clay in 
contact with the molten iron. The penetrating 
effort of the combination is to reduce the meltin 
point of wrought iron, and to yield a more flui 
tenacious product, The proportion of coutsined 
aluminium in any metal melted depends within a 
certain limit upon the quality of flux employed of 
the original ingredients for charging the furnace. 
The next experiment showed the ready manner 
in which aluminium can be produced by this pro- 
cess. A piece of thin, soft scrap iron was coa 
with the clay and flux, and inserted in a blow- 
pipe flame. At a white heat the clay was re- 
uced, and metallic aluminum became visible, 
giving the piece of scrap iron a white surface. 
Alloys of copper and other metals can be formed 
in the same way. 


Raltways IN InpDIA,—With reference to re- 
marks on Indian railways, a correspondent writes 
to the St, James’s Gazette:—There is no doubt 
that a considerable addition to the Indian railway 

— is required; but the question is, How are 
e requisite funds to be provided? The Indian 
Government is believed to be unwilling to increase 
its sterling Jiabilities by giving any moreguarantees 
to companies or by raising loans for the construc- 
tion of railways by the P. W. Department. There 
remains S rivate enterprise ; “and successive Secre- 
taries of State have pocuinhioed loudly that private 
paney get is to be the policy of the future and 
that it shall receive every encouragement. In 
practice this is not, however, found to be the case ; 
a few private companies that have started find 
themselves terribly handicapped by the severe 
competitinn of the State, or State aided, railways 
and other causes ; by the absence of any fixed 
Feta of the onetay of State or Government of 
dia ; by the unwillingness of the State Railway 
ment toallow them to develope ; and by the 

bit culty of getting any question settled in a 
reasonable time, owing to the conflict which 
frequently arises between the Local Government 
and the Government of India, or between the 
latter and the Secretary of State. There are, 
moreover, other difficulties in the way ; many of 
the new lines that are required must either to a 
cortain extent compete with existing Government 
or guaranteed lines or else more commonly must 
be feeders to them. In the former case they 
extract profit from the Government lines, in the 
latter the Government lines reap the bulk of the 
profit from their construction. Again, the cessa- 
tiun of the construction and working of State 
railways and the extension of companies means 
less work, and consequently loss of promotion for 
the officials of the large State Railway department, 
who naturally, therefore, donot cordial y support 
° bee rta policy which, so to speak, ree the 
out of their mouths, as they wrongly think. 
Mech, however, could be done if Lord Cross would 
apply, his excellent business capacities to this 
question ; and, in the first place, he should em- 
power some official, or body of officials, to deal 
personally and promptly with the promoters 
of the various schemes which may from time 
to time be put forward, subject to his 
final approval, and, of course, after considera- 
tion of the views of the Local Government and 
Government of India thereon. An end would 
thus be put to the george delay which refer- 
ences to India on yy subjects of detail now 
involve, Secondly, ould put his foot down 
and insure that the policy settied on should be 
loyally carried out by the Indian Government and 
Government railway officials in India. It is 
believed that with such a committee to deal 
corey ptly with promoters, and with a firm and 
ecisive tl crag many difficulties which now appear 
insu le would disappear, and plenty of money 
would be forthcoming to construct railways in 








THE PATENT JOURNAL. 
Condensed from the ay the Commissioners of 





Application for Letters Patent. 

*,*" When patents have been “ communicated” the 
“name and address of the communicating party are 
printed in italics. 

20th May, 1889. 
20. STEAM hae J.L. Jefferson and W. Hend 
PS, lerson, 


" 
8321. Swine ‘Buacer for Hotpixc Tumsiers, J. G. 
’ 


8322. Paper and Carpsoarp Boxes, W. Harvey, 
Manchi 


8328. BREECH-LOADING SMALL- -aARMS, W. Phillip, Son, 
and W. Baker, Birmin, 
= pee or CHEESE ) J. Robson, Hands- 


8325. CioaR and Cicarerre Ho.per, and Pire Com- 
BINED, C, F. Pike, Manches' 
8326. DousLe Lirr Harness for "Weavina, I. Millas, 
sue, near Leeds. 
. Gas Cookers, D. McG. Walker, Workington. 
am Dinner, &c. PLarzs, H. B. Jagger, Leeds. 
- Hor Water Apparatus, T. Bradford, Man- 
“an ester. 
8330, STRENGTHENING Boxes, H. H. Chilton and H. J. 
Mitchell, Wolverhampton. 
8381. TitiInc and Pane.iinc Surraces, W. H. and B. 
Clarke, Birmingham. 
8332. SHow Stanvs, Cases, &c., W. C. Alldridge, Bir- 
mingham. 


8333. Vatve Gears, W. 8. Bancroft and J. Horsfall, 
Halifax. 

8334. Brake for Raitway Careiaces, T. B. Wilman, 
Bradford. 


8335. Maxine Hoss, Haur-Hose, and Socks, G. Sowter, 
Nottingham. 
8336. Gas Cooxine and other Stoves, A. F. Emery, 


= a Mitts, D. Y. Cassels and R. Duncan, 

8338. Fomers or Packages for Fruit, &c., H. Scott, 

8339. Fastener for Winpow Sasues, R. 8. Taylor, 
London. 


40. Preventine Roiuine of Vessers at Sea, J. 1 
Thornycroft, London. 
1. Bow Saw Ticutener, A. Beckley and W. E. 
urnham, Maidenhead. 
8342, Roratine Furnaces, G. Olberg, London, 
— ~ ame FERMENTED Liquors, L. A. Enzinger, 
mi 
8344. VeLocirepgs, E. Behnke, London. 
8345. CoUNTERBALANCING Heavy F aps, &c., T. E. 
Gabbedey, London. 
8346. Removine Dirt or Mup from Boots, &c., J. Le 
Messurier, 
~~ Top CLEARERS _ Spinninc Macurvery, J. and 
W. Catterall, 


sa4s. FasTENING Boras Tubes, W. J. Marshall and J. 
London. 

sso, Eat Enoines and ArtiriciaL Fountain, A. 

oo and The Engineering Joint-Stock Company, 


8350. Coin-FreED Macuines, 8. R. Lane, London. 
8351. Fotprxe Cuarrs for Use on Steamers, C. F. Batt, 


don, 
8352. Preventinc Draven in Lirts, P. 8. Lee and W. 
dard, London. 


8358. Toy, C. D. ow. London. 
8354. FroataBLe Rorxs for Savixe Lirs, D. Nicoll, 


London. 
8355. ATTACHING CoLLaR Stups to SHow Carps, A. J. 
Smith, Birmingham. 
8356. Lock Sarety Bott, C. J. Biraud, London. 
8357. Hzaups, B. Tweedale, London. 
MBINED WRITING-PAPER and Enve.ores, C. 
esas, London. 
8359. Corser, R. Haddan, London.—({M. Cathelineau, 
France 
8360. Apparatus for TrLepHone Systems, F. A. 
Holcomb, London. 
8361. REELS for Bars Wire, G. G. M. Hardingham. — 
(Messrs, Felten and Guilleaume, Germany.) 
8362. — for Boots, SHors, &c., "Tt. 8. Steen, 


gene Toy Ficures, O. A. Outram, 

ion 

8364. Jam Ports, &c., Vessets, H, igre London, 

8865. PortaBLe Raitways, F. H. Gill, London. 

“— ~ ~aguaamamas Musicau INSTRUMENTS, E. Welte, 

mi 

8367. Apsustine the Loap of Two WHEELED VEHICLES, 
J. Lausley, London. 

8368. Tenxis Court Marker, W. J. Bowling, London. 

8369. Rotary Venger Curttinc Macuing, C. L. P. F. 
Sdhne, London. 

8370. Separatine Dust from Arr, * M. out London. 

8371. Rotuer Mitts, J. M. Case, Loni 

8872. Srirtina Fiour, &c., J. M. “Case, Ranta: 


gp oh te and Heex for Boots, &c., H. E. Hind and 
8412. tp Rams, J. W. Ward, Manches' 
8418. StReTcHina Woven MareRiaL, J. Wadsworth 


J. Haddow, 
8414, Carriages for CHILDREN, J. G. Harrison, Bir- 


N cota "abe oie retell, Birmingham. 
8416. UT-MAKING MacHINEs, J. 
8417. ApsusTine VELociPEDE Sroxes, H. M. Merry and 
. R. Hindes, on. 
8418. Manvat Propuision of Smaty Crart, G. W. 
oan a Glasgow. 

9. Hanpies for Cycizs, 8. and W. T. irvine, Bel- 
8420. VenTiLaTine Hat Leatuers, 8. Hilton and R. E. 

T Manchester. 

8421. Garrers, &c., J. Brown, Manchester. 
8422. Tap for OPENING VatveE, F. Nuttall, Oldham. 
8423, PLayine Boarp, F. Melzer, London. 
8424. SIGNALLING, F, “P. Waiter, on. 
i Cieansixc Bortoms ‘and Sipes of Suips, G. 


8426, CLEANING or WASHING Bariey, R. A. Baum- 
r, London. 
8427. CLeaninc Ma ct or Grain, R, A. Baumgartner, 


London. 
8428. ARTIFICIAL PoLisHED or GrouND Stone, M. May, 
London. 


8429. Brusues, J. Bosse, Lond: 
8430. Sewer and other Press, G. G: Relph, Newcastle-on- 


Tyne. 

8431. Recorpina IyequaLitizgs in Fisre, J. H. 
Whitley, Halifax. 

8432. Turbines, J. McConnell, London. 

8488. Prorection acainst Burotars, R. Tomlin 


Worthing. 

8434. Presses for Fruit, &c., A. J. Boult.—(R. Heaton 
Spain.) 

8435. Fastenincs for Wixpow Sasues, W. P. Thomp- 
son.—(M. Goldmann, Austria.) 

8436. AcTUATING Brakes of VevocirepgEs, T. Young 


8437. Can Brakes, W. W. Popplewell.—(The Lawrence 
Railway Brake Company, United States.) 
8438. Coatine Iron, T. Slater, London. 
8439. Conpuits for CABLE RaiLways, J. H. Pendleton, 
A. axa son, jun., and C. Tiers, London. 
RIPPING MecHanism for CaBLe Raitways, 
J. — C. Tiers, A. Bryson, jun., and L. 


seth Gant Rai Raitway Structures, J. H. Pendleton, 
A. Bryson, jun., and L. Moss, 

8442. Griprine Devices, J. on Pendleton, C. Tiers, 
A. Bryson, jun., and L, Moss, London. 

8443. Gas Governors, H. H. Lake.—(T7. Backeljau, 
Belgium.) 

8444. Sas Fastener, W. Macdonald, London. 

8445. ANTI-NEURALGIC EaR-RINGs, C. Fischer, London. 

Water-cauce for Boers, J. Donneley, 


on. 
bey Stoprinc and StarTinc WHEELED CARRIAGES, 
A. 


don. 
8448. Barus and WasH-Hanp Basins, J. T. Cowe, 
40. Toms ~ 
8449, oe &c., A. Valery, Comte de Vismes, 


8450. —_ ~sn of Iron, &c., W. Sowerby, London. 
8451. — for Erecrric Licut Wines, G. Gollop, 


eAs8. —_ Fottmse Enoixe, J. Orlamiinder, 


on. 

8458. Recutatinc Execrric Currents, W. M. 
Mordey, London. 

8454. UNDERGROUND AIR WARMING APPARATUS, J. 
Grundy, London. 

8455. UnpercrounpD AIR WaRMING Apparatus, J. 


rundy, on. 
8456. 7 Evectric Sarety Lamps, L. Bristol 
mdon. 

8457. Cueck or Sates Books, M. H. a re. 

8458. Case for Packine Butter, J. ¥. RB 
London. 

8459. Dynamo Exectric Macuings, T. L. ewray 
London, 

8460. Coatinc and Protectinc Wires, G. France and 
E. Holroyd, London. 

— A. W. Pearson and L, H. Johnson, 

8462. Toy Pistots, J. A. Cave, London. 

oo Burners, D. 8. Kobilliard and C. G. Davies, 


— Tramways, E. Dainty, London. 
. Prorectina Trains, J. Stevenson.—(F. Mutin, 
et ) 
8466. VenTiLaTors, D. Brown, London. 
8467. Preventine the Sreatine of Watcues, H. H. 
Lake.—(S. F. y Morel, Spain.) 
8468. VEHICLES DRIVEN by Evecrnicrry, T. D. Hollick, 


London. 
a — Wagner and Gerstley and C. Wagner, 
on, 
8470. Mountine Maps in Books, E. L. A, G. van der 
, London. 
8471. ‘SANITARY SELF-cLEaNING Comp, F, A. Coward, 





8378. CoLourinc Marrers. J. Y. —(Badisch 
Anilin and Sodafabrik, » Gormeny ) 
8374. Turnineo Latues, A. J. Boult.—(W. von Pittler, 


Germany. 

8375. Cytinpers for Four MIL1s, A. J. Boult.—(/. M. 
Lehmann, Germany.) 

8376. Unxs for Hotprne Tea, &c., R. Killip, Liver- 


spr Lirtixa Jacks, W. P. Thompson.(C. 7. N. 
Paschali, ——.) 

8378. PHotocraPuic Cameras, W. Gontems & Liv: 1. 

8379. a for Fruit, G. Tuck and F. G. Jo! ion, 

mdon. 

8380. Shower Barus, H. Schaffstaedt, London. 

8381. Screws and Nats, G. W. Butt, London. 

8882. Cuttine Srrips into SHort Lenatas, E. Lieb- 


mann, London. 

8383. Counrwep & Step Lapper and Tasix, H. H. Lake. 
—(J. EB. Alden, United States. 

8384. BREXCH-LOCKING gee eh for Revotvers, A. 
Fagnus and 8, Nossent, 

8385. TiLL1ne of Lanp, J. Seine. 4, 

8386. CLINICAL THERMOMETERS, C. Probyn and E. 
Meredith, London. 

8387. Ramtway Borrer, F. Warren.—(A. Spencer, 
Switzerland.) 

8388. Perrume Dirrvser, P. Kéthner, 


2lst May, 1889. 


8389. ConTROLLING the ny ag of PsTRoLEUM 
Ons, T. and A. E. Penn, on. 
. Evectric Motors, W. M. Bane, London. 
8391. Ralitway Beater Picks, F. Scott, Sheffield. 
8392. Pneumatic Action of Oroans, T. Casson, 
London. 

8393. CLutcH Mecuanism, A. Tenner, London. 

8394, Fruir and VeceTaBLe Parers, W. Holt, London. 

8895. Putitey Coverinas, A. 8. Da’ London. 

8396. Burrers, F. L. Leather, Portsmouth. 

8397. Cricket Bat HANDLEs, M. Hall, Bradford. 

8398. Mutine STRINGED INsTRUMENTS, A. W. Jerning- 
ham, Bath. 

8399. CanpLE SHapE Hoipers and Nozzies, W. R. 
Lane, Birmi 

8400. Ex.xecrric Bets, J. M. Porter, Leeds, 

8401. WaTERING and Sanpino Macurng, B, D. Healey, 
Bamber B: 


8402, Excavators and Drepoers, I. P. Lambing, 


London. 

8408. Sueet Grass, W. J. Blenko, London. 

8404. ConsuMING SMOKE in Furnaces, J. Harwood and 
A. Clegg, London. 

8405. Hau.acE Cups, E. Wilkes, London. 

8406. Brussers and VeLvet Carpets, F. B, Fawcett, 
Kidderminster. 

8407. Muves and Twiners, J. R. Wain, Manchester 

8408. Provous, J. Cham! 








India without guarantees or direct pecuniary aid 





Canada, and with those of the Atlantic Cable 


from the State, 


berlain, Bristol. 
8409. Toy, J. Anderton ham. 
8410, Sprxxrxo Woot, &c., P. Wallace, Halifax. 


8472. Enornes, J. T. A. Mallet, London. 


22nd May, 1889. 
8478. QuaDRUPLE Expansion Enoines, A. Brown 


mdon. 
8474. Hoipers for PaorocraPHic Fiias, W. B. Bolton, 


on, 

8875. SHutrer for PootocraPHic Lenses, H. Herbert, 
Wimbledon. 

8476. CLEansina Inon for Gatvanisinc, T. Parker, 
Manches' 


8477. Printina Desians in several CoLours at Oxce, 
D. and R. Walker, Manchester. 

8178. Conpensinc SMOKE in FORNACES, R. and D. 
Walker, Manchester. 

8479. Crips, G. B. Petsche, Glasgow. 

8480. SicHT for SMALL-ARMS and ORDNANCE, G. 
Emerich, London. 

ag 2 — or Beamine Warps, W. C. Hargreaves, 

8482. — Tanks for CLosets, J. and A. Duckett, 


> ‘Sunar Suears, &c., D. Ward and P. Ashberry, 
8484. Expansion Rios for Jomts of Pipzs, R. H. N. 
Lindley, London. . 
8485. MecHanicaL Toys, G. F. Lutticke, West 
ton. 


Brighton. 

8186. °Waree Heaters for Encines, A. H. Wallis, 
Basingstoke. 

8487. Pickine SHarr Tor in Looms, J. T. Lishman, 
Bradford. 


8488. Szcurnina Pecs, W. U. Hamilton and Admiral 
Barraclough, Bradford. 

8489. Botrie Stoprer, H. Milner, Dewsbury. 

8490. Sprinc BuTron FasTEeNsR for Guoves, J. Ker- 

w, London. 

8491, per Mecuanism for WasHine, H. Colburn, 
Keighley. 

8492. ee of Steet Compounps, J. Riley, 
G 


8493. Gurours for Eecrric Circuits, W. J. 8. Barber- 
Starkey, Manchester. 
$494. Stanparps for Fioor Lamps, E, B, Tillam and 


E. Harrison, Bir™ing! 
8495. Stups a2 SotITarnes, J. Johnson and H. Cam- 
mann, Bi) ‘ham. 

8496. METALLIC TuBEs, C. Faulkner and W. E. Lloyd, 
London, a 
8497. Mongy-box for Cottectinc Fares, P. P. New, 

Rochdale. 
8498. Looms for Weavine, F. H. Wilke, Manchester. 
8499. Compressine Arr, H. B. Phillipson and R. E. 


Donovan, Dublin. 
8500. Wixpow Locks, J. Cassels, Live 





1. 
8501. Rippies for aL Scoors cnt Buckets, G. 
Cotton, London. 
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wes Frirrines for Burns, &c., G. 8. Marshall, Bir- 


8508." oven Wire and Assestos Fasrics, I. C. Koch, 
London. 

8504. Proyrinc PsorocRaPpnicatty, R. Tissington, 
London. 

8505. Texnts Pores and Appiiances, W. T. Carr, 


jon. 
8506. eo for J. T. Creasy and J. a 
Borrt.zs, y Ding: 


8507. a of Artictes by Arrritioy, G. W. 
Niblett, London. 

8508. Spirr Seconps CaronoGcRaPus, Messrs. Baume 
and Co. and C. V. Chatelain, London. 

G Har Storr in PaPer Maxixe, F. 

Fevier, fils, London. 

8510. Musica Boxss, G. A. Keile, London. 

8511. Manvracture of Bricks and Truss, E. Bussy, 
London. 

4 Copyinc Wririxe, J. Prasch, London. 
a on 1oN of Sxrps’ Borroms, &c., T. Hughes, 

mn! 

8514. Paper, F. J. Fawcus, London. 

8515. Spanners, G. A. Nussbaum, London. 

8516. Foor-Ba.ts, J. W. , London. 

= = ENTILATING SHIPS Cazins, J. D. Churchill, 

8518. TrRansmittinc Motion between Ssarts, C. C. 
Vagniez, London. 

$519. Gas. V. D. B. Cooper, London. 

8520. Stoprerinc Bortves, J. J. Varley, London. 

8521. Murrs, A. Hess, London. 

8522. Warer Cycies or VeLocipepss, J. M. Hale, 
London. 

8523. Buttons, C. E. Claremont, London. 

8524. Courtine Tones, E. A. ~ A. B. Cunningham, 


and F. C. Poc'! yey 
.K ‘a3. re and F. C. 
2, London. 


Pocklingto’ 
8526. Fishinc Reexs, A. E. Hall, A. B. Cunningham, 
and F. C. Pocklington, London. 
8527. Disinrectants, W. Black and W. L. Rennoldson, 
ion. 


a Transmission of Power, &c., J. Hopkinson, 

ion. 

a | ae of Gas to Luwe-LicHts, W. Staples, 
mn: 


on. 
8530. Gas Encrves, H. Kesterton, London. 
8531. Giass SuHapes for Gas BURNERS, T. Davidson, 
London. 
8532. Lavarorigs, O. Elphick, London. 
a Brusues, R. Schulz, London. 
Reservorr, E. Lacon, London. 
$585, Toy, G. Ramsay, Leonion. 
$536. Hoxpers for Tortet, ia Paper, A. Breard, 


London. 
A. J. Boult.—(P. J. 


8537. ANHYDROUS AMMONIA, 
McMahon, United States.) 
=. Sxrmmine Taps for Vats, W. Douglas, London. 
. Steam ILER acEs, T. Henderson, Liver- 


wo 
8540. ArtiriciaL Hanns or Feet, A. Daniells, Liver- 


8541. Perrominec Soar, W. P. Thompson.(P. H. 
Walsh, United States.) 
a ~~~ agemeel Discuarcine Fivum, A.C. Flanders, 


on. 

8543. RecarpurisaTion of Street, &c., T. Twynam, 
London. , . 

8544. Buryers for Moverat O1s, A. Loberg, London. 


28rd May, 1889. 


8545. Pressinc Suet Mrtat, &c., D. Gilson, London. 

8546. Hinces, T. W. Horner, Tondon. 

8547. CuronocraPH WartcHes, A. Lecoultre-Piguet, 
London. 

8548. Azo CoLourrine Martrers, E. de Pass.—({ Ewer and 
Pick, Germany.) 

8549. Horsesnoes, O. F. W. Staritz, Manchester. 

8550. Latues, W. Buckley, | Sheffield. 

8551. Waren’ Trap for Szrvice Cisterns, A. G. Suther- 
land, Edinburgh. 

8552. ELECTROLYTIC Separation of ALuminivum, &c., 
G. Nahnsen, London. 

8553. Coutter for PLovcns, H. Thomson, Buckden. 

8554. Bearrnos for Suarts, C. E. Hyde, London. 

8555. — _ — and Prrz CouP.ine, 
R. J. Edwards, Lo: 

8556. Propucine noe r= for InHaLation, R. Mac- 
donald, London. 

8557. Mzasurine CurREnts of Eecrniciry, M. Parker, 
London. 

8558. TaBLe Piates, F. W. Garrard, London. 


8560. Garpen Lapses, W. en ll and R. 
Okell, Manchester. 

8561. Steam Traps, J. Conlong, Blackburn. 

8562. Trp Cups for Umprexias, J. B. Brooks, Birming- 


ae Ae Door and other Hanp1zs, C. Showell, Birming- 


8564. Szewrse Maczryes, H. Cousland, Glasgow. 

8565. Vatve Gear of Enotnes, 8. Eddington and J. E. 
Steevenson, Chelmsford. 

8566. MoLTIPLyinc Motive Power, J. Olivier, London. 

8567. Soar Powper, J. Taylor, Leith. 

8568. MonocnorD, 4 44 London. 

8569. InsuLatine Wires, W. J. L. Sandy, London. 

8570. Pen Fixcer Rest, A. Porter and J. Barnes, 
London. 

8571. Ficurep Ciotu, J. B. Hodgkinson, London. 

8572. Pane Irons, C. Taylor, Sheffield. 

8573. SusPenDinc Birpcaces, T. Holder, London. 

8574. Marve Sicraciixe, J. Wall, Liverpool. 

~ Bune for Casxs, C. Wayte and G. and H. Sayer, 


psom. 
8576. Weicninc Macurves, J. Finey, Southsea. 
8577. VeLocipepes, é&c., G. R. and 8. H. Rhodes, Brad- 


ford. 

8578 Picxmsc Motion in Power Looms, J. T. Ball and 
R. Whitaker, Farnworth, near Bolton. 

8579. Pros for the Krvs of Pianos, T. Johnson and A. 
Hanson, Huddersfield. 

8580. Cunvep Grrpers and ArcHes, J. Stead, Man- 
chester. 


8581. CiivomeTer, W. Verner, London. 
“oe Removine the Horns of Catriz, F. Thomas, 
xete! 
8583. Prev ENTION of IncRUsTATION of Steam BorLeRs, 
J. Parsons, Cinderford, near Newaham. 
8584. Metatiic Packises of Pistons, J. Drury, 
Halifax. 
8585. Loopep Fasrics, W. and M. Pullen, Halifax. 
8586. PLactnc Ropss on WHaRLEs of Macuinery, J. 
Ramsden, Halifax. 
8£87. BuRGLAR ALars, J. H. da Fonseca, Manchester. 
8588, ALTERNATING CURRENT Dynamos, J. Swinburne, 
Wimbledon 
8589. Pica. for Weav inc, 8. and J. W. Clegg, Ashton- 
under-L; 
8590. Gacwmeaen Cramois and other Leatners, R. 
North and W. Ellis, Manchester. 
8591. Borer Five, E. C, J. Devis, Moseley. 
8592. Sreves, J. Stansfield, Manchester. 
8593. SHAKING MECHANISM for THrasHInc MacHINEs, 
. J. Cornish, don. 
8594. Lock Nots, E. P. Prince, London. 
8595. Emercency Exits for TaeaTres, C. Ashworth, 
London. 
8596. EvaporaTine Saccuarine Soxutions, J. G. Chap- 
mau, London. 
8597. WEaTHER-PROoF EnaMeL, J. Stiel, London. 
8598. Sun Protector for Hats, E. de Pass, +A. Paris, 
Germany.) 
8599. Vatves for Srram Exaines, D. Carmichael and 
A. Mackie, Glasgow. 
8600. Damper for (oTmam Agee Furnaces, T. White 
and W. Carson, 


=. RoratTine a Pans, A. B. Lamberton, 


8609, TarowiNe a Liquip Spray, F. A. Wallis, Basing- 
stoke. 





8603. Propuction of Psorotrypes, J. A. Fischer 
mdon. 
8604. Creantnc Rape and other Seeps, A. W. 
Macllwaine, London. 
8605. Preparinc Metatuic Saeets for Coatine with 
me Merazs, G. C. Fricker, Putney. 
8606. Seconpary Battery for Mrvers, M. Bailey and 
J. “Warner, London. 
8607. Separatine Meat, H. H. Lake.—{J. H. A. Kahl, 
Germany.) 
8608. "eres Metats from Orgs, R. L. Cousens, 


s * ‘Borme-curaxsixe Apparatus, C. E. Beavis, 
ion. 

8610. Buckves, E. Edwards.(G. R. Ruiz, France.) 
8611. Causinc Paper to ApHERE, J. Holmes, London. 
8612. Jacquarps, H. Fawcett, London. 

yh — Hats, T. and A. P. Townend and J. Eaton, 


8614. —__ Lamp Howpers, A. A. Goldston, 
London. 


8615. oll Cuecks, H. Stanynought, London. 

8616. ComBINED ogg Tix and CooKinc "Venu, 
A. W. mdon. 

8617. Cuarrs, H. H. a —(M. E. Schutt and A. W. 
Chapman, United States.) 

8618. Vaporisinc Apparatus, H. F. Williams, Lon- 


ion. 
8619. Ececrrica, ALarM for Borers, A. Siegmann, 
London. 


24th May, 1889. 


8620. Grrper, R. H. Cousins, New York. 
 - RecisTerinc Steam Gavcs, T. Wendling, Lon- 
on. 
8622. Propucine Warre Svaak, C. Steffen, London. 
8623. Securrne Door Knoss, J. Sykes and T. Cook, 
Kirkheaton, near Huddersfield. 
8624. Boox Stipe, T. R. Weston, London. 
8625. Cookinc Ranogs, J. Redpath, Kingston-upon- 


8626. Copyinc Drawinos, J. Donnelly and T. Farrell, 
Manchester. 
8627. Drixyxine Pay, H. D. Girling and F. Page, 
Suffolk. 
8628. Gurpinc Woven Fasrics, W. Birch, Manchester. 
8629. Sprine Fork for Bicycies, W. White, jun., and 
R. Dennis, Dublin. 
8630. Recovery of Tix, A. Crosbie, Wolverhampton. 
8631. Execrric Lamp, R. Thompson and H. 8. Pyne, 
Liverpool. 
.- Focussinc Cuamser, A. D. Chapman, Canter- 
8633. Yo Jomnt for Premc, A. D. Chapman, 
Canterbury. 
8634. SappLe Bars, A. Vickery, iene. 
. Weavine Siit-vps, E. agg Roberts, J. 
eaves, and J. Ny 
1G for CHILDREN, T. Johnson ond A. Hanson, 
SH uddersfeld. 
8637. Water Puririer, B. H. Foster, Newcastle-on- 


Tyne. 
8638. Hooks, 8. Ward, Birmingham. 
=. eae CapPine for Jars, &c., H. Collins, 


8640. Crip for CoLLaxs or Neckties, A. C. L. Knowles, 
Bristol. 


8641. Perroratinc Macuines, E. Klaber.—( Messrs. 
Bonn Brothers, United States.) 

8642. Sash Wixpow Frames, T. Caunt, Ne ge 

8643. Stack Ensiia“£, H. C. Tucker, Ban 

8644. Guarps to Carver Forks, J. Deakin, Sheffield. 

8645. Heatine Bartas, W. J. eeler, Sou 

8646. Booxs, L. J. Powell, Cardiff, and J. Davies, 
Swansea. 

8647. Runner for Umpreiias, T. and W. Cox, W. 
Holland, and W. Holland, jun., London. 

= Maxoractons of — for ANIMAL Traps, W. 


esle; 
—_ Som, Lenton. 

3650. pont Frames, J. Hargreaves and E. 
Gillow, London. 

8651. FEEDING MiLisTonzs, W. J. and E. J. Wilders, 
Northfieet. 

8652. Cuars SHack es, R. J. Rae, London. 

8653. PortaBLe Fan, W. Durran, London. 

8654. Fastexines of Doors, F. Davies, Birmingham, 

8655. ADVERTISEMENTS, J. Milne, Manchester. 

8656. mete PrewHo.pers, T. Hovper and 8. G. 


” Mpaorase URRENTS, E. B. Lene, F. W. Engel- 
7. and J. B. Bright, Londo: 
8658. Pepat Stop for Snsunene, G. E. Osmond, 
on. 
8659. Cueckine Fares, M. Negro, Kouden. 
8660. Dia Piartes, A. J. 18, 
8661. Reapine SHorTHaND, F. Laidler, Eenden. 
8662. ALarums, C. Reeves, London. 
8663. Fumicators, T. Smith, London. 
8664. Gioves, C. A. Prosser, London. 
8665. Paper-Makinc Macuinery, &., D. Campbell, 
London. 
8666. WaTERPROOF KNEELIXG Pap, &c., W. Leaney, 
London. 


8667. Hammertess Sportinc Guy, P. Brun-Latrige, 


8. Gillman, 
on 


8669. Dust Cotiecrors, W. P. Thompson.—(C. M. 
Hardenbergh, United States.) 

8670. Ssow Pioucns, W. P. Thompson.—(£. P. Cald- 
well, United States.) 

8671. Courtine Votes, A. W. Hosking, Manchester. 

$672. Sarety Pix, I. Drakeford, sen., Handsworth. 

8672. CoLourninc Martrer, B. Willcox.—({The Farben- 
fabriker. vorm. F. Bayer and Co., Germany.) 

8674. ELecrricaL Tramways, J. Hopkinson, London. 

8675. Lamps, H. Delmas-Azema, London. 

8676 CircuLaR Looms, G. Waesermann, London. 

8677. Hosprrat AMBULANCES, J. Hubbard, London. 

8678. Treatine Iron, M. R. Couley and J. H. Lan- 
caster, London. 

8679. Branpinc Macurng, G. P. es ay London. 

8680. Winpinc Yarn, H. H. Lake.—(W. H. Goldsmith 
and J. 8. Wright, United States ) 

8681. Wurpine Yarn, H. H. Lake. —(W. H. Goldsmith 

and J. 8. Wright, United Sta 

8682. Wisprno Yarn, H. H. ia. —(W. H. Goldsmith 
and J. S. Wright, United ) 

8683. Winpinec Yann, H. H. Lake.—(W. H. Goldsmith 
and J. &. Wright, United States.) 

8684. Portroxios, A. Edwards, London. 

8685. ApveRTisine Car, H. B. Clayson, London. 

8686. Matt Kitws, M. Bauman, T. Sederl, and F. 


Wirk, London. 

8687. Vacuum Pumps, E. F. Varaldi, London. 

8688. Powrr Looms, C. 8. Brooke and E. Beaumont, 
Huddersfield. 

8689. Trunks, E. Hippolyte and E. and P. M. E. 
Bertin, London. 

8690. Spernc Hooks, C. H. Fauchereau, London. 

8691. Heatine Stoves, E. Edwards.—(B. Herrmann, 
Germany.) 

8692. TeLePnonic Excnancgs, J. E. Kingsbury.—(The 
Western Electric Company, United States ) 

8693. SHuTTLes, J FelL—{H. and M. H. Kelly, 
United States.) 

8694. Lavine Pires in Swampy Grovunp, J. F. Fischer, 
London. 


on. 
8668. Ecirpsz Sarety Horsesnor, 


8695. Somat Borer Furnaces, G. West and J. Kelly, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 





399,600. Ore Crusner, J. D. Coplen, Denver, Col.— 
Filed August 1st, 1887. 

Claim.—(1) The combination of a concave bed having 
sides formed with vertical slots directly over the 
lowest point of said bed, a heavy or weighted muller 
having a convex face and guide or stay pins located 





on its sides at points near the convex face 0} cgocie the 
middle of the curve, and a rocking frame for connec- 
_—s — & prime motor, ao described. 
(2) Th of a bed having pee. 
my holes through the bottom, and having sides 
formed with vertical slots over >= lowest point of 
such bed, a heavy or weighted muller ha a convex 
face and provided with guide or stay pins located at 
the sides opposite the middle of its curve and near its 
convex face, and a rocking frame for connection with 








a prime motor, substantially as described. (3) The 
combination of a concave bed having sides provided 
with vertical slots over the lowest point of said bed, a 
heavy or weighted muller having a comnee face and 
vertically-adjustable guide or stay pins located at the 
sides at points near the convex face and the middle 
of the curve, and a frame for rocking the muller, sub- 
stantially as described. 


$99,801. ALTERNATE CuRRENT INDUCTOR, F. Thomson 

and M. J. Wightman, Lynn, Mass,—Filed August 
Sth, 1888. 

Claini.—The ages geggne with a pguienting * — 


ve action ‘applied in the field of said US 
for causing a g of the pulsations in a portion of 
the field or fields of induction, thus ducing a com- 
pound field of induction havin; inductive waves or 
pulsations displaced in phase. combination, with 

al current coil or conductor, of a closed 
circuit conductor subjected to the action of a part of 
the field of induction of said coil or concuctor and 


[399.801] 








concentric or substantially concentric with the mag- 
netic axis, whereby the field of induction may have 
adjoining parts whose phases of alternation are dis- 
laced, as and for the purpose descri 
— with an al ti 
each consisting of a closed inductive circuit, an arma- 
ture, and means for closing either inductive circuit at 
will to determine the direction of revolution of the 
The with an alternating 
Peace, ofa oad phase distorter or modifier, and an 
armature subjected t to the simultaneous action of the 
inductor and or m er. 


399,882. Revo.vine Pyeumatic Gun, J. W. Graydon, 
Washington, D.C.—Filed November ‘8th, 1888, 
Claim.—{1) The combination, with the series of 
revoluble barrels, the breech-piece having a duct in 
register with one "of said . barrels when - gon he 
tion for disc! and mechanism for revolv 
pen , of set comes an automatic air-pres- 
oan preen emy a pipe provided with a shut-off cock, 
ecting the reservoir and regulator, and a pipe 
tooling from the regulator to the duct in the breec: 











piece, eran nS one - the barrels is discharged when 
the air exerts a termined degree of pressure in 
the tor. (2) The combination, with the series 
of rare uble barrels, the breech-piece having a duct in 

ter with the lower barrel when the latter is in 
— for discharge, and mechanism for revolving 

ls, of an air reservoir, an automatic air-pres- 
fas regulator, a pipe provided with a shut-off cock, 








connecting the reservoir a 


lator, and a pipe 
leading from the 


out of the reservoir 


regulator into an 
and connecting with the duct in the breech-piece, 
whereby the lowel barrel is discharged when the air 


exerts a etermined d of in the 


regulator. (3) In a revolving air-gun constructed sub- 
stantially as described, the combination, with the 
worm-wheel , the reservoir, the automatic air- 


pressure regulator, and the pipeconnecting the reservoir 
and the regulator, of a shut-off cock in said pipe, and 
an excentric-rod journalled on the worm-wheel t 
and connec’ to said cock, whereby air is admitted 
to the regulator from the reservoir in proper relation 
to the Snaston eth the revolving operations. (4) The com- 
the breech-piece provided with a guide- 

way in its upper portion , and a loadi: in said 
ide-way, of a link pivotted to the lower portion of 





the —— oe tadies sae with an arm which 
om pet ton, a cam within the 
link, and parson or Bmw x the cam to rock 


the jimk, whereby oe (eaten — & reciprocated 
in guide-way, for the purpose set forth. (5) Th 
combination, with th the breech-piece — Car m4 


pee cote aelte-ne & Yow portion, a 2 
zine above the open part of the guide-way, a: = 9 
way, of a 8 tek votted to 


loading piston ms said pe bong tae! 

the lower breech- provided 
with an arm nies en with > loading F epee 
cam within the link, and mechanism for revolving the 


cam to rock the link, . shone the loading ong. » 


id: . a be 
Sot 


provided with with a .ariso-an my hn. up} hoo anda 
way up ~ pene rae pan 

shaft ele t in vine breech-piece and 

its inner end with a es wheel, a link ivotted ~ the 

lower portion of the h-piece and having an =~ 

in nagetent with the loading piston, a short shaf 

jou ed 


substantially as described and for the purposes stated. 


399,896. MacHIne ror CHANGING THE ANGLE OF THE 
Fianogs or Z anp ANGLE Bars, W. 2B. Highjield, 
Philadelphia, Pa.—Filed June 14th, 1888. 
Sates 1} The ¢ ——— of a pair of bevelled 
rolls an adapted to pivotted boxes, with 
an arm tn —— sate from the shaft of one roll, 
and a driving wheel having longitudinally-projectin, 
fingers for engaging with said arm, and a centra 
ing of larger diameter than the shaft, whereb 
the awn eaty = latter on its pivots is persattted, 
r d. (2) The combination of 





[399,896] 









’ @ 
a pair of bevel wheels ha’ 
by Se: gaging 

a whee! projec’ 
with said arm, and a sleeve as a bearing for 
heel and ha a vertical slot for the mae 
tially as Se ped by 

pivotted shafts ee the ae shaft havi : 
vo! e same, & ng cams, 
~ aaah y said cams are caused to 
~y on the voll chafte, a soeuundiats, worm gearing 
whereby the counter-shaft is caused to te the 
cam-shaft, and a hand-wheel whereby said counter- 
shaft may be directly operated, all substantially as 


shafts adapted to pivotted 
the shaft of one roll, 
fingers ¢ 





specified. 
400,008. Hixcr, a EB. Nolley, Atlanta, Ga.—Filed 
‘November 27th, 1888. 
eT a blind hinge, , the combination, with the 


pin C, of the hinge iy “a B, provided 
with Le sadee ab, Piecing the ob! ios tape 
at bl, wherein 


seepemrny 
ig recesses 
said pin is seated, one side “yp said recess 


400,003 





B 


being parallel to the axis of the hinge and the opposite 
side g iique thereto, whereby, when the blind is open, 
the pin will lean over to the sides of the recess oblique 

tte cael A revolution of the hinge, as and for the 


100.317. C= Saranaton, T. A. Bdison, Menlo Park, 
N.J.—Filed August 25th, 1882. 

Claim.—(1) The method of separating mingled con- 
ductors and non-conductors of electricity, consisting 
in causing them to fall er throug’ a magnetic 
field whose = of ey? constantly * shifting 
pe oe the trajectory of the 

oo. ntiall, as set forth. 2) The combi 
nation wean and ar 4 hick A relatively 
ang anda hopper situated over the space between 


[400,317] 











said magnets and armatures, "ey he the moran f 
of material falling from said h 6 dees be chan; 
je Sera me gore hig 

revo) magne’ e stationary armatures, 

and the situated over the apace botwate said 

armatures, whereby the trajectory ot 

falling from said hopper may be changed, 

substantially as S set forth. forth. 
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THE CITY AND SOUTHWARK SUBWAY. 


Tur City and Southwark Subway is now so rapidly 
approaching completion that some attention may usefully 
be directed to it, as a very important means of communi- 
cation between the south and south-west of London and the 
Cityat King William-street. In 1884 the subway company 
was incorporated and empowered by Act of Parliament to 
construct a double subway line from King William-street 
to the Elephant and Castle, thus providing access to the 
City not possible by the tramways, which must neces- 
sarily stop some distance below the crowded approaches 
to London Bridge. By a further Act in 1887 the subway 
company was empowered to cai the 
line to Clapham-road and Stockwell. It 
was proposed when the line was first set 
out that the trains upon it should be 
worked by cable haulage, but since that 
time it has been determined to work it 
by dena «4 about apnea 

wer each, the el system in 
opted, and the construction of the 
machinery for the ulsion placed in the 
hands of Messrs. Mather and Platt. The 
engineer of the line is Mr. J. H. Greathead, 
M. Inst. C.E., Sir John Fowler the con- 
sulting engineer. 

Some remarkably rapid tunnelling work 
has been done in the execution of the 
work, the system adopted being due to 
Mr. Greathead, who has for many years 
paid special attention to the construction of 
tunnels by systems similar to that here 
used ; that, for instance, of the small tunnel 
at the Tower upon which he was engaged, 
and which is used as a footway. “The 
mode of construction adopted in the City 
and Southwark Subway is in some res 
quite new, and it has proved to be cheap, 
rapid, and effective, and so much so that 
simply as a system of tunnel excavation 
through the London clay it has advantages 
which will be referred to later on. 

The route of the subway, and the position 
of the stations, are shownon the accompany- 
ing map. The City station, near the > 





aes 
Monument in King William-street, is very D Se re) 43) 


wisely placed in a main thoroughfare. 
This is an important point, for with the 
great omnibus competition, passengers are 
tempted, even though they know loss of 
time will result, to jump into a passing 
omnibus rather than walk down a side 
street to gain the more rapid transit of 
a railway. The next station is in Great 
Dover-street at the junction of Borough SOUTH 

High-street and Newington Causeway. LAMBETH 
The next is near the Elephant and Castle 
at the west-end of New Kent-road. From 
this point the subway runs under the 


Kennington Park-road and the Clapham- Lanpsoowal 












circumstances; they may be placed one above the other, 
at greater or less distances apart, and at any necessary | 
relative levels. The advantages of this will be seen | 
hereafter. At the Monument Station they are side by | 
side and on the same level. From this point, that whic 
will contain the “down” line, as it will be called, falls | 
more rapidly than the “up” line subway, in order that 
when Swan-lane is reached, close to the river, the “down” | 
subway may be immediately under the “up” subway 
line, because, except in this position, they could not be 
constructed without encroaching upon private property or 
rights. In this position, as shown in Fig. 2, they pass 
under the northern foreshore of the river Thames; but ' 
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road, with stations at New-street opposite » yo i 

the White Hart, another close to Kenning- mR > - z ‘ae 
ton Oval and near the top of Camberwell "Re a | 
New-road, and another at Binfield-road, > SWAN 


opposite the Swan at Clapham. 
At each station powerful hydraulic lifts 


will be provided in addition to stairways for the purpose of | 


giving easy and speedy access between the street and the 


platform levels ; and in order to avoid double establishment | intermediate station, as already described, they are at 
on opposite sides of the road at each station, the “up” and | different levels, The diagram—Fig. 2—shows the tunnels 


“down” tunnels will 
there be placed at differ- 
ent levels, so that pass- 


CITY AND SOUTHWARK SUBWAY—MAP OF ROUTE. 


before the southern shore is reached they are again side 
by side—as required by a clause in the Act—and at each 





engers may pass readily a 
from the lifts or stairs ‘ 
on one side of the road 
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flanges, and is formed of rings of cast iron segments 
bolted together through internal flanges, as shown in 
Fig. 3. e rings are lft. 7in. long. the flanges are 
3}in. deep and Ijin. thick. In the longitudinal joints 
thin strips of pine are inserted between the flat surfaces 
of the iron, and subsequently pointed with cement. The 
circular joints are made by tarred rope and cement. The 
segments are not tooled in any way, but are used as they 
come from the foundry. Care is taken that they are 
correct in curvature before leaving the foundry, and no 
trouble has been experienced in putting the segments 
together, and none have broken in being put in. The 
subways are generally in the London clay, but there are 
short lengths where gravel and sand were 
encountered, badly charged with water, in 
the first case about fifty yards from the 
river, on the north side. The system of 
construction made this an easy task, as 
compared with the difficulty which the 
Metropolitan Board of Works met with in 


MONUMENT 


big storm-water sewer constructed 


Wandsworth, as illustrated and described 
y in our columns.1' This work was done by 
"HS the aid of the pumping machinery usually 

; resorted to. In constructing the subway, 
however, the method of working adopted 
excluded the water altogether, the men 
working under compr: air. 

In commencing the works in May, 1886, 
the first operation was to erect the staging 
—Fig. 2—in the ~— Ans = Swan Pier, 
for the purpose of sinking the temporary 
shaft. ke nendiasd shaft 13ft. a 
meter was then sunk into the bed of the 
river through sand and vel into the 
London clay. From this shaft was driven 
the first tunnel, commenced in November 
of that year. The second, or lower tunnel, 
was next commenced, and was then driven 
simultaneously with and at the same rate 
as the first. Both the tunnels were also 
driven northwards for some distance into 
the City, four faces being thus worked from 
one shaft. The second tunnel was driven 
immediately under and within 4ft. 6in. 
of the upper tunnel. It will be observed 
that the first or upper tunnel has a dip 
under the river, and that the second or 
lower tunnel rises continuously from the 


i GRAND SURREY CANAL shaft. The cross heading, already referred 


to, joining the two tunnels at the lowest 
point of the first, provides for draining 
that tunnel to the sump, which will be per- 
manent. From this any accumulation of 
water will be discharged automatically by 
one of Greathead’s injector hydrants, deriv- 
ing its supply of high-pressure water from 
a hydraulic main, which will be placed 
throughout the length of one of the sub- 
ways for providing the power for working 
the hydraulic lifts at the stations, and for 
any other purpose. 

e mode of constructing the tunnels 
and lining them may be described by 
reference to Fig. 4. An excavation at 
the bottom of the shaft having“ been made, a steel cylin- 
der, 11ft. 6in. in diameter, and 6ft. 6in. in length, 
was got into position, and the segments of several rings 
of the permanent iron tunnel jointed and bolted up. 

Within the forward end 


Fig. 2 y+ yy Sm of the steel ring, about 

doped 6in. from the front end, is 

ft Oe ns HIGH WATER ___ WTA Iie — NORTE fixed a very strong cast 
=: a iron ring A, to which is 
és fixed a strong plate form- 





to either platform. The 
steepest gradient against 


the load will be about SLEW 


1 in 30, namely, where 

the up line md from O O 

near the river to Monu- 

ment Station, but the line 

throughout the greater part of its length will be practi- 


ee evel. 
he greater part of the tunnel has now been completed, 
and work is rapidly progressing at the stations, and the 
whole of this has been done without the slightest interfer- 
ence with any business or traffic along any of the thorough- | 
fares under which the subway has been made, Even at 
the City end, and in tunnelling under the river Thames, 
| 


t Fig 5. 
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NE 


the only evidence of the progress of the work was the 
temporary stage and shaft near the north shore, but not 
So near as to interfere with the wharfage. 


It would be more accurate to speak of the subways, | 


for the up and the down lines are carried in two distinct 


tunnels. “ These not only cost less in excavation and lining | 
| sump. 


than one, but the two may be placed in any desired posi- 
tions relatively toeach other as may be required to suit Focal 








ing the outer part of a 
shield, and having an 


Y (uptime <—=| height and 4ft. Gin. in 





Feat BB Hast O aperture of about 6ft. in 
O 





) (o0wn Line—> f) breadth, through which 
tI the miners and the spoil 
can pass. This aperture 


as they have been constructed under the river. A little | is made to receive a number of strong planks, which 


south of the centre of the river there is, at the lowest 
part of the “up” line, a cross-heading, conuecting the 


STEEL CYLINDER 


1 woe i YAY RW 
| A NM 


HYO' PRESS 














COMPLETED TUNNEL. 
STEEL CYLINDER 






AJUSTABLE STEEL CUTTERS »»—» 








press 
N\ 


TRANSVERSE & LONGITUDINAL SECTIONS OF TUNNEL 
END AND SHIELD. 


Fig 4. 
two subways, so that both may be drained from the one 
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i CAST IRON SECMENTAL RINCS OF END OF 


|can rapidly be put in place in case of any sign of 


irruption of water. Within the inside of the heavy 
cast iron ring A are fitted six hydraulic press cylin- 
ders. The heads of the rams of these hydraulic 
presses abut against the last ring of the completed tunnel. 
In front of the shield is provided a cast iron ring, fitted 
with steel cutters or tines, as shown in THE ENGINEER, 
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vol, lxiv., page 297, and also seen in Fig. 4, for cutting 
into the clay or other earth to be excavated. In addition 
to these it was found that hard wood wedges about 2ft. 
in length and about eight in number, inserted by the 
miners at their discretion as to position and angle, greatly 
facilitated the excavation. This is roughly shown in the 
diagram Fig. 5, which shows part of the steel cylinder, 
press ring, and shield, but the wood wedges B should be 
shown in the position given in Fig. 5a, which shows the 








Each of the tunnels is 10ft. 6in. in diameter within the 


1 Tae ENGINEER, vol. lxi., pp. 210, 228, 266, 270. 
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eee of the steel cutters S, and the cast iron ring in 
ront of the shield bulkhead. A ring of the tunnel having 
been inserted and bolted up, within and under cover of the 
steel cylinder, the miners cut away the clay in front of 
the shield and throw it back through the opening into the 
tunnel. Enough clay is cut away all round the circum- 
ference to — the shield to be forced on the length of 
one ring of the cast iron lining; but in the central part 
an advance heading is made, about 5ft. in height and 
about 3ft. in width. In shaky or watery ground this 
would only be made from one or two to perhaps 3ft. ahead 
of the shield; but in the hard London clay it could be 
made any necessary. or useful distance ahead of the 
shield, but more than about 8ft. ordinarily secures no 
advantage. The material then being removed imme- 
diately round the shield, the miners push in the 
wood wedges between the clay not cut away and 
the face of the shield. The hydraulic presses 
are then set to work, and the wedges and steel cylinder 
are driven forward as in Fig. 5a, the clay being broken 
inwards in lumps as indicated, some falling into the 
advance central cutting and the remainder being so broken 
that, as seen in the sketch, it is easily brought down with 
the ‘cope and the way cleared for another advance of the 
shield, and the addition of another ring of lining. The 


spoil is carried away from the inside of the shield in small 
The 


iron trucks, hauled by ponies to the nearest shaft. 
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| oe opening in the streets, the work proceeding simul- 
taneously, on an average, at six faces. It has been men- 
tioned that the tunnel was driven and lined at the sites 
of the stations, as elsewhere. It was found quicker to 
proceed in this way, making no break in the tunnel work, 
than to excavate at the stations to the full size at 
first, and make so many more starts of the tunnelling 
arrangements. 

It is remarkable that this system of tunnelling has not 
been more largely adopted in preference to the ordinary 
methods of procedure, aud the use of brick lining. In the 
construction of the little Tower Subway in 1868-9, under 
the late Peter Barlow, it was adopted by Mr. Greathead, 
but the hydraulic and the pneumatic power were not 
employed. 

Since then some unsuccessful attempts have been made 
in America to make brick-lined tunnels with shields, 
somewhat similar to that used at the Tower, but the cast 
iron lining, which for moderate sizes of tunnel at least 
offers so many advantages, has not been used. 

The carriages are to be of the longitudinal type, with 
platforms and entrances at the end, similar to Pullman 
and ordinary tramway cars. They will be very commo- 
dious, giving greater height and width than the second 
| and third-class carriages in use on the Metropolitan Rail- 
| way—see Fig. 7—and to each passenger about 30 cubic 

feet of capacity as compared with the twenty required by 



















steel shield cylinder, it will have been observed, clears out 
a circle a little larger than the outside of the cast iron 
tunnel lining. A small annular space is thus left outside 


the cast iron rings. This space is filled in with blue lias 
lime grouting forced into the space under pressure of com- 
pressed air at a pressure of about 301b. per square inch. 
The lime is mixed with water in the cylindrical vessel 
shown at Fig.6. The lid is then closed and the com- 
pressed air, supplied by a compressor at the nearest shaft, 
is admitted through the upper valve V. The lower valve 
V" is then opened, and grouting is forced through 
a short length of strong hose fitted with a en 
which is inserted in holes provided in each of 
the segments of the cast iron lining. The grout is 
first forced through the holes in the lower segments 
until it appears at the holes in the higher segments. The 
lower holes are then plugged and the nozzle inserted 
into the next hole above, and so on, until the grout 
appears at the top hole. The nozzle is then inserted in 
the top hole and the grout forced in until the whole 
annular mae is filled with grout under the full pressure. 
The paddles in the grout mixing vessel are kept in motion 
to prevent setting. The iron lining is thus not only sur- 
rounded by a coating of lime cement, but the joints 
of the segments are made quite tight by it. At 
the stations, considerable lengths of the lining have 
been taken out in the progress of enlargement to 
construct the platform spaces, and in these cases it 
has been found that the hard clay was cut away by 
the steel cylinder, leaving a smooth bore, and the annu- 
lar space was everywhere perfectly filled with the lime 
coating, so that the lining was most perfectly imbedded, 
removing all chance of settlement or infiltration of water. 
The tunnels have thus been driven without a single 
case of cracks to buildings throughout the long length from 
the south of the river to Clapham-road. Some house- 
holders hearing that a tunnel had been constructed dis- 
covered cracksin their buildingsand paper forcompensation, 
but Mr. Greathead, unfortunately for them, had made 
full use of the photographic lens, and had him- 
self of photographs of every wall and building in the 
least likely to be within the limits of the tunnelling 
effects. These awkward pictorial evidences of old cracks 
provided very rapid means of settling disputes on the 
subject. 

The success and rapidity of this method of tunnellin 
were so great last year that three miles of the tunne 
were driven—two and one-fifth miles in the second half 
—in the heart of London, without one temporary shaft 


the Board of Trade regulation for railways. The stations 
are to be lighted by electricity, with gas in reserve. In 
connection with the permanent way no ballast will be 
used, and the absence of heavy locomotives will enable a 
smooth line to be maintained at comparatively small 
expense. 

t is intended to run light frequent trains at about the 
same speed as on the existing underground railways, but 
passengers will not be troubled with, or the purchase of, 
— In the first —— at all ge it is senor 
to adopt a uniform fare, an engers will simply pay at 
a self-registering turnstile, oe) thus all Seeitar-otles 
expenses and troubles will be avoided. The adoption of 
electric haulage, in place of the cable haulage at first 
intended, will make little difference in the general arrange- 
ments, but the tunnels will, of course, 2 freed of the 
pulleys, travelling ropes, and other necessaries to that 
— The current generating station will be very near 
the Swan, and nearly opposite the Clapham-road Station. 
The electro-motives will weigh about 12 tons each, and 
will be of about 100-horse power each. The current will 
be taken from an overhead conductor on the parallel 
system. The contractors for the work are Messrs. Walter 
Scott and Co.; and Sir W. G. Armstrong, Mitchell and Co. 
are constructing the hydraulic lifts for the stations. 








THE PARIS EXHIBITION.—HOTCHKISS 
ORDNANCE. 

THERE can be little question that Messrs. Hotchkiss 
have supplied the most complete contribution to the Ord- 
nance Department of the Exhibition. Their guns are 
thoroughly well represented, the revolving pieces of 37, 
47, 53, and 40 mm. being exhibited; also rapid-fire guns 
of 37, 47, 57, 65,and 77 mm., and of 10c.m., light and heavy, 
also mountain and yacht guns of 42 mm., with ammuni- 
tion. There is also a special torpedo (the Howell), with 
its apparatus. The general principles and the system of 
construction are, as far as possible, made uniform in all 
desi, with the object of simplifying matters to those 
who deal with the pieces on service in use or repair. On 
this subject Messrs. Hotchkiss write the following:— 
It is to be remarked, in considering the development 
of calibres, that whatever may be the excellences 
developed in any system under application to a single 
calibre or a limited gradation of calibres, the measure 
of superiority of the system itself lies in the 





capability of its application without modification to 








the complete range of calibres within the scope of the 
class of artillery. If, for example, any given type of gun 
be adopted, and it be found necessary to modify the details 
of the breech mechanism or the type of mount as the 
calibres of the gun increase or diminish, the result is as 
unsatisfactory as if a different system were adopted with 
each calibre, and it is beyond doubt one of the first re- 

uirements of an efficient type of service artillery that 
) reer its calibres all its details should be similar, 
This being the case, it follows that the pieces admit of 
being illustrated by a gomparatively few specimens, such 
as we have here selected. We have especially taken the 
case of the 65 mm. or 9-pounder, as being the most impor- 
tant. Of this gun, it is remarked that the general form 
and arrangement of parts corresponds to those of the 
smaller pieces. The weight of the gun is fixed at 150 
times that of its projectile, giving thus more metal than 
is absolutely — for strength, but enabling two 
points of great advantage to be realised: (1) By a proper 
disposition it permits of greatly stiffening the long 
slender unsupported chase, thus securing a high degree of 
accuracy of fire; (2) the additional weight, whilst in no 
way affecting the mobility of the gun, appreciably re- 
duces the firing strains on the mount and fasten- 
ings, which, with a light high-powered gun, are very 
severe even when a maximum length of recoil is per- 
mitted. 

The weight of projectile was fixed at four times the 
weight of a cast iron ball of the same calibre, giving a 
slightly greater density of cross-section than exists for the 
lighter calibres. As the general inclination at the time 
the designs were undertaken seemed in favour of an initial 
velocity of not less than 610 m., or 2000ft. per second, a 
length of bore and chamber were adopted giving 615 m., 
or 2016ft. muzzle velocity, with a maximum pressure of 
not over 2500 kilo r square centimetre, or sixteen 
tons per square a he limit of effectiveness of black 
powder having been apparently reached in the 57mm. 
calibre, it was determined to undertake the development 
of a class of brown powder suitable for the higher calibres, 
and a type of this powder manufactured at Sevran Livry, 
and called “C, brune,” was provided. This powder proved 
on test to be thoroughly well suited to the gun. In form 
and size of grain, it corresponds exactly with the C, black 

wder used in the 47 mm, and 57mm. guns. This piece 
is shown in elevation and plan in Figs. 1 and 2, and in 
section through the trunnions in Fig. 3, while the cylinder 
is shown in longitudinal section in Fig. 4, and the entire 

iece is given from a photograph in Fig. 5. The Recoil 
ounting is of the same pattern as that used with the 
smaller calibres, and is arranged to guard entire the prin- 
ciple of aiming from the shoulder. A frame stand of the 
ordinary Hotchkiss pattern is the base; in this is 
mounted a pivot, which carries a cradle hung on 
trunnions. The gun itself is mounted in the 
cradle, its recoil of less than 5in. being controlled 
by hydraulic cylinders in front of the trunnions, whilst 
springs in cylinders behind the trunnions force the gun 
out to the firing point. The shoulder piece does not touch 
the gun, but is bolted to the left cheek-of the cradle-—see 
Figs. 4 and 5. With the shoulder piece in place, the 
system exactly balances on the cradle trunnions. The oil 
capacity of the cylinders—see Fig. 4—is about 2 litres— 
2} quarts. A screw clamp at the pivot socket holds the 
un in traversing, and another in the right cap square 
holds it in elevation. The pivot is arranged to carry a 
shield if required—see Fig. 5. An attachment to the 
shoulder piece permits of using the right hand, both in 
firing and aiming. This consists of a short cylinder pro- 
jecting to the rear from the cartridge-case shield, and 
forming a fixed handle. Within this slides another 
cylinder having a round projecting head. The firing 
lanyard from the sear is connected to the head of this 
movable cylinder. When aiming, the gunner seizes this 
handle to aid him in guiding the gun; at the moment of 
firing he simply draws his hand to the rear, this action 
partially withdrawing the inner cylinder and firing the 
un. 

With this mount the gun is aimed and fired directly 
from the shoulder, as with the smaller calibres, the recoil 
strains on the fastenings and deck being relieved 7 the 
recoil permitted to the gun, which with the service charge 
is about 114 mm.—4 ‘din. 

The ammunition resembles that of other quick-firing 
guns in general features. The shrapnel body is of steel 
tube, weakened by longitudinal ves, with a cast iron 
head containing the magazine and tissue fuse. The inte- 
rior of the body or tube is filled with bullets laid symme- 
trically and bedded in cast iron diaphragms shaped to fill 
up the cavities. These are laid sufficiently loose, and are 
sufficiently weak to break up well. The bottom of the 
tube is closed with a steel disc. A common shell burst 
in a cell at Ochta broke into 147 pieces capable of 
killing ; a stee] shell into thirty-four. The penetrative 
power of the steel projectiles of this gun was tested at 
Ochta, Russia; one blind shell passed through a front 
4bin. wrought iron plate with 3in. plates in rear, each at 
13in. interval from the plate in front of it ; others fell a 
little short of this power. At 30 deg. projectiles passed 
through the first and second plates. ; 

The rapid-firing gun of 65 mm.—2‘57in.—on recoil 
carriage and elastic support, presents the ordinary charac- 
teristics of the Hotchkiss gun of smaller calibre. For its 
employment on board ship, it is placed on a carriage of 
limited recoil, and automatic recovery, similar to that of 
the pieces of 47 mm. and of 57 mm.; the pivot is placed 
in the socket of an elastic support; the cannon is ths at 
such a height above the bridge as to be easily manceuvred. 
The aiming and the firing of this gun, which is held 
against the shoulder, is performed with as much facility 
as with the lower calibres; the rapidity of fire is also 
about the same. The cartridges are arranged in metallic 
boxes containing eight rounds each; during the firing 
these boxes are placed on an inclined stand to facilitate 
the taking out of the ammunition. Besides common and 
steel shells, and case shot; this gun fires a shrapnel fur- 
nished with a double-action fuse; its calibre being ‘sufli- 
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Yoyy Swan 


cient to allow of the effectual employment of this pro- 

jectile :— 

Gun :— Principal Data. 
Weight of gun 


f 600 kg. or 1323 Ib. 
Diameter of bore 


65 mm. or 2°57in. 


Length of bore (43 calibres) 2-283 m, or 7°49ft. | 
Length ofgun  ... ... ... 3°025 m. or 9 92ft. | 
Ammunition :— 
Weight ... ... 4kg. or 8°8 lb. 
Common shell { Bursting charg 112¢r. or 1728grs. 
Steel shell { Weight ake des &ée 4 kg. or 8°8 lb, 
"| Bursting charge ... 145 gr. or 2238 grs, 
Case shot { ae 4 kg. or 8°8 lb, 
**'\. Number of balls ... 169 
Weight... ... ... .. 4kg. or 8°8lb. 
Shrapnel _...4 Total No. of fragments 125 
Bursting charge ... ... 55 gr. or 849 grs, 
Ammunition :-— 


Common shell and steel shell ... 1650 gr. or 3°64 Ib. 
aye { Shrapnel and case shot ... 1450gr. or 3°201b, 
Initial velocity of the shell... 620 m. or 2034ft. 





Total weight of { with shell ... ... ... 7°150kg. or 15°761b. 
cartridge with shrapnel and case 6950 kg. or 15°32 lb, 
Total length of cartridge ... ... ... ... 668mm, or 26-3in, 

















"Tre Encuncen - 








Carriage :— 


Weight of carriage without shield ... 750 kg. or 1653 1b. 


: + 15 deg. 
Greatest angles of tro elevation... { - deg. 
in direction ... 9360deg. 
Total weight of gun and carriage 1350 kg. or 2976 Ib. 
Number of rounds per minute 20 rounds. 


Thickness of the plate perforated by the 
MUNIN MEE 5 sox, ais, | corse Six, 60,480, AEC 

The rapid-firing gun of 10 c.m.—3‘9in.—on carriage of 
limited recoil and automatic recovery with central pivot, 
may be classed among the guns capable of piercing the 
armour of ships; its projectile of 16 kilogs.—33 lb.— 
weight possesses sufficient power to pierce a plate of 
20 c.m.—7‘9in.—thickness. ‘The advantages that it pos- 
sesses over the ordinary guns actually in service are mani- 
fest, taking into account the fact that it can fire ten to 
twelve rounds per minute, and that a single man can 
point and fire as easily as with a gun of 57mm. It 
fires four sorts of projectiles—common shell, steel 
shell, shrapnel furnished with a double action fuse, 
and case shot. As with the smaller calibres, the 
loading is a single operation. The projectile and the 








powder charge are united in a metallic case, which, 
on an average, can be re-charged from six to eight 
times. In general construction and breech mechanism it 
is similar to other Hotchkiss guns. As has been before 
noticed, it is claimed specially for the Hotchkiss system 
of construction that it is applicable without modification 
to the complete series of models of this species of gun 
within the limits that their calibre comes upto. The 
advantages of this uniformity are incontestable in war 
materiél, and it is to be observed that, with the rapid 
firing Hotchkiss artillery, the three principal elements, 
breech mechanism, ammunition, and carriages, apply 
equally to all calibres from 37 mm.—1°46in.—-to 10 c.n. 
—3'9in. The carriage is similar to those of the smaller 
guns, except for the following modifications necessitated 
by the power and dimensions of the arm. The piece is 
roughly laid from the trail, but the elevation and accuracy 
of direction are obtained by means of wheels. 

Guns of a calibre superior to 10 c.m. are actually 
being designed. The adoption on service of smokeless 
powders, which at the same time will permit a consider- 
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able augmentation of velocity, will shortly increase to a 
remarkable degree the practical value of rapid-firing guns. 
Principal Data. 

Gun :— 


Weight of gun 1650 kg. or 3637 °6 Ib. 


Diameter of bore... ...  ... 100 mm. 
Length of bore (42 calibres) 4173 m. 
Length of gun 7 4°413 m. 


Ammunition: 
( Weight ... ... 


15 kg. or 33 Ib. 
) Bursting charg 


Common shell 520 gr. or 1°15 Ib. 


Stan 7 a eae 15 kg. or 33 Ib. 
Steel shell ... \ Bursting charge ... 600 gr. or 1°32 lb. 
— i” re 15 kg. or 33 1b. 

Case shot ... ) Number of balls |” 96 
Weight ... ... 15 kg. or 33 Ib. 
Shrapnel ...§ Bursting charge ... ... 150 gr. 
( Number of fragments... 350 
j Common and steel shell 6 kg. or 13°3 Ib. 


Charge for ... ) Case and shrapnel 
Initial velocity of shell ... ... ... 
Total weight of cartridge (shell) ... 
Total length of cartridge : 
Carriage :— 

Weight of carriage without shield ... 


5 kg. or 11-0 1b. 

600 m. or 1969ft. 
25300 kg. or 55°8 Ib, 
1064 mm. or 4°18in. 


1350 kg. or 2976 lb. 


Weight of shield and gear... 250 kg. or 551 Ib. 

Thickness ofshield ... ... ... ... .... 16mm. or 0°629in. 
- + 12 deg. 

Maximum anzles of fire fin elevation ... , — 8 deg. 


360 deg. 
3430 kg. or 7562 Ib. 
The Howell automatic torpedo was illustrated and 


In direction ... 
Weight of gun and its carriage 





It comprehends: The gyroscopic wheel, its axis, and other 
pieces; the two propellers, united to the wheel by a gear- 
ing; the automatic regulator of immersion and direction ; 
the horizontal and vertical screws. The body of the 
torpedo is of manganese bronze; all the other parts are 
of phosphor bronze, with the exception of the wheel and 
the screw shafts, which are of steel. The explosive charge 
is heavier than that of other torpedoes of the same dis- 
placement. For practice firing the torpedo is so arranged 
that it will stop at any point of its line and re-ascend to 
the surface. It can only be made to run to the end of its 
course, or float with the percussion lock disarmed. The 
torpedo is always ready to be launched without the neces- 
sity of a new adjustment. It requires no other prepara- 
tion than the opening of the valve to put in motion the 
auxiliary “moteur” which communicates to the wheel the 
necessary rotary movement. It is then immediately 
ready for use. The wheels perform about 10,000 revolu- 
tions per minute. In the same time the screws only 


short; it is consequently easy to lodge it and to manceuvre 
it on board. A torpedo of 9ft. (2890 m.) and l4in. 
(356 mm.) is shown in the Exhibition. Length (9ft.), 
2°890 m.; diameter (l4in.), 356mm.; weight (132 lb.), 
60kg.; weight of wheel (463°0lb.),.210kg.; weight of 
bursting charge (110°2lb.), 50kg.; average speed over a 
course of 400m., 28 knots. The Howell torpedo can be 














revolve 5000 times. The Howell torpedo is relatively. 





whiteness of the flame. By careful study and experiment on 
burners and flames, Sir James Douglass has, by condensing a 
flame ring by a specially shaped glass chimney, and by directing 
the inflowing air so that it forces the ring to contract and 
condense, produced a light that in whiteness can rival 
the incandescent filament of glow-lamps, and though not as 
powerful as the electric arc, will, by the ease with which it can 
be arranged to work with oil or gas, for a long time to come 
hold its own against electricity for lighthouse purposes. By 
means of a single-ring burner of the same type placed in the 
focus of a small dioptric lens, a very powerful parallel beam of 
light was produced. We must also mention two beautiful 
models of marine engines, both of forms now nearly extinct, 
which were lent by Maudslay, Sons, and Field. One of these, 
during part of the first evening, was driven by a small hot air 
engine, lent by the Britannia Company, Colchester, among other 
exhibits. B. and 8. Massey, of Birmingham, exhibited a model of 
a small steam hammer. Some admirable examples of deep stamp- 
ing, &c., in sheet metal, were lent by Messrs. P. Sanford and Co. 
Some trophies rescued by divers from wrecks, a diver’s 
helmet fitted with a patent pneumatic speaking apparatus, lent 
by Siebe and Gorman, attracted much attention; a working 
model of Lightfoot’s refrigerator was exhibited by the same 
firm. Many other interesting things on a smaller scale were 
lent, amongst which we must mention a set of perfect scale 





models of engines and hydraulic jacks and presses, lent by Messrs, 
Tangyes. The little engines were driven by compressed air fre- 


| quently during the evenings. A great number of photographs and 
| drawings decorated the walls, and added considerably to the 
fired with any sort of launching apparatus which possesses | 


appearance of the room. In another room, devoted to the 
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claims, owing to the gyroscopic principle on which its | 





THE PARIS EXHIBITION.—HOTCHKISS ORDNANCE. 


necessary rotation. It can be fired indifferently from the 


mode of propulsion is based, that it maintains its initial | fore part or the sides of the ship. Beyond the addition | 


direction in a manner absolutely automatic. As soon as | 
it is launched, it takes automatically, by means of 
another special mechanism, the depth for which it is | 
regulated, and then moves in a vertical plane. In a/| 
horizontal plane its course is straight, and independent of 
the action of deviating forces. Under the action of 


inclines to one side or the other, instead of changing its 


direction to left or right, like similar engines at present | 
known. The inclination given to the torpedo by these | 


forces compels its regulator to give a succession of light 
impulses to the vertical rudders, which produces a 
movement, resulting from the torpedo, in a contrary 
direction to that which had communicated the exterior 
deviating force to it. Finally, the torpedo, inclined by 
the deviating force, is brought back to its normal 
position by the automatic action of the rudders, and the 
original direction of its trajectory experiences no modifi- 
cation by this means. The directing force, which is also 
the power of propulsion, is stored up in a steel fly-wheel, 
to which has been imparted great swiftness of rotation by 
means of a suitable machine fixed in the launching tube. 
The stored-up work in the fiy-wheel is then directly 
transmitted to two propelling screws. 

The gyroscopic wheel gives to the torpedo its 
mechanical force of direction. It is claimed for it that 
it stores up at the same time more power of propulsion 
in a smaller space and under a less weight than would be 
supplied by any other really practical mode. The wheel 
revolves with the aid of a “moteur” set in motion by 
steam, electricity, compressed air, &c., according to the 
special exigencies of the service. The necessary swiftness 
of rotation can be produced in about two or three 
minutes; it is then easily maintained until the moment 
of the launching of the torpedo. 

The mechanism of the torpedo is excessively simple. 


; | to the em 
exterior transverse forces it is claimed that it simply | 


of the “moteur” in question, the tubes actually employed 

for the launching of the Whitehead and Schwarzkopf 
| torpedoes only require very slight modifications in order 
to fire the Howell torpedo. The Hotchkiss Company manu- 
| factures the launching apparatus and necessary accessories 
ployment of the latter. The launching appa- 
ratus can be arranged to fire the torpedo with compressed 
| air or with an explosive firing charge. 
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THE FINSBURY TECHNICAL COLLEGE 
CONVERSAZIONE. 


THEIR annual conversazione was held by the students of the 
Finsbury Technical College on the 23rd and 24th of last month. 
We are glad we can say that, taken all together, the arrange- 
ments this year were superior to those of any previous year, the 
exhibits in each department being exceptionally good. The 
“electricals,” from the nature of their exhibits, were able to 
bring a greater number into the field than either of the other 
departments; but we doubt that, to the unscientific visitor, they 
were as interesting as those shown by the “‘mechanicals,” though, 
except to chemists, they would be in advance of those in the re- 
maining department. The number of working models lent by 
various firms attracted a great deal of attention in the exhibition 
| room of the engineering students. Among them we may mention a 
very large working model of a dredger, lent by Priestman Bros., 
also a model of a single-chain grab, lent by the same firm. A 
model of a hand rock-drill, lent by Wellington and Co., drew 
many admirers by the energetic and noisy way in which it 
attacked a most stubborn mahogany rock. We were rather 
surprised to find it work so effectively on such soft and fibrous 
| material, its construction and action being designed to penetrate 
| hard amorphous rock. 
| A model of a Berthon collapsible lifeboat came in for a large 
| share of hard work during each evening. A full-sized three- 
| ring Douglass burner, such as are used in the lighthouses on the 
Thames, startled many by its wonderful brilliance and the 








executed by day and evening students were exhibited. The 
good work apparent in some of these gives evidence in favour of 
the method of instruction in this branch, The mechanical 
laboratory, and the fitting and pattern shops, too, were open 
during the evening. In the electrical department many of the 
leading firms exhibited ap tus, &c. Paterson and Cooper 
lent various parts showing the process of manufacture of arma- 
tures; also some switches and measuring instruments ; Drake and 
Gorham accumulatorsand switches; the Anglo-American Brush 
Corporation a Victoria dynamo, an automatic regulator,and an arc 
lamp. Pitkin exhibited several portable lamps, such as are 
used by divers and miners, &c., and also a fire-damp meter. 
The 1888 type of accumulator exhibited by the Electrical 
Power Storage Company attracted some interest by its com- 
pactness and portability. A 4-horse power motor, driving 
ventilating fan, was exhibited by Messrs. Immisch and Co. 
The Bernstein Company lighted the centre of one of the 
rooms with a new form of incandescent lamp, having a very 
thick filament, consequently a low resistance, but needing a 
large current. Messrs, Thomson-Houston and Co, showed some 
remarkable specimens of electric welding. In other rooms of 
the same department, pieces of apparatus used by the students 
for experimental work were shown, and in one a very interest- 
ing set of historical telegraphic apparatus. Messrs. Beck and 
Sons exhibited several pieces of optical apparatus, among which 
were a few microscopes, arranged so that visitors could examine 
objects through them. A set of plating baths and all necessary 
adjuncts, including specimens of electro-plating and typing made 
by the students, were also on view. 


The exhibition of the chemical department this year was 
successful in every respect. A circular letter sent to the leading 
London manufacturers of chemicals, &c., met with thirty-one 
favourable replies. The principal exhibitors are enumerated 
below. Messrs. John Moss and Co. lent an interesting exhibit 
of pharmaceutical preparations, including saccharine—anhydro- 
pa get a acid—one grain of which can be de- 
tected in 70,000 parts of distilled water; also a polarimeter of 
a new and compact form, the tube of which was filled with 
terebene, the purity of which was demonstrated by its optical 
inaction—turpentine from which it is prepared having a rotation 
of +18deg. Messrs. Newlands Bros, lent some specimens of 
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sugars, glucose, &c. These gentlemen have kindly offered to 
give some specimens for the College Museum. Messrs, May and 
Baker exhibited, and afterwards presented to the College, speci- 
mens of fine chemicals, bismuth, antimony end mercury pre- 
parations, &c.; clear camphor tablets, through which one could 
read ; “phenacetin” and “sulphural” were also exhibited. Messrs. 
Howard and Sons, and Messrs. Hopkin and Williams sent 
beautiful specimens of fine chemicals, camphor and organic 
preparations. Messrs, Typke and King made an extremely good 
exhibit, especially fine crystals of chrome alum being much 
admired. Messrs. Burgoyne, Burbidge, and Co, lent a large and 
interesting exhibit. Messrs. Tate and Son sent a handsome 
case of sugars. Messrs, Read, Holliday and Sons exhibited and 
presented to the College a fine exhibit of dyes, &c., derived from 
coal tar. Messrs. Lawes Chemical Manure Co. presented some 
interesting specimens of artificial manures, phosphate, &c., to 
the College. Messrs. Kerring-Giles and Co, made a large exhibit 
of isinglass for brewers’ use. Messrs. Townson and Mercer and 
Messrs. Gullenkamp made large exhibits of scientific apparatus. 
Messrs. Becker and Co. exhibited instruments and reagents used 
in microscopy. The British Alizarine Co. exhibited coal tar 
products. Messrs. Cook and Co., Price's Candle Co., and J. 
Knight and Sons sent and presented to the College specimens 
of soaps, and the materials used in making them. Messrs. John- 
son and Son lent a valuable exhibit of gold chloride—separate 
individual crystals, perfectly dry—silver nitrate, and potassium 
cyanide, which exhibit entailed two sleepless nights on their 
custodian, The Silicated Carbon Co, sent some of its filters, 
which are so efficacious in purifying water that a solution of 
prussic acid can be filtered and the water drunk without danger. 
The Morgan Crucible Co. has kindly presented its large and 
valuable exhibit of crucible furnaces, &c., to the College Museum. 

During each evening a capital concert was given by students 
and their friends, anda lecture was delivered by Dr. Thompson, 
entitled “ Arcs and Sparks,” which met with much favour. 

The lecturer, beginning with the first observation of the electric 
spark by Otto Guericke, spoke of the successive invention of the 
Leyden jar and of the voltaic pile. It was with the latter that 
Humphrey Davy in 1800 discovered the great brilliance of the 
spark drawn between points of dense charcoal, a discovery which 
in 1804 led him to further researches upon the phenomenon of 
the voltaic arc. Experiments were shown, producing the 
voltaic are between poles of carbon, and of various metals, copper. 
zinc, and iron. By means of the prism, the light of the arcs 
with zine and copper plates was analysed and shown to consist 
of the special radiations characteristic of the vapours of those 
metals. The light from the arc between carbon poles was very 
faint, the white-hot tips of the solid carbon conductors, and not 
the faint blue flame between them, being the source of the 
brilliance of the so-called arc light. Arc lights were also shown 
burning in water and beneath the surface of paraffin oil. 
After the discovery of the arc light, came the invention of the 
arc lamp for holding and propelling the carbons as required for 
consumption. Many persons are under the impression that 
the are lamp is the recent invention of an American inventor ; 
on the contrary, it is a British invention, dating from about 
1846. Several forms of arc lamps were shown in action and 
briefly described, including the simple Jablochkoff “candle.” 
By the aid of a Serrin’s arc lamp the image of the are was pro- 
jected upon the screen, and its properties noticed. The curious 
effect of magnetism upon the are was also shown; and the 
effects of magnetic coils—offering self-induction—upon the pro- 
duction of sparks in the circuit was shown and illustrated. One 
striking experiment consisted in breaking a circuit between the 
poles of a powerful electro-magnet, the sparks sounding like 
pistol shots. Returning to the question of sparks, as obtained 
from induction coils and influence machines, experiments were 
shown illustrative of the change in the nature of the spark 
when Leyden jars and self-inductive coils were introduced into 
the circuit. The lecturer concluded with a brief reference to 
the oscillatory nature of the discharge spark, and to the recent 
researches on these oscillations by Professor Oliver Lodge. 








PARLIAMENTARY NOTES. 


On Monday last the adjourned debate on the motion for leave to 
bring in the Irish Drainage Bills took place. 

Light Railways (Ireland) Bill.—Mr. A. J. Balfour said that in 
moving for leave to introduce the fifth measure which he had 
placed upon the paper, and which embodied the sch of the 
Government for improving the industrial resources of Ireland, it 
would be in the recollection and knowledge of the House that in 
1883 an Act, which was known as the Tramways—Ireland—Act, 
was passed by the Government of the right hon. Member for 
Mid Lothian, and under the auspices of the right hon, Member for 
Bridgeton. It was upon the principle of that Act, though largely 
differing from it in some of its main provisions, that the chief part 
of the measure he had the honour to introduce was ultimately 
founded, In that Act a capital sum corresponding to an annual 
outlay of £40,000 was authorised to be expended upon the construc- 
tion of tramways and light railways. The annual outlay would 
represent a capital sum of about £1,333,000. Under the Act of 
1883 seven railways had actually been completed and were in 
operation, at an expenditure corresponding to an annual outlay of 
£10,290. Seven more railways hed practically gone through all 
their preliminary stages, and the Treasury were pledged to provide 
money for them. There would then be left a capital sum still to 
be disposed of under the old Tramways Act corresponding to an 
annual outlay of £18,000. Therefore rather more than half the 
money provided by the Act of 1883 had already been expended. 
The Act of 1883 had, he thought, been fruitful in good results, and 
might yet be fruitful in further good results; but experience had 
shown that in many respects it was defective, and that there were 
in it many provisions which might with advantage be amended. 
The Government were also of opinion that besides amending the 
Act of 1883 they ought to bring in at the same time some 
plan, framed in some respects on essentially different lines, 
for dealing with the poorer and more congested districts of 
Ireland. The scheme of the Government divided itself naturally 
into two parts, the first being amendments in matters of detail of 
the Act of 1883, and the other being the new scheme that the 
Government desired to bring into operation for extending railways 
through the congested districts in the west of Ireland. He pro- 
posed to deal with those two parts in the order in which he had 
named them. ‘The first matter of detail in which he thought the 
provisions of the Act of 1883 ought to be altered, related to the 
time at which the Treasury guarantee was repaid to the local 
authority. Under the Act of 1883 when the locality had paid 
their guarautee to the promoters—that was 5 per cent.—they were 
allowed to come to the Treasury and ask for repayment of a portion 
of that sum, which he might roughly put at 2 percent. In the first 
half year the Treasury had got half a year behind in the payment 
of that 2 per cent. and had remained so ever since. He did not see 
any reason why that should be continued. The Treasury had, he 
believed, in 1884 expressed their perfect willingness to get over 
the difficulty, and they were only prevented from doing so because 
the terms of the statute of 1883 would have rendered it illegal. 
The Government proposed to put that right. The second point 
was in some respects of more importance. Under the old Act it 
was possible, he believed, to have no less than three or four per- 








sons, who were sometimes called auditors and sometimes arbitrators, 
and who were charged with the investigation of the accounts. All 
those gy acquainted with the working of the Act were of 
opinion that that arrangement led to unnecessary expense and 
difficulty, and he therefore proposed to substitute for the auditors 
and arbitrators a single auditor who would be appointed by the 
Board of Trade, The third amendment he proposed to make in the 
Act of 1883 was to confer somewhat greater elasticity upon the 
definition of the word ‘‘ capital” as in that Act. He believed 
it was not in the power of the Privy Council to allow capital to be 
used for the pur of paying interest during the construction of a 
tramway. He thought there was an unduly rigid application of 
the word “capital” which did not really lead to economy in the 
construction of the line, and which rendered it more difficult to 
obtain promoters and companies willing to carry out the under- 
taking. The fourth detail related to the standing orders, if he 
might so describe them, which were laid down by the Act of 1860, 
which was the parent or original Act dealing with tramways in 
Ireland. Under the provisions of that Act, as modified by the Act 
of 1883, all undertakings in regard to tramways in Ireland had to 
be carried into effect. There was no diseretion left to the bodies 
before whom those sch were di d to alter any matters of 
detail. He proposed to give power to amend any errors that might 
be committed, and to give to the bodies before whom those schemes 
were discussed power to suspend the standing rules. He further 
proposed to grant powers to raise new capital under substantially 
the same guarantees as were placed by statute on the raising of the 
original capital. It sometimes happened that the original capital 

roved insufficient for the undertaking, and that additional capital 

came necessary. He did not think it should be made too easy 
to raise fresh capital, as that was apt to lead to extravagant 
administration, but, under the guarantee the Government proposed 
to impose, he did not think any danger would be incurred. The 
sixth main alteration he suggested was that facilities should be 
given to promote working arrangements between one tramway 
company and another, between tramway and light railway, and 
between light railway and other railway companies, There were 
no powers under existing Acts of Parliament for carrying out such 
arrangements, and that state of facts resulted in great incon- 
venience. He also proposed that all tramways under the Act of 
1883 should be placed under the jurisdiction of the Railway Com- 
mission. He had enumerated the main points in which he thought 
they might amend the details of the Act of 1883. There was one 
question connected with what he had called the second part of 
the Bill upon which the House would expect him to say a few 
words, namely, the much-vexed question of the comparative 
merits of the broad and the narrow gauge. Not = theorists 
but practical men had differed on that point. He believed pro- 
moters of tramways and light railways were not allowed to have 
the narrow gauge. The committee —— in 1887 reported 
strongly in favour of the broad gauge. Undoubtedly strong argu- 
ments had been urged in favour of the broad gauge. The advo- 
cates of the broad gauge said perfectly truly that it avoided the 
necessity of transshipment at the — of junction between the 
narrow and the broad gauge, with the consequent reduction of cost 
and inconvenience, and also the avoidance of risk of damage to the 
more perishable kinds of goods. It was also said that the broad 
gauge was far more ‘convenient because it was necessary to keep 
on a light railway so large a quantity of rolling stock as would 
meet every possible emergency, it being impossible to supplement 
the stock from any other source; and, further, it was alleged that 
the broad gauge was not really much more expensive. On the 
other hand, he had received strong representations on the other 
side from persons who were practically acquainted with the actual 
working of some of the lines already constructed. They said that 
the cost of ws oy did not amount to more than 3d. a ton, 





and sometimes only 24d., and that it was an illusion to suppose that 
fresh fish were materially injured by such transshipment, and they 
added that transshipment must occur between the light railway and 
the main trunk line, even if both were on the same gauge, and 
they denied the allegation that the narrow gauges were not 
much cheaper. And upon these and various other arguments 
they put in a strong plea why the Government should put in the 
Bill some provision in contradiction to the recommendations of the 
Royal Commision and in favour of the narrow gauge. The Govern- 
ment had, perhaps, taken a somewhat cowardly course. Feeling 
the arguments differed so widely, they bad left it open in the Bill 
as to what kind of gauge should be adopted. Next he came to the 
important provisions which dealt with the suggestions as to pro- 
moting railways in the poorer parts of Ireland. Under the Act of 
1883 the Treasury never came into direct contact with the pro- 
moters, nor were they responsible to them. Though the Treasury 
gave a guarantee, it was not a direct guarantee to the promoters ; 
it was a guarantee behind the barony guarantee, and dependent 
on it. fie did not think he should be justified in asking the 
Treasury to relax that principle with regard to the northern parts of 
Ireland, but he thought they ve ask the Treasury to relax it 
when dealing with the poorer and congested districts, because the 
result of that principle was that the locality had to pay much 
more in order that the necessary capital might be raised than it 
would if the Treasury guaranteed directly. Broadly speaking, 
the credit of the localities in Ireland did not enable them to go 
into the money market and get better terms than 5 per cent., even 
though the Treasury guarantee was behind them. In the present 
Bill the Government proposed, in dealing with the congested 
districts, to make the guarantee direct, and therefore enable the 
money to be raised practically at 3 per cent. A proposal which 
brought the Treasury directly into contact with the promoters of 
the line did require justification, and he found that justification 
really and solely in the poverty of the districts with which they 
had to deal. The population over a large part of the west of 
Ireland, as the House well knew, was crowded along the sea- 
shore, where they could obtain seaweed for manure ; they till land 
of poor quality, often much over-crowded, always remote from 
means of communication, and he believed that if Parliament could 
give them the advantage of these railways they should not only 
increase the actual value of their holdings by bringing their agni- 
cultural produce into some proximity with the market, but they 
should do a great deal to foster that industry whose prosperity 
was so near the heart of every man interested in the welfare of 
Ireland—the fishing industry. He was told that a 31b. haddock 
caught off the coast of Donegal actually sold for a halfpenny simply 
because the district was twenty or thirty miles from a railway. 
That, then, was his justification for the proposal with regard to 
the Treasury. He had even larger hopes, because he could not 
help thinking that if by means of this plan they could bring these 
people into closer contact with the outer world, they should by 
natural means promote that emigration from local districts 
which he was certain every impartial observer, whatever his 
views, could not but regard in his heart as the greatest blessing. 
With regard to financial machinery, the Royal Commission 
reported strongly in favour of encouraging in every way the 
existing railways to be promoters, and the Government con- 
curred in that recommendation ; and they went a good deal 
further in some respects, though with their entire concurrence. 
They should desire, without going to the locality at all, that the 
Treasury should be able to negotiate with existing railway com- 
panies to construct, to maintain, and to work lines through these 
congested districts, and they therefore, in the hope of being able 
to effect that object, proposed that the Treasury should have 
power to negotiate with the railway companies with this purpose, 
giving the Treasury the very widest latitude with regard to the 
terms which they might make with the companies. They might 
give to the railway company the whole or any part of the money 
which might be thought necessary in order to induce them to carry 
out the object. Be it observed that the lines through the districts 
in question were not likely to be lucrative. Where they were 
likely to be remunerative assistance was not wanted ; but where 
they were not remunerative, and could not for some years pay 
working expenses, there it was specially necessary for the 





Treasury to come forward. It was practically possible that the 
Treasury might not be able to come to terms with the com- 
pany, and they therefore proposed to have a second string to 
their bow. They proposed to retain the power of gianting to pro- 
moters the amount of money which they required to construct a 
line. If that was done the line, of course, would be constructed on 
cash principles, and those who constructed it would get 3 per cent. 
certain, But what was to ar if the working expenses of the 
line exceeded the receipts ? the railway company constructed 
the line that point would not arise. But in the other case it was 
absolutely necessary to have a baronial, or rather a local, guaran- 
tee. In 1883 the local guarantee was used for two purposes. It 
was used to pay the interest promised to the promoters of the 
line; and it was also used to suppl t any deficiency that might 
arise in the working expenses of the line. The Government did 
not propose to ask these poor localities to pay anything in respect 
of the first—the baronial guarantee would not go to pay any part 
of the cost of the original construction. But they did propose 
to ask for the baronial guarantee up to a certain fixed amount, 
which should in no case exceed 6d. in the pound, in order to 
enable them to meet any deficiency on the working expenses of the 
line. He stated that, although the guarantee was local, it was 
not baronial. Under the Act of 1883 the taxation for the purpose 
of constructing the line could not be spread over a smaller area 
than a barony, and it was likely that part of the barony so taxed 
would benefit either not at all, or in an insignificant measure. The 
Government did not think that a good plan; and they proposed 
therefore with regard to these railways constructed in congested 
districts, to tax only for the limited purpose he had described the 
area which was benefitted by the railway. It was further proposed 
that the amount of the tax should be limited to the sum to be fixed 
beforehand, and that it should not in any single instance exceed 
6d. They further proposed that, before the locality was asked even 
to accept this limited liability for this limited purpose, the popular 
opinion of the ratepayers should be taken, and they should have the 

ht if they pleased to reject it. Of course it was impossible to 
ask the Treasury to give money on these terms without limiting the 
amount so given. They proposed therefore that the capital which 
oe be used under this Act should be a capital sum representing 

6,000 a year, and in no case was it to exceed £600,000. 
The sum of £600,000, in addition to the amount given under 
the Act of 1883, was not an ungenerous gift, and the terms 
under which it was given were certainly not niggardly. Of 
course, under a plan which supplied the whole cost of con- 
struction of the line, it was necessary to give the Government 
powers to determine between what points and through what 
country the line was to be constructed. Under the Act of 1883 
there was no power to select between the different schemes 
advanced in different parts of the country; but in this case they 
had retained the right to decide which scheme was to be taken 
first. He did not know that he need go more into the details at 
this stage of the Bill. He might say, however, that the congested 
districts would have to be scheduled, and this work would probably 
be done by the Local Government Board. Under the five schemes 
which the Government had thus brought forward with regard to 
public works, the sum of £385,000 was given to drainage, and 
£600,000 to railways in congested districts. The total sum given 
as a free gift, irrespective of loan, was practically a million sterling. 











East OF SCOTLAND ENGINEERING ASSOCIATION.—The second ex- 
cursion of this Society took place on Saturday, when, by permission 
of Mr. D. Drummond, M.I.C.E., locomotive superintendent, the 
extensive workshops of the Caledonian Railway at St. Rollox, 
Glasgow, were visited. After being shown through the offices and 
drawing department, a tour was made of the workshops, including 
the foundries, boiler, fitting, and erecting shops. The whole covers 
an area of about twenty acres, and have been entirely re-con- 
structed and re-organi by Mr. Drummond. Upwards of 2400 
men are employed, and the fortnightly pay amounts to between 
£5000 and £6000. It was explained that the greater portion of 
the new rolling stock required on the Caledonian Railway is con- 
structed here, the shops being able to turn out about fifteen loco- 
motives, forty carriages, and 1000 wagons per six months. 
Hydraulic machinery is extensively used for lifting and moving 
about heavy weights, also forcing the wheels on the axles, rivetting, 
&c. In the carriage shop special interest was taken in the new six- 
wheeled carriages for through traffic, having lavatory compart- 
ments for both first and third-class passengers, and fitted with both 
Westinghouse and vacuum brakes. 

INSTITUTE OF MARINE ENGINEERS.—On the 27th ult., a meet- 
ing of the Institute of Marine Engineers was held in the Langthorne 
Rooms, Broadway, Stratford, presided over by Mr. J. McFarlane 
Gray, vice-president, chief examiner of engineers to the Board of 
Trade. A paper on ‘‘Shafting in the Mercantile Marine,” was 
read by Mr. G. W. Manuel, vice-president, superintendent engi- 
neer Peninsular and Oriental Steam Navigation Company. About 
ninety members and visitors were present, including several Board 
of Trade and Lloyd’s engineer surveyors, and many well-known 
superintending engineers. The author of the paper, which was 
well illustrated by diagrams and specimens, referred to the intro- 
duction of steel as a material for shaftine, when considerable 
uncertainty existed as to its use for such a purpose. The im- 
portance of the shafting, through which the power of tho 
engines is transmitted to the propeller to drive the steamship, is 
such that a broken shaft may involve the total loss of valuable 
property, as well as the endangering of more valuable lives. 
In former years, engineers were considerably exercised and troubled 
by the heating of the revolving shafting. At the present 
day, with all the modern improvements and the use of white metal 
for the bearings, it is unusual, with ordinary care and attention, 
for any difficulty to be experienced. The process of the manu- 
facture of shafts in the forge was described, and several very 
interesting facts in connection with the testing of samples were 
given ina tabulated form. The experiments made with, and the 
attention given to, the manipulation of steel by the well-known 
manufacturers, Messrs. Vickers, of Sheffield, were referred to, and 
the results shown to be satisfactory not only to shipowners, but all 
concerned, While steel may be considered as suitable for crank 
and intermediate shafting, and probably more so than iron, it 
would appear that it is not so suitable for propeller shafts, on 
account of the sea-water acting along with the brass where the 
shaft is lined at the bearings in the stern tube, and setting up a 
corrosive action at a part which can only be examined on 
the shaft being drawn when the ship is in dry dock, 
involving detention in dock, and considerable labour and cost, 
Steel is deemed liable to quicker deterioration by corrosion 
than iron. The samples of steel exhibited were of great 
interest, and amply proved the great superiority of the material. 
‘The drawings, illustrating the several points to which Mr. Manuel 
called attention, were suggestive of much thought and care taken 
by the author in tne preparation of his paper. Messrs. A. Beldam, 
A. J. Maginnis, A. Gibb White, and others, took part in the dis- 
cussion which ensued. The hon. secretary, in the course of a few 
remarks, proposed that as the subject was of wide interest, the 
discussion should be continued at a future date, when many 
members who had not entered into the discussion would have an 
opportunity of doing so. On the proposal being put to the meet- 
ing it was heartily approved, and it was ultimately resolved, after 
consulting with Mr. Manuel as to his convenience, to continue the 
discussion at eight o'clock on Thursday, June 6th. A vote of 
thanks was proposed to Mr. Manuel by Mr. McFarlane Gray, who 
in the course of his remarks expressed the satisfaction he telt in 
seeing the institute so well and so ably supported: Mr. A. Beldam 
proposed, and Mr, A. W. Robertson seconded, a vote of thanks to 
the chairman, not only for presiding that night, but for the very 
manifest interest he has taken in the success of the institute. Mr. 
Manuel and Mr. Gray duly responded, and the latter gentleman 
presented to the institute a coal-testing machine, by means of 
which the steaming quality of any coal can be gauged, 
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BOW OF HER MAJESTY’S SHIP, 


BENBOW. 
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H.M.S. BENBOW. 


WE publish this week the fourth of our series of engravings 
illustrating the more important ships in the British Navy. Our 
engravings have, as before, been enlarged from very fine 
photographs by Messrs. Symonds and Co., photographers, of 
Portsmouth. 

The Benbow is the most powerful completed vessel in our 
existing force of battle-ships. As Lord Armstrong happily 
remarked in his paper upon the new programme, which appears 
in this month’s Nineteenth Century, they are advisedly called 
“battle-ships.” For they cannot properly be designated 
“armoured vessels,” because the armour, as at present applied, 
only affords protection to the hydraulic loading gear, lifts, and 
other apparatus beneath the heavy gun positions, and partial 
protection to a strip along the water line. In the Benbow we 
find a typical example of the Admiral class, with slightly 
greater displacement, more coal capacity, and a more important 
auxiliary armament than the remaining ships of this nature, 
and the two heaviest guns carried in any vessel in the world. 

The ship is almost exactly similar to the Anson in her 
dimensions, which are as fullows:—Length, 330ft.; beam, 
68ft. 6in.; depth, 37ft. 1}in. Her draught is 28ft. 4in.; displace- 
ment, 10,600 tons; height of freeboard, about 10ft. 6in.; and 
height of centre of heavy guns above water line about 20ft. 
The twin propellers are worked by two sets of inverted three- 
cylinder compound engines, constructed by Messrs. Maudslay, 
Sons, and Field. The two high-pressure cylinders are 52in. 
diameter, and four low-pressure cylinders 74in. diameter, with a 
stroke of 3ft. 9in. The indicated horse-power is 11,500 horses. 
Speed produced with forced draught, according to patent log, 
16°75 knots. The coal capacity is for 1200 tons, sufficient for 
7100 miles at a speed of ten knots. The boilers are oval, twelve 
in number, arranged athwartships, each boiler being 12ft. 4in. 


wide, 14ft. lin. high, and 9ft. 1lin. long, having in all thirty-six 

furnaces. The total area of the heating surface is 20,440ft. 

For working with forced draught there are eight fans of 5ft. | 
diameter, each driven separately. 

The hull of the Benbow is divided into 190 compartments, 
and the magazines are at either end beneath the barbettes, 
connected with them by an armoured ammunition trunk. 
There is room in them for 180 rounds of ammunition for the 
heavy guns. The double bottom of the ship is carried beyond 
the citadel bulkheads in both directions, and further protection 
is afforded against injury from below by a water-tight platform 
over the hold throughout the entire length of the ship, and 
between this and the under-water shot-proof deck are the 
boilers, engines, and magazines of the big guns. In effect, the | 
method of subdivision is such that from the hold right up to 
the main deck there are practically three skins. 

Protection against shot and shell is provided for by a belt of | 
steel-faced compound armour, 18in. thick, and about 150ft. in | 
length, so placed as to cover the sides amidships to a depth of | 
5ft. below the load line, and to a height of 2ft. Gin. above the | 
water. Over the part of the vessel so defended against hori- | 
zontal fire there is also an armoured steel deck, built up of two 
thicknesses of 4in. plating and one layer 2in. thick, making 3in. | 
in all. Below the ’midship protective deck there is placed over 
the engines and boilers a light steel splinter deck, Zin. thick, to 
prevent interference with the forced draught and shut it off. 
Across the ends of the citadel are bulkheads of 18in. and 16in. 
armour. The sides of the ship above the upper deck, where | 
the auxiliary batteries are placed, are of steel, only lin. thick. 
The sloping ends of this battery are, however, armoured with | 
6in. plate, to prevent a raking fire. This is the one fatal | 
weakness of the Benbow, and of all her class. The lin. plate is | 
just sufficient to explode a shell charged with high explosive, so 
that it will discharge its contents between decks, with what | 


| shot. 
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result. can be too easily anticipated. When the coal bunkers 
along the sides of the ship below the armoured deck are filled 
they oppose a thickness of about 9ft. of coal to the passage of 
On the lower deck, in front of the horizontal water 
chamber—introduced to check the rolling of the ship by the 
movements of a iarge weight of water freely flowing from side 
to side—there are four deep water-tight tanks, to hold the ship's 
cables. The two barbettes, as seen in the small engraving, 
each cover a space on the upper deck about 45ft. by 60ft., the 
plan being pear-shaped, so as to leave room for the protection of 
the loading gear. They have steel-faced armour, 14in. thick 
upon the exposed portions, and 12in. thick behind the screens. 
An armoured ammunition trunk, before mentioned, 10ft. across, 
plated 12in. thick, provides for the safe lifting of the powder 
and shot from the magazines below to within each barbette. 
But this armoured stalk to the barbette does not permit the 
possibility of a shell bursting beneath the entire gun position 
and wrecking it. In the new barbette ships a heavily-armoured 
redoubt will be constructed beneath the barbette, and will 
effectually prevent such a contingency. A steel wire rope, 
working through the ammunition hoist, raises the projectiles 
for the heavy guns weighing 18001b., and the charges, 960 Ib., in 
two portions. Overhead railways run the projectiles along from 
the magazines to the bases of the hoists. 

The armament consists of two 111-ton steel breech-loading 
guns, one in either barbette, having a muzzle velocity of 2100 
foot-seconds, and a penetrative power into 32‘5in. of armour- 
plate at 1000 yards. This would pierce the central citadel of 
the Inflexible, clothed with the thickest armour afloat. The 
auxiliary armament consists of ten 6in. steel breech-loading 
guns, having a power of penetration into 10°3in., which would 
dispose of either turtle-back deck plating, or any of the pro- 
tective arrangements made for the lightly-armoured cruisers 
now under construction. There are also fifteen 6 and 3-pounder 
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Hotchkiss, and seven machine guns, and a proportion of tor- 
pedo discharge tubes. These last are fixed, as in all vessels of the 
Admiral class, on a special deck beneath the broadside batteries, 
They are capable of any amount of training, by means of the 
ball-and-socket joints with which they are worked in the sides 
of the ship. 

On the spar deck the Benbow carries a second-class torpedo 
boat, as well as a very large proportion of pinnaces and 
launches. The conning tower is protected with 14in. armour. 
The steadiness of this ship as a gun platform is very remarkable 
in ordinary weather. But the concentration of the armour 
plating so much towards the centre, and the shortness of space 
between the gun positions, involves a bad distribution of the 
weights, and in a lumpy sea the effect of this is very percep- 
tible. All the Admiral class are bad sailors in consequence. 
When the Anson was undergoing her gun trials a fortnight ago, 
although the Solent was comparatively calm, the bow wave was 
flying over the forecastle, and covering everything from the 
“run” forward. In rough weather at sea the entire fore-deck 
is afloat with green water 2ft. deep. With the exception of 
these drawbacks, the Benbow may be regarded as a most 
efficient battle-ship, and one of the most powerful “ compro- 
mises” afloat. 


THE “ PECKHAM” CAR WHEELS. 


Tue Peckham Paper Car Wheel Company, of New York, U.S., 
makes a speciality of paper and iron wheels for railroad cars and 
locomotive trucks—-‘ bogies"—using steel tires and different 
types of tire-locks, The Peckham system includes paper-cored, 











WZ) 


lige 


B. 


oO 
N/A: 


é 
a cll 3 


N 
A 
N 
N 


N 


“ES 


N 
N 
N 
t 
N 
Naw! 
LIZZ 
Fic. FiG.e2 


wrought iron steel plate, and cast iron wheel centres, so con- 
structed that centres and tires are interchangeable. Paper-cored 
wheels are the most desirable, but in a good many cases metal 
centres are used, especially for freight cars, on account of the 
saving in first cost. The wheels are divided into three classes, 
A, B, and C, and each class is provided with the same standard 
wheel centres, so that one uniform tire will fit all centres of the 
same diameter ; the object of this arrangement being to enable 
railroads to adopt whichever form of tire and tire lock they con- 
sider best, and to use the same upon whichever centres they may 
adopt, as, for instance, one uniform type of centre for all cars, or 
paper-cored wheels for passenger cars and engine trucks and 
metal centres for freight cars. The system is claimed to combine 
absolute safety with the greatest economy in cost per mile for 
maintenance of wheels, while railroads can renew their own tires 
at any shop at a nomipal expense, 











The standard paper-cored car wheel centres—Fig. 1—are con- | “ Vulcabeston” packing is placed between side plate and hub pro- 
structed with a core of compressed paper, an outer steel rim— | jection. The standard paper-cored centre for engine trucks— 
bevelled upon its inner periphery to correspond with the bevel | bogies—Fig. 3—are of similar construction, except that both side 
of the paper core—a wrought steel hub and steel side plates. | plates are parailel. The best wrought steel is _used for these 
The paper core and inner side plate are bulged to give additional | centres, and they are guaranteed to out-wear six tires, and to 
strength to the wheel and a larger bearing of paper upon the | make a mileage of 3,000,000 miles. To prevent the tires from 
hub. The paper core is pressed by hydraulic pressure into the | turning upon the centres in case of an uneven expansion, the 

wheel centres have key seats, so that steel keys can be introduced 
| between tire and centre. 

The iron centres, which are for car wheels only, are of three 
| types. Fig. 4: A homogeneous wrought steel centre, consisting 
of two parts only, a web and 
a hub, each manufactured of 
one piece of steel. The web 
is shaped and pressed on the 
hub by hydraulic pressure, 
and is secured by jin. rivets. 
A packing of ‘‘ Vulcabeston” 
is inserted between the web 
and the hub flange. Fig. 5: 
A cushioned cast metal cen- 
tre, also consisting of two 
parts. The hub is of wrought 
steel, and the web is of cast 
steel or tough grey iron. To 
prevent crystallisation and 
concussion a cushion of “Vul- 
cabeston” or other fibrous 
material is inserted between 
the web and the hub, being 
forced into place by hydrau- 
lic pressure. The hub is pro- 
| vided with a rigid and an adjustable flange, between which 
| the webis secured by fin. bolts rivetted over. The same means 
of preventing shearing strains on the bolts are provided as on 
the paper-cored centres. Fig. 6: A radial ribbed cast metal 
centre, consisting of one solid casting of steel or tough grey 
iron. The radial ribs give additional strength to the web portion. 
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outer steel rim and on to the hub, and is secured in place by the 
steel side plates, which are rivetted to the outer steel rim and 
between the double hub flanges. The hub is forged from one 
piece of wrought steel, and has double flanges. ‘ Vulcabeston” 
packing is inserted between the hub flanges and side plates, the 
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The tires are made of Siemens-Martin wrought steel, and are 
guaranteed to make a mileage of 500,000 miles when used on 
central eyes of the plates being slightly larger than the hub; the | the paper-cored centres. The diameter, on the tread, is of six 
object of this is to provide a cushion for the wheel and axle by | standard dimensions, from 26in. to 42in. Fig. 7 shows the 
preventing the contact of metal parts. To strengthen the hub | “A” tire and tire lock. The tire has a grooved lip D on its 
connections and relieve the bolts of shearing strains, the double | outer face, and a dovetail groove E near its inner edge. On the 
hub flange is provided with projections which lock into the hub | outer side is a continuous wrought iron retaining ring F, and on 
to prevent its turning, and the rigid hub flange has clutches | the inner side are two sectional retaining rings H I. Bolts pass 
which lock into jaws in the base of the inner side plate. A | through the retaining rings and the wheel centres, and are 
special form of car wheel centre—Fig. 2—has a hub with a pro- | rivetted over. Fig. 8 shows the “B” tire and tire lock. The 
jection, which forms a seat for the paper core, and to which the | tire is shrunk on to the 4in. steel bearing of the wheel centre, 
side plates are rivetted ; to give additional strength steel flanges | and is prevented from leaving it, in case of breakage, by the 
are pressed upon the hub and secured against the side plates; ' continuous flanged wrought irop retaining ring F on the outer 
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side, and the flanged rim of the inner side plate, the latter being 
held in place by the sectional retaining ring I. The rivetted 
bolt connections are used as in type “A.” Fig. 9 shows the 
“C” tire with Mansell retaining rings, and Fig. 10 shows the 
“1D” tire, with the same rings. The advantage of the “ B” type 
over the Mansell rings is in its direct connection with the hub. 
Fig. 11 shows the section end front and back elevations of a 
standard paper-cored car wheel with “ C” tire and fastenings. 
The following are the manufacturer's figures :—Mileage of 
paper-cored wheel-centres, 3,000,000 miles claimed and 2,000,000 
miles guaranteed ; mileage of tires of above centres, 600,000 
miles claimed and 500,000 miles guaranteed ; mileage of cast 
iron wheels, 40,000 miles average. Cost of the 28in. paper-cored 
wheel centre, 30 dois.; cost of 33in. steel tire, 40 dols., or 8 cents 
per 1000 miles guaranteed ; cost of renewing steel tire, 2°50 dols. ; 
cost of average cast iron wheel, less value of old wheel, 6 dols, 
Upon this basis the cost of paper-cored wheels will be 7 cents 
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for each 1000 miles of claimed mileage, and 84 cents for each 
1000 miles of guaranteed mileage. The cost of ordinary cast 
iron wheels is 15 cents for each 1000 miles of averaged mileage. 

The tire, being supported by the metal rim of the wheel 
centre, and securely attached to it by the wrought steel or iron 
retaining rings, can be worn 14in., while the safety tire locks 
will prevent the tire from leaving the wheel centre, even if 
broken in pieces. 

A specialty of this firm is the patent interchangeable street- 
car wheel, which is especially adapted for motor cars and cable 





cars. The interchangeable web A, Fig. 12, is constructed of the 
best car wheel iron, and is secured to the hub by rivetted bolts; 
it is prevented from turning by clutch jaws, which lock into 
clutches of the hub flange. It is carefully bored out to a 
standard size, so that duplicate wheel webs can be used on the 
same hub. The hub B is made of iron selected expressly for 
toughness, and after being fitted to standard gauges it is pressed 
upon the axle by hydraulic pressure, and remains in place until 
the axle is broken or worn out. An elastic tubular cushion of 
fibrous rubber is forced into and fills the space between the hub 
and web; it sustains the entire weight of the wheel, allowance 
being made in the bolt holes and clutch jaws of the web to 
enable it to do so, These wheels have been on horse cars in New 
York with very satisfactory results, and have also been applied 
to electric cars, 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


MASS AND WEIGHT. 

Srr,— Mr. Lousley is quite right from his point of view in defend- 
ing the terminology of the elementary text-books of dynamics 
from which all his illustrations are drawn, as he would have seriously 
jeopardised his chance of a Whitworth scholarship, if he had not 
studied the terminology peculiar to them. But it cannot be men- 
tioned too often that this terminology is not employed by engineers 
4 dealing with the practical problems of dynamics brought before 
them. 

The statement, obviously taken from an examination text-book, 
that “ As weight is a force, it must be expressed in poundals,” is 
what no engineer will allow as of any useful acceptation, so that 
the consequent symbolism, again quoted from the same text-books, 
falls to the ground. 

We are here discussing only the terminology of engineers and of 
practical men, and by them the word weight is used in two 
senses—primarily and generally to denote the quantity of matter 
—the mathematician’s mass—as measured in pounds, tons, or 
kilogrammes, by a pair of scales and standard weights; and some- 
times, not so frequently, to denote the force with which this quan- 
tity of matter is attracted by the earth; but this second meaning 
is never employed except with the gravitation unit of force, so that 
to express the weight of a body in poundals or dynes is unintelli- 
gible to the engineer. 

I must concede that Mr. Lousley has produced the most ingenious 


justification of the terminology he is defending in his quotation, 
that ‘‘a body immersed in water loses in weight by an amount 
equal to the weight of the displaced water,” or as it may otherwise 
be stated: ‘A body is buoyed up by a force equal to the 
weight of the displaced water ;” but this only illustrates the 
secondary use of the word weight, and would never be employed 
except where the gravitation unit of force is employed, and where, 
consequently, the attraction of the earth on a weight of W pounds 
is a force of W pounds. But, then, if this terminology is to be 
pushed to its logical conclusions, we are compelled to say that ‘‘the 
weight of a ship is zero,” or ‘‘of a fish is zero,” contrary to the 
apparent experience of most fishermen, that a fish that is hooked 
always weighs more in the water, especially if he is not landed, 
than he does when out of the water ; and finally we find ourselves 
confronted with the original problem proposed 200 years ago to the 
Royal Society by its founder, the merry monarch, Charles II., as to 
whether a bucket weighs more with a fish init ; the answer depend- 
ing on which of the uses of the word weight is employed, and as in 
Mr. Lousley’s illustrations, depending to a great extent on the way 
the experiment is carried out. 

I will conclude by proving, in the manner defended by Mr. 
Lousley, that is, by ignoring the units employed to suit my pur- 
pose, that so far from having W = M g, we can have M = Wg. 

For the kinetic energy of a mass of Mlb. moving with velocity 
v feet per second is 4 Mv*/g (foot pounds); while the kinetic 
energy of a weight of W lb. with the same velocity is 4 W v (foot 
poundals) ; ergo, W = M/g or M = Wg. 

The curiously restricted use of the word ‘‘ weight,” so carefully 
insisted upon in elementary academic text-books, is of very recent 
date, and quite in opposition to the language of the various Acts of 
Parliament dealing with Weights and Measures. 

May 29th. A. G, GREENHILL, 





Srr,—How Professor Greenhill obtains W = M is a mystery. In 
kinetics, forces are measured by the momentum they are capable 
of producing in a given time, and it is known that the force varies 
as the mass, and also as the acceleration, consequently P = ¢ Mf, 
andife=1lthenP=Mf. Now weight is a special case of that 
which we call force, and g is a particular case of acceleration ; if, 
therefore, P= Mf... W= Mg. 

Your correspondent, Mr. Lousley, puts the case very clearly, 
and it is scarcely proper for the Professor to take criticism so un- 
kindly. Weight and mass are distinct properties of bodies. Mr. 
Greenhill admits W may change while M is unaltered—neglecting 
evaporation and the like—how then can Wequal M! W varies as 
M, but this cannot be admitted as an axiom. Experiment is 
needed to prove W varies as M ; when this is done we can easily 
conclude that equal masses have equal weights, but not before so 
doing. 

Professor Greenhill says P= M/ on the gravitation system. 
Does he say it is not so on the absolute! If he does, he is in con- 
flict with Professors Lodge, Lock, Goodeve, and also Dr. Wormell; 
the last of whom, in the preface to his ‘‘ Principles of Dynamics,” 
acknowledges Professor Greenhill’s services in the revision of the 
same. The modern writers on mechanics are quite clear on the 

int of mass and weight; mass is the quantity of matter in a 

y measured directly by its fundamental property of inertia; or 
indirectly by ‘‘ weighing ”"—and weight is the force of attraction 
between the earth and the body. 

Without entering into detail, it is merely a question which of 
two units—in addition to those of length wal time—shall be 
selected first, i.e, either unit, mass, or unit force, One being 
chosen, the other is necessarily fixed. Dr. Wormell clearly shows 
that it is desirable to select unit mass first, and thence derive 
unit force. This is the absolute system. What the unit mass is 
matters little, except that it is convenient to have one in general 
use. If unit force is selected first and unit mass be the other 
—derived—unit, then the system (!) is the old gravitation one 
in use by engineers, and no doubt near enough for practical pur- 
poses, but not so for scientific measurements. e absolute 
system has this advantage, the units are not variable, Unit 
mass is the quantity of matter in the standard pound— 
mass, not weight—and thence we get ywnit force, expressed in 


weight, lip weight of the 1 1b. "mass, 7.¢., in London, or 
g 


1 
32-2 
roughly = to the weight of a mass of half an ounce. On the gravita- 
tion system unit force is selected first as the weight of a mass of 
1lb., and thence as a deduction from the equations P = Mf, 
W = My, we get unit mass = quantity of matter g (= 32-2) times 
the mass of the body, whose weight is taken as unit force. It will 
be at once seen that since unit force is variable, unit mass must 
vary in direct proportion, for both units are affected by the varia- 
tion in the value of g. To sum up:—Absolute system: Unit of 


mass = quantity of matter in] 1b; unit of force = tn weight of 
g 


mass of 1lb. Gravitation system: Force = weight of mass of 
1lb.; mass = g times mass, whose weight is 1lb. M stands for 
the number of units of mass in a body; for instance, a ton, an 
ounce, &c., mean quantities of matter, and a ton contains 2240 

2240 
(say) 32 


units of mass on the absolute, and = 70 units on the 


gravitation system. 

When Professor Greenhill says ‘‘ W = M, both being measured 
in pounds,” may I inquire how the measurement is made? Is a 
= _— ” a force, or mass, or both? A large part of the confusion 
is due to the loose way in which the symbol W is used ; it is desir- 
of 


W f 


mass. For example, instead of P 


able it should be restricted to mean a force, i.e, the — 
x fI would use P = M 
¢ 


the quotient of a giving number of units of mass in a body. 


May 29th. A STUDENT. 





THE RACE TO EDINBURGH. 


Sir,—I notice in your issue of the 24th ult. a letter from Mr. C. 
Rous-Marten, referring to a paper of mine read at the Durham 
College of Science, Newcastle, in December last. I am greatly 
obliged to him for correcting the one or two mistakes mentioned. 
At the same time, I must say that the data referred to were not 
derived from the “ penny-a-lining” daily Press, unless he classes 
your valuable paper and the 7Jimes under that heading, they and 
the “ Notes on the Railways of Great Britain” being the only ones 
from which I derived any information regarding locomotives, 
speeds, and gradients. 

(1) The weight of the West Coast train is given in your issue of 
August 24th as about eighty tons. (2) In the same issue the 
Lightning is mentioned as being built in 1888, though in a 
subsequent article in the number for September 14th the engine is 
mentioned as being rebuilt in 1888, hence the error. Referring to 
the manuscript, I see I spoke advisedly of these engines, seeing I 
had heard of no such engines being built, and having no official 
information. (3) The Beattock is not ten miles, as given by 
Mr. Marten, but from the official section and your print—page 214, 
vol. 1xvi.-—-94 miles, two of 1 in 88, two of 1 in 80, and 54 of 1 in 75. 
Were there as great difference between the three as in the sup- 
posed case it would be unfair to average. It was with the inten- 
tion of cutting down the wearying minute detail of a paper which 
took over an hour to read that led me to put it ina much bandier 
and more easily-remembered furm. (4) The bank of eight miles of 
1 in 200, up to Potter’s Bar, is on the East and not on the West 
coast route. It is certainly the stiffest single bank, as the one up 
to Stoke summit is not eleven miles, unless we take in two miles 
of almost level, about half a mile of which comes just before the 
stiffest three mile bit of lin 178. This is obviously most unfair 
averaging. The longest bank of 1 in 190, near Berwick, is under 





four miles, instead of six. (5) The Great Northern is on the East 
Coast and not on the West. I am glad of the information of the 











7ft. 6in. singles; in an article on page 438, vol. lxvi., it states that 
the 8ft, singles ran the Great Northern portion of the route ; how. 
ever, the 7ft. Gin. made so few of the runs that it is rather early to 
speak of their superiority over the Sft. 

I much regret that these errors occurred; the difficulty of a 
student obtaining reliable information is rather great, especially 
for a maiden paper, 

Since December my paper has been rewritten and read before 
the Cleveland Institution of Engineers, in whose ‘‘ Proceedings ” 
it is published, and a copy of which you will bave received by this, 
I may say the greater part—owing to the kindness of the several! 
superintendents, who readily supplied me with sketches, &c. 
official. Joun H. Barker, 

114, Sandyford-road, Newcastle-upon-Tyne, 

June 4th, 


is 





SANITARY NEGLECT AT CALCUTTA, 


Sir,—The recent filling up of some of the tanks at Calcutta by 
the Muncipa] Council with garbage, kitchen and town refuse, Ke 
and the consequent hastening of the evils supposed to be remedied 
thereby, together with the acquiescence of the Indian Government 
in this senseless proceeding, prove that the notions of both the 
Municipal Council and the Government as to sanitary matters are not 
only similar to those of the Heathen Chinee in being peculiar, but 
also in other respects identical. That the Indian Government 
should have so shamefully neglected its duty towards the inhabi- 
tants of Calcutta is hardly credible, but the fact is only too true. 
An action was recently brought in the High Court of Calcutta by 
a Mr. Beeby and the Government against the Municipal Corpora- 
tion for a nuisance arising from the method adopted in filling up 
certain tanks with material consisting in a great measure of town 
refuse, street sweepings, kitchen refuse, and garbage, which gave 
out a horrible stench, and was deemed by those conversant with 
—_ questions to be likely to prove a source of disease, 
especially cholera and diarrhoea, an opinion in which the health 
officer of Calcutta concurred, but his protest was unavailing. 
When the case came before the Court the Advocate-General 
desired to withdraw from the prosecution. Mr. Justice Norris, in 
the interests of the public, refused to allow the case to be with- 
drawn, but after some discussion found he was bound to allow a 
nolle prosequi to be entered, but he considered it a misfortune for 
the prosecution to be abandoned in this way. The Advocate- 
General, though pressed, declined to state any reason for the with- 
drawal of the case, but was of opinion ‘‘that the nuisance, if it ever 
existed,” was at an end, and that the materials with which the 
tank had been filled in were covered ‘‘ with earth to the depth of 2ft. 
Yin., there being only a little hole left which would be filled up 
that evening.” Mr. Justice Norris said ‘that he learnt with pro- 
found astonishment that the Advocate-General declined to give a 
ee! judge the reasons which had led him, in the exercise of 

is discretion, to advise the Government to enter a xolle prosequi, 
and that having carefully read the depositions, be must say that on 
their face there appeared to him an ample case of gross nuisance 
a nuisance endangering the health and lives of the inhabitants of 
Calcutta.” 

It appears as if the newly awakened interest of the Indian Govern- 
ment in sanitation as evidenced by the passing of the recent 
sanitary measures, will not have much result, and that the hundreds 
of deaths per week from cholera at Madras may be the natural 
state of things in other localities, , 

Westminster, 8.W., June 3rd. 





INVENTION OF WIRE ROPES, 


Sir,—As an old subscriber to THE ENGINEER, I hope you will 
insert this letter in your paper of Friday next, especially as the 
question is at present occupying a good deal of attention of the 
manufacturers and others in this country, as to the true and first 
inventor of the wire rope. It may be truthfully stated that 
numerous industrial, commercial, and other interests depend upon 
wire rope, and it is admitted to be one of the most useful of our 
manufactures, and therefore it may not be inappropriate to offer a 
few remarks on the subject of the first introduction of wire ropes 
in this country, and especially those used by the late Frank Foster, 
C.E, and M.E., at the Haydock Collieries in Lancashire, in 1832, 
which were manufactured by the writer. 

It is most unfortunate that Mr. J. Bucknall Smith, in his studied 
series on ‘‘ Wire Rope,” should have made himself acquainted 
with the general history of wire and wire rope manufacture in this 
and other countries, and that he did not make the acquaintance of 
the true and first inventor of the wire ropes alluded to in his series, 
in which it is stated the Germans were the originators of wire and 
wire ropes; and that Messrs. Felten and Guilliaume, of Cologne, 
about 1831 commenced the manufacture of wire rope, and com- 
menced wire-drawing in 1857. And, moreover, he states that the 
manufacture of wire ropes was originated by Professor Albert, of 
Claustbal, Hanover, in Ts34 ; and further, that their practical pro- 
duction was first carried out by the firm at Cologne. It appears a 
difficult matter to make these facts fit, and it rests with the author 
to explain. J. B. WILson, 

Dale House, Alfreton, May 21st. 


FACTORY CHIMNEYS, 


Srr,—In reply to your correspondent, S, Wilcox, who writes from 
Canada respecting his ditficulty which arises from too small a 
chimney, I would advise him to abandon the idea of putting any 
additional length t» his existing chimney and to adopt some simple 
system of forced blast. I have recently applied Perret's water- 
cased grates to some ranges of boilers with considerable success, 
and notably in one case where the chimney was insufficient. By 
means of forced blast—supplied by a small fan—and thin, deep, 
water-cooled fire-bars, placed very close together, this furnace 
burns inferior and dust fuels, and gives results that are not exceeded 
by the best recorded performances with large coal. Moreover, no 
chimney proper is required other than what may be necessary to 
prevent the products of combustion becoming a nuisance, and for 
this purpose a chimney of the size mentioned by your correspondent 
would be amply sufficient for twice his number of boilers, This 
furnace is manufactured by Messrs. Bryan Donkin and Co., of Ber- 
mondsey, London, S.E., and was fully described and illustrated in 
THE ENGINEER of Friday, March 22nd, 1889, Joun HOoLimay, 

21, Glengall-grove, Old Kent-road, Asso. Mem. Inst, C.E. 

8.E., June 3rd. 








ENGINEERING Society, Krno’s ConLecE, Lonpon.— On Thursday 
last Mr. Charles Mittelhausen read his presidential address to the 
above Society on a few recent engineering advances. ‘The author 
showed experimentally how sewage could be precipitated electri- 
eally by means of iron electrodes on a small scale, and indicated 
how this long-known scientific fact had been turned to practical 
account with the Webster process. In referring to the execution 
of criminals by electricity, it was pointed out that exhaustive 
experiments had now demonstrated the superiority of alternating 
currents for that purpose. The series system of electrical traction 
was then taken up, and by means of a model it was shown how the 
system had been made a complete success by the use of highly 
insulated conductors. Speaking on the advantages of photography 
for engineers, Grunston’s new patent shutter was mentioned both 
on account of the simplicity and accessibility of its mechanism. 
The author also referred to Messrs. Siemens Bros’. new Morse 
instrument and Edison’s new phonograph, whilst a propos the 
question of national defence, the newest methods of operating 
submarine mines was explained. In the civil engineering world 
the chief features of the Forth and Lansdowne bridges were 
described, whilst the address terminated in an apology for the much 
maligned Eiffel Tower. After a vote of thanks to Mr. Mittelhausen 
for his interesting paper, the meeting adjourned. 
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RAILWAY MATTERS. 


Tae Victoria ewig # authorities have accepted the 
tender of Messrs. Wright, Edwards and Co. for the supply of 200 
double-bogie medium open goods wagons for £48,875. 


Tue Natal Gazette contains a Bill providing for the 
extension of the railway from Verulam to Stangar, on the North 
Coast Line. This will supply the needs of a large sugar-growing 
district. 

Ava meeting of the Cape Town Chamber of Commerce, 
on May 6th, it was decided to postpone the discussion of the railway 
extension question, in order to see what the Government proposed 
definitely to do. 

Tur railway from Alpnach to Esel, on the summit of 
Mount Pilatus, was on Tuesday successfully inaugurated. We 
recently gave some particulars of the line in this column. The 
incline is twice that of the Rigi--namely, 48 in 100, and extra- 
ordinary engineering difficulties have been surmounted. The ascent 
of 6000ft. is accomplished in 1 hour and 40 minutes. 


Tue vacancy in the Railway Department of New South 
Wales, caused y the retirement of Mr. Thomas Midelton, has 
been filled by the appointment of Mr. William Thow to the 

sition of locomotive engineer, by the Board of Commissioners of 

Yew South Wales. Mr. Thow has held for many years the position 
of locomotive engineer to the South Australian Government. 


Tue meeting of the International Conference for 
settling the question of the construction of a tunnel through the 
Simplon, originally fixed for this month, has been postponed until 
July. It has now been arranged that the Conference shall be held 
in Berne instead of at Rome, as at first proposed. A treaty has 
just been signed at Berne by the representatives of the Jura Rail- 
way and the Swiss Western Railways for the fusion of their 
respective lines. 


Tue Directors of the London and North-Western 
Railway Company have issued a notice stating that hence- 
forth porters, brakesmen, and others employed at railway 
stations shall be allowed a week's holiday and a week’s wages. 
This is a great boon, hitherto enjoyed only by officials, and will be 
greatly —— by the railway men throughout the entire 
system. ‘The proposal is said to be due to the action of the Duke 
of Sutherland, 


WE are informed that a contract has been entered into 
for the construction of a new line of railway from Harrow to 
Stanmore, which will when opened, provide for the public conve- 
nient communication with one of the most beautiful and picturesque 
districts within —— of the metropolis, The purchase of the 
requisite land has been completed by the Harrow and Stanmore 
Railway Co.'s surveyor, Mr. R. T. Wreathall, of London and 
Harrow, and the new line will be commenced forthwitb, so that it 
may be opened at the earliest possible date. It will form a 
junction with the London and North-Western Railway at Harrow 
station, with a terminus at Stanmore, close to the village, and as 
the line will be worked by the London and North-Western Railway 
Co., the public are likely to get the best of service and accomoda- 
tion. 


Tne total length of Italian steam tramways in 1888 
amounted to 2262 kilom.—or about 1402 miles — distributed as 
follows :—Tramways established on national roads, 140 kilom.; 
tramways established on provincial roads, 1572 kilom.; on com- 
mercial roads, 269; and tramways on roads which are not 

ublic, 281 kilom, ; making a total of 2262. Of all the districts, 
Lombardy is the best represented, having a length of 905 kilom., 
or nearly 40° per cent. of the total extent. The first steam 
tramway worked was that from Cun¢o to Borgo-San-Dalmazzo, 
which was opened on May 24th, 1878. The lines now being 
worked number 110, and belong to forty-four companies. The 
speed at which the tramcars travel varies from 15 and 25 kilom. 
~ R song and on the majority of the lines the speed is about 

ilom. 


Tue new railway from Putney to Wimbledon has been 
opened for eg traffic by the Metropolitan District Railway Com- 

ny, the first train leaving Wimbledon terminus at 5.38 a.m. 

e new line, which has been constructed at the cost of the London 
and South-Western Railway Company, commences by a junction 
with the Metropolitan District Railway at their Putney Bridge 
station. Thence it crosses the river to Putney, passes through the 
western part of Wandsworth known as Southfields, and, crossing 
the Wimbledon Park estate, terminates at Wimbledon at a special 
terminal station that has been erected at the side of the existing 
station of the South-Western Railway. The main object of this 
line, which was originally promoted by the owners of the Wimble- 
don Park estate in the face of strong opposition from the South- 
Western Company, is to give direct access from Wimbledon to the 
City and West-end vid the District Railway. The connection with 
the South-Western line is at East Putney; but this company will 
not, it is understood, take part in working the new railway until 
some time next month. 


Iv reporting to the Board of Trade on the accident 
that occurred on the 6th of April, at Devonport Junction, on the 
Cornwall section of the Great Western Railway, when the driving 
wheels of the engine that was attached to the London and South- 
Western train from Devonport, got off the rails while ing over 
the crossings at the junction, Colonel Rich says:—‘‘This acci- 
dent was caused by the check rails opposite the crossings that were 
struck not being an strong to guide the driving wheels of 
the engine safely through the crossings. The check rails had been 
in use ever since the line was opened in 1876, and are not of as good 
or strong a pattern as those that are now used. The distance 
between the check rails and the running rails alongside the check 
rail was somewhat greater than is now given, and although the 
check rails gave way under the severe pressure of the engine, the 
returned to their normal position as soon as the engine had passed, 
so that this weakness was not detected by the persons in charge. 
The London and Sonth-Western engine, which was a — engine, 
with 16 tons 6 cwt. on the bogie, 13 tons 3 cwt. on the driving 
wheels, and 12 tons 17 cwt. on the trailing wheels, with 10ft. 3in. 
from centre of bogie to centre of driving wheels, and 9ft. from 
py of driving to centre of trailing wheels, was somewhat out 
of gear, 


On Tuesday Sir Michael Hicks-Beach, accompanied b 
Mr. Calcraft, C.B., Mr. Courtenay Boyle, C.B., and Sir T. W. P. 
Blomefield, received a deputation from the Wood Green Local 
Board with reference to the use of steam by the North London 
Tramways Company. Mr. Littler, Q.C., said they were constantly 
receiving complaints of the annoyance to ratepayers, and on in- 
vestigation they found that the nuisance was inseparable from the 
use of steam. Rateable values were seriously diminishing, and 
the practice was dangerous to the public. Accidents were occurring 
daily. Only last Saturday an omnibus was overturned, and that 
morning it was announced that one of the passengers had died in 
consequence, An arbitrator was now inquiring into the question 
of terms, and the deputation asked that the question of whether 
steam should be used should also be referred to arbitration. They 
did not desire to stop the tramways, but the feeling against the 
use of steam was universal, and the road, which was just beyond 
the Parliamentary area, was as bad a road for steam as any of the 
metropolitan s. Mr, Melluish, chairman of the South Hornse 
Local Board, confirmed the statement made by Mr, Littler. Sir 
Michael Hicks-Beach, in reply, declined to interfere in the matter 
at the present stage. The Courts were open to the 
and they must exhaust their legal powers before asking him to do 


NOTES AND MEMORANDA. 


Just twenty-five minutes after the gas was turned into 
the pipes of the Dayton Natural Gas Company, at the wells in 
Mercer County, it reached Dayton, forty-eight miles distant. An 
American paper which records these figures asks, ‘‘ Wouldn't that 
gas raise an excitement in a meter ?” 


Parer tough as wood is said now to be made by mixing 
chloride of zinc with the pulp in the course of manufacture. It 
has been found that the greater the degree of concentration of the 
zine solution the greater will be the toughness of the paper. It can 
be used for making boxes, combs, for roofing, and even, it is added, 
for making boats, 


Ow the Clacton-on-Sea defence works, the Southgate 
Engineering Company’s 20 cwt. steam pile driver is employed, and 
an average of six days’ work of 574 hours, during which 159 piles, 
12in. by 6in., were driven 10ft., gives 27°75 piles driven 10ft. per 
day of ten hours or equivalent to 27°75ft. of 12in. by 6in. pile 
driven by one machine per hour. 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on the expansion of quartz, by M. H. Le Chatelier. 
The experiments here described show that quartz undoubtedly un- 
dergoes considerable expansion between 480 deg. and 570 deg. C. 
Above the critical temperature of 570 deg. it ceases to expand, 
and, on the contrary, undergoes a slight contraction. The pheno- 
menon is analogous to that observed in the dimorphic transforma- 
— = litharge, of potassium sulphate, and especially of dicalcic 
ca’ 


An interesting note, by Mr. Arthur A. Rambaut, on 
some Japanese clocks lately purchased for the Dublin Science and 
Art Museum, has been reprinted from the ‘‘ Proceedings” of the 
Royal Dublin Society. These clocks, though differing in other re- 
spects, agree in this particular, that the time is recorded, not by a 
hand rotating about an axis, but by a pointer attached to the 
weight, which projects through a slit in the front of the clock-case. 
This pointer travels down a scale attached to the front of the 
clock, and thus points out the hour. Nature says Mr. Rambaut 
has consulted several persons who have been resident for some 
time in Japan, but none of them has ever seen clocks of like con- 
struction in actual use. A young Japanese gentleman to whom the 
specimens have been sbown, says that he has heard of such clocks 
being used in rural parts of Japan about twenty or thirty years ago, 
but that they have been almost completely superseded by clocks 
made on the European plan, 


Tue general plan of the fortifications of Roumania is 
that of the Belgian General Brialmont, and consists of (1) a central 
defence at Bucharest, comprising eighteen detached forts, each 
pn two turrets, and connected by detached batteries, and a 
second line of defence formed by a girdle of bastions, the total cost 
being 70,000, 000f. (2) Three works on the line of the Sereth, ove 
at Galatz, another at Focshani, and the third at Namloasa. These 
fortifications consist of batteries under cupolas, and are to be armed 
with 400 eannon ofall calibres, the smallest being for rapid fire. 
This part of the scheme has been worked out in its details by the 
German Major Schumann. It covers the opening comprised 
between the Carpathians and the Danube, leaving only two aper- 
tures, each of 10 kilom. width, in which the Roumanian army could 
give battle with every advantage against Russian invaders. The 
cost of the Galatz-Focshani works is estimated at from 30,000, 000f. to 
40,000,000f. It is Ltr wiper eventually tocomplete the fortifications 
against Russia by works at Kustendji, on the Black Sea, to cost 
12,000,000f., an a téle de pont at Cernavoda, on the Danube, to 
cost 4,000, 000f. e works to be erected on the Austrian side, 
rather for appearance’ sake than necessity, are (1) a fortress at 
Campina, on the narrowest part of the valley of Prahova, at the 
plain of Ployesti, which will cost 1,500,00f., and a téte de pont on 
the Betul to cost 4,000,000f. 


A NEw substance, singular alike in its chemical nature 
and in its properties, has been discovered by M. Péchard. It is a 
mixed acid derived from oxalic and molybdic acids, and is there- 
fore termed oxalomolybdic acid, It is a solid, crystallising in 
large monoclinic prisms, and forms a well-defined series of salts. 
Berzelius long ago found that molybdenium trioxide readily dis- 
solved in a hot solution of oxalic acid, but appears never to have 
investigated the nature of the reaction. When the molybdic acid 
has been added almost to saturation the liquid becomes syrupy, 
and on evaporation yields crystals of the new oxalomolybdic acid. 
The crystals of oxalomolybdic acid, when dry, may be preserved 
unchanged either in sunshine or in the dark. But if moist, Nature 
says, they quickly become coloured blue when exposed to the sun’s 
rays. If characters be written on paper with the solution, they 
remain invisible in a weak light; but when exposed to sunshine, 
they rapidly become visible, turning to a deep indigo colour. It 
is curious that this effect only happens when the solution is spread 
over paper or other surfaces, for the solution itself may be kept 
unaltered in the bottle for any length of time, except for a trace 
of blue at the edge of the meniscus, where, by surface action, a 
little is spread against the interior glass walls. 1f a sheet of paper 
be immersed in a saturated solution of the acid, dried in the dark, 
and then exposed behind an ordinary Ugg cote negative, a 
very sharp print in blue may be obtained by exposure to sunlight 
for about ten minutes. The colour instantly disappears in contact 
with water, so that if a piece of this sensitised paper be wholly 
exposed to sunlight, one may write in white upon the blue ground 
- using a pen dipped in water. If, however, the paper with its 
blue markings be exposed to a gentle heat fora few minutes, the 
blue changes to black, and the characters are then no longer 
destroyed by water. 


During the Board of Trade electric lighting inquiry, 
Mr. J. E. H. Gordon, electrical engineer to the Metropolitan Electric 
Supply Company, said that at their Whitehall station they intended 
to adopt the alternating current transformer system in the scattered 
districts, and the pressure they would have in their mains would be 
1000 volts. They were making preparations for supplying 50,000 
lights in Sardinia-street, and the work was being carried out by the 

estinghouse Company. He found that that company had put up 
120 or 130 central stations, and desiring to have the fullest benefit 
from it, they determined to put the lighting in its hands. At 
Rathbone-place they were running 2000 lights, but they had put in 
plant for 24,000 lights. They os naw to use the same engines and 
dynamos as those used at the Whitehall station. The station at 

anchester-square would be capable of working 40,000; Willans 
engines and Elwell-Parker dynamos would be employed. At 
Eccleston-place, Victoria, they had premises capable of accommo- 
dating 150,000 lights, and they were putting in at once machinery 
sufficient for 40,000. Waterloo wharf would be one of their 
principal stations, with accommodation for supplying a large 
number of lights. He thought there would be no difficulty there 
as to smoke or vibration, The Whitehall station was situated near 
more valuable property than any of the others. The amount that 
the company was spending on machinery was £195,000, on buildings 
£50,000, on mains from £80,000 to £100,000, he could not say 
exactly, to which had to be added the cost of sites, &c. The total 
amount was about £370,000. They intended to limit their pressure 
to 1000 volts—the highest pressure which had been used in his 
experience was 2500 volts. It was on the alternating current 
stem. There was no difficulty in insulation at that pressure. 

heir mains would be all underground. He proposed to place 
ordinary gas-pipes from three to five inches diameter along the 
streets, and at every house a junction box, so that in case it were 
required, instead of having to open distributing-boxes they would 
simply have to take up one flag-stone over the junction-box,. At 
intervals of 200 yards he would place a testing box, so that should 
anything have to be done to the mains, the person doing the work 





a thing which would be straining the power vested in the Board of 
Trade, 


MISCELLANEA. 


Tue Allan Line steamer Caspian, from Halifax, arrived 
at Queenstown on Tuesday, and reported having passed in the 
North Atlantic no fewer than thirteen Jarge icebergs, The ship 
steamed quite close to one of them on Thursday. 


Tue Spanish Exhibition was opened on Saturday 
afternoon without any official anagem od In the course of the 
afternoon and evening a large number of persons attended, 
attracted by the fineness of the day and the outdoor pro- 
gramme. 


Durine May twenty-five vessels, with an aggregate ton- 
nage of 35,143 tons, were launched from the Clyde shipyards, 
against 14,156 tons in the same period of 1888, For the five 
months the total tonnage put into the water has been 115,493 
against 73,793 in the corresponding period of last year. 


Tue American paper, Practical Electricity, says :— One 
of the conundrums of to-day is, What has become of the much 
talked-of phonograph? While Colonel Gouraud still continues to 
warble its praises abroad, the thirty or more companies which were 
organised in this country to look after the interests of the talking 
machine are keeping exceedingly quiet. The reason of it is not 
difficult of discernment.” 





Prince GreorGE of Greece and Prince Carl of Denmark, 
accompanied by Lieutenant Andersen, visited Messrs. Yarrow and 
Co,’s shipbuilding works at Poplar on Friday last. They inspected 
a number of torpedo boats, of which there are sixteen in course of 
construction for her Majesty’s Government ; and, after seeing the 
various departments of the works, they had a short trip in one of 
the torpedo boats. They were specially interested in the Zephyr 
launches, of which a large number is being built. 


Two colliery accidents have occurred in North Stafford- 
shire during the week. ‘The first took place at the Berry Hill 
Collieries, near Hanley, where, through some failure in the valve 
gear of the engine, the engineman lost control of the cage. The 
massive headgear of the pit was completely carried away. The pit 
cabin, in which several men were working, was reduced toa wreck, 
and its occupants narrowly escaped with their lives, Atthe Brown 
Lees Colliery, Biddulph, a bridge connecting two pit-banks gave 
my as a wagon was crossing, and two men were seriously in- 
jured, 

Tux Tees Conservancy Commissioners have just made a 
commencement in the direction of lighting the various buoys marking 
the channel of the river by gas instead of oil. Gasworks have been 
erected near the graving dock belonging to them at Cargo Fleet 
by the Pintsch’s Patent Electric Lighting Company. Large 
movable reservoirs are there charged with gas, and are then 
taken down the river to the various buoys to replenish from 
time to time the different lights. As yet, at only a few points, 
including the Eston light, and that at the lighthouse known as the 
Jack-in-the-Box, has the new system been established ; gradually, 
however, it will be applied throughout. 


A NuMEROUSLY attended meeting of Lancashire coal- 
owners was held at Manchester, on Tuesday, to consider what steps 
should be taken with reference to the letter which had been received 
from Thomas Ashton, the secretary of the Lancashire Miners’ Federa- 
tion, requesting that a meeting of the Lancashire coal proprietors 
should be called at as early a date as convenient to meet the miners’ 
representatives on the question of an advance in wages. Mr. 
Alfred Hewlett ——_ the chair, and after a long discussion, in 
which the unjustifiable character of the demand now being put 
forward by the men was strongly commented upon, a resolution 
was put to the effect that Mr. Markell William Peace, the secre- 
tary of the Lancashire Coalowners’ Association, should inform Mr. 
Ashton that the following gentlemen had been appointed a com- 
mittee to meet the miners’ —— on the subject :— Messrs. 
A. Hewlett, T. Marshall, Mr. Settle, J. Smith, T. Southbank, 
W. J. Greener, T. France, E. G, Jackson, and W. Kellett. 


A RECENT number of the South Australian Register 
describes a number of experiments successfully made at the Glen 
Osmond quarry with roburite. The first two charges fired were in 
holes bored in the face of the high-level quarry, each containing 
8 oz. of roburite. A large quantity of rock was thrown down, and 
the standing rock cracked and so much shaken that the quarrymen 
could work down considerably more. One boulder, measuring 
3ft. 6in. by 2ft. Gin., was subjected to another test. 9 0z. of robu- 
rite was oneal on it, covered with a few handfuls of gravel, and 
discharged. It was found to have split the rock eompletely 
through. After this a lifting charge was fired. A hole 3ft. deep 
had been drilled at an angle of 45deg. into a solid rock, whose 
surface only was exposed to view. The charge of 41b. lifted a 
quantity of the surface rock and cracked the remainder through in 
all directions, and from 5ft. to 7ft. away from the hole. A charge 
of 540z. of dynamite placed on a double-headed wrought iron rail 
broke the rail in two pieces, 


An important development of the electrical engineering 
industry seems likely soon to have its headquarters at Wolverhamp- 
ton. e well-known firm of Elwell-Parker is one of several con- 
cerns which are to be amalgamated under the title of the Elec- 
tric Construction Corporation, Limited. The Electrical Power 
Storage Company will be included in the amalgamation, which will 
a)so acquire the ese of the Railway Electrical Contractors, and 
the Julien and Sprague patents for electric traction and transmis- 
sion of power. It seems probable, our Birmingham corre- 
spondent seems to think, that the effect of this union of 
interests will be to extend the employment of electricity in this 
country in many of the directions to which it bas been so 
successfully applied in the United States, The lighting of railway 
trains, tramways, and canal traction, and the working of mines are 
among the newer branches of electrical work which the Corporation 
proposes to develope. Elwell-Parker, who arranged some time 
back for the removal of their works at Wolverhampton to more 
commodious premises just outside the town, have now acquired an 
additional space of lid acres. This addition will make a total area 
of 24} acres for the erection of the new works. Upon these 
premises a new branch of the industry in the shape of electro- 
chemical manufacture will be developed. Elwell-Parker at present 
employ 500 men and boys. 


Messrs, W. anv T. Avery, Birmingham, have sent to the 
Paris Exhibition a large display of their extremely ingenious auto- 
matic weighing, cartridge-filling, and other machines. One of the 
most remarkable exhibits is a self-acting electric weighing apparatus, 
capable of weighing 20,000 kilogs., and sensitive to 2 kilogs. It is 
applied to an ordinary platform machine. As soon as any weight 
is placed on the platform, the free end of the beam comes in con- 
tact with the platinum point of a terminal screw. The circuit 
of the battery is thus made, and it instantly pulls in a clutch 
which gears with a small poise. At the same time it actuates 
a switch, which puts another and independent battery in 
circuit. This second battery drives a small rotary motor 
attached to the beam, and this, in revolving, propels the small 
poise, which indicates up-to 100 kilogs. Should the weight be 
in excess of this, at the end of its journey it comes in contact 
with a lever which switches the current to a magnet that pulls the 
clutch of a second poise into gear. This poise recorcs up to 
10,000 kilogs., and, should the weight exceed that, it in like 
manner at the end of its journey switches the current to a third 

ise, thus making a total weighing capacity of 20,100 kilogs. 
Bhould that not be sufficient, the current is broken altogether 
until some of the weight is taken off. A second electric machine, of 
simpler construction, and weighing up to 10cwt., is also to be 
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VIENNA.—Messrs. Gerotp and Co., Booksellers, 

LEIPSIC.—A. TwieTmeveEr, Bookseller. 

NEW YORK.—Tae Wittmer and Rocers News Company, 
81, Beekman-street. 


—————————————————_———————— 
PUBLISHER'S NOTICE. 


*,* With this week's number is issued as a Sy ta Two- 

e Engraving of her Majesty's First-class Battle Ship, Benbow, 

40,600 tons. Every copy as issued by the Publisher contains this 

Supplement, and ibers are requested to notify the fact 
they not receive it. 











*.* THE ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
COLONIES FRANCAISES, ESPLANADE DES INVALIDES. 

*,.* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalides. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address“ ENGINEER NEWSPAPER, 


*," All letters intended for insertion in Tux Enoreer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 

s that letters of inquiry addressed to the public, and intended 





for insertion in Paes Sie dean in = cases, ped yen eg a large 
envelope legibly direct the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwa: to their desti- 


nation. No notice can be taken of communications which do not comply 
with these instructions. 

C. P. G.—There are no qualifications. Any ene may write C.B. after his 
naine, if it gives him or his friends pleasure. No one can prevent him. 

A. B. as letter sent to the address you gave has been returned, Apply for 
the machines to Messrs. Harvey, Graham, und Co., 10, Bush-lane, Cannon- 
street, 


E. W.—It is quite impossible tor 





1 a book unless we know what your 

al ts are. If you are a good mathematician you 

cannot have a better general book than Rankine’s. If you are not, sucha 
book would be useless to you. 

J. H. G.— Your aqueduct will probably be amply stiff’. Itcan bemuch improved, 
with little trouble or expense, by rivetting two longitudinal angle irons, 
S8in., of light section, along the top, near the middle of the width, taking 
care that each angle iron is in one piece. The sides may be stiffened with 
advantage by similar angle irons, rivetted up and down at every four feet. 
These irons should be carried across under the bottom. 








MACHINE FOR POLISHING SHEET ZINC. 
(To the Editor of The Engineer.) 

Sir,—I want a machine for polishing sheet zinc 80in. long by 20in. 
wide. Can any reader tell me the most likely manufacturers to go to for 
information ? P. HL 

London, June 30th. 
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be made. Tue ENGINEER is registered for transmission abroad, 

A complete set of Taz Enatneer can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
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Subscriptions sent by Post-office order must be accompanied by letter of 
= to the Publisher . Thick Paper Copies may be » if preferred, at 


rates, 
Remittance by Post-ofice order, — Australia, Ly ~y Brazil, British 
Columbia, British Guiana, Canada, Cape of Hope, Denmark, 
wwaiian ds, France, Germany, Gibraltar, Italy, Malta, 
auritius, New Brunswick, Newfoundland, New 

Zealan Switzerland, Tas- 
West Indies, 


on London.—Austria, | omg | = oy ae Fm + mg 
Chili, £1 168. Borneo, é ee ‘ fanilla’ 
Sandwich tea ava, and pore, £2 0s. 6d. Manilla, 





es 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
“or every ay Foo afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
measures an inch or more the charge is ten shillings inch. All 
single advertisements from the country must be accompanied ie Post-office 
order @ gagment. Alternate advertisements will be inserted with all 
regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
Prices ing Displayed Advertisements in ‘' ordinary” and ‘‘ special” positions 
will be sent on application. 
Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for grins to press with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department of the 
per are to be addressed to the Publisher, Mr. Sydney White; all other 
Tetters to be addressed to the Editor of Tue ENGINEER. 








MEETINGS NEXT WEEE. 


Roya Inetitvtion.—The evening discourse on Friday, June 14th, will 
be given at nine o’clock by Mr. C. V. Boys, A.R.S.M., F.R.S., on *‘ Quartz 
Afternoon lectures at three o'clock :—Tuesday, June 11th, ‘‘ Some 
Recent Biological Discoveries,” by Professor E. Ray Lankester, F.R 8. 
Thursday, June 18th, experimental lecture on ‘‘ Chemical Affinity,” by 
Professor Dewar, F.R.8. Saturday, June 15th, “‘ Idealism and Expe- 
“one in Art and Life”—the Tyndall Lectures—by Professor W. Knight, 
Geo.ogists’ AssociaTion.—Friday, June 7th, at University College. 
“Notes on the Artificial Unmaking of Flints,” by Mr. T. Hay Wilson; 
and the “Geology of Upton and Chilton, in Berks,” by Mr. A. J. Jukes- 
Browne, F.G.8. Saturday, June 8th, to following Tuesday, excursion to 
the Crag district. 





DEATH. 


On the 8rd inst., at Saul Lodge, Gloucestershire, Wittiam Brown 
CireoraM, M.I.C.E., aged seventy-nine years. 
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THE CONEMAUGH FLOOD. 


Tue daily press has made our readers familiar with 
some of the details of the deplorable catastrophe which 
took place on May 30th. On the evening of that day a 
dam burst and a mighty torrent of water rolled down a 
valley some miles long, carrying all before it. It is 
beyond our province to record the soul-harrowing events 
of that dreadful night ; unfortunately an engineering 
question of much importance is involved, and this we have 
to consider. At the head of the valley a dam had been 
constructed several years ago of very considerable size ; 
there are as yet no precise details available. It is said 
that the dam was about 700ft. long, 100ft. high, and 90ft. 
thick at the base. This last dimension is inconsistent 
with the idea that it was an earthen dam. Pessibly it 
was a compound structure of timber, concrete, and earth, 
similar to others in the United States. It penned up a body 
of water four miles long, two wide, and some 7O0ft. deep. 
It was originally intended as a feeder for the Pennsy]- 
vania Canal; the railway superseded the canal, and 
Lake Conemaugh, as it was called, came into the hands of 
various Pittsburgh clubs, by whom it was used for 
boating, fishing, and skating. It appears that the people 
resident in the valley some 300ft. below the level of the 
bottom of the lake were not unnaturally concerned as to the 
sufficiency of the dam. The clubs seem to have employed 
an engineer who inspected the dam every we and 
reported that it was quite safe. We know that more 
laxity exists in the United States in engineering affairs 
than is = met with, at least, in England. But in 
spite of dreadful rumours to the contrary there does not 
seem to be any reason to doubt that the dam wasin fair con- 
dition. Noone, wedaretohope, could be sufficiently criminal 
to shrink from making the facts known had it been other- 
wise. To the failure of this dam all the mischief done 
was mainly due, and the questions which interest engi- 
a are, how was the dam constructed, and why did it 
ai 

Concerning the first point we must wait the arrival 
of information from Pittsburgh. All the facts will come 
out during a Governmentinquiry. As regards the second 
question, it is possible to express an opinion which will 
probably not be far from the truth. Tremendous torrents 
of rain broke over the western slope of the Allegheny 
mountain range, due to warm wet winds blowing in from 
the Atlantic. The moisture was precipitated in a way 
too well understood to need explanation here. The result 
was that an enormous volume of water was poured into 
Lake Conemaugh. In all cases when dams are made 
of any considerable dimensions, byewashes are pro- 
vided. These act the part of safety valves. When 
the reservoir becomes full nearly to the top, the water 
finds its way over the sill of the byewash and is led down 
a suitable channel to the watercourse below. If the bye- 
wash acts effectively the reservoir cannot fill beyond a 
certain point. In the case of earthen dams we have a 
eat bank, down through which, from top to bottom and 
or its whole length, is a wall of clay impervious to water. 
The weight of the earthwork resists the pressure of the 
water. If the water should rise to such a height that it 
can flow over the top of the dam, it will ually wash 
away the embankment, by carrying the earth down its 
outer face. This process will go on gradually, with more 
or less rapidity, until either the whole dam becomes 
weakened and gives way, or until an important breach is 
made, possibly only a few feet wide. This breach will be 
widened with appalling rapidity, and finally the whole 
contents of the reservoir will be discharged. Two things 
are essential to prevent this—first, that the byewashshall be 
sufficient to discharge the largest volume of water that can 
be poured into the reservoir; and, secondly, that its sill shall 
be several feet below the top of the embankment. The 
latter precaution would be unnecessary if winds never 
blew. More than one embankment has been wrecked 
simply because waves were produced by storms, which 
waves, breaking over the crest of the embankment 3ft. or 
4ft. above the true level of the water, gradually washed it 
away, with the results we have indicated. There is every 





reason to believe that numerous reservoirs now exist 
which are by no means wave proof, a foot more or less 
making all the difference between safety and danger. 

It seems probable that Conemaugh Lake was, as a rule, 
not kept full. —— was to be gained, and the 
engineer in charge would not be likely to stress the 
po me ah unnecessarily. If this was the normal con- 
dition of the lake, it is quite possible that the byewashes 
had been neglected. Perhaps no water had run over 
them for years. When the floods came down from the 
heavens the lake would fill rapidly, and at last reach the 
level of the byewash. It seems that this was inadequate 
to prevent the further accumulation of water. The 
result would be the washing away of the dam by water 
pouring over its top. We know the rest. This theory 
is supported by the statement that during the forenoon 
of the last day of May danger was apprehended, and 
forty men were employed on the dam. Assuming that 
they were under the orders of a competent engineer, they 
would be employed in facilitating the escape of water, 
clearing the byewash, or even lowering its sill. It is 
scarcely conceivable that they could do anything else, 
unless, indeed, they were engaged in the futile task of 
trying to stop overflows on the body of the dam with 
sand _ bon and clay. 


There is another hypothesis, but we put it forward 
with reluctance. It is that the dam had been neglected 
in order to save money, and that the ae part had 
suffered. Now a dam 100ft. high might have the top 
20ft. or so inaruinous condition and yet be perfectly 
safe, and competent to keep the water behind it-at a 
depth of 70ft. or so. Means might exist, such, for 
example, as sluices, in the regular outfall, by which the 
depth of the water could be controlled. When it rained 
hard the sluices could be raised; in fine weather they 
could be closed. The byewashes would not have come into 
operation, such being the condition of matters on Thurs- 
day and Friday, the last days of May. The sluices being 
inadequate to discharge the wholly abnormal volume of 
water poured into the lake, it would rapidly rise, and 
long before the byewash level was reached the dam 
would be pen We trust that the evidence which 
will be forthcoming will disprove this theory. There 
remains one more which we accept as true until it has 
been proved to be erroneous. It is, that the dam was in 
all respects safe and well maintained ; that the dimensions 
of the byewashes had been carefully calculated on the basis 
of the er known rainfall; that they had worked 
well for years; and that the disaster was due entirely to 
the circumstance that the rainfall was so abnormally 
heavy that the byewashes could not cope with it. The 
parallel case would be supplied by an engineer who put up 
a roof calculated to stand a wind pressure of 50 lb. per 
square foot. A tornado on its travels meets with this 
roof, and, exerting a pressure of 80 lb. on the square foot, 
destroys it. The engineer must not be blamed. 

There are in this country and abroad a great many 
reservoirs quite competent to do a great deal of mischief 
if they gave way. It is to be hoped that they will not 
lack competent inspection by independent engineers. The 
danger to be apprehended when a dam is built of masonry 
instead of earth is not quite the same in character; but 
it would not be safe to permit the water to pour over the 
top even of a masonry dam, unless proper precautions had 
been previously taken. The great danger, however, in 
the case of all masonry dams is settlement, which will 
cause cracks, and may lead to the failure of the whole 
structure. On one point we cannot insist too strongly. 
It is, that no dam can be considered safe or sufficient unless 
the reservoir can be filled without apprehension until the 
bye-washes come into play. We fear that this is not true 
of all reservoirs in Great Britain, and the sooner defects 
are corrected the better. Of course there are numerous 
instances in which the bursting of a reservoir would only 
cause inconvenience. On the other hand, there are 
numerous little reservoirs hardly larger than big mill- 
ponds, the bursting out of which, We perma d at night, 
would be certain to cause the deaths of persons living in 
houses down stream. The very smallness of the body of 
stored water induces neglect, but the responsibility of 
those in charge is not the less because the lives risked 
may be counted on the fingers of one hand instead of by 
the thousand. 


ADMIRAL SCOTT ON THE GUN QUESTION. 


ApmiraL Scort has recently published two pamphlets, 
together with a copy of a letter written by himself to the 
Duke of Cambridge, on the present state of our heavy 
ordnance, and especially on the loss occasioned to the 
country and the injury done to himself by the persistent 
refusal to make a thorough investigation into the question 
of rifling. Admiral Scott urges that the main cause of 
trouble in recent, as in earlier guns, is the violence done 
to them by the mechanical blunders, or we might almost 
say mechanical cruelty, connected with our system of 
rifling. An increasing twist, necessitated short bearings 
on our projectiles, which was in its way bad enough ; 
but this evil is greatly intensified, so we wnder- 
stand the writer to urge, by the combination of “ nip,” 
or tight fit, employed to hold back the projectiles of 
breech-loading guns, with a combination of uniform and 
increasing twists. To this combination he attributes the 
accidents on board the Collingwood, Caroline, Colossus, 
Ajax, Canada, &c. All these failures, he says, are as 
clearly traceable to the bad plan of checking the onward 
speed of the projectiles when moving through the bore at 
a high velocity, as is the splitting of the inner tubes or 
liners of so many guns to the unsteady movement of 
their projectiles. To quote more fully, the complications 
in our new guns are enumerated as follows:—“(1) The 
——— are held fast until the powder pressure rises 
sufficiently high to force them through the smaller 
diameter of the neck of the shot chamber, and become 
rifled in a moment; (2) the projectiles consequently first 
start with a sudden jerk—which must throw a sharp jar 
upon the gun—then rush along a nearly straight line of 
rifling, and are then checked again by the rapidly in- 
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creased gaining twist; (3) the projectiles while being thus 
whirled up by their heels, necessarily sharply strike the 
bore with their unsupported shoulders; (4) the projectiles’ 
increasing rapidity of rotation is changed upon their 
entering the uniform rifling—which is intended to impart 
steadiness of rotation. Thus four distinct movements are 
impressed upon the projectiles—after cutting their way 
through the neck of the shot chamber, and acting as 
mandrils to burst it open—viz., from retardation by a 
strong band the projectiles start with a sudden rush, then 
rapidly gather way, are again retarded, and afterwards 
steadied.” The remedy for this great evil, Admiral Scott 
believes, is to be found in uniform rifling, coupled with 
long bearings on the projectiles and proper centreing. He 
urges that his services, which have been acknowledged by 
high authorities, should entitle him—especially in the 
presence of real difficulties with our guns—to obtain a 
full trial for his system of rifling, compared with that at 
present in the service. 

Admiral Scott’s own pamphlets! should be read by 
those who are interested in this question. He has been 
very successful in his designs, and, as he points out, his 
opinions have much to recommend them. We confess 
to being horrified at the estimate—for we have no 
absolute proof—of the probable length of life of our 
heavy guns. It is worth while to undertake any fairly 
promising investigation, with a view to prolonging 
their period of usefulness. In some particulars, however, 
we think information might be given which would 
enable us to judge better of the state of the case than we 
can at present. If Admiral Scott’s contention is right, 
ought we not to be able to see traces of the action he 
describes, in the burst guns? As we understand him, the 
gun ought to yield generally at a point a short distance up 
the bore; but this is not the case. They have generally 
broken at a short distance from the muzzle. Then the 
action he describes is a bruising action, which would be 
continually at work, whose effects ought to be visible on 
guns that have been fired many times. So far as we have 
information, however, the bores have suffered from rush 
of powder gas pure and simple, and have been enor- 
mously saved by the adoption of gas checks, tight 
fittings, &e. Were we, then, in a ition of authority, 
we should be inclined to examine the guns in the service 
carefully, in order to see if traces of the injuries so well 
described by Admiral Scott are to be found. We can 
conceive that results might be discovered which would 
go far to establish Admiral Scott’s position; but we do 
not know of any such indications. So far as we have 
evidence, it is to the effect that the development of 
extreme slowness of powder has outrun the proportions 
of the guns and strained them forward, while the rush of 
gas is such as to produce erosion, to an extent totally un- 
known in earlier days. Lastly, we depend so greatly on 
our enormous charges of powder burning comparatively 
slowly, that, should conditions be upset, and sudden and 
violent explosion occur, we have to count with a power 
so vast that it is out of all proportion to what the guns 
are made for. These causes have, we think, been proved 
to have produced most of our troubles. Flaws in steel 
appear to be probably responsible for the rest. At the 
same time, the more we strain our guns the more reason 
we have to try and save them in every way. We should 
certainly wish Admiral Scott to have access to all infor- 
mation, and to have a full investigation made into the 
question. 


SPIRIT ENGINES. 


THE paper read by Mr. Yarrow before the Society of 
Arts on the 22nd ult., and published in our columns last 
week, raises questions of more importance than may 
appear at first sight. We do not propose to consider the 
possibility of developing the little launch engine of seven 
or eight horse-power into the propelling machinery of a 
great ocean steamer. That is probably feasible. What 
we have to deal with at present is the bearing of Mr. 
Yarrow’s experiments on standard orthodox thermo- 
dynamical teaching. It has hitherto been laid down as a 
fundamental principle, that the efficiency of a heat engine 
is absolutely independent of the nature of the form of 
matter used as an agent for converting heat into mecha- 
nical work. If, for example, we expand air by heating it 
under a loaded piston, the piston will rise and work will 
be done. If instead of air we cause water to expand, the 
result will be the same. The expansion of a metallic rod 
may be employed to produce a mechanical effect, or we 
may use steam. But in all cases the efficiency of the 
T-¢ 4 

Yi ’ 
being the temperature at which the working substance 
receives heat, and ¢ the temperature at which it 
rejects it. At first sight this statement, that the 
efficiency of a heat engine is independent of the 
agent employed, appears to be inconsistent with 
certain facts. For example, it is known that much less 
heat is required to evaporate ether than will suffice to 
evaporate an equal weight of water; and it might be 
supposed, further, that an engine working at a given 
pressure would make more strokes for a given expendi- 
ture of fuel, if ether was used as the working fluid, than 
would be the case if water was used. The answer is that 
the density of ether vapour is much greater than that of 
water, and accordingly the volume of ether vapour pro- 
duced from a given weight of ether is much less than the 
volume of steam produced from a similar weight of water. 
Not only is it much less; it is stated that it is exactly as 
much less as the heat of vaporisation is less. Therefore, 
other things being equal, if a pound of coal produces 1000 
revolutions of a given engine working with steam, it will 
produce 1000 revolutions with ether vapour. When the 
water is used, 10 lb. of steam will be produced; but when 
ether is employed, each pound of coal will produce about 
54 lb. of ether vapour; but a cubic foot of ether vapour 
will weigh 5:4 times as much as a cubic foot of steam. 


apparatus will be represented by the formula E = 








1“ The Great Gun Question” and “Muzzle and Breech-loading 
Ordnance, Causes of Failures and their Prevention.” Published by 
Wightman and Co., 104, Regency-street, Westminster. 





It will be obvious that if this were not the case, then the 
fundamental theory of heat engines must be erroneous. 
Now it so happens that not many experiments have 
been made to test the truth of the theory; some experi- 
ments have been made which support it. The mathema- 
tician sees in the theory something which is complete, well 
rounded, and neat. Indeed, the whole of the propositions 
on which thermo-dynamics are based are the result far 
more of mathematical reasoning than of direct experiment. 
No such thing, for example, as a perfect reversible 
heat engine, as defined by Clausius, has ever existed. 
It has been taken for granted that certain laws must 
exist, because they ought to exist; but the experimental 
proof of their existence is meagre. The physicist, as 
usual, instead of saying, “I believe,” says “I know;” and 
that is a very foolish thing to do, because very little 
indeed is known in science that has not been conclusively 
proved to be true by repeated experiment. 

If our readers will think the matter out for themselves, 
they will see that when heat is applied to any substance 
in order to get work done, the heat is expended in two 
ways—part of it goes to do internal work in the body 
heated, and part of it is available for external work. For 
ms if we heat ice, we must expend 142°6 units per 
pound on internal work, to reduce it to water, and it is im- 
possible to raise its temperature above 32 deg. Ifa bar of 
brass is raised in temperature, it will be expanded; but a 
portion of the heat is converted into work done in overcom- 
ing the cohesion of the molecules, a part is available for the 

rformance of external work. It is essential to the theory 
aid down in text-books that the internal work shall be 
independent of the nature of the material as well as the ex- 
ternal work. If it is not, then the theory cannot be univer- 
sally true. Experiment has proved that it is true of certain 
substances, and the error of the physicist consists in draw- 
ing a large deduction, and saying that it is true of all. 
Because of this statement few or no attempts have been 
made to utilise volatile liquids in heat engines. The 
physicist, as he has often done before, bars the way by 
saying, “I know it is of no use to try ether or petroleum, or 
anything else—these things are neither better nor worse 
than water.” Mr. Yarrow has, however, apparently 
proved that the physicist is mistaken, and that his 
assertions are not true as concerns petroleum spirit. They 
may or may not be true of other fluids, liquids, or solids. 
We confine ourselves to the resultsobtained by Mr. Yarrow, 
and these justify the belief that petroleum spirit is not 
only in practice, but in theory a better working fluid 
than water. There can, we think, be only one expla- 
nation of why this is so, and that may be summed up in 
very few words. Petroleum spirit is better than water 
because less internal work has to be done in it, and more 
is available for external work than is the case with 
water. We do not assert dogmatically that this is 
certainly true; we put it forward as an hypothesis justified 
by Mr. Yarrow’s experiments. Let us see what it is that 
Mr. Yarrow has within limits proved. 

In the first place, we may put on one side the results he 
has obtained with his spirit launches. These show an enor- 
mous economy as compared with steam launches. That is 
duein some measure to theremarkable relative efficiency of 
the boiler, as pointed out and explained very clearly in 
Mr. Yarrow’s paper. The conditions are so dissimilar in a 
spirit and a steam launch, that no proper comparison can 
be drawn. Our deductions are based on the experiments 
which he made in his own workshops with an engine 
which was so constructed that the boiler etficiency 
question was totally eliminated. For an equal expenditure 
of fuel, under conditions as nearly identical as it was 
possible to make them, 11,975 foot-pounds were got per 
minute with petroleum spirit, and 5199 foot-pounds with 
water. A given quantity of heat will evaporate 1lb. of 
water and 91b. of petroleum spirit under the same con- 
ditions of pressure. Now, according to theory, the volume 
of the steam of the water and of the vapour of the petroleum 
should be the same. Experiment, however, proves that 
it is nothing of the kind; on the contrary, p v being taken 
with water to represent 5199, with spirit pv represents 
11,975. But this is not all. Mr. Redwood found by direct 
experiment that petroleum spirit, instead of giving one 
ninth of the volume of vapour that water does at atmo- 
spheric pressure, gives one fifth, or not very far from 
twice the proper quantity according to theory. It must 
not be supposed that Mr. Yarrow’s experiments were 
confined to those described before the Society of Arts. 
We happen to know that his investigations have been 
much more prolonged, elaborate, and expensive, than his 
paper implied. It is very difficult to see where any error 
could have crept in. We must not, however, fall into the 
mistake which we charge physicists with committing, and 
draw important dogmatic deductions from insufficient 
premises. It may be that it can be shown that Mr. 
Yarrow is all wrong, that Mr. Redwood was mistaken, 
and that there is no theoretical advantage secured 
by using petroleum spirit instead of water as a working 
fluid. But the available evidence of practical experiment 
is, for the present at least, all the other way ; and it must 
not be forgotten that the physicist and the mathematician 
demonstrated to their own satisfaction that compounding 
asteam engine could not possibly make it more econo- 
mical. It is quite on the cards, however, that instead of 
showing that Mr. Yarrow is wrong, professors will come 
forward and show that he is perfectly right, and that 
they knew all about it long ago; but as no one had ashed 
them the question whether petroleum spirit could or 
could not be used with advantage, they had said nothing 
about it, leaving it as usual to the engineers to find out 
for themselves. 


SANITATION AT PEARL FISHERIES, 


Tue late outbreak of cholera which has just brought 
the pearl fishery in the Gulf of Manaar to a peremptor 
close is but one of the many cases of the kind whic 
naturally direct attention to the dangers with which the 
gathering of the pearl harvest is attended. Before con- 
sidering the special points connected with sanitation at 
these fisheries, it will be as well just to allude to the 








conditions under which such operations are carried on, for 
it is to these, and to the difficulties which arise out of 
them, that the oft-repeated epidemics of cholera following 
them are due. In the first place, it may be observed that 
the widespread location of the pearl banks, on the coast 
of Ceylon more especially, prevents it being possible in- 
variably to assemble the attendants on these occasions at 
the same spot. The latest fishery—that to which we 
intend reference in illustration of our remarks—had to be 
conducted from a site many miles south of that custom- 
arily selected at Silawaturai. The oysters to be fished on 
this occasion had, from some cause or other—it is believed 
owing tothe stream of muddy water issuing from the 
river at Arippu—become removed from the more 
northerly situated banks on which they are generally to 
be wins The fact, therefore, compelled accommodation 
for the fifteen to twenty thousand people who attend the 
fisheries to be provided on a bare, sandy spit. The 
uncertainty as to whence operations may have to be 
conducted, of course renders it impossible to provide 
those permanent sanitary arrangements which probably 
could alone insure entire immunity from the epidemics 
so often resulting from an enormous congregation of 
natives. Such provision of this character as it is possible 
to provide has therefore to be improvised in the readiest 
ieciden practicable and it says much for the officials to 
whom pearl fishery arrangements are entrusted that their 
efforts to secure health among the many thousands of 
people who assemble have been so constantly attended 
with the comparatively large measure of success they 
have hitherto been. 

The endeavour to make this provision prior to the 
fishery of 1889 was attended with special ditticulty. On 
a perfectly bare sand, huts had to be erected for housing 
the thousands expected, water in sufficient abundance for 
their personal needs, as well as for the washing out of the 
decayed millions of oysters, had to be provided, and 
arrangements had to be made for the removal of the 
decayed material and of the excreta of, as we have said, 
some fifteen or twenty thousand persons. No light task, 
certainly, when due regard is given to the habits of the 
natives of the East, and one the accomplishment of which 
must entail the enforcement of laws of quite Mosaic 
sternness. There were provided by Nature on the site 
chosen for this vast temporary encampment two facilities, 
which, while materially lightening two of the difficulties 
to be coped with—those of water supply and drainage— 
we believe to have been, in point of fact, in themselves 
the main cause from which the outbreak of cholera 
arose; and, if our views in this respect be correct, that 
outbreak should act as a strong caution in all future 
instances where a site has to be chosen for a pearl 
fishery on unaccustomed ground. The site on this 
last occasion was, as before stated, on a bare, sandy 
= The fact of this being fortunately well exposed to 
the free action of the wind constituted, no doubt, an im- 
portant safeguard which probably delayed for some con- 
siderable time the outbreak which finally occurred. But 
underlying the spit, and within but a few feet from the 
surface, was found an abundance of water which perco- 
lated readily through the sand. Shallow wells were dug 
in the latter in the number deemed sufficient for the 
supply of water required. But the same sand which 
could be readily relied upon to prevent accumulation upon 
it, offered the most facile means possible for the tainted 
water used for washing the decayed oysters and for per- 
sonal purposes, to find its way into the wells from which 
potable water had, as it turned out, to be drawn. It is, 
we believe, the case that the operation of washing out 
the oysters after decaying them in the sun is prohibited 
within certain defined limits ; but considerations of con- 
venience and economy prevent such limits being fixed very 
far from the centre of population. Ina soil such as was 
that of the site selected, the land springs, when charged 
with impurity from the surface, would be almost sure to 
taint in a greater or lesser degree all the water over a 
very large area, and it is most probably owing to want of 
due consideration being given to this fact that the initia- 
tion of disease was due. Two provisions, it seems to us, 
might have been, and should have been made to guard 
against this danger. One of these, the liberal provision 
of condensed water for drinking purposes, appears to have 
been attempted, the boilers of the Government steamer 
Serendib, which wasinattendance from the commencement, 
having been temporarily converted into condensers, the 
pure water thus obtained being led by hose pipes to tanks 
constructed on the shore. Most unfortunately, it appears 
that this arrangement proved defective from some cause 
or other, connected either with the worn-out condition of 
the steamer’s boilers, or some inefficiency in the mode of 
their adaptation as condensers; and, practically, this 
source of supply proved to be wholly inadequate to the 
needs of the thousands temporarily congregated. It 
must certainly exonerate very materially the officials 
who were charged with the necessary preparations, 
that one of the methods relied upon by them for main- 
taining health failed from causes which they person- 
ally could not foresee. It is a question, however, whether 
the defects we have referred to must not be chargeable 
against those entrusted with the preparation of the con- 
densing apparatus. 

But quite apart from this provision there remains the 
second alternative, which, if it had been adopted, might 
have had the effect of nullifying ill-results to the failure 
of the condensed watersupply. In such a soil as we have 
described, and for the reasons we have given, surface wells 
should on no account have been adopted. When the 
condensed water supply failed—and this was, of course, 

ossible at any moment—the people had no alternative 
pat to drink the water from these wells, polluted as it 
had become from the ready percolation of that in which 
the decayed oysters had been washed. No surprise can 
be felt that from such a cause cholera ensued. The view 
we entertain is that numerous tube wells should have 
been sunk to very considerable depths, and every pre- 
caution taken that the water rising in them should 
not commingle with that which received within a few feet 
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of the surface the taint of the drainage from the oyster | industrial agitation was justified, it is the present one against 
washing. Had the supply been drawn from some 20ft. or the proposed new rates of the railway companies. 


30ft. below the surface, even supposing that it came from 
percolation of the upper waters, the filtering effect of such 
adepth of sand must have almost certainly sufliciently 
purified it to have rendered it innocuous. The only 
wonder is, when it is remembered that probably about 
fifty million of decayed oysters had been washed out upon 
the sandy surface, that the epidemic did not earlier break 
out and be attended with even more fatal results. Of 
course, directly it appeared the fishery was immediately 
closed by the officials, and it was a case of sauve qui peut 
among the natives; so that within two days the busy 
settlement had become altogether deserted, but not before 
the English captain of the Serendib and some forty or 
fifty natives had fallen victims to the fell disease, while 
there is every reason to dread lest among those who 
escaped there were many who carried away the germs of 
infection possibly to propagate the epidemic in many 
localities. It would certainly seem as if arrangements to 
be made on all future occasions for further fisheries should 
be supervised more fully than they have hitherto been 
by competent sanitary experts. We have no word of 
blame for those officials who on the late occasion did their 
best according to the knowledge po by them; but 
no sanitary engineer, such as should have the chief direc- 
tion of preparations for these peculiar gatherings of 


THE PENISTONE RAILWAY ACCIDENT, 


accident, on the 30th of March last, Major-General Hutchinson | is: 
states what was regarded as a foregone conclusion. He has 
found that the accident was caused by the fracture of the 
leading axle of the engine of the excursion train, resulting in the 
break-up of the front of that train, the collision being due to 
the tender thereby falling foul of the down line, about sixty 


accident again raises the important question of how many miles | ;, 


attended with great public advantage if these gentlemen would 


internal flaw, which no examination, however critical, can | g 
reveal, Probably the only plan approximating to safety is to | , 
fix the “life” of an axle of a wheel at so many thousand miles; | }, 


year after year. Mr. Longridge claims to make wire guns 
much faster and cheaper than any on the present system. 
His Russian gun appears to have been most successful ; 
we surely ought to insist on the question of his guns 
In his report to the Board of Trade on the Penistone railway | being fairly taken up and grappled with. In the main 


sue of his pamphlet we fully support Mr. Longridge. 








McINNES’ INDICATOR. 





THE accompanying engravings illustrate an indicator which 


ards inside the Huddersfield Junction down home signal, just | }, 1 points to which attenti he d d i 
before the engine of the down mail train reached the down dis-| the invention of Mr. T.S. MeInnes, of Messrs. T. S. McInnes 
tant signal of that junction. The inspector adds that this | ang Cairns, Waterloo-street, Glasgow. Although the indicator 


, comparatively speaking, of recent introduction, it is, we 


axles should be allowed to be run, before being submitted to an | understand, already extensively in use, both for marine and land 
exhaustive examination as to the existence of flaws. He regards engines, and has been favourably reported upon. The aim of the 
this as a question to be settled by a conference of the locomotive | inventor has been the production of aninstrument which should be 
superintendents of the various railways, and he thinks it would be | efficient at all pressures and speeds, and at the same time capable 
— - - of giving steady full-sized diagrams. High-speed indicators 
undertake this important duty, Meanwhilehe laysitdown as most | ysyally only allow diagrams of very small size, and this limitation 
necessary that all axles should be subjected to critical examina- | penders them unsatisfactory when used for slower speed engines. 
tion, In this counsel everyone will concur, but the difficulty is | 4 McInnes’ indicator will give, if desired, a card 5in. long by 
that axles which to all outward seeming are sound enough, and | gin. high ; it will give a large diagram without spring or other 
answer to every known test, suddenly break down from some | ogeijlation or vibration, sufficient to cause distortion of the 


iagram up to a high speed, and it is intended that it shall be 
sed for the main engines of a steamer, and for the numerous 
igh-speed auxiliary engines which always form part of the 


and even then there would be no security against the hidden equipment of first-class modern steamships. The necessity for 

















people, would have exposed the health of the settlement | fault insidiously stealing the strength and cohesion of the eteel. 


to such a chance as we have described under the conditions 
which would have been patent to him, 





RAILWAYS AND CORPORATIONS, 


Tr is rather singular that so much opposition to the revised 
classification and schedule of maximum rates has come from the 
corporations in many parts of the country, because they are 
comparatively slight contributors to the volume of traffic on the 
railways, and also because the railway companies are not only 
heavy ratepayers in most of the corporate districts, but also 
because they are ratepayers who receive little in return. They 
provide light for their own requirements and approaches, and 
they also do the watching that is needed for their property, so 
that they receive very little in return for their contributions to 
the rates. But they have formulated very many objections to 
the proposals of many of the railway companies, though it seems 
to be doubtful whether they have legal powers to expend money 
out of the rates in support of the opposition. It is quite pro- 
bable that the action of the corporations in this matter may 
bring up the relative position that they occupy, and it may 
show one rather remarkable fact, that while the railway com- 
panies’ rates are lower than they were—that is they carry more 
for a given sum than they used to do—the taxes levied by the 
corporations on the railway companies are increasing, and that 
with some rapidity. In the accounts of the chief railways there is 
no division between the sums paid to the corporate authorities 
and to the poor-law authorities, but it is at least certain that 
both have contributed to the enlargement of the total sums paid 
for rates and taxes by the railway companies. In the last half-year 
the Metropolitan Railway Company paid more than £18,000 for 
rates and taxes on its railway—apart, that is, from the sum paid 
on the landed property it owns—and this for a line worked on 
less than thirty miles is certainly a heavy taxation. But the 
amount as a total sinks into comparative insignificance when it 
is compared with the £80,000 paid in the last half-year by the 
Lancashire and Yorkshire Railway, or the larger sums paid by 
longer lines. In the same period, the North-Eastern Railway 
paid £100,600 for rates and taxes, and it will illustrate the 
rapidity of the growth of the payments if it be added, that 
exactly twenty years ago the North-Eastern paid for rates and 
taxes £44,000 in the half-year, whilst eight years ago the pay- 
ments were £75,000. On the two lines we have last named 
the payments for rates and taxes are still increasing at the rate 
of £3000 to £4000 per year, so that it seems a matter of doubt 
to what extent they will reach ultimately. One reason, then, 
for any advance in the maximum powers of railways is to be 
seen in the enormous additions that the companies owning the 
lines have to pay for local governmental purposes, from which 
they receive little or no benefit. It is to be hoped that the 
result of the opposition that is being made by the local governing 
bodies to the railways will be to induce the latter to searchingly 
investigate the causes of this increase in the amounts they have 
to pay for what yields them so little and gives them so much 
cause of controversy on every occasion. 


MORE RAILWAY RATES ANOMALIES, 


So convincing as to the possibly ruinous effect of the new 
railway rates, if unopposed, upon the industries of the country, 
are the statistics contained in the “notices of objection” just 
forwarded to the Board of Trade, by the business men of the 
Midlands, that we cannot allow them to pass without giving them 
the prominence they deserve. The objections relate to the 
three chief railway companies, the London and North- 
Western, the Midland, and the Great Western; and they 
are signed by the chairmen or secretaries of the South 
Staffordshire Ironmasters’ Association, the South Stafford- 
shire Railway and Canal Freighters’ Association, the South 
Staffordshire and East Worcestershire Coalmasters’ Association, 
and some twelve other important Midland trading organisations. 
On the London and North-Western Railway undamagable iron 
from Wolverhampton to London is now charged at the maximum 
under the Act, namely, 12s. 6d. per ton for 10-ton lots; but the 
proposed maximum is £1 0s. 9d. Damageable iron is also car- 
ried at present at 12s. 6d., as compared with 19s. 14d., the 
possible present maximum ; but the new maximum is £1 6s, 74d. 
It is proposed that the maximum on light castings from Wolver- 
hampton to London shall be raised from £1 4s. 7d., as at present, 
to £1 11s, 6d.; bedsteads, bolts, currycombs, gridirons, &c., from 
£1 4s, 10d, to £1 17s, 34d.; and coal scuttles, cistern plates, 
hat stands, hollow ware, &c., from £1 4s. 10d. to £2 38, 8d. On 
the Midland Railway—taking a distance of ten miles—it 
1s proposed to increase the maximums for hoop and 
sheet iron castings, &c., from 1s, 8d. to 5s. 6d.; and, taking a 
distance of forty miles, from 5s. to 10s, 84d. For vices, metals 
other than iron, &c., the maximum for a ten-mile distance is 
raised from 2s, 1d. to 5s. 84d.; and, taking forty miles, from 
6s, 8d. to 11s,63d. On the Great Western the proposed increase 
in maximum rates for bar iron, boiler-plates, billets, &c., on a 
sixty miles distance, on the Oxford, Worcester, and Wolver- 
hampton section, is from 5s. to 10s. 9d.; and for hoop iron, sheet 

iron, &c., on a similar distance on the Oxford, Worcester, and 
Wolverhampton section, from 5s, to 14s, 3d. And this is but a 








LITERATURE. 


Naval Guns and their Supply. By Jas. A, Loneripar. Spon, 
London : 1888. 
Tue writer, whose opinion on the matter of guns should 
certainly command attention, takes the Admiralty pro- 
gramme of shipbuilding as his text, and proceeds to press 
home his conviction that we are lagging terribly in the 
supply of efficient ordnance, naturally advocating the 
manufacture of wire guns, but more especially recommend- 
ing a different organisation to deal with the question of 
ordnance. He commences with an analysis of the power 
of our ships. We may say at once that we disagree with 
the analysis in detail, but we think Mr. Longridge makes 
avery good case to support his general conclusions. Any 
analysis where various functions of power are amalgamated 
to give a concise figure expressing a general value for each, 
must be ina great measure arbitrary. Nevertheless, after 
making much allowance, we think Mr. Longridge’s calcu- 
lation extremely incorrect. He multiplies four factors 
together to obtain a figure expressing the value of each 
ship, namely, the displacement in tons, the muzzle energy 
per ton, the penetrative power, and the speed. Now, in 
combining such terms, we ought to consider exactly the 
nature of multiplication, which is, in fact, repetition. 
Thus it is obviously correct to multiply the power of each 
gun by the number, because the fire of each is repeated or 
multiplied. So, in other cases, multiplication may be the 
sound process of combination. The multiplication by dis- 
placement is, perhaps, questionable, but the multiplication 
of penetration by total energy is a gross mistake, in our 
judgment. We admit that total energy is too often 
neglected, and the power of guns is measured only by 
their perforation, but multiplication is not the way to give 
weight to both. The fact is, that in perforating soft 
armour, perforating power only need be mainly considered, 
while hard armour is broken up nearly in proportion to 
the total energy of the projectile. In no case, however, 
can both actions tell fully, they are alternative and mutu- 
ally destructive, though in some case both may partially 
come into play. Suppose one gun has 20 per cent. more 
perforation, and also 20 per cent. more energy than 
another, it follows that it can perforate 20 per cent. more ; 
orif thearmour yields by fracture, and not by perforation, it 
shatters 20 per cent. more. It is, in fact, 20 per cent. 
better than the other gun against any kind of armour. 
Mr. Longridge would multiply 120 by 120, and make the 
difference 44 per cent. 
However, we do not want to deal much further with 
this analysis in detail. This example worked out is 
wrong—it should be five figures, not four. We wholly 
disagree with him in thinking that one Benbow 110-ton 
gun out of two is more likely to be injured than a single 
67-ton gun out of four. We beg to say that the Benbow 
uns are not side by side. It isa pity to make so care- 
ess a statement; further we believe that naval men are 
sound in their preference for barbette guns to turrets. 
The muzzles are the weak place, the monstrous breech 
can hardly suffer injury, and is partly protected in bar- 
bette mountings. Now the muzzles are equally exposed 
in turrets and barbettes. But the fact is that Mr. Long- 
ridge has not studied the barbette mountings, we think. 
We are, however, sorry to differ so much in detail with 
him, and will pass on to his conclusions. We fully admit 
that outside help is not called in enough. The arsenal 
should be a factory of only a proportion of our ordnance, 
where patterns and samples of everything can be made in 
time of peace to check the trade from which a great part 
of our supplies should come. Then in time of war the 
arsenal should work with full power, and private firms 
make for us only and cease work for foreign Powers. We 
do not hold with Mr. Longridge that private makers should 
follow any system they like, so long as they conform to 
certain principal dimensions. Government officers have 
had too much experience to justify this, from the day when 
an inventor at Shoeburyness offered to sit on his gun, and 
was offended at being sent under cover, which gun, when it 
was fired, blew to pieces, up to the unfortunate trial of 
Hope and Longridge’s guns. We do, however, thoroughly 
endorse Mr. Longridge’s complaint, that year after year 
more guns are admitted to be in the category of promising 
much, and yet the number made might be counted on the 
fingers of one hand, we fear. A wire gun was selected to 
fire the jubilee round, and selected as the most powerful 
one existing of its size. Why are we not supplied with 
more? When once a gun is successfully made to bear 








sample of what other trade centres are discovering. If ever an 





having separate sets of low and high-speed indicators is 
a source of inconvenience, and it is very desirable that it should 
be done away with. A feature of Mr. McInnes’ indicator is the 


arrangement of the parallel motion, which combines lightness 


and stiffness, and is at the same time of such a nature that its 
momentum is checked by the action of its component parts. 


This is clearly shown by the engraving. The cylinder, cylinder 
cover, and coupling ring are sheathed with vulcanite, an 
arrangement which enables the instrument to be handled and 
springs changed with much more comfort while working than is 
usual, The indicator cylinder is made open at the bottom to 
allow of its being easily cleaned, and a removable wire gauze 
guard is fitted to intercept grit and dirt. A lock nut, with an 
asbestos washer, is fitted on the screw of the stop-cock, which 
allows a steam-tight joint to be made, with the cock handle in 
whatever position may be found convenient. The card or 
diagram drum is operated by a spiral spring, with an adjustable 
head, by means of which its tension may increased or 
diminished to suit the speed of the engine, and a revolving 
pulley stud allows of the lead or cord being led away at any 
angle. The cord is supplied with an ingenious clip-cord 
adjuster, shown in the engraving. By pressing the ends of the 
levers of this, the cord may be instantaneously shortened 
or lengthened. To obviate the delays and annoyance fre- 
quently caused by the stretching of ordinary cord in cases 
where long leads are required, Messrs. P. S. McInnes and Cairns 
supply a wire cord with six strands of fine steel wire covered 
with a double linen tube, which, though perfectly flexible, 
is without stretch. The pressure of the pencil on the 
drum is exactly adjustable by a screw with milled head 
attached to the upper part of the indicator cylinder, 
and as the end of the pencil arm is free to move laterally 
to any inequality of the paper, diagrams having uniformly 
fine lines are obtained. Professor Kennedy, of University 
College, London, and Professor Smith, of Birmingham, have 
tested McInnes’ indicator on various types of steam engines, 
and speak highly of it; and Professor Jamieson, of Glasgow, has 
also spoken highly of its use in indicating gas engines, the severest 
test, perhaps, to instruments of this description. We have re- 
ceived some diagrams taken by Professor Jamieson from the same 
gas engine, by the McInnes and by another indicator, in March 
of the present year, and they give ample reasons for the prefer- 
ence which Professor Jamieson has expressed. A large number 
of these indicators are now in use by engineering and shipown- 
ing firms on the Clyde and elsewhere, and the names of a 
number of these are before us, but need not be reproduced, 
as their experience only confirms that of others. We have made 
a limited use of the indicator, and our experience with it has 





everything, it seems monstrous to let it drop or wait over 


been very satisfactory. 
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THE PARIS EXHIBITION—ROBINSON AND SON’S ROLLER MILL MACHINERY. 


Fig. 2—ROBINSON SECOND REDUCTION ROLLER MILL. 





THE PARIS EXHIBITION —MESSRS. THOMAS | mix five, and sometimes seven, in definite proportions. | passed on to the separator, in which all dust is drawn off 
ROBINSON AND SON’S ROLLER FLOUR MILL. For this purpose there is under each bin a slowly | by a fan while the grains are spread out, and from this it 





revolving horizontal drum, divided vertically into five | goes to a scouring machine of the ordinary type, with 


Besipes their stand of wood-working machinery in the or more compartments that may be closed by slides, | steel casings and beaters, but with an improved internal 


Palais des Machines, Messrs. Thomas Robinson and Son and so many of these compartments are left open | 


have erected, in the English Food Section, on the Quay ‘as it may be desired to have a fifth or more parts 
d’Orsay, a 320 kilogs., or 


arrangement which cleanses the wheat by causing each 


grain to rub against others, while all bruising of the skin, 
which constitutes the 





two sack, roller mill 
driven by one of their 
10-horse semi-portable 
engines. It is too late 
in the day to point out 
the superiority of roller 
to stone milling, but the 
advantages secured by 
“gradual _ reduction” 
system, in which the 
impurities are elimi- 
nated as soonas released, 
are as follow :—Reduc- 
tionof power and labour ; 
high percentage of clean 
flour; and large, clean 
bran. The mill, con- 
structed by Messrs. 
Robinson, is entirely of 
timber, and is easily dis- 
mounted and re-erected. 
It consists of ground, 
first, second, and third 
floors, and is fitted with 
the firm’s newest ma- 
chines; a provision of 
Black Sea and California 
wheat having been laid 
in for showing the mill 
in practical operation. 
he two varieties of 
wheat are shot from 
sacks into bins on the . ; 
first floor, after which they are never again touched | of any one quality. ‘The discharge from the various | 
by hand. From these bins they are raised by bucket | shoots is received by a revolving worm, which conveys it 
elevators to the top or third floor, being delivered into | ina horizontal direction to the second cleaning depart- 
the wheat bins of the cleaning department, where the | ment. It is a new form of paddle worm which will con- 
grain is freed from the coarser impurities. Though only | vey the grain in either direction, according to the manner | 
two qualities of wheat are used at Paris, it is usual to! in which the paddle blades are set. The wheat is first | 
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Fig. 6—CENTRIFUGAL DRESSING MACHINE. 





bran, is avoided. After 
being scoured the wheat 
is again aspirated, in 
order to remove the 
dust produced by the 
action of the beaters. 
A new wheat-cleaning 
machine, combining the 
aspirator, separator, and 
scourer, is also shown. 
After leaving the 
scourer and aspirator, 
the wheat drops from 
the third floor to the 
second, falling into a 
new brush machine, 
lately patented by 
Messrs. Robinson, and of 
the same construction 
as that above, but with 
the substitution of a 
brush for the steel 
beaters. One great ad- 
vantage of the Robin- 
son wheat-cleaning ma- 
chines is that the 
cylinders are conical, so 
that the beaters or 
brushes may be adjusted 
to the ;A5th part of an 
inch by being _ slid 
laterally, thus causin 
the wheat to be compel 
more or less thoroughly. From the brush machine 
on the second floor, the wheat is elevated to the clean 
wheat bin on the third floor. 

In connection with the clean wheat bin there is a spout 
with a valve fixed in the roller room on the first floor, 
when the wheat is fed to the first roller mill, this valve, 
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adjusted by a screw, being convenient for regulating the 
feed, A magnetic separator then extracts any nails or | plants as ma 
sieces of wire that are so often found in American wheat. | reduction is ol] ; 
The wheat now falls to the second floor, where a cylinder | purification, the firm’s purifier being shown by Fig. 5. 


extracts the “ cockle” or black seeds 
that are almost invariably present, 
and which were until lately the most 
difficult impurity to remove. The 
wheat then falls to the first floor, 
where it enters the first break or 
reduction rolls, which are fluted with 
twelve cuts to the inch, the object of 
this first reduction being to open the 
berry and release the germ. The 
wheat is then again elevated to the 
third floor and allowed to pass through 
the patent rotary scalping machine, 
Fig. 1, an improved machine lately 
introduced, which is attracting great 
attention in the trade, and which 
makes three distinct separations, 
broken wheat, semolina, and break 
flour. The broken wheat is passed to 
the second reduction mill—shown by 
Fig. 2—which has a pair of finer fluted 
rolls, while the semolina passes directly 
to the purifiers, and the break flour to 
the dressing mill. 

The two rolls of the second reduc- 
tion mill revolve at different speeds, 
which vary with the quality of wheat 
to be ground, the pulleys being sup- 
plied to suit. This machine is fitted 
above with Robinson’s automatic 
vibrating feed arrangement, a cross- 
section of which is shown by Fig. 3, 
where A A are the feed hoppers, and 
B a sieve, made to vibrate by the ex- 
centric shaft C, against which it is 
pressed by thespring D. On the ex- 
centric shaft revolving rapidly, a con- 
tinuous stream of grain is delivered 
evenly over the whole length of the 
rolls. The machine is also fitted 
below with Robinson’s patent exhaust 
arrangement—Fig. 4-—which always 
keeps the “stock,” or ground wheat, 
dry and cool. A is the exhaust pipe, 
b is an expansion chamber where 
the exhaust is applied, and has a 
sliding bottom C, also an adjustable 
hood D, When the exhaust is applied, 
the air is drawn through the con- 
tracted space F, as shown by arrows, 
and as soon as it enters the box or 


pands ; thus any good stock that is drawn through F 
immediately drops to the bottom of the box, whilst only 








chamber B it ex- 





Fig. 5—PURIFIER. 


One essential point to be noticed is th t 
number of reductions, the last must be a bran-cleaning r is th " 
operation. The bran “ stock,” as it is called, after leaving | cam be altered while the engine is running by means of the 


break rolls being combined in one machine; but in larger 
py as six reductions are made. 


Fig. |\-ROTARY SCALPER. 


All the machinery and all the timber work, including 





Each the trunks and spouting, are prepared by Messrs. Robin- 
invariably followed by separation and | son in their wood-working department at Kochdale, the 
whole of the work being performed entirely by automatic 


machines. We are indebted for the 
information contained in this article to 
Mr. Craigie Thomson, the firm’s 
miller, who has had much practical ex- 
perience in India. 





THE GUERNSEY WATERWORKS 





THE engravings on page 486 give a gene- 
ral view of the works now being con- 
structed in Guernsey for the supply of the 
island. The population of the whole dis- 
trict is about 32,000, supplied with water 
from public and private wells. Often 
water is scarce, or only obtainable by 
sending long distances. To avoid these 
unsanitary conditions and inconveniences 
the new works were projected. The gene- 
ral arrangement of the pumping station is 
shown in the illustrations, page 486, and 
consist of two Cornish boilers, two hori- 
zontal tandem compound surface con- 
densing engines, and two ram and bucket 
pumps, being each in duplicate and so 
arranged that they can be worked in any 
combin ation 

The boilers are each 18ft. long and 
5ft. diameter, with flues of 2ft. 6in. dia- 
meter, built up of flanged welded rings ; the 
whole of the longitudinal seams are double 
rivetted, holes all drilled, and edges of 
plates planed, the proportions being for a 
working pressure of 80 1b. per inch, and 
a test pressure of double, or 160 1b. per 
square inch. The boilers are fed by a 
Fielding’s duplex feed pump, and a ser- 
vice is also laid on from the main to 
feed the boilers when necessary, or refill 
them after blowing off. 

The engines are of the tandem type, 
the high-pressure cylinder being close up 
to the low pressure, and two side 
piston rods working through steam pas 
sages cast on the high-pressure cylinder, 
these two rods being cottered directly 
into the guide blocks. This arrange- 
ment reduces the total length of the 
engine, and brings all the glands well 
together in the front of the engine. The 
high-pressure cylinders are 94}in. diameter, 
and the low-pressure 18in. by 24in. stroke, 
and the valves are driven by an overhung 


at, whatever be the | crank from the end of the main crank pin. The valve piston 
in the high-pressure cylinder is that known as “ Myers’, 


” 


and 





Fig. 7—-GERM DICKEY OR SIEVE PURIFIER. 


the hot air and light impurities pass down the exhaust | the last scalper, passes to the bran-duster, where it is | hand wheel, and will give a total expansion of steam when 


pipe A. The above-described operation is repeated four | finished into flowery “sharps,” or fine bran, and broad | 


times in the Paris mill, which is an exemplification of the | bran. 


shortest system adopted by the firm, the first and second 








Fig. 4—EXHAUST ARRANGEMENT OF Fig. 2 


The “ middlings,” or semolina, after being purified, are | 


sent to the smooth rolls, where 
they are ground, and then 
passed on to the centrifugal 
dressing machine, Fig. 6, nee 
then dressed into what is calle 
by millers “ patent flour.” The 
“tailings” of the Agenes or 
what passes over the extreme 
end of the machine, are also 
sent to a set of smooth rolls, 
from which they pass to a 
rotary sieve, or to the excentric 
action sieve, shown by Fig. 7, 
which prepares them for re- 
purification. The finer mid- 
dlings are also rolled between 
smooth rolls, and dressed into 
patent flour. This process is 
continued until the whole of the 
grain is reduced into finished 
flour and sharps. Dust col- 
lectors are used about the mill 
to collect the dust caused by 
the fans which are combined 
with the various machines for 


the purposes of separation and purifica- | 
tion. The “patent” and “clear,” or 
bakers’ flour, is collected in worms and 
conveyed to the respective packers. 


desired 


of 1 to 16. The air pumps are double-acting 
|and are of 4in. diameter by the same stroke in the engines. 


They are fixed at the back of the low-pressure cylinder, 





piston. 





Fig. 3—VIBRATING FEED. 


and worked from a rod coupled to the low-pressure 
The surface condenser is common to both engines, and 


is placed between them, the casing and tube plates are of boiler- 
| plate, welded and flanged, of 3ft. Sin. diameter by 5ft. 6in 
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long, fitted with 221 tubes 2in. diameter, giving a total cooling 
surface of 470 square feet ; the circulating water is provided by 
the main pumps passing the water through this casing on its 
way to the surface mains, the condenser casing, &c., being con- 
structed to stand the full working pressure of the mains. A jet 
pipe is arranged off the mains for the purpose of starting the 
engines. 

The pumps are of the ram and bucket type, placed about 
50ft. below the surface, and are of 10in. diameter buckets by 
7#in. rams by 24in. stroke, and each pump is calculated to raise 
250 gallons of water per minute against 380ft. head. These 
pumps are driven direct from the engine shafts by means of 
crank pins in heavy disc plates overhanging the well, and these 
two dises can be connected and disconnected by means of 
a drag hook, to enable either engine to work either pump. The 
pump crank pins have holes in the disc of various radii, so that 
until the maximum duty and supply for the town is required, 
the pumps will work a shorter stroke and advantage taken of 
the highest possible grade of expansion on the engines. The 
pump buckets and valves are all of the double bed class, and 
deliver into one rising main of 10in. diameter, the whole of the 
joints, both on the pumps and pipes, being made like those 
adopted in high-pressure hydraulic mains. 

The plant has been arranged with a view to efficiency and 
economy, and reflects credit on the engineers, Messrs. Joseph 
Quick and Son, and the manufecturers, Messrs. Calvert, Corves, 
and Harris. The new supply will be a great boon to the town 
of Guernsey, and it will not be very long ere it is available, as 
the whole contract is now being carried on vigorously by Mr. F. 
A. Pullen, the contractor and concessionaire. 








AMERICAN ENGINEERING NEWS. 
(From our Correspondent.) 


Traction engine.—A Californian firm has recently built an im- 
proved road locomotive with passenger car attached. The cylin- 
ders are Sdin. diameter by 10in. stroke, and are placed vertically. 
The driving wheels turn independently on the axle, and are 
driven by means of friction clutches, so that the entire power can 
be applied to one wheel when necessary to make a sharp turn. 
The third wheel is pivotted like a castor. The fuel used is crude 
petroleum. The passenger car is carried on one pair of wheels, 
the forward end being supported by the engine. The carryi 
capacity is for fifty passengers, and a speed of ten miles en | 
a-half an hour on fairly level roads is claimed. 

Floors for railway bridges.—The ordinary system of floor used 
in America has been open ; with the ties, or sleepers, spaced about 
8in. apart in the clear, with timber guard rails bolted down, and 
with, in good practice, blocking pieces between the ties to prevent 
their being bunched together by derailed wheels. Mr. Thomson, 
the bridge engineer of the New York Central, is introducing the 
improvement of solid floors covered with ballast, making a con- 
tinuous road-bed with that on the solid ground. For short s 
longitudinal troughs of square or conical section are used, filed 
with gravel ballast. The ordinary bridge transverse troughs are 
used with the ties bedded in the ballast in the troughs. With 
troughs 16in. wide and 18in. deep, there is about 12in. of ballast 
under an Sin. by 8in. tie, the top of the ties projecting above the 
trough, so as to carry the rails clear. This practice, of course, 
adds to the weight and cost of the bridge, but it makes a solid and 
continuous road-bed which is less troublesome and costly to main- 
tain, and is much more comfortable to ride over, while at the 
same time it greatly reduces the destructive vibratory effects of 
trains. 

Locomotive performance.—The following figures are given in the 
annual report of the Burlington, Cedar Rapids, and Northern 
Railroad, which operates 253°21 miles of main line and 172°83 miles 
of branches in Iowa ; also 620°36 miles of leased lines. Locomo- 
tives—coal burners—105, Passenger engine mileage, 1,073,164 ; 
freight, 1,576,685 ; work, 83,201; switching, 296,635 ; total miles 
3,029,685. Average miles run per locomotive, 28,854. The cost in 
cents per mile run was as follows: Repairs, 4*ll.c.; engineers, 
firemen and wipers, 7°18c.; fuel, 5°88 c.; oil and waste, 0°38 c.; 
total cost of service and repairs per mile run, 17‘57c. Average 
number of miles run per ton of coal, 25°80. Average number of 
miles run per pint of oil, 16°84. 

Emigrant sleeping cais.—The Northern Pacific Railroad Company 
has put on twenty improved emigrant cars. Each car is divided 
into fourteen sections, in each of which are two double berths 
the same width as the Pullman berths. Sliding partitions separate 
the sections at night, and during the day the lower berths are made 
into the seats and the upper berths are closed against the roof. 
Under the seats are the receptacles for bedding. Curtains screen 
the berths from the aisle asina Pullman car. At one end is a 
patent fire-proof Baker car heater, and at the other end is a cook- 
ing range provided with all appliances. The women’s toilet room 
is at one end, having mirrors, a marble washstand with a pump to 
supply water from tanks, and other conveniences. The men’s 
toilet room is at the opposite end. The interior work is finished in 
ash, maple, and butternut. A porter will accompany each car. 
The cars are a considerable improvement on the ordinary class of 
rolling stock used for the emigrant trains, and are said to be the 
finest cars ever run in second-class service by any of the trans- 
continental lines, 

The Nicaragua canul.—The total length of the route finally 
adopted for the inter-oceanic canal across Nicaragua is 170 miles, 
made up as follows :—River navigation, 64 miles ; lake navigation, 
564 miles; basin navigation, formed by small dams, 204 miles ; 
actual canal, 29 miles. There are three locks on each side of the 
divide, and it is thought that each lock can pass thirty-two ships 
per day. The summit level is 154 miles long. The cross sections 
are as follows at different parts of the canal:—120ft. wide at 
bottom and 210ft. at water surface; 30ft. deep; 14 to 1 side slopes; 
area of water sections, 4950 square feet; S0ft. wide at surface and 
bottom ; 2400 sectional area; in other places it is 80ft. at bottom 
and 184ft. on top. The general depth is 30ft. The earth slopes 
are 14 to 1, and the rock slopes nearly vertical in places. 

Rail fastenings.—With the increase in the weight of locomotives 
and rolling stock, and the increase in traffic, the defects of the 
spike fastening are becoming more and more apparent. A flat 
spike with the body at an angle with the head, onal tetented to be 
driven lengthwise with the rail, so as to be diagonally in the tie 
and so oppose resistance to the vertical pull of the rail, has been 
brought out recently. It is said to have given good results during 
a few months of service as an experiment. The Pennsylvania Rail- 
road is experimenting with screw fastenings, and some form of 
screw will probably be generally adopted for main lines in the 
future, as the screw is preferable in many ways to the spike. 

Electric light suit.—An interesting case is now in progress be- 
tween the Westinghouse Consolidated Electric Light Co. and the 
Edison Electric Light Co., of McKessport, Pa., but which is 
practically between the Westinghouse and Edison interests. Mr. 
Sawyer claims to be the original patentee of the carbon filament 
used in incandescent lamps, which filament is made of bamboo, or 
other fibrous material. He offered his patent to Mr. Edison and 
the Edison Company, but both refused to purchase it as Mr. Edison 
claims to be the original inventor of the fibrous material. Mr. 
Sawyer subsequently sold a patent on this lamp to the Westing- 
house Company, the plaintiff in the case, and it is said that their 
object in bringing the suit is to try and compel Mr. Edison to agree 
to a consolidation of interests. There are Fikely to be some sharp 
passages during the suit, as the Edison Company claims to have 
“yer that the Sawyer patent is not valid, and that some of the 

Vestinghouse witnesses are not realiable. If the Westinghouse 
Company wins it will probably increase the value of its stock, but 





the Edison Company states that in such an event it would use a 
class of carbon of which Mr. Edison has absolute control. 

The Edison General Electric Company bas been incorporated for 
the purpose of acquiring the stocks of the Edison Electric Light 
Co., the Edison Machine Works, the Edison Lamp Co., and of the 
firm of Bergmann and Co. Arrangements are also being made to 
acquire a controlling interest in the stock of the Sprague Electric 
Railway and Motor Co. The capital stock of the consolidated 
company is 12,000,000dols. It is proposed that, for the present, 
dividends shall be paid only on a part of the stock in the new 
company received by stockholders of the old companies in exchange 
for their stocks; dividends on the remainder to be deferred until 
the new company has earned a dividend of § per cent. 








AUSTRALIAN ENGINEERING NOTES. 
(From a correspondent. ) 
Mr. THow, of the South Australian Government Railways, has 
been appointed by the Commissioners of the New South Wales 


Railways as locomotive engineer for the latter in place of Mr. 
— Mr. Roberts has been appointed to d Mr, 


ow. 

The South Australian Government have decided to call for 
tenders for additional engines in consequence of the increased traffic 
on the Barrier line. There will be required fourteen for the 
narrow gauge line and six for the broad. 

From the returns published by the Melbourne Exhibition 
authorities the following is taken: The total admissions during the 
season were 1,963,436; the daily average, 12,271; largest attend- 
ance for one day, 42,395. 

The Hawkesbury Bridge was officially tested on 24th April. 
Through passenger traffic from Sydney to Brisbane will be com- 
menced on 2nd May. There is now through railway communi- 
— Adelaide (S.A.) to Brisbane (Q.), a distance of over 

es. 











THE INSTITUTION OF CIVIL ENGINEERS. 


For some of the original communications presented to this 
Society, during the past session, the Council have awarded the 
following premiums :— 

For papers read and discussed at the ordinary meetings.—A Telford 
Medal and a Telford Premium to Gisbert Kapp, Assoc. M. Inst, 
C.E., for ‘‘ Alternate-Current Machinery ;” a Watt Medal and a 
Telford Premium to William Henry Greenwood, M. Inst. C.E., for 
‘*The Treatment of Steel by Hydraulic Pressure, and the Plant 
employed for the purpose;” a George Stephenson Medal and a 
Telford Premium to Edgar Worthington, B.Sc., Assoc. M. Inst. 
C.E., for ‘“‘The Compound Principle applied to Locomotives ;” a 
Watt Medal and a Telford Premium to Charles Edward Emery, 
Ph.D., M. Inst. C.E., for ‘‘ The District Distribution of Steam in 
the United States ;” Telford Premiums to John Audley Frederick 
Aspinall, M. Inst. C.E., for ‘‘The Friction of Locomotive Slide- 
valves ;” and to John Oliver Arnold, F.C.S., for ‘*The Influence of 
Chemical Composition on the Strength of Bessemer-steel Tires.” 

For papers printed in the proceedings without being discussed, 
the following awards have been made :—A Watt Medal and a Tel- 
ford Premium to Robert Runeberg, Assoc. M. Inst. C.E., for 
**Steamers for Winter Navigation and Ice-breaking ;” and Telford 
Premiums to Bryan Donkin, jun., M. Inst. C.E., for ‘‘ Experi- 
ments with Gas-flame Jackets ;” to Professor Victor Auguste 
Ernest Dwelshauvers Dery, for ‘‘ Reduction of Experiments on the 
Effect of Super-heating, Steam-jacketting, and Gas-flame Jackets 
on Cylinder Condensation ;’ to Robert Henry Smith, Assoc. M. 
Inst. C.E., for ‘‘Stress Diagrams of Solid Structures ;” to Leveson 
Francis Vernon-Harcourt, M.A., M. Inst. C.E., for ‘‘ Alpine 
Engineering ;” to George Lopes, B.A., Assoc. M. Inst. C.E., for ‘The 
Reparation of Betchworth Tunnel, Dorking, on the London, 
Brighton, and South Coast Railway ;” and to Neil Kennedy, 
M. Inst. C.E., for ‘‘ The Tacheometer and its Uses.” 

For s read at the supplemental meetings of students,—The 
Miller ie olarship to Edward Carstensen de ania, Stud. Inst. 
C.E., for “ Experiments on the Strain in the Outer Layers of 
Cast Iron and Steel Beams ;” Miller’s Prizes to Henry Byrom 
Ransom, Stud. Inst. C.E., for ‘‘The Cyclical Velocity Variations 
of Steam and other Engines;”’ to William Wade Fitzherbert 
Pullen, Wh.Sc., Stud. Inst. C.E., for ‘‘ Water Softening and 
Filtering Apparatus, for Locomotive Purposes at the Taff Vale 
Railway Company’s Penarth Dock Station, near Cardiff ;” to James 
Denis Twinberrow, Stud. Inst. C.E., for ‘‘ Flexible Wheel Bases 
for Railway Rolling Stock ;’ to Samuel Joyce, Jun., Stud. Inst. 
C.E., for ‘‘Electrical Measuring Instruments, their Properties 
and Calibration ;” to Richard John Durley, B.Sc., Stud. Inst. C.E., 
for ‘‘ Moulding and Casting Cylinders for Marine Engines ;” to 
Julian James King-Salter, Stud. Inst. C.E., for ‘‘The 26-knot 
Spanish Torpedo Boat Ariéte ;’ and to Charles Henry Gale, Stud. 
Inst, C.E., and Vernon Warburton Delves-Broughton, Stud. Inst. 
C.E., for ‘‘ Photography for Engineers.” It has been determined 
to print the first four Students’ papers, either in whole or in part, 
in the “Minutes of Proceedings.” 











THE LaTe Sik CHARLES Lanyon.—Sir Charles Lanyon, the 
eminent civil engineer, died on Saturday morning last, at his 
residence, the Abbey, White Abbey, near Belfast. He was the 
son of Mr. John Jenkinson Lanyon, of Eastbourne, by marriage 
with Catherine Anne, a daughter of Mr. Charles 8. Mortimer, and 
was born in 1813. Sir Charles was a member of the Institute of 
British Architects, of the Royal Hibernian Academy, of the 
Institute of Civil Engineers, and was connected with a large 
number of the principal engineering enterprises in Belfast and the 
North of Ireland. He was formerly a President of the Royal 
Institute of Architects in Ireland. He was a magistrate for the 
county of Antrim and the borough of Belfast, was Mayor in 1862, 
served the office of High Sheriff of county Antrim in 1876, and 
was a Grand Master of Freemasons for the province of Antrim. 
In politics he was a Conservative, and represented Belfast in the 
Conservative interest in 1866-8, being in the latter year created a 
knight. He married in 1837 Elizabeth Ellen, daughter of the late 
Mr. Jacob Owen, of the Board of Works, Ireland, and was left a 
widower in 1858, He was father of the late Sir Owen Lanyon, 
Lord Wolseley’s aide-de-camp during the Ashantee War and 
Governor of the Transvaal in fe79. 


Tue City or Paris.—A correspondent of the New York Sun 
writes as follows concerning the engineers of the Inman and Inter- 
national Company’s ship City of Paris:—‘‘In your report of the 
quick passage made by the City of Paris, I notice that Captain 
Watkins says that he will in a short time reduce the record to five 
days and twelve hours. Now, it seems to me unjust for the captain 
to get all the credit for fast time, inasmuch as he had nothing to 
do with it except to shape her course. Yet it is always so. A 
quick trip, praise the captain; a slow one, the public are respect- 
fully referred to the engine-room. If it were possible for the 
public to go down in the engine-room, and watch those dirt and 
sweat-begrimed engineers and their crew watching that wilderness 
of machinery flying through space, ever on the alert to detect the 
slightest flaw or imperfection of motion, working four, and at times 
twenty-four hours at a time, in a superheated atmosphere, uncom- 
plaining, yet ever watchful, keeping journals from heating, valves 
and pumps doing their work, adjusting and readjusting, risking 
life and limb, deserving all, but getting no credit. Should they be 
derelict in their duty, the whole situation would be changed, as all 
practical men know, and I think it about time for them to have 
their part in the transaction promptly recognised. This is not 
written to disparage the captain, whom every one knows to bea 
famous navigator, but to show that the screws drive the ship, the 
engines drive the screws, and the engineers drive the engines.” 





LAUNCHES AND TRIAL TRIPS, 


On Wednesday, the 29th ult., the Tyne Iron Shipbuilding 
Company launched, at Willington Quay, a steel screw steamer 
named the Mersario. Length, 245ft.; breadth, 35ft. ; depth. 
moulded, 18ft. She has been built to the order of Mr, David 
Marshall, of Leith, and is fitted with all modern improvements for 
the — loading and discharging of cargo, and will be fitted with 

werful triple-expansion engines, of 1701b, working pressure, by 

fessrs, Hawthorn and Co,, of Leith, to which port the vessel wii] 
proceed to receive her engines, 

Messrs. Ramage and Ferguson, Leith, have launched a new steel 
steam yacht of about 650 tons y.m., built for Mr. John Lysaght, 
of Springfort, Stoke Bishop, Bristol, and named the Semiramis, 
Her principal dimensions are:—Length on l.w.1, 195ft.; breadth, 
moulded, 25ft.; and depth, moulded, 16ft., the engines being 
triple-expansion, with cylinders 18in,, 29in., and 47in. diameter, 
by 33in, stroke, supplied with steam at a pressure of 160 1b. from a 
large double-ended steam boiler. The rig is that of a two-masted 
schooner, with yards on the foremast. The Semiramis has been 
designed by Mr. Alfred H. Brown, Pall Mall, London, 

On Monday evening Messrs. Raylton, Dixon, and Co. launched 
a fine steel screw steamer the Ironopolis, which bas been built for 
Messrs. J. M. Lennard and Sons, of Middlesbrough. She is of the 
following dimensions :—Length over all, 305ft. 3in.; breadth, 38ft.; 
depth, moulded, 22ft. 10in., with a deadweight carrying capacity 
of over 3700 tons, The vessel is built with raised quarter-deck, 
and with bridge and forecastle in one, forming an awning deck; 
short hood aft, water ballast, and otherwise fitted as a first-class 
cargo steamer. Her engines, which are being built by Messrs, 
Blair and Co., of Stockton, will be fitted with cylinders 22hin, 
364in., and 60in., by 39in. stroke. 

The s.s. Duchess of Cornwall, which Prince Albert Victor 
launched and named from Messrs, W. Gray and Co,’s yard on 
May Ist, has been on trial. She has been fitted with triple-expan- 
sion engines and boilers at the Central Engine Works, and on the 
29th ult. proceeded to sea on her trial trip. She passed out of 
dock at three o’clock in the morning, was headed due east, the log 
thrown overboard, and the engines set to run at ninety revolutions 
per minute. They were kept running for an hour and a half at 
that speed, when it was ascertained the speed of the ship was just 
eleven knots per hour, the indicated horse-power being 840, the 
engines running cool without the slightest drop of water being 
applied to any bearing 

The s.s, Pocasset, built and engined by Messrs. Robert Stephen- 
son and Co., of Newcastle, was taken on her trial trip on the Ist inst. 
Her principal dimensions are :—300ft. between perpendiculars, 3vft. 
breadth, and 27ft. 6in. depth moulded, with a becom te | capacity of 
3750 tons. She has been built under the superintendence of Mr. 
George Hepburn, of Liverpool, for the Mediterranean and New 
York Steamship Company, for whom Messrs, Phelps Brothers and 
Co., of Liverpool, are the managers, and is intended for the Medi- 
terranean and New York trade. She is fitted with triple expansion 
engines, having cylinders 25in., 39in., and 62in. diameter, with a 
stroke of 42in., and supplied with steam from two large steel 
boilers, working at a pressure of 155lb. per square inch, Four 
runs were made on the measured mile, when a mean speed of 
124 knots was attained. The engines worked, we are informed, 
without a hitch, 

Messrs. Craig, Taylor, and Co., Stockton-on-Tees, launched, on 
the 30th ult., a handsomely modelled iron screw steamer, named 
the Reindeer, and of the following dimensions:—Length, 27Sft.; 
breadth, 37ft.; depth, 19ft. 8in. The vessel has been built with a 
long raised quarter-deck bridge extending to, and including fore- 
mast and fore-winch, short wel] and topgallant forecastle. She is 
fitted with web frames in after hold, and has double bottom for 
water ballast in holds and in peaks for about 500 tons, She will be 
fitted with four steam winches and steam steering gear, patent 
windlass, light-houses, and screwgear aft. The engines, on the triple 
expansion three-crank system, are being constructed by Messrs. 
Westgarth, English and Co., Middlesbrough, and are of the follow- 
ing sizes:—-Cylinders, 20in., 33in., and 54in., by 36in, stroke; two 
large steel boilers, 160lb. pressure. The vessel has been built to 
the order of Mr. Christopher Furness, of West Hartlepool, for 
Messrs, Jackson Bros, and Cory, of London. 

The Prudentia steamer, built by Palmer’s Shipbuilding Co., for 
Mr. Alfred Luart, of London, was launched from the Jarrow Yard 
on the 4th inst. She is 312ft. long, 40ft. beam, and 21°3ft. deep, 
and is intended for the carriage of petroleum in bulk. The vessel 
is from the designs of Messrs, Flannery, Baggallay, and Johnson, 
and has been built under their inspection. She is divided by bulk- 
heads into six compartments for oil having a capacity of 3200 tons, 
with a special tank for use during the summer months, when the 
freeboard is less, and more cargo can be carried. She has bunkers 
for 500 tons of coal, and is arranged and ventilated for either 
crude or refined oil, or cargo of both, and designed for 
discharge at ports with a limited draught of water. She will be 
fitted with powerful pumps and electric light by Messrs. Hayward 
Tyler and Co. Her machinery, also by the builders, will have 
cylinders 24in., 38in., and 62in. diameter by 42in. stroke, and 
will be supplied with steam from two large boilers with about 
4500 square feet of heating surface. 

On the Ist of June, Messrs, C. S. Swan and Hunter launched 
from their shipbuilding yard at Wallsend-on-Tyne a steel screw 
steamer, built for Messrs. Huddart, Parker, and Co., of Melbourne, 
and named the Santon. The vessel is 304ft. B.P., by 39ft. by 
23ft. 2in. depth moulded, built to Lloyd’s highest, and is intended 
to carry about 3850 tons, She is fitted with all the latest improve- 
ments for loading and discharging cargo, including four steam 
winches, two steam coal whips, large horizontal donkey boiler. 
There are five steel bulkheads and web frames ; full poop, fitted 
for captain and officers ; long raised quarter-deck ; long bridge 
carried forward of foremast, with engineer's quarters at after end ; 
topgallant forecastle fitted for crew and petty officers ; water bal- 
last in a cellular double bottom, fitted all fore and aft, and also in 
a largeafter peak tank. The engines are by the Wallsend Slipway 
and Engineering Company, of Wallsend, capable of indicating 
1400-horse power, and the boilers are fitted with fans for forced 
draught on the closed ashpit system. As the vessel left the ways 
she was named the Santon by Mrs. G, B. Hunter. On the same 
day there was also launched from the same yard a steel screw 
steamer, the Newquay, of the following dimensions: — Length 
280ft. B.P. by 37ft. 6in. by 21ft. 8in. depth moulded, designed to 
carry about 3200 tons deadweight, and built to the order of Messrs. 
J. JA and C. M. Forster, of Newcastle. This vessel is built to 
Lloyd’s highest class, and has all the most modern improvements, 
including web frames and longitudinal stringers instead of hold 
beams, large hatchways, engine and boiler casings carried 6ft. 6in. 
high, full poop aft, long raised quarter deck, long bridge house 
carried forward of foremast, and open topgallant forecastle. There 
are five watertight bulkheads, water ballast in a cellular double 
bottom all fore and aft; also, ina large after-peak tank, four steam 
winches, large patent vertical donkey boiler, steam windlass. The 
engines are by Messrs. Black, Hawthorn, and Co., capable of 
indicating 1250-horse power, 








NAVAL ENGINEER APPOINTMENTS:—The following appointments 
have been made at the Admiralty:—James D, Nicholson, chief 
engineer, to the President, additional; Joseph T. Purkis, engi- 
neer, to the Victoria and Albert; Colin M’K. Norris, engineer, 
to the Foxhound, ‘ 

YoxouaMa HarBouR IMPROVEMENTS.—It is stated that certain 
works of great magnitude for the improvement of the harbour of 
Yokohama have at last been approved by the Japanese Govern- 
ment, and will be commenced at once by the district government. 
The works are after a design prepared by an English engineer 
officer, Major-General Palmer. 
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mine coal 35 yards above. The small trial holes in advance of the | Society issued this month is again of a very satisfactory character. 


THE IRON, COAL, AND GENERAL TRADES | main Sin. holes have satisfactorily way the position of the water | The number of unemployed members upon the books of the society 


OF BIRMINGHAM, WOLVERHAMPTON, AND | at different angles, and two of t 


OTHER DISTRICTS, 
(from our own Correspondent.) 


Tue ironworks are nearly all busy this week in executing orders 


for which delivery is required prior to Whitsuntide. Operations important statement at the meeting of the Commissioners, on 


will be generally suspended during the first two days of next week, 


hole is bored. Consequently 
pound will take place until this work is completed. 


Mr. Wilson Lloyd, the chairman of the Commission, made an 





ting the arbitrators’ refusal to graduate rates. He 


ese 5in. holes are now nearly | is ena so small that it is vgn da ge to record any further 
through, and fitted with — which will be closed until the last | appreciabl 
no diminution in the height of the | again 

te 


r of out-of-work members is 

slightly less, and apart from the strike at Hull which 
mporarily p he a number of men on the books, the members in 
receipt of actual donation benefit remains at not more than a-half 
per cent. of the total membership. The strike at Hull, where the 
men came out for an advance of 2s, per week, has now been settled, 


e reduction, but the num 


and at some works, where business is not very pressing, and where declared that the arbitrators were not legally justified in refusing | and work was resumed yesterday—Thursday—on terms agreed 


repairs are needed, nearly the whole week will be an idle one. graduations because of the generally unfavourable financial outlook 

There was some complaint on Change to-day—Thursday—in Bir- | of the Commission, The Act of Parliament says that graduation 

mingbam, that the hot weather is beginning to interfere with pro- | shall be granted “‘in consideration of the circumstances of each 

duction at the forges, and works’ managers have all they can do to | mine,” and such relief has been given in the past 

could not continue to be worked if they had to pay the full rate. 
a 


—_ the men going. 


e wages question continues to occupy a prominent place in | Mr. Lloyd asserts that if the bondholders wil 
masters’ estimates of the future. Finished ironworkers’ wages are | missioners to pursue their own course they will shortly, by the 
expected to advance in July, as the result of the accountants’ in- | drainage of the Tipton district, provide an addition of £30,000 to 
vestigation of the ironmasters’ books; and this week the blast | the annual means of meeting the working expenses, payment of 
furnacemen have commenced working at a5 per cent, advance, | interest, and contribution of sinking fund. 


conceded to them last Thursday, which makes a total advance of 
15 percent. during the past six months, two advances having 
occurred previously. This last-conceded advance regulates blast 
furnacemen’s wages, not only in Staffordshire, but in Worcester- 
shire, Derbyshire, Shropshire, and other districts, 

The market has also to reckon with a probable further early rise 
in colliers’ wages. For it is considered unlikely that the Staiford. 
shire men will be —— to see wages in other parts of the 
country going up in July, and again in October, without themselves 
requiring an advance, even though there is a sliding scale in exist- 
ence in Staffordshire. These combined features tend to render 
the iron market very strong, and a report of the condition of 
makers’ order books just given at a meeting of the Sheet Iron 
Makers’ Association has also had a distinctly good effect. The 
members of the Association report themselves with sufficient work 
to keep going full time, and they discountenance forward selling at 
present prices beyond the end of July. Orders cannot be placed 
under the full values of £7 5s. for sheets of 20 gauge, and £7 15s. 
for 24 gauge. 

Some of the galvanisers are in receipt of more orders, and are 
running their works —_ and day on sheets, tanks, and hollo- 
wares, This is hardly, however, the general experience, and the 
trade generally, where anything like full prices are demanded, 
must still be reported quiet, e Australian market continues 
slack, but Chili, Peru, and the River Plate are buying fairly well, 
while orders from the Cape and Natal are constantly increasing. 
Galvanised doubles are quoted £12 Liverpool, and singles £11 15s., 
but some makers will freely take £11 17s. 6d. for doubles, with 
singles in proportion. 

Best thin sheets for stamping and working-up purposes are in 
good demand on home and export account, and most of the works 
are busy. The foreign markets that are buying include Australia 
and New Zealand, the United States, Canada, the Argentine 
Republic, and also certain of the European markets. Stamping 
sheets up to 6ft. are this week quoted £10 to £10 10s. for singles ; 
£11 10s., doubles; and £13, lattens; steel being the material 
mostly used in their manufacture. Tray sheets are quoted 
£11 10s, to 30 gauge, with heavy Association extras for thinner 
gauges. Second quality charcoal sheets are £11 10s., singles ; 
£15 10s., doubles; and £17, lattens; while best charcoals are 
£19 10s., £21, and £22 10s. for the respective gauges, 

The formation of the amalgamated joint stock company in this 
trade is pr d tisfactorily. Prices may be expected to be 
declared up directly the amalgamation has been completed. 

Orders in the hoop iron trade are not so plentiful as could be 
wished, and the mills are not fully e ed. e Makers’ Associa- 
tion, however, holds well together, and no underselling is reported, 
though certain consumers declare that they can place orders at 
something below association rates. North Staffordshire and Lanca- 
shire competition is in great part responsible for the lack of much 
vigour in this branch. £6 10s, is still quoted as the association 
figure, but some makers there are who, on Change to-day—Thurs- 
day—would have accepted £6 5s, Gas tube strip is steady but 
quiet at about £6. 

The bar iron trade shows little alteration on the week, demand 
being within makers’ capacity considerably. Prices are without 
change, at £7 to £7 10s, best, and £5 15s, to £6 common. 

In addition to the scheme mentioned Jast week for the utilisation 
of waste acids from geernee works, which is the invention of 
Mr. Thomas Turner, Demonstrator in Chemistry at Mason College, 
another method of treatment has been discovered, and is now 
being perfected, by the chief chemist of Messrs. Elwell Parker, 
electrical engineers, Wolverhampton. This latter scheme con- 
templates the treating of the waste acids mainly by electricity, 
and experiments have been proceeding for some time aes with, 
it is understood, eminently encouraging results, which have been 
eg by patent. It seems likely that both inventors will 

nave full ogre | afforded them of putting their discoveries 

to thorough trial, since Mr. Turner’s method is likely to be 
taken up by some of the leading Birmingham sheet iron gal- 
vanising firms, while that of the electrical engineering company 
is intended to be taken up in a practical manner by certain of 
the Wolverhampton galvanisers, The system of adoption pursued 
in each case will probably be the granting of rights to several 
galvanising firms to carry out the process at their own works 
under royalty. What the merchantable products of the new 
oe ae is at present a secret; but they are understood to 

chemicals for which there is a large demand. Galvanisers, 
rai are glad to be promised relief from their troublesome 

‘ pickle,” 

The pig iron market must be characterised as particularly strong, 
when the less firm condition of the Scotch and Cleveland markets 
is taken into t. C 8 are still placing forward orders, 
whilst makers, on their part, hesitate to take all the contracts 
offered. The advance in w conceded to the blast furnace men, 
and the knowledge that prices of cokes and coal will shortly be 
much dearer, both contribute to render makers indifferent about 
crowding their order books, 

Common Staffordshire pigs are quoted on the open market at 
> ° 6d.; part-mines, 47s, 6d. to 48s.; and all-mines, 55s, to 

7s. 6d. 

Messrs, Alfred Hickman and Sons’ quotations on the open 
market for common iron is 42s, 6d.; part-mines, 45s.; all-mines, 
52s. 6d.; and hydrates, 57s. 6d. 

_Northampton pigs are about 47s., delivered ; Derbyshire pigs, 
47s, 6d., with some best brands 48s, 6d.; and Lincolnshires, at 
stations, 49s, upwards, 

The New British Iron Company, of Corngreaves Works, Cradley 

Heath, has secured from India an important contract for chain 

from gin, down to No, 8 wire gauge. The work will occupy three 

years, and will keep forty men constantly employed. 

The North Staffordshire ironworks are satisfactorily engaged 








to mines which 


low the Com- 


is would be the 
result of a 6d. rate, instead of the 9d. rate upon which the bond- 
holders now insist. Mr. Lloyd 7 out that the policy of the 
bondholders should be regulated by the fact that their mortgage is 
not upon the mines, but upon their produce. If they enforce the 
full 9d. rate he looks for disaster, but he trusts the appeal com- 
mittee of Commissioners and Arbitrators will put the matter right. 
This is an —- in which the mineowners and ironmasters 
of the South Staffordshire district very cordially join. 

The attempt to employ gaseous fuel as a substitute for coal has 
now extended to this district. The Staffordshire Water Gas Com- 
pany, with a capital of £120,000, has been formed to work Nichol- 
son’s water and coal-gas patents in Stafford, West Bromwich, 
Stoke-on-Trent, Wolverhampton, and other industrial centres in 
Staffordshire. 

The improved position of the loca] metallurgical and engineering 
industries is indicated in the annual report of the Midland Tram- 
gley, and Wolverhampton. The receipts at the present time, 
than at this time last year. It is proposed by 
extend the line farther into the towns of Dudley and Wolver- 
hampton, for the execution of which work there are already suffi- 
cient funds in hand. 
treet traction upon the cable system is a conspicuous success in 
Birmingham, where the two factors of heavy traffic and steep 
dients are present in a striking degree. The line between 
Sanesecon and New Inn, Handsworth, has answered the antici- 
pations of the directors of the Central Tramways Company so 
Per arta ps that on Monday last a five-minute service of cars was 
instituted along the whole route. The company has been pressed 
to extend the system to its Bristol-road route; but to this sugges- 
tion it has not assented, on the ground that the traffic would 
not be heavy enough there to justify the application. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
Manchester.—Business in the iron trade of this district has not 
shown very much animation since my last report, and the approach- 
ing Whitsuntide holidays will cause, as usual, more or less general 
suspension of operations for the ensuing week, whilst the continued 
weakness in the warrant markets has further contributed towards 
checking business. Prices, however, so far as makers are con- 
cerned, continue very firm both for pig and manufactured iron, 
and with wages advancing both in the coal and the iron trades, 
the tendency in the very near future would certainly seem to be in 
the direction of still bigher prices. For the next couple of weeks 
there will be probably a temporary lull so far as this market is con- 
cerned, owing to the holiday stoppages, but in the actual trade 
doing there is no real falling off, and an exceptionally large 
quantity of iron continues to go into consumption, consumers 
taking their deliveries on account of contracts more freely than has 
been the case for many years 
There was an average attendance on the Manchoster iron market 
on Tuesday, but business, taking it all through, was only slow. 
For pig iron especially there were few inquiries of any moment in 
the market, and this was probably due partly to the continued 
weakness in warrants, together with the near approach of the 
Whitsuntide holidays. Where consumers are well covered and 
are under no necessity to give out orders just at present they 
apparently ev to wait, and for the next week or so there will be 
little or no business of any importance done, There are buyers, 
however, in the market who, in view of the possibility of prices 
being forced upwards by the continued advance in wages and the 
consequent steadily increasing cost of production, are placing out 
orders where they can do so on anything like favourable terms, but 
as a rule makers are very indifferent about committing themselves 
just now to further engagements. There is some underselling 
going on amongst merchants and dealers, particularly in foundry 
qualities, but neither this nor the very low prices ruling for 
warrants affect the position of makers, who are mostly well sold 
for some time ahead, and being in no want of further orders, at 
any rate for the present, are holding very firmly to their full rates. 
Local makers still quote 46s. 6d. for forge to 47s. 6d. for foundry, 
less 24, delivered equal to Manchester, but they are doing ver, 
little, and these figures scarcely represent the basis upon whic 
transactions of any weight would be practicable. District brands 
remain at about 46s. 6d. to 47s. 6d., less 2}, as the minimum 
for forge and foundry Lincolnshire, with some makers asking 
quite 1s. per ton more, and about 50s. to 50s. 6d.; less 2}, for 
foundry Derbyshire, delivered here; but so far as the last-named 
brand is concerned, the cheaper makers have been unable to sell 
at their advanced rates, and upon the best brands there has not 
as yet been any actual advance, although makers do not care to 
sell to new customers for anything like forward delivery, except at 
some substantial premium upon present rates. Outside brands 
remain generally steady at late rates, makers in no way following 
the downward tendency of warrants; good foundry Middlesbrough 
is not quoted anything under 47s, 10d., net cash, delivered equal 
to Manchester, and Scotch makers generally still hold to late 
current rates. 

Fairly large transactions are reported to have taken place in 
hematites to cover the requirements of consumers in the steel- 
making centres, and makers’ prices are very firm at 50s., less 24, 
as the minimum for good foundry qualities delivered in the 
Manchester district. The relatively very low price of warrants 
is, however, inducing buyers in many instances to take iron out of 
store, 

The position of the manufactured iron trade continues very 
strong. For all descriptions there is an active inquiry still coming 
forward, and although prices are not quotably any higher, there is 
a ad 





this week, though the activity is principally provided by sp 
tions under old contracts, port business is more active than the 
home inquiry. The demand for hoops shows most briskness, and 
the mills are working with more regularity than usual. The sheet 
trade is active. For boiler and general engineering plates there is 
a considerable inquiry. Prices are firm, but makers as yet display 
ho anxiety to enter into far forward contracts, The market for 
raw material—pig iron, ironstone, and coal—shows combined 
vigour, 

With respect to the tapping of the water in the Bilston pound of 
the South Staffordshire coalfield, the mining engineer to the 
Mines Drainage Commissioners—Mr. KE, Howl—states that it will 
be necessary for the purpose of drawing off the pound to have at 
least five or six Sin. boreholes driven through the rib into the 
hollow. The pressure will be constantly reducing, and eventually 
the whole of the “come” of water, equal to over four million 
gallons per day, will have to be passed through these holes, instead 


ided tendency to harden, with makers generally disinclined 

to contract forward at present rates, For delivery in the Manchester 
district bars remain at £6 5s., hoops £6 7s, 6d. to £6 10s., and 
sheets £7 10s. to £7 15s. per ton. 
There is still only a slow demand coming forward for steel-plates 
for boiler-making purposes, consumers evidently holding back in 
expectation of prices giving way further. Local makers now quote 
£9 5s, for delivery to consumers in the neighbourhood of Man- 
chester, but even at this figure they are booking nothing of any 
weight. Scotch makers who are unable to accept orders for any- 
thing like early delivery, are quoting about £9 10s. for long forward 
contracts, and Yorkshire plates offering here average £8 17s, 6d. 
to £9 per ton. 
The engineering trades remain in the same satisfactory condition 
as reported for some time past. There is no indication of any 
slackening in the activity prevailing throughout all branches of 
industry, and as old contracts run out they are being readily 


Sm between employers and workmen, which represent an advance 
of 1s, per week now, and a further advance of 1s. on the first day 
in August. The Steam Engine Makers’ Society continues in the 
position that it is unable to meet the requirements of employers 
for workmen, and this is especially the case with regard to pattern- 
makers and smiths. It may be added that with regard to the 
extended grant for Admiralty work that this has not yet led to 
any increased number of men being taken on at the deckyards, and 
at the Government arsenals the extra number of men put on so 
far has been only extremely small. 

In the coal trade all the better qualities suitable for house fire 
purposes are now quite a drug upon the market, with collieries in 
many cases not working much more than half time, and in the 
Manchester district there has been a slight giving way in prices 
with the commencement of the month, but this has not been 
followed in other parts of Lancashire. Other deseriptions of fuel 
for iron making, steam and general manufacturing purposes, 
although more plentiful in the market continue, in generally good 
demand, and prices are maintained without difficulty at late rates. 
At the pit mouth best coal averages 9s. 6d. to 10s., medium sorts 
7s. 6d. to 8s., common coal 6s, 3d. to 6s, 9d., burgy 5s. to 5s. 6d., 
and slack from 3s, 6d. and 4s, for the common sorts up to 4s. 6d. 
and 5s. for the best. 

For shipment there has been only a very indifferent demand, but 
prices are about maintained at late rates; steam coal delivered at 
the ports on the Mersey average 7s. 9d. to 8s, 3d. per ton accord- 


=r Company, who have a steam tram line between Dudley, | ing to quality. 
5 i) 


A)l descriptions of coke are in very active request, good hard 


it was stated at the annual meeting, are fully 30 per cent. higher | foundry coke fetching about 14s,, and ordinary qualities about 10s, 
the directors to | to 12s. 6d. per ton at the ovens, whilst gas cokes, for which an 


extra demand has sprung up in connection with a new process of 

manufacture introduced at the chemical works, are fully 10d. to 

= 8d. per ton above the ordinary prices current at this time of 

the year. 

Barrow.—Business in the hematite pig iron trade is more active 

than it has been of late—indeed, the tone of the market has com- 

pletely changed during the past few days. Hematite was very 

quiet last week, and prices touched 48s. for mixed Nos., net f.0.b., 

but on Monday they reached 49s, 6d. per ton, and are steady at 

that figure, although hematite warrants have dropped 6d. per ton 

since that day. The fact of the matter is that makers are nm | 

jor Fe and that as stocks of warrants have lately been reduced, 

and the large requirements of consumers have again asserted, they 

find adequate reason for the firmer tone they now show; and 

indeed, in some cases, and even more is being quoted for 
mixed Nos. Deliveries are very brisk, and are likely to remain so, 

as well on shi ping a8 on home account. Steel makers are very 
busy all round. ith the exception of a breakdown at one im- 
portant mill, all the works have been kept in full operation for 
over two years, and there are probabilities that as long a period of 
activity is still in store for the trade of the district. ils, which 
are still in full request, although makers are not in a position to 
book many orders, are quoted firm at £4 12s. 6d. for heavy sec- 
tions, net f.o.b., £5 5s. for light sections, and £6 10s. for colliery 
sorts. In shipbuilding qualities of steel much general activity is 
noticeable. and orders are coming to hand very freely. Plates are 
quoted at £7 per ton, and angles at £6 5s. Billets are a strong 
trade, and a better inquiry has sprung up for blooms, which are 
quoted at £4 5s, per ton. Slabs are quiet, as also are nail rods, 
but hoops are a good trade at £6 10s., and a steady and large 
business is being done in tin bars at £4 12s, 6d. Steel boiler plates 
are in good demand at £8 5s. per ton. Much activity is shown in 
shipbuilding, although no new orders are for the moment reported. 
Several important inquiries are, however, to hand, and these are 
in some cases likely to lead to business. Engineers are busily em- 
ployed, both in the marine and general departments, and some 
good repair orders have lately come to hand. The prospects of 
sbipbuilding and marine engineering at Barrow are very good, and 
are likely to improve. No new feature can be noted in the iron 
foundry or boilermaking industries, both of which are busy. Iron 
ore has received another impetus, Ordinary qualities are quoted 
at from 11s. to 13s. 6d. at mines. The coal and coke trades are 
brisk, and an advance in prices is expected. Another 4000 ton cargo 
of petroleum in bulk has arrived at Barrow from New York, and 
has been stored. The trade in oil at Barrow is increasing. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

ALL’s well that ends well. The great colliery dispute no longer 
exists. The colliery proprietors of South and West Yorkshire met 
at Leeds on Tuesday afternoon, when an interview took place with 
the representatives of the Yorkshire Miners’ Association. Mr. 
J. D. Ellis, chairman of Messrs. John Brown and Co., who presided, 
said the owners had received from Mr. Pickard the resolution of 
the men “tap © the offer of 5 per cent. in July, and another 
5 per cent. in October; but declining to bind themselves to the 
rate of wages thus agreed to for twelve months. The owners 
regretted that the men did not agree to the whole of the 
—— made at the last interview; but the condition cut 

th ways, and perhaps the owners would be as well without 
it asthe men. On behalf of the colliery proprietors of South and 
West Yorkshire he accepted the terms agreed upon by the miners’ 
delegates at the Manchester Conference. Mr. Pickard, the secre- 
tary of the Yorkshire Miners’ Association, intimated acquiescence 
on the part of the men, and expressed the hope that better times 
were in store for employer and employed. It was arranged that 
ree am 5 per cent, should commence from the first making-up day 
in July. 

There is a very brisk demand for steam coal, and all new con- 
tracts are taken at a considerable advance. Nearly all the leading 
railway companies have to renew their arrangements this month. 
The Great Northern made provision for supplies some time ago, 
paying 2s. per ton advance. The Midland Company is now con- 
sidering tenders, and it is not likely that it will be able to place 
its contracts at a lower figure. is advance will more than 
cover the concession to the colliers. On the other hand, the house 
pits, which are mainly in the West Yorkshire districts, are not 
doing so well. The advent of summer weather has told upon the 
demand so seriously that many of our best collieries find stocks 
accumulating, and are obliged to push their sales locally—rather 
an unusual course for them. 

In the Midland counties the pig iron trade is very busy, and 
prices are well maintained, enhanced values being the rule in some 
instances. Holders are not at all anxious to sell on account of the 
upward movement in coal and coke. For the latter there is an 
extrordinary demand, and the pressure was accentuated by the 
German strike as long as it lasted. Coke is now 4s. to 5s, per ton 
higher than at the corresponding period of last year, and it is 
expected that the price will rise to 15s. per ton at the ovens, It is 
equally scarce in the Durham district ; if sufficient supplies could 
be procured, more furnaces would be lighted in Middlesbrough. 
Colliery owners who make large quantities of coke are now in a 
favourable position for working at a profit. Common forge iron is 
firm at 42s.; hematites steady at 58s. to 60s., according to brand, 
and likely to be dearer; in some quarters as high as 61s. to 62s. 
has been asked. Bessemer blooms and billets make about £5 5s.; 
wagon tires, £9 to £9 10s.; finished iron bars, £6 to £6 10s.; 








of flowing, as at present, through the perforated rib in the new 
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from £7 10s. at the works; boiler plates, £8; best best boiler, from 
£8 lds. to £9. 

Messrs. John Brown and Co. have received an important order 
for gun forgings. When the management determined upon the 
large expenditure since incurred at the Atlas Works, Messrs. 
Brown and Co. were promised a share of the requirements of the 
Government in gun forgings, in the same way as had already been 
done to three other local works; but as it has since been found 
difficult for the authorities to out the full promise made to 
these firms, the opportunity to redeem the subsequent promise to 
the Atlas Works has not occurred until now. The Atlas Works 
have previously been supplying heavy forgings made in their large 
press to some of the departments at Woolwich. 

At several of our loca] establishments a good deal of work is being 
done in view of the ing of the National Defence Bill. Messrs. 
Moorwood, Sons, and Co., of the Harleston Ironworks, are e 
on Government work for fire hearths and cooking apparatus. These 
are for use on board ship, and some of the appliances are to provide 
for over 200 men at a time. Some Glasgow firms have also received 
excellent orders in connection with the new naval scheme, and 
have placed steel portions of the orders in Sheffield. 

After the twenty-fifth annual meeting of the shareholders of the 
Parkgate Iron and Steel Company, when a dividend at the rate of 
5°38 per cent. was pore Nm ye. adjournment to the works was 
made, and the new steel plant was inspected. All the Siemens 
furnaces are now in operation, the third and last having been 
lighted last week. Under the guidance of Mr. C. J. Stoddart, the 
managing director, the various mechanical appliances were shown, 
and a five-ton ingot was drawn, cut into ingots and rolled into 
slabs for plates. The new steel plate mill is not yet completed, 
but good progress is being made. 

The telephone is making immense progress in Sheffield. No 
fewer than 55,538 m were sent through the office of the 
Sheffield Telephone Exchange and Electric Light Company during 
the week ending May 24th, as inst 23,904 in the 
co nding week of last year. 

The electric light is now being fairly applied to railway travel- 
ling. The Midland Company's express toon London, Man- 
chester, and Liverpool, is stated to have been satisfactorily experi- 
mented with. The dynamo is placed in the van and is y ben b 
pulleys connected with the axle, each carriage being provided with 
accumulators, one set of which is adequate to provide light for 
several hours. 

Addressing the representatives of several railways at the Went- 
worth Hotel, on Saturday afternoon, Mr. Lees Murgatroyd, C.E., 
gave some interesting particulars about the Forth Bridge. By 
the aid of numerous photographs and drawings he described the 
gigantic structure, and compared the spans to the roof of the 
Central Station, Manchester, and St. Pancras Station, London. 
The span of Manchester station is 210ft., and the height 85ft.; 
St. Pancras is 240ft., and the height 90ft.; while the span of the 
Forth Bridge was 1360ft., and the height 140ft. above high-water 
mark. 42,000 tons of steel had been used in the construction of 
the bridge. Twelve caissons, larger than the largest gasometer, 
were launched in the same manner as warships, and towed into 
position. Upwards of 8,000,000 rivets had n ; these, 
placed end to end, would reach from Edinburgh to France. 

The Council of the Institution of Civil Engineers have awarded a 
medal and Telford Premium to Professor Greenwood, of the Tech- 
nical Schools, Sheffield, for his paper entitled ‘‘ The Treatment of 
Steel by Hydraulic Pressure, and the Plant employed for the pur- 
pose,” recently read and discussed before the Institution. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE Cleveland pig iron trade continues very quiet, and buyers 
show but little inclination to operate. At the same time sellers 
have their books so well filled with orders that they are by no 
means uneasy. Pricesdo not fiuctuate much, except as regards 
warrants, in which speculation is more than usually active. At the 
market held at Middlesbrough on Tuesday last, the price quoted 
by merchants for No. 3 G.M.B. was 38s. 14d. to 38s. 3d. per ton 
for prompt delivery. Very few transactions are taking place, how- 
ever, although in some instances 38s. has been accep’ for small 
lots. Forge iron may now be obtained for 37s. 3d. to 37s. 6d. per 
ton, as against 38s. two or three weeksago. The value of warrants 
has fluctuated considerably during the last few days. On Tuesday 
they could be bought for 37s. 94d. per ton, or 44d. less than at the 
beginning of last week. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store is rapidly being reduced. Last week 5191 tons were taken 
out, and 15,051 tons during the month of May; the quantity now 
held is 224,104 tons. 

At Glasgow, on the 31st ult., 1,028,493 tons was the qaity in 
stock, which represents a diminution of 1670 tons during last 
month. 

Pig iron shipments from Middlesbrough are at present proceed- 
ing at only a moderate rate. Last month the total quantity 
exported was 89,938 tons, being a decrease of 14,500 tons com- 

red with April. Scotland received 24,730 tons; Germany, 

,302 tons; Holland, 10,054 tons; Italy, 4570 tons; and Russia, 
2820 tons. 

The quantity of manufactured iron sent away was 28,193 tons; 
and of steel, 30,963 tons. Of these products, 12,798 tons went to 
India, 13,398 tons to the Argentine Republic, and 8571 tons to 
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ine finished iron trade there is at present a lull, so far as new 
business is concerned; but makers are extremely busy, and the 
pressure for quick delivery is as great as ever. Prices are about 
the same as last quoted. 

The last meeting for the session of the Cleveland Institution of 
Engineers was held at Middlesbrough on Monday evening last, Mr. 
Charles Wood, president, occupying the chair. An animated dis- 
cussion took place on the paper read at a previous meeting, on 
**The Race to Edinburgh,” by Mr. J. H. Barker, of Newcastle. 
The discussion tended to show the absolute necessity of a good 
permanent way, before high speeds could safely and currently be 
obtained. Strong opinions were expressed in favour of heavy 
Vignoles section rails, with steel sleepers, the system now 
being tried on the North-Eastern ilway being favour- 
ably commented on. As regards compound engines, Mr. 
Worsdell’s system was much more in favour than that adopted 
by Mr. Webb. The extended use of steel in locomotive con- 
struction, the manufacture of crank axles of nickel steel, Mr. 
Ramsbottom’s well-known mode of replenishing the supply of 
water from a trough between the rails, the use of Joy’s valve gear 
and of boiler tubes with internal heat-absorbing feathers, and 
various other details of locomotive construction and working, were 
freely and ably discussed. A hearty vote of thanks to the reader 
of the paper followed. According to the programme, a paper 
should then have been read on ‘‘Gold Mining in Australia,” by 
Mr. Theodore West, of the North-Eastern Railway locomotive 
works at Darlington. For want of time, this was postponed to 
next session; but, notwithstanding, Mr. West gave a short verbal 
description of his illustrations and specimens of auriferous quartz. 
He also described hydraulic mining for gold and two stamping 
mills, of which he exhibited models. Mr. West was himself 
practically connected with the Australian gold mining industry 
some years ago. 

The official statistics of the Cleveland iron trade for the month 
of May were issued on Tuesday afternoon last. It appears from 
them that at the end of the month there were 104 furnaces in blast, 
or one more than at the end of April. Of this number sixty-one 
were making Cleveland pig iron, and forty-three hematite. The 
make of Cleveland pig iron during the month was 129,315 tons, or 
5217 tons more than in April. The make of other kinds of pig, 
including hematite, spieyel and basic iron, was 113,101 tons, or an 





increase of 3277 tons. The total increase was 8494 tons. The 
stocks in hand at the end of the month were again much decreased, 
the total being 369,357 tons, as compared with 391,278 tons, giving 
a total decrease of 21,921 tons. These returns ought to ten 
towards an increase in value of pig iron, although a still greater 
decrease in the stocks had been expected by some. 

The North-Eastern Railway Company had an excellent time of it 
last week. Compared with the corresponding week in last year, 
passenger traffic yielded £1199 more; merchandise and cattle, 
£9771; minerals, £8628; and dock dues, £545 more. The 
total increase was £20,143. This swells the increase for the half- 
year to £166,562. No wonder that the value of the shares is 
75 per cent. above par. 

udging from the want of success of the Skerne Iron Co. termi- 
nating in a sale of the plant last week at a terrible sacrifice, it 
might be considered that Darlington was not a place where the 
manufactured iron trade or steel trades could be successfully carried 
on. The annual report of the Darlington Steel and Iron Co., 
which has just been issued, seems, however, to disprove this, and 
to show that good and careful management may more than com- 
pensate for the disadvantages of an inland position. The directors 
report a profit on the year of £7422. This is sufficient to 
Pay a dividend on preference shares of 7 per cent., and on 

inary shares of per share, besides devoting £2000 to 
special alterations of plant and leaving £2179 to be carried for- 
ward. The directors say that there is a tendency on the part 
of railway companies to use heavier rails, and that they have 
therefore decided to substitute a cogging mill of greater power and 
capacity for the present one, so that they may be able to take in 
hand any rails likely to be asked for. The alterations will cost 
about £10,000, which sum they pro to write off at the rate of 
£2000 per annum. The directors of this company have evidently 
the courage of their convictions, and those convictions are that the 
finished steel trade may be successfully carried on, even at Darling- 
ton, with thoroughly good and efficient machinery ; but that, in 
the absence of such facilities, is impossibl 











NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


Tue Glasgow pig iron market became suddenly very strong at 
the end of last week, and under the influence of good buying 
orders the prices of Scotch, Cleveland, and Cumberland warrants, 
but especially the latter, had a substantial improvement in price. 
It is said that the orders to purchase came mainly from the North 
of England, and proceeded upon the fact that stocks have been 
decreasing there recently in a rapid degree. This week, however, 
the prices of warrants have again relapsed, with numerous fluctua- 
tions, and a vei iderable busi has been done. The ship- 
ments of pig iron in the past week were larger than of late, 
amounting to 9343 tons, against 7027 in the corresponding week 
of last year. They embraced, to the United States, 650 tons; 
Canada, 515; South America, 25; India, 100; Australia, 630; 
France, 40; Germany, 910; Russia, 70; Holland, 550; Belgium, 
112; Spain and Portugal, 315; and China and Japan, 75; the 

uantity sent coastwise being 4616, as com with 2338 tons in 
the corresponding week of last year. The home demand still con- 
tinues good. A small quantity of iron is being withdrawn from the 
warrant stores. There is no change in the amount of the produc- 
tion. 

The values of makers’ iron do not show much change, there being 
variations in a few cases of 3d. to 9d. a ton, some of these brands 
being higher and others lower. Free on board at Glasgow, Gart- 
sherrie, No. 1, is quoted at 51s. 6d. per ton; No. 3, 50s.; Coltness, 
54s. 6d. and 53s.; Langloan, 53s. 6d. and 52s.; Summerlee, 53s. 6d. 
and 52s,; Calder, 52s. 6d. and 49s.; Carnbroe, 46s. and 44s. ; Clyde, 
49s. 3d. and 47s. 3d.; Monkland, 44s. 3d. and 43s. 3d.; Govan, at 
Broomielaw, 43s. 6d. and 42s. 6d.; Shotts, at Leith, 52s. 6d. and 
50s.; Carron, at Grangemouth, 53s, 6d. and 48s. 6d.; Glengarnock, 
at Ardrossan, 51s, and 45s. 6d.; Eglinton, 43s, and 42s.; Dalmel- 
lington, 45s, and 44s, 

The steel trade of the West of Scotland is less active at the 
moment in consequence of the strike of rivetters in the Clyde ship- 
yards. The stoppage of the rivetters has thrown a great number 
of other workers idle, so that the shipbuilders are not requiring 
delivery of materials. Some steel-making firms are therefore 
becoming slack, and inviting merchants to send in specifications for 
general work. But so far there is no change in prices, and it is 
expected that at the termination of the dispute referred to the 
works will again be as busy as ever. 

In the malleable ironworks there is a steady run of business. 
The production of bars for home use and shipment is very large. 
Some merchants report that inquiries are coming forward in greater 
quantity than was expected from Canada. 

The past week’s shipments of iron and steel manufactured goods 
from the Clyde embraced machinery worth £7300, chiefly marine 
and sugar-crushing plant; sewing machines, £6649; steel goods, 
£7400; and general iron manufactures, £19,500. 

There is a good business in the coal trade. In the shipping de- 
partment the quantity despatched is quite up to the average, but 
steam tonnage to Mediterranean and some other ports is scarce, 
else the exports would be considerably greater. Steam coals are 
in very good request, and the contract for the Danish State rail- 
ways—one half of which was fixed earlier in the season—now in the 
market, is not exciting so much interest here as it would have done 
hai coalmasters been less freely employed. There is very little 
change in prices. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

JUDGING from strong indications at the ports, I should say that 
the ill-advised attempt of the North of England coalowners to 
force the hands of the Admiralty has told in more ways than one, 
and all adversely. I am assured that new customers are steadily 
coming in, for the advertisement of the excellence of Welsh steam 
coal was a good one, and in the recollection of the oldest coalowner 
there has never been a more uniformly busy time in Swansea as 
now. Demands continue great, prices firm, 14s. for best steam 
being an ordinary quotation, and if small steam is a little weak in 
price this is owing to the great output. On Wednesday the 
market quotations, Cardiff, were, best steam, 13s. 6d. to 14s,; 
seconds, 12s. 6d. ; Monmouthshire, 11s. 6d. and upwards, 

House coal is not so firm, but small was in demand at 9s. 6d. 
These figures fairly apply to Newport also, At Swansea best 
anthracite was offered at 10s. 6d. to 10s. 9d.; steam, large, 11s. 6d. 
to 13s, 6d.; and house ee a. Pitwood ae gd iff is 
getting up in price again, a emand has set in, and sales are 
being effected at 15s. 94. to 16s. The monthly holiday has taken 

lace again with its usual pernicious effects. Fully half the week 
~ been lost to a third of the colliers. 

The Sliding Scale Revision Committee, appointed by the Aber- 
dare meeting, have completed their work, and the revised scale is 

ublished. © principal features are as follows:—‘‘Clause 8: 
ere shall be a maximum and a minimum. The maximum 
to be 16s. per ton, the minimum to be 9s, per ton. 
Clause 10: Wages to be advanced or reduced every three months 
by reductions or additions of 1} per cent. upon the standard wage 
rate for every change of 14 per ton in the average selling price 
of coal. Clause 11: That no contracts for a longer term than six 
months be taken into account for the regulation of wages. Clause 
17 : Surface men to work nine hours per day ; underground men 
eight hours. Clause 18: Wages to be paid weekly.” There are 
grave objections to Clause 8, as for a ee period, when prices 
recede, coal will certainly drop to 7s. bviously, the better 
arrangement would be a minimum of 7s., and let the collier have a 
oe share in any price that may be obtained upwards, 
‘lause 11 is also objectionably put. If coalowners can geta twelve 








month’s contract ata fair price their hands should not be tied, 
The scale promises to cause a good deal of ferment, as some of the 
collier committees object, and it is most likely that the association 


Good work is being done at the Breconshire reservoir of the 
Cardiff Corporation. Local attention is centred upon the great 
work, with the recollection of Holmfirth in the mind, and this 
fresh disaster at Johnstown, America; but the engineering work 
carried out under Mr. Mackay dispels all fear. The byewash wil] 
be ample for even extraordinary Still, as there is a 
population of seventy thousand people and two large towns in the 
valley between the reservoir and Cardiff, such exigencies as a 
waterspout breaking on the embankment, a subsidence from 
internal agency, or other causes, should suggest a telegraph com- 
munication from the reservoir to Merthyr, as a necessity, in case 
of mishap. Litigation is impending, I hear, between the Corpora- 
tion and the late contractor, but it is hoped an arrangement will be 
brought about. 

There is soon to be a start at Barry. It is expected that the 
water will be let in some time this month, and that early in July the 
dock will be opened. 

The industries of Wales are generally in a good, sound condition, 
and in iron and steel a large average make is being turned out, 
There has been some depreciation in pig, consequent more upon 
speculation in warrants than failing tends. Hematites are being 
quoted at 50s. to 52s. 6d., and the fluctuations will be seen when it 
is added that warrant sales have been as low as 47s, Welsh bars 
are at £5 2s, 6d. to £5 5s. Steel rails are in the old rut. Orders 
are small, principally home, Some few foreign orders are held, 
one a tolerably good one for Paysandu. 

It is much feared that a number of Welsh ironworkers have 
suffered in the wreck of the Cambria Ironworks, Johnstown. 

The tin-plate and allied industries are in excellont form, with 
the solitary exception of the hindrance to vigorous action caused 
by the uncertainty of the American tariff. 

The meeting at the Swansea Exchange this week was satisfac- 





tory. Makers indicated a hopeful prospect in the future. The 
any Many are common: — mer steel blooms, 
£4 12s, ; bars, £5 ; Siemens bars, up to £5 10s.; ordinary coke 


lates, 12s. 9d. to 13s.; Bessemers, 13s, 3d. to 13s. 6d.; Siemens, 
3s. 6d. to 13s. 9d.; ternes, 24s. to 26s. 

I note a novel method of sale. A large firm is working up terne 
plates and sheets into all kinds of sheds, conservatories, and houses, 
and these are erected in the outskirts of various towns and sold by 
auction. 

The Dinas law case has been amicably arranged. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE condition of the iron industry as caused by the strike may 
now, tosome degree at least, be overlooked. Of 100,000 miners 
60,000 are at work, so the strike is no more of great importance. 
In the coal district 40,000 to 60,000 t. per day have already been got, 
which is only 20,000 to 30,000 t. below the ave If the export 
trade has not yet been taken up, the iron industry at home is 
doubtlessly well provided for. e colliers have not obeyed the 
orders of their leaders to renew the strike on Monday last, and 
those who are still striking consider their present condition as 
hopeless, and would gladly return to work. On the Saar the situa- 
tion is less favourable, for there the want of coals is severely felt. 
A rise in the of coals appears inevitable, and though this 
might seem to be of little influence on the price of pig, yet some 
rise in this direction may probably be also expected. Voices are 
daily increasing who declare the rising of prices to be much too 
rapid. The machine ne and foundries are, without exception 
well employed. The strike of the masons and carpenters also has 
a strong influence on the sale of the iron articles required in the 
building line. The worst is, that these occurrences are repeated 
from year to year, and that the granting of demands only serves to 
cause new pretensions in a very short time, thus creating, as it 
were, an endless screw. 

The iron business in general remains in a satisfactory develop- 
ment. Prices are firm and show a decidedly rising tendency. At 
this moment the Silesian iron trade is to some extent suffering from 
the strike of the colliers. Twenty-nine coke furnaces only are in 
output, Some Breslau owners have raised the price for and 
iron 5 M. p.t., but under present circumstances prices could only be 
fixed for short terms. 

The condition of the rolling mill branch is a pretty favourable one, 
the works having been able to continue operation in spite of the 
want of coals. Numerous orders are coming in; sheets ially 
find a brisk sale. Export remains lively. Nevertheless, present 
quotations are looked = as being only eny. 

Till now the Austro-Hungarian iron market has had to suffer no 
— change from the strike, but still some losses are to be noted. 

e Prague Iron Company at Kladno has been obliged to stop 
its rolling mill, and also the Bessemer work, for want of coals, 
and 1500 workmen are forced to come to a standstill against their 
will. The state of the rolling mill business is, on the whole, a 
favourable one, and bars continue to be in good demand. The 
foundries and machine shops, as well as the constructive and steel 
works, are in active employment. 

The Belgian iron market has been rather weak, owing chiefly to 
the present state of the coal trade. The miners of Marihage- 
Seraing have struck, and the offered 5 per cent. higher w were 
refused. Some furnaces which produce their own demand in coke 
have preferred diminishing their activity to enable them to bring 
part of their coke on the market. If the price for coke should 
remain on 25f., the production of pig iron would have to be con- 
siderably reduced. A slackening off in the demand for girders is 
to be noted ; for steel goods of every kind the demand keeps steady 
at firm prices. The reports concerning the French iron business 
are of a cheering character. The convention of ironworks of the 
Nord have raised the price for sheets 50 centimes—for the province 
—while the © we for Paris will be fixed at their next meeting. 
Also in the Haute-Marne a tendency for the better is perceptible. 

The Rhenish-Westphalian iron trade has not yet returned to its 
former steadiness, e evil consequences of the strike are still 
felt, and will be so for some time to come, current reports leaving 
the future to remain uncertain. The Siegerland and Luxembu 
ores are in less demand than of late; still, prices remain firm an 
remunerative, red ore being noted M. 15°50; yellow, M. 11°50; 
grey, M.12. The demand for pig iron has increased in a slight 
degree; still, buyers and sellers show some reserve. On the whole, 
no change is to be —— since last week. White Luxemburg 
pig is quoted M. 36 to 38, ding to her and quality; grey, 

- 40 to 42, Bars remain unchan In hoops and girders, as 
well as in plates, the demand has n a lively one. Sheets are 
exceedingly brisk, and the West-German Convention have raised 
their standard price M. 15 p.t. In the condition of the foundries, 
machine and wagon factories, no change has taken place. 

At a tendering for steel rails for the Palatian railways at 
Ludwigshafen, the lowest offer—M. 130 p.t., at works—was made 
by a Rhenish firm. 











Tue Royal AGRICULTURAL Society's TRIALS.—At the meeting 
of the Royal Agricultural Society, held on Wednesday, it was 
resolved that in connection with the Society’s Plymouth meeting 
in 1890 prizes should be offered for the following descriptions of 
agricultural machinery:—(l) Light portable motors, steam or 
other, up to 6-horse power indicated ; (2) grist mills for use on a 
farm, to be worked by an engine not exceeding 4-horse power 
nominal ; (3) disin' tors, suitable for working with a portable 
engine not exceeding 8-horse power nominal, or a traction 
engine not exceeding 6-horse power nominal; (4) cider-making 
machinery 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 24th, 1889. 

Tue recent reductions in crude iron have been 
followed by concessions upon the part of railroad 
companies. These facts have done more to un- 
settle the market than to steadyit. The question 
now is, What are bottom prices and when will we 
reachthem? Steel rail makers are unsettled, and 
are not offering to make rails at less than 27 dols. 
in Pennsylvania mills, excepting in one or two, 
where makers are y to take orders at 26 dols., 
and less, so it is reported, Everything is bad) 
upset. Railroad building itself fallen off. 
So far this year shipments on old contracts foot 
up 346,000 tons, against 300,000 tons last year. 
The sales of steel rails up to this date foot up 
850,000 tons, leaving about 140,000 tons yet to be 
bought up before a new allotment can be made. 
The most of the buying reported is on account of 
Southern railroad companies, who are doing a 
great deal of building in a small way. The indus- 
trial revival in progress there is leading to the 
construction of short lines, A great deal of iron- 
work is being contracted for in this and other 
markets for warehuuse and other work. A 
vast amount of new work is in sight. The Penn- 
sylvania Railroad Company will elevate its tracks 
in Jersey city at a cost of 1,000,000 dols. The 
same company will also be Jarge buyers of mate- 
rial to construct terminal facilities within a few 
miles of this city. Ail of the trunk lines between 
this city and Chicago have schemes on hand 
which involve when prosecuted the expenditure 
of a great deal of money for ironwork. The loco- 
motive builders are not in the market at present, 
nor are the car builders disposed to buy much 
waterial. 

The bar mills all over the country are running 
only about half of their usual capacity. The 
merchant steel mills are doing better. The sheet 
miils all over the country are filling up with 
orders, and are better off than they have been 
since the opening of the year. All over the West 
the nail factories are doing well on steel and wire 
nails; but out West and are hard to move, 
and run from 1°60 dol. to 1°80 dol. The wrought 
iron pipe manufacturers held a meeting in this 
city week and advanced prices, Pig iron 
freight rates South are 3°75 dols. The anticipa- 
tion is indulged in in trade circles that by the 
opening of July a large amount of business will 
be done by way of covering wants for the last 
half of the year. Stocks of iron and steel are 
light, both among manufacturers and consumers. 
Buyers do not count upon a further drop, and the 
general belief is that the American iron trade has 
now reached its lowest possible limit, At the 
same time, trade reports all over the country tell 
us that the iron trade is unsettled. Since last 
October the number of charcoal furnaces in blast 
has fallen from forty-one to thirty-four, while the 
production per week has declined from 11,619 
tons to 10,229 tons. 

The American Society of Mechanical Engineers 
hold their annual convention on June 26th, at 
Sea Bright, New Jersey. 








NEW COMPANIES. 
ann following companies have just been regis- 


Gibbs's Horseshoe Nail Company, Limited. 

This company was registered on the 24th ult., 
with a capital of £60,000, in £1 shares, to acquire 
the letters patent No, 16,738, dated 6th Decem- 
ber, 1887, granted to Charles Gibbs and John 
Olson, for improvements in machinery for the 
manufacture of horseshoe nails, The subscribers 
are :— 


Shares, 
G. F. Davenport, Crescent-road, Beckenham .. 
*B. W. Ford, 38, Leadenhall-street, oil broker .. 
T. W. rw ne 18, Ulster-place, N.W.,clerk .. 
J. T. Akford, 9, London-street, Iting engi- 
neer os: | 40. teecel 66. 66 Wek, OA ne 
J. Carvert, Gothenburg, Sweden, engineer .. .. 
T. H. Harrison, M.E., 189, Queen Victoria-street 
Wm, Webb, 9, Kentish Town-road, tobacconist .. 
The number of directors is not to be iess than 
three, nor more than six; qualification, £100 in 
shares, and for subsequent directors £200. The 
first directors are Colonel Sir R. W. a 
Colonel H. Coape-Smith, B, W. Ford, J. 
McMillan, J. B. Norris, and R. S. Hazeon. 
Remuneration, £200 per annum each, with an 
extra £50 for the chairman, 





a ee 


Naval Munition Syndicate, Limited. 
This syndicate was registered on the 27th ult., 
with a capital of £36,000, in £50 shares, to manu- 
facture torpedoes, torpedo boats, submarine 
vessels, and munitions of war. The subscribers 
are :— 


Shares, 

T. W. Cooper, Bickley, Kent .. .. .. 6 
G. Bush, 8, Gracechurch-street, engineer 6 
at ae ord, é Cy ° 6 
rougham, C.E., 15, Hans-place, 8.W. 6 

H., Seton Karr, M.P., Boswell, N.B. 1 


ee 

Sir W. Gordon Cumming, Bart., 2, Harrict-street, 
MOU a5 bi ei et). 64 as, 08: 80 

G. M. Inglis, 9, Gracechurch-street, merchant .. 
Registered without special articles, 


~~! 


Von Langer Water-Gas Company, Limited. 


This company was registered on the 27th ult., 
with a capital of £151, in £5 shares, to acquire, 
work, and develope the inventions of Josef von 
langer and Leonard Cooper relating to water-gas 
or other gas, The subscribers are :— _ 

res, 


J.D, Pearson, 8, Oakleigh-road, New Southgate 

J. F. Dalrymple, 11, Meredith-street, E.C., ac- 
countan are me aT ae ae 

William May, 18, Austin solicitor 

H. Ernest Warner, 18, Austin To 

J. Whitehead, Crouch End, electrical engineer .. 

T. E. Towerson, F.C.S., 1, Portland-road, Fins- 


bury © oh 06 6. Oh 06 00 68.58 
, 7, St. Helen’s-gardens, North 


ee 


Park . 
W. A. Pittm 
Kensington . ° . 
The number of directors is not to be less than 
three, nor more than seven; qualification, £200 
of share capital; the subscribers are to appoint 
the first ; remuneration, mi pees capt together 
with one-tenth of the net profits remaining after 
Loy rg of 10 per cent, upon the ordinary share 
capital, 


Barking Jute Factory, Limited. 
This company was registered on the 27th ult., 
with a capital of £100,000, in £5 shares, to acquire 
the Jute Factory at Barking, Essex, known as the 
Abbey Mills. @ subscribers are :— 


*N. Harris, 19, Cullum-street, jute broker .. .. 1 
*N, 8. Hill, 123, Fepchurch-street, jute broker . 1 
*M. Mowatt, 63, Cornhill, merchant .. .. .. 1 
*P. Sc! 4, Bishi te-street, merchant .. 1 
T. Lane, 10, Ennis- ; 

1 


Shares. 


, Finsbury Park, clerk .. 
A. H. Franklin, 14, St. Quintin-avenue, W., clerk 
E. T. Hamilton, 59, Sutherland-square, b. E., clerk 
The number of directors is not to be less than 
three, nor more than eight, the first being the 
subscribers denoted by an asterisk and N. H. 
Ward; qualification, £250 in shares or stock ; 
remuneration, £200 per annum to the chairman, 
and £100 per annum to each of the other directors, 





Simpson Brothers, Limited. 


This company was registered on the 23rd ult., 
with a capital of £13,000, in £50 shares, to acquire 
the business of stay-busk manufacturers, wire 
drawers, wire, iron, and steel makers, &c., carried 
on by Simpson Brothers at Heeley Mill, near 
Sheffield. The subscribers are :— 


8) 

*Robert Simpson, Heeley, Sheffield, stay-busk 
MANU «4s cc ce ce. oes ce oe ce 
*H. Simpson, Heeley, Sheffield, stay-busk manu- 

GRORUTGR 10 20 cc cc ce sees ce ce co 
*B. G. Simpson, Heeley, Sheffield, stay-busk 
maomulacturer, 4. 1. co cc ce ce cee 
J. Levick, Heeley, Sheffield, stay-busk manufac- 
OS rar Se ee 
Mrs. Levick, Heeley, Sheffield... .. .. .. .- 
J. Gregory, 11, Steade-road, Sheffield, accountant 
Mr. Gregory, Steade-road, Sheffield on ne 88 
The number of directors is not to be less than 
three, nor more than five, the first being the sub- 
scribers denoted by an asterisk. The company 
in general meeting will determine remuneration, 


el 





Electric Construction Corporation, Limited. 

This company was registered on the 29th ult., 
with a capital of £500,000, in £10 shares, whereof 
100 are founders’ shares, to carry on the business 
of an electrical company in all branches, and for 
sucb purpose to adopt a provisional agreement of 
22nd ult. between H. r Tarver and Andrew 
Wallace Barr. The subscribers are :— 


Ord. shares. 
Sir C. Douglas Fox, Kingston-on-Thames .. .. 1 
Sir Daniel Cooper, Bart., 6, De Vere-gardens 1 
James Pender, Thornby Hall, Rugby .. .. 3 
Sir Henry C. Mance, Bedford . 1 


J. B. Verity, King-street, Covent Garden, elec- 
aera eae 
J. Irvin urtenay, 1, Essex-court, Temple .. 1 
Joseph Smith, Oakeswell Hall, Wednesbury 1 
The number of directors is not to be less than 
three, nor more than fifteen; the subscribers are 
to appoint the first; qualification, 100 ordinary 
shares, or £1000 stock; minimum remuneration, 
3000 per annum, with an additional £250 for 
each director over eleven in number, and also an 
additional £1000 for each 1 per cent. of profit 
available for dividend after payment of 1b r 
cent. on the ordinary shares, This remuneration 
is exclusive of the remuneration payable to Joseph 
Smith and Thos, Parker, as managing director 
and works director respectively. e directors 
may borrow, by means of mortgage debentures, 
a sum not exceeding £500,000. 





British Empire Petroleum Company, Limited. 


This company was registered on the 29th ult., 
with a capital of £10,000, in £1 shares, to acquire 
concessions, oil wells, estates, and properties in 
Burmah, India, Canada, Australia, New Zealand, 
Beluchistan, South Africa, and elsewhere, and to 
carry on busi as oil prosp s, refiners, and 
merchants, The subscribers are :— 

Shares. 
Robert Ogilvie, 31, Lombard-street, secretary to a 

com ty ge te ae Aer rt a le * 
C. H. Pell. 12, Wingfield-road, Stratford, engineer 
F. W. Mackie, 27, Clement’s-lane, commission 

a ee ee 
Pi 16, Halford-terrace, Richmond .. 
F. Sidney, 6, wald-road, Clapton, accountant 
J. L. Shannon, 120, Cannon-street, secretary to a 

Ss oki s5a. ane a6. anise 3836 se 
J. Bennett, Waddon, Surrey, merchant.. .. 

A. H,. Clemesha, 36, Kimberley-road, 8.W. .. 

The number of directors is not to be less than 
three, nor more than seven ; the subscribers are to 
appoint the first; qualification for subsequent 
directors, £200 shares; remuneration, £150 per 
annum each, and a further 10 per cent. on the 
net profits after 10 per cent. dividend has been 
paid. 

Staffordshire Water-Gas Company, Limited. 

This company was registered on the 29th ult., 

with a capital of £120,000, in £5 shares, to acquire 


a licence for Staffordshire of Nicholson’s patents 
for water-gas, The subscribers are :— ‘ 
» 2 Pn Elkington, 54, Windsor-road, Holloway, 

cler! eS @6 Oe Ge e608. 68 80 66. 66 
A. » en, 7, John’s-road, Stoke Newington, 

cler: Tk ee ae oe eo ae ee 
G. P. T. Chave, St. Ann’s Hill, Wandsworth .. 
A. W. Malcolmson, 32, Poet’s-road, Highbury, N. 
G. C. Collier, 23, Defoe-road, Too! oe se ee 
A. Croxford, 87, Brecknock-road, merchant... 
J. Presante, 2, Andalus-road, Stockwell, clerk .. 1 

The number of directors is not to be less than 
two, nor more than five; qualification, £100 in 
shares; the subscribers are to appoint the first; 
remuneration, £1000 per annum, 





ee 





tt tt 





Terra-cotta Fire-and-Sound-Proof Brick Com- 
pany, Limited. 

This company was registered on the 29th ult., 
with a capital of £200,000, in £f shares, to acquire 
certain patents relating to brick-making. The 
subscribers are :— 

Shares. 


M. B. Waller, 86, Regent-street 

CO. M. Stead, Langham Hotel .. .. .. .. «+ 

A. J. Tozer, 30, Montern-road, Forest Hill .. .. 
. H. Newman, 5, Sylvester-terrace, Waltham- 
UIT GOUT 0 iw te os lcs ce ce te ce 

E. T. Botwright, 23, Sutton-place, Hackney, 

E. J. Harber, Goodrich-road, East Dulwich, 

©. Norman, 26, Vereker-road, West Kensington. . 
The number of directors is not to be less than 


ae ~ a | taeda 





three, nor more than nine; qualification, £250 in 


shares; remuneration, £400 per annum to the 
chairman, and £300 to each of the other directors, 
in addition to travelling expenses, 


Woodrufi Keying Company, Limited. 
This company was registered on the 30th ult., 
with a capital of £25,000, in £5 shares, to acquire 
certain patents for improv ts in machine 
keying. The subscribers are:— 








8 
J. Craven, Vauxhall Ironworks, Manchester, 
MT? Shak” au oa. on 66° op aa) ae 1 
*Colonel H. L. Rocca, 3, Major-street, Manchester 1 
J. M. Astbury, 78, King-street, Manchester, 
ng tb aa ka we Soe det ek oes 1 
E. Falkner, 1, Cumberland-street, Manchester, 
IY ok can ka cas as) be F ee ae he 1 
A. F. Maclure, 15, Refield-street, Glasgow, in- 
murmmen memneeer 6. a. cn ce. ce ae es 1 
H, Agnew, 29, Booth-street, Manchester, solicitor 1 
A. W. Galloway, Knott Mill lronworks, Manchester 1 
The number of directors is not to be less than 
three, nor more than seven; qualification, fift 
shares, The company in general meeting will 
determine remuneration. 


Hastings Lift Company, Limited. 
This company was registered on the 24th ult., 
with a capital of £10,000, in £5 shares, to pro- 
vide means of communication between the Parade 
and West Hill, and other places in the borough 
of Hastings. The subscribers are:— 


Shares. 
E. Plummer, Hastings.. .. .. .. «2 « 1 
*Edwin Smith, Hastings, furniture dealer .. 1 
F. P. Plummer, Hastings, architect .. .. 1 
J. Plowman, Hastings, architect .. .. 1 
*J. J. Boutwood, Hastings, china dealer 1 
T. J. Smith, Hastings... .. .. .. .. 1 
F. Atkinson, Hastings.. .. .. 1 


The first directors are Messrs. J. Hoggett, 
W. H. Russell, C. Crabtree, and the subscribers 
denoted by an asterisk, 








THE UNITED STATES NEW NAVY. 





Navy is embodied in the annual report of the 
American Iron and Steel Association. All the 
vessels for the new navy, except five partly com- 
pleted iron monitors, are or will be built of steel. 
After long delay, the completion of these monitors 
has recently been authorised. eir keels were 
laid in 1874 and 1875, They are armoured and 
double-turretted. Each monitor is to have four 
10in. breech-loading rifled guns in its main 
battery and several rapid-fire and Gatling guns 
in its secondary battery. The guns of the main 
batteries are all breech-loading rifles. Besides 
the main batteries, each vessel will be equipped 
with a secondary battery, which in nearly every 
ship will consist of several small rapid-fire guns, 
from 6-pounders down, revolving cannon, and 
from two to four Gatling guns. The vessels 
recently built or now building are :— 


Dis- 








Vessel. | Type. place- Main battery. 
ment. 
- | Tons. A; 
Texas .. .. «..| Belted | 6300 { —_— 
| } - 
Maine .. .. ..| Belted | 6648 7. 
} | ( 4 8in. 
Chicago .. .. ../| Cruiser | 4500 V3 -_ 
2 5in. 
Boston .. .. ..| Cruiser | 3189 1% = 
Atlanta .. .. ..| Cruiser | 8189} § = 
Dolphin .. Despatch) 1485 1 6in. 
Newark .. .. ..| Cruiser | 4088 | 12 6in. 
Charleston .. ..| Cruiser | 700 |{ - 
Baltimore .. ..! Cruiser | 4418 { ; =i 
Philadelphia .. ..| Cruiser | 4324 / 12 6in. 
San Francisco ..| Cruiser | 4083 | 12 6in. 
Yorktown ..| Gunboat | 1700 | 6 6in. 
Petrel .. .. ..}| Gunboat; 890 4 6in. 
Concord .. .. Gunboat | 1700 6 6in. 
Bennington .. Gunboat | 1700 6 6éin. 
Vesuvius.. .. ..| Cruiser | 725 Meo 
First-class torpedo | |§ 8 automobile 
SOG Stk xs Sante | eat! torpedoes. 








The Texas has an armour 12in. thick, and the 
Maine llin. thick. The other ships are un- 
armoured. The building of a coast-defence vessel 
of 4000 tons displacement, four additional steel 
cruisers, and three gunboats has been authorised 
by Congress. When all the vessels enumerated 
above shall have been completed, the United 
States will have a navy of thirty-six iron and 
steel vessels, all, excepting the five monitors, 
built on the most approved modern plans. This 
fleet will consist of eighteen cruisers—including 
two dynamite cruisers and a cruising monitor— 
one despatch vessel, six gunboats, one torpedo 
boat, seven coast or harbour-defence vessels— 
including the five monitors—two line-of-battle 
ships, and one training ship. Eleven ships of the 
fleet, including the monitors and two of the 
cruisers, will be armour-clad, 








War Suips LAUNCHED IN 1888,.—According to 
a careful estimate, the number of war vessels 
launched last year by the naval Powers of the 
world was 60, while more than 100 were building 
when it closed. England led, with 15 vessels 
launched and 28 building ; France launched 9, and 
laid down 15; Russia launched 2, and began 10; 
Germany put 6 vessels into the water, and ordered 
or laid down 4; Italy launched 10, and laid down 
18; Austria launched no vessel, but laid down or 
ordered three; Sweden laid down 1; Denmark 
launched 1, and laid down another; China added 
4 vessels to her navy, and ordered or laid down 
4 more; Japan ordered 3, and launched 3; the 
United States launched 6, and laid down 6; Chili 
ordered a new cruiser in England, and the n- 
tine Republic contracted for a 4300-ton ironclad ; 
Brazil laid down a cruiser, and even Uruguay has 
contributed to the navies of the world, launching 
a small iron gunboat. The minor Powers, like 
Greece and Portugal, have either contracted for 
or launched small vessels. Turkey has begun the 
work of building up her navy, laying down one 
ironclad and several smaller vessels.—Scientific 
American, 





AN interesting account of the new American | 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 





Application for Letters Patent. 

*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 

printed in italics. 


27th May, 1889. 


8696. Tackinc Tooxs, O. E. Lewis, London. 

8697. Execrric Musica, Mecuanism, 8. H. Gibson, 
London. 

8698. Oven and Borter Seatine, &c., J. Seel, Oldham, 
8699. Wincu Firrtino, F. M. Walbran, Leeds. 
8700. Scissors, &c., C. Lécollier, B: 2 
8701. DistripuTine, &c., Roiiers, D, ner, Bir- 

mingham. 
8702. Hook for Insipz Ovens, A. F. Emery, Birming- 


8708. Hanpes of Knives, J. Chapman, J. H., and A. 
Hartley, Sheffield. 
8794. Harmoniums, &c , C. Carton, Birmingham, 
8705. Bakers’ Peet, G. Frost, Plymouth. 

8706. Cuurns, W. Holdcroft, Longport. 

8707. Composition for Packine of SHELLs, A. Houston, 


Dublin. 
8708. Mirre Cutrinc Macuings, J. Ford, Birming- 


742.4. Rotary Motion, F. W. Zimber, London..— 
{Note.—This application having been ly in- 
cluded in No. 7427, dated 3rd May, 1889, takes under 
Patents Rule 23, that date.] 
8709. AMALGAMATING GoLD by Exxcrricity, E. H. M. 
Andreoli, London. 

8710. Manuracture of SHoks, G. Clark, Sheffield. 
8711. Furnace Brinez, B. Darbyshire and J. En- 
twistle, London. 

8712. Cootina, &c., Beveraces, M. Lithgow, J. For- 
rester, and J. Robertson, G x 

8713. Steam Generators, A. F. Shanks, G A 
8714. Consuminc Smoke from Furnaces, J. A. Nor’ 4 
Birmingham. 

8715. Lusricators, J. Dewrance and G. H. Wall, 
London. 

8716. EARTHENWARE Stanps, W. Parnall, Bristol. 
8717. Suvc.e Crank Enornes, R. Patrick, Greenock. 
8718. Exp.osives, Sir A. Abel and J. Dewar, 


on, 

8719. Type Waiters, J. Gardner, Manchester. 

8720. Wrovucut Steer Naits, &., F. Service, Ebbw 

Vale, near Newport. 

8721. Sprine Ciips, C. H. Pugh, London. 

8722. Automatic CoupLines, R. M. Mark, London. 

8723. CanDLzsticks, R. T. Grocott, 

8724. Maxine Cuar from Coat, &., W. R. Hutton, 
Lanarkshire. 


8725. Sorrenine, &c , Water, A. K. Brown, London. 
8726. AZO-TETRAZO-NITRO, &c., Compounns, W. G. 
Thompson, Middleton. 
8727. Watcues, R. Fennell, Coventry. 
8728. ConsTRUCTION of MrnERaL Conveyors, J. Steven- 
son, St. Helens. 
8729. Sirtinc Macutnes, J. Stevenson, St. Helens. 
8730. Printinc TELEGRAPHS, A. Clark.—(W.  F. 
Johnson, United States.) 
8731. SianaLuino, J. Milne, Manchester. 
8732. Propuction of Compounps, W. G. Thompson, 
Middleton. 
8738. Raitway Sronaus, C. Barry, Manchester. 
8734. Mai, Bac Fastentnos, H. le R. Boyle and A. 
May, Manchester. 
8735. Screw Keys and Sranners, C. L. H. de Hundert- 
‘k, Manchester. 
8736. Gas GeneratTina, W. G. Rol Manchester. 
8737. Heatep CaLenpers, A. Leutner, don. 
8738. IsoLaTine Gases, J. H. Parkinson, Liverpool. 
8739. Winpinc Yarns on to Bospins, A. Garner, 
London. 
8740. Extractinc Ort from Szeps, W. P. Thompson. 
—(A. Schumacher and C. Tschiffeli, France.) 
8741. Makino Picric Acip, W. P. Thompson.—(P. 
Magnier, France.) 
742. : Mos Cap and Bonnet Suares, J. Cass, 


London. 

8743. Lamps and Stoves, W. P. Thompson.—(T7. Kapf, 
Germany.) 

8744. ManuracTure of CicaReTres, A. W. Johnson, 
London. 


8745. Curtine or Stamprne Out Leatuer, W. Rawlin- 
son, London. 

8746. Copyina Drawineos, Desens, &c., H. J. Shaw- 
cross, London. 

8747. WATER-CLOSETS, J. Beresford, Birmingham. 

8748. Preventina Horses from Fauuine, C. T. Craw- 
ley, London. 

8749. Capstans, J. Cowley and F. and J. Lelen, 
London. 

8750. CoLourtne Matrer, B. Willcox.—(The Farben- 
JSabriken vormals Friedrich Bayer and Company, 


Germany.) 
8751. Puzzies, J. L. Hinde, London. 
8752. Pen-HoLpERs, H. Pearse, London. 
aa rg “Seat Sxins,” &c., H. A. Foster, 


ax, 
8754. Gas Apparatus, T. Le Poidevin, Peter Port, 
Guernse: 


ui ry. 

8755. BicycLes, TRICYCLES, and similar Macuings, W. 

Delf, London. 

8756. CARTRIDGE for GALLERY Practice, F. L. 
Stephenson, London. 

8757. CoNVERTIBLE Drawina Stats, J. F. Holmes, 


8758. Drivine Bets, C. A. Cox and F.G. 8. Ham, 


wansea. 

8759. BorLer Tubes and Fives, F. H. L. Stelling, 
Manchester. 

8760. ManuractuRiIne RipBEeD Grass, A. Drummond, 
Glasgow. 

8761. Haypies for UmBre.uas, &c., J. Gundlach, 
London. 

8762. Manuracture of Buitt-up Heavy Guns, J. R. 
Turnock, Loughor. 

8763. CoLLapsiBLE or PortTaBLeE Bepstreap, W. Daber- 

ow, London. 

8764. Cookine or Heatine VessELs, E. Oberwinter, 
London. 

8765. FasTENING BILLIARD CvuE Tip, &c., J. Moore, 
London. 

8766. Mincine Macuines, T. Williams, jun., London. 

8767. Steam Vent for Low-PRESSURE BoiLERs, C. Le 
Fevre, jun , London. 

8768. WaTERPROOF GARMENTS, I. Goldstein, London. 

8769. ExecrricaL Merasurine Instruments, A. C. 
Cockburn and J. N. Cooper, London. 

8770. Rain-proor Sxret, A. Tuchfeldt, London. 

8771. ApvERTisING, R. Hannan, G Ww. 

8772. Emercency Exit Doors tor TseEatres, H. B. Le 
Mesurier, London, 

8773. MaGazIne Fire-arms, P, T. Godsal, London. 

8774. Steam and Vapour Enarnes, C. Wells, London. 

8775. Napkin Rina, C. G. Couthier, London. 

8776. Postat, &c., PrttaR, BE. Hasselbach, M. H. 
Hyman, and J. A. Alexander, London. 

8777. PeTroteum Lamp, O. Imray.—(F. Cc. Glaser, 


Germany.) 

8778. PetroLecm Motor Enorngs, O. Imray.—(F. C. 
Glaser, Germauy.) 

8779. Manvracture of Cutoring J. J. Alsberge, 
London. 

8780. ImpRovep ELECTRICAL Swircues, E. E. de Facien, 

on. 

8781. Foc-sicNaLiinc, W. Smith and G. Stephenson, 
London. 

8782. Composition for Puants and Tress, A. Booty, 
London. 

8788. Motive Power Driven by Horsss, E. Edwards, 
London 


8784, IMPROVEMENTS in Pranorortres, H. Witton, 
ndon, 
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8785. Swiver Bart Jom of Merar, J. N. Sperryn, 
Lond: 


on. 

8786. Beveracs, D. W. Dickson, London. 

8787. Ixpicatinc Sarps’ Courses, G. Jacob and J. H. 
Walker, London. 

8788. Hostery Fasrics, W. T. Rowlett, London. 

8789. Separation of Parricies of DirFsRENT GRAVI- 
trss, M. Crawford, London. 

8790. L-HOLDERS, W. E. Wise.—({E. Wehlri and 
B. Bally, Switzerland.) 

8791. Frum for Preventixe Corrosion, J. B. Dodds 

and J. R. Fothergill, London. 

8792. Manrpucation of Rock-sormne Dritis, R. and 
W. C. Stephens, Lond 


q on. 
8798. Screw-cuttine Larues, &., W. H. Winnall, 
on. 
8794. SMOKE-COoNSUMING FrREPLACES, R. W. Roberts, 
London. 
8795. Materiats for Roorime, &c., A. N. Ford, Lon- 
8796. Furnaces for Dryinc Corres, &c., W. A. Gibbs, 
London. 
= 7 Ferp-water, G. L. J. Porion, 


8798. LuPROVEMENTs in PROPULSION of VessELs, P. O. 


Fils, London. 
= Fastentnes for Etastic Tyres, W. Beale, Lon- 
ion, 
8800. Execrric Lamps, H. H. Lake.—(0. H. L. Linae- 
mann, Germany.) 
8801. Door, &c. Locks, N. G. Sérensen, London. 


28th May, 1889. 
8802. MouLpine Marerit, A. C. Cole.—(C. H. Wilder, 
Cnited States.) 
8803. Mouups for Castine Metans, A. C. Uole.—(C. H. 
Wilder, United States.) 
8804. Core for Onpnance, A. C. Cole.—(C. H. Wilder, 
st as tts, D, Clr, Birmingham 
. Gas unzs, D. Cler 
8806. Governors for Steam Encrvss, A. C. Pain, Bir- 


8807. Fastentncs for Wearmnc Apraret, E. R. 

> eaeeoee ah B C. McDermott, 
NSCREWING Nuts on Bicyc: ce 

Sheffield. vers 

8809. Foppser for Horszs, C. A. Coombe, Sheffield. 

8810. VesseL Prore.itens, R. Buck and 8. Read, 
London. 

8811. Storrser for Borrixs, H. Collins, London. 

8812. Supportmsc Swimmers in Water, R. H. Jack- 


son, Ol > 
8813. Boarps for Wruxprse Corps, &c., J. H. Abel, 
on. 
8814. Truss Paps, A. J. Boult.—{J. C. Rorick, United 
States.) 


8815. InTeRRUPTING an Evecrric Circuit, W. P. 
Thompson.—({7The Westinghouse Electric Company, 
Onited States.) 

8816. PeramsuLators for CHILpREN, G. Smith, Man- 
chester. 

7. ComBinep Fork and Spoon, E. Staempfii, 
London. 

8818. Metat Wasuers, R. J. H. Rastrick, London. 

8819. Presses for Tennis Rackets, W. G. Hailstone, 


gstoke. 
8820. PorTaB_e Stanps, H. Pincus, London. 
8821. Boots and Sxoxzs, C. Rummelhoff and F. 
Ahrends, 


8822. Pots of Wroucut Iron, E. Matheson, Leeds. 
8823. Hyprav.ic and Preumatic Motive Power, J. R. 


Gostelie, 

8824. Prorectine Surps’ Borroms, J. A. Fisher and 
J. C. 8. McLay, Liverpool. 

> eae Key for Fivres, &c., J. Sharpe, 


8826. Harness of Jacquarps, 8. D. Robinson and 
C. H. and T. Dracup, Bradford. 

8827. Water Power Encuves, W. P. 8. Edwards, 
Crewkerne. 

8828. Mecuanicat Tors, G. F. Lutticke, West 
Brighton. 

8829. “BOILING Grass, J. Thropp, Sheffield. 


8830. Duptex Gearine of Cycizs, E. A. Ollive, 
London. 

8831. Cottectinc Corn, A. Howat, Manchester. 

=. Water Gas for Heatine, &c., H. Williams, Man- 
c. . 

8833. Toy Puzziz, J. Williams, Rochdale. 

8834. Metratuic Packine for Sturrinc-Boxes, E. A. 
Slade, South Shields. 

8835. —— 4 and Nourts, T. Holmes and R. Williams, 


Liv 
8836. WasHine Macurnes, C. Sloper, Birmingham. 
8887. Pacrwc for MannoLEs, &c., J. B. Keirby, 
mdon. 


8838. Rippies for Coat Scoops, &c., G. Cotton, 
Lond 


on. 

8839. Pweumatic Mautinec, C. Huelser.—(J. Kuntze, 
Germany.) 

8840. PorTaBLeE Foiprixc Dott House, A. W. Mont- 
gomery-Moore, London. 

8841. NirraTs of Ammonium, C. A. Burghardt, London. 

8842. Construction of Mazz, E. E. Brand, London. 

8843. Taps and Suppiy Pirgs, H. N. M , London. 

8844. GaTHERING SicnaTuREs for 


BINDING, 
D. McC. Smyth, London. 

8845. Bricks, N. Proctor, A. Middleton, C. E. Fraser, 
and H. M. Carter, London. 


8846. Preparation of Ecos, W. R. Jarvis and W. B. 


; London. 

8847. SicHT-FEED or other Lupricators, R. J. Threl- 
fall, London. 

8848. Covers or CoverED Disnes, &c., H. R. Leach, 
London. 

8849. MecHaNicaL Parattet Motion, A. Lacoppe, 
London. 

8850. Comprvep Hammer and Nam Extractor, &c., 
H. L. Holroyde, London. 

a - Uspercrounp Taps, H. Rayner, 


jon. 

8852. Coverinc Fioors, F. F. Brown, London. 

8853. Piatep Rines for Jewe.tery, G. H. Knight, 
London. 

8854. PiaTep Rixos for Jewe.iery, G. H. Knight, 
London. 

8855. Seconpary Batrenries, T. Harris and H. F. de 
B. Cameron, Detroit. 

8856. Separatinc Macweric Ones, &c., H. H. Lake. 
a, M. Ball, &. Norton, and A. T. Porter, United 

8857. Lockinc Devices for Boxzs, C. T. Brown, 
Lond 


ion. 
8858. Bearmes for WHert Axues, &c., J. Plastow, 
London. 


8859. TricyciE, J. D. Bouran, London. 
8860. CaoutcHouc Tyre Coverines, J. M. M. Truf- 
fault, London. 
8861. Erzcrric Switcnes, O. Imray.—(W. Thompson, 
United States.) 
2. ConDENSING SULPHURIC AcID Fumes, W. Thorp, 
London. 


8863. Saw SHarpenine, Esdaile and Co. and L, C. 
Tavener, London. 
8864. WaTEeR Heaters, E. Werdenberg, London. 
8865. Corsets, W. H. Symin; London. 
Ghamberlain.—(B. z 


8866. BuLLet Macuine, W. 
Lumley, United States.) 
8867. LEap Pencits, L. G. Sloan. —(F. Hardtmuth, 
8868. Stampisc Puncn, E. Edwards.(J. Matejec, 
Germany. 
8869. ApveRTisInG, R. Hiindel, London. 
8870. Raitway Cars, W. W. Green and J. Murison, 


don, 
8871. Borries and Storrers, H. Heartfield and W. G. 
Walker, London. 
8872. PULVERULENT Marrers,“W. L. Wise.—(Messrs. 
Solvay end Co., Belgium.) 
—- CuamBerifor Raisinc Vesseis, R. Harnett, 


on. 
| game for Use in Warrarz, R. Harnett, 





SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette, 





400,143. Foraisc Mecnanism, F. W. Taylor, Phila- 
delphia, Pa.—Filed February 5th, 1889. 
a forging mi 


Claim.—{1) As f , @ @ 
er, in combination with a ding device, 
whereby the f is sustained til 


orging a de 
whereby the floating of the forging is effected, rm 





mechanism for altering the —_ of one or both of 

said devices, so as to enable the fo: to be manipu- 

lated under Ae oy — as and for the 

purpose specifi 2) Ina m 

ene hammer and a _— in combination with NS 
v Pp evice, whereb e fo: 

custsined end transiared trem xia furnace to 5 


hammer, a tilting device, whereby the floa of the 
forging is effected, and mechanism for al the 
length of one or both of said devices, so as to enable 
the forgemen not to transfer a forging from 
furnace to hammer, but also to manipulate it under 
said hammer, substan as and for the 

hereinbefore described. (3) Ina fi mechanism, 
a steam hammer and a furnace, in com tion with 


an overhead travelling and traversing trolley crane, 
whereby the fi 


orging is aaa, @ travelling til 
device, whereby the level of said forging is Boe | 


when suspended, a rail s 
rept ke fe om t onl; transf 
enable the en not only to era fi 
euptiameneh ie baeeenn, tok also 
mechanically under said hammer, substan 


for the purposes hereinbefore described. (4) In a 























for mechanism, a steam h in bination 
with one or more furnaces, a fulcrum, and an under- 
neath inv downwardly acting travelling trolley 
crane, the len; of whose tackle, being alterable at 

e forgemen to suspend the forging upon 
said fulcrum in a floating and preponderating condi- 
tion, so as to t it to, pulate it b th, 
and rest it upon the anvil of said steam hammer, sub- 
stantially as and for the purposes hereinbefore 
described. (5) In a forging mechanism, the combina- 
mer, a crane, one or more furnaces, 








said hamm furnace or furnaces, 
a truck adapted to run along and be guided by said 
rail system, and an anchor bridle attached to said 
truck and —= to steer and maintain forgings 
when suspended on said crane in a floating re, 
substantially as and for the purposes h before 
described. 


400,157. Rock Crusuer, G. FE. Ames, San Francisco, 
Cal.— Filed August 8th, 1888, 

Claim.—In a rock crusher, the frame castings, the 

fixed jaw, the movable jaw, and the means for 

ting said movable jaw, of an excentric, 

e depending cti , and the arm between 

said rod and the movable jaw, in combination with 











the longitudinal bolts passing through the castings for 
ther and receiving the strain, said 
ers bl, projecting rear ends, nuts 02, 
K, mounted on the projecting rear 
its outside of the frame castings, the 
nuts for moving said su K, and the arm J between 
the connecting rod and the support K, substantially 


as herein described. 


400,449. Process or MANUFACTURING ALUMINIUM, L. 
Grabau, Hanover, Germany.—Filed November 19th, 


1887. 

Claim.—({1) The herein-described process of producing 
Pam 4 verised aluminium fluoride by 
means of a metal of the alkalies, which t, 
in infusing a metal of the alkalies ; second, in pouring 





upon the fused metal pulverised aluminium fluoride, 
and allowing the reaction to take place without further 
heating and without the use of a flux, substan’ 
and for the specified. (2) 


first, 
that will form’ a readily-fusible salt when combined 
with pulverised aluminium fluoride; second, heating 


pean aluminium fluoride; third, pouring the 
eated pulverised aluminium fluoride upon the fused 
alkali metal, and allo’ the reaction to 

without further heating and without the use of a flux 
substantially as descri (3) The herein-described 
process of produ aluminium from pulverised alu- 
minium fluoride by means of a metal of the alkalies, 
which consists, first, in fusing a metal of the alkalies, 
and, pe age | upon the fused metal the pulver- 
ised al lum fluoride and — surfaces of 
the receiver in which the reaction takes place to con- 
geal a portion of the fused mass and form a lining for 
a a substantially as and for the purposes 


400,480. Scissors, FB. Peters, Merscheid, Germany.— 
Filed June 4th, 1888. 
Claim.—The combination of a pair of scissors with a 





blade c, pivotted to scissor-blade a, and with the face- 
plate ¢ and spring d, the spring confined between 
the parts a ¢, substantially as 5 


400,484. SuBMARINE APPARATUS FOR SOLDERING PiPE 
Jomrs, F. Rann, Chicago, Ill.—Filed December 26th, 


1888. 
Claim.—(1) The combination, with I A, cut-off 
cock }, band C, and pac’ therein, e bucket G, 
having a valve, H, in its bottom, as and for the 

set forth. (2) A pipe, A, cut-off cock connec’ to its 
lower end, d ©, and packing therein, cut-off cock 
E, and drip-box F, in combination with a bucket G, 
having a valve in its bottom, as and for the purpose 
set forth. (3) Pipe A, a coupling, a, screwed on to its 
lower end, cut-off cock b, nut B, as described, boss c, 
band ©, and packing therein, in 


400484) 








B, as described, boss c, a nipple having its lower end 

serrated, and band C, in combination with cock 
E and drip-box, as set forth. (6) The combination, 
with pipe A, cock }, band C, and packing I and K 
therein, as described, of the cock E and the box F, as 
and for the set forth. (7) The combination 
of pipe A, cock b, band C, and ees | therefor, said 
band having an opening therein fordraining therefrom 
the water which is enclosed in said band when it 
covers and is clamped around a pipe joint, as and for 
the purpose set forth. 


400,851. Poonocraps Dott, W. W. Jacques, Newton, 
Mass.—Filed November 30th, 1888. 

Claim.—{1) The combination of a phonograph and a 
doll provided with a body con’ g and carrying 
said phonograph, and a closed hollow ae in commu- 
nication with the diaphragm and wi the doll. (2) 
The combination of a phonograph and a doll provid 





with a body carrying said phonograph, and a closed 
hollow head to act as a resonator. (3) The combina- 
tion, within the body of a doll, a ph h 





to upper part of oundanes,, afced pipe 8, from te 


Pp; 
of condenser to steam space er, automatic f 
ting float t, suspended lever and weight w, and 
ve v, all arranged substantially as herein described, 
RY . steam motor, the combination 
a 
































er on its top a steam jacketted 
cylinder fitted and cast in one with the piston rod 
401,020 
—s* 
_— 
tides and crank shaft bearings, and an upright con- 
& ifi of steam pipe with 


enser ——_ as . 
yee Sa — um valves placed in the steam 
acket of the cylinder, and a governor actuating the 

tter, all arranged as set forth. 
401,026. Corr ror Castine 8-rraps, J. Z. Gifford, 

New Bedford, Mass.—Filed December 15th, 1888, 

Claim.—A metallic core for casting an 8-trap, con- 
sisting of the end sections, a and b, provided with pins 









oo enceeseeny 








‘h the central part of the core to hold 

i agen Some central portion divided 

1 sf into the sections c, ¢, and ¢, all as shown 
descri 


401,088. Zinc Furnace, G. M. Westman, New York, 
N.Y.—Filed May 1st, 1888, 
Claim.—In a furnace, the combination, with a 
reducing furnace, of regenerators connecting alter- 
nately with the reducing furnace, condensers, each 


ee, 


( 


// 
| 
\ 


L 
ae 
ae Sa’, 


\ 


~~ 


{~ 
— 


4 





_ 


























connected by two or more pipes with the said reducing 
furnace, coolers conn: with the said condensers, 
and a blast engine connected with the said coolers 
oh regeneraters, substantially as shown and 


401,747. River, A. Kirks, Canton, Ohio.—Filed Feb- 

Claim<t) A rivet havi tside portion of soft 
aim. vi ing an outside ion of so! 

» em! a ~4 of fiat hardened steel 

extending from the central portion of the rivet to the 
outside, a tion of the said steel having been 





Somalis 





suppo. thereby, and a r ing 
divided into two portions by a perforated conical par- 
tition, substan’ ly as described. 


401,020. Low-pressure Steam Moror, 2. K. Evans, 
cute h erage June 12th, 1888, 
im. low-pressure steam motor com: 

a boiler, a surface condenser secured to the rete 

steam engine secured on of the boiler and con- 

denser, and having its steam and exhaust apertures 

a +t goaen A with _ < o- a 

vely, an air pump driven engine an 

forcing the ‘condensed water into the upper part of 

pe — 

e upper 


the condenser jacket, and a feed-water 
with an automatic and conn 
_ of said condenser jacket with the boiler, whereby 
¢ steam is caused to go through a constantly- 
recurring cycle of within the motor, ob 
stantially as set forth. (2) In a low- team 
motor, the combination, with a , of a steam 
lind: d tion, valve chest, 








— y an . . es 
rings and exhaust passage cast in one, an upright 
surface condenser, an air pump with a delivery pipe 





ore 


401,747] 


dening, substantially as described, 





and for the set forth. (2) A rivet having an 

outside on of soft iron, em a portion of 

portion, boring coe bend formed ty uyestting the ron 
portion, ig one orm: w e 

and steel, the formed of the soft iron oyer the 

end of the steel, substantially as described, and for the 

set forth. (3) A rivet, preferably of soft iron, 

a ve extending from the central portion to 

the outside, and a hardened steel plate driven in said 





groove, substantially as described, and for the purpose 
set forth. 





889. 


3, from te; 
matic f 
ight w, and 
described, 
mbination 
| jacketted 
ton rod 


J 


ht con- 
pe with 
the steam 
lating the 


. Gifford 
isa” ’ 


with pew 





» to hold 
divided 
s shown 
© York, 


with a 
gz alter- 
rs, each 
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WORKING MODELS OF TIDAL ESTUARIES. 


ConsIDERABLE difference of opinion has always existed 
amongst engineers as to the proper way of trainin 
channels through tidal estuaries, This arises very muc 
from the fact that no two estuaries are alike, and works 
that may have been thoroughly successful in one estuary, 
if applied in another case may prove a complete failure. 
Attempts have recently been made to reproduce, on a 
small scale, working models of estuaries, so that an oppor- 
tunity may be afforded of carefully watching the action of 
the ebbing and flowing water on the movable sands 
which exist to a large extent in all estuaries requiring 
improvement. During the Parliamentary contests that 
took place as to the effect the proposed channel up the 
centre of the upper estuary of the Mersey for the Man- 
chester Ship Canal would have on the approach from the 
sea, Professor Osborne Reynolds constructed a working 
model of the estuary. The model was made toa hori- 
zontal scale of six inches to the mile, and the ~~ 
features of the coast line were faithfully reproduced. The 
bottom was covered with a layer of fine sand having its 
upper surface perfectly flat. At the lower end a vessel 
containing water was gradually raised and lowered at 
short and regular intervals, the raising causing the water 
to flow up the narrow channel t Liverpool into the 
u “ged estuary, and the lowering bringing back the return 
eb current. This movement was kept on continuously 
for several hundred times at intervals of about one and 
a-half minutes. The water thus passing up and down 
was intended to represent the ebb and flow of the tide. 
The result was very remarkable. The position of the 
different channels, the shoals, and the deeps in the 
upper estuary were gradually a until after 
a time the model presented a faithful representation 
of the physical features of the estuary. The fact was 
thus established that, under like conditions with regard to 
the motion and direction of the water through sandbeds 
similar results will follow. 

Subsequently, the British Association appointed a Com- 
mittee for the purpose of further investigating the move- 
ment of sand in estuaries, and a considerable sum of money 
was placed at the disposal of the committee to enable them 
to continue experiments with working models. Owing 
partly to the illness of Prof. Osborne Reynolds, the Com- 
mittee were unable to make any report at the Bath 
meeting. They were, however, re-appointed, but with a 
diminished grant. It is intended that Professor Osborne 
Reynolds shall continue his experiments, and arrange- 
ments have been made for his carrying these out at Owens 
College. In the meantime, Mr. Leveson Vernon-Harcourt, 
C.E., has been following on the same lines, and in a paper 
read before the Royal ociety, in February last, gave the 
result of his experiments on a working meat of the 
estuary of the Seine. 

In 1846 the French Government, in order to improve 
the navigation of the Seine for vessels going to 
Rouen, commenced training works on that river in 
accordance with plans designed by M. Bouniceau. These 
a walls were originally intended to extend 
from Maillerrie to awe, but were only carried 
as far as Berville, about eleven miles from the sea. 
The training works have proved eminently successful as 
far as they have gone. The tide reaches Rouen fifty-eight 
minutes earlier than it used to do. The minimum navi- 
gation depth between Havre and Rouen, at high water 
neap tides, has been increased from 10ft. up to 18ft. The 
charge for freight has been reduced one-half; and the 
trade to Rouen has very greatly increased. M. Bouniceau, 
in designing the works, had considered accretion in the 
estuary as an extremely remote consequence of the 
training, whereas a very large amount of material has 
been carried from the lower part of the estuary and 
deposited at the back of the training walls. These walls, 
which were in the upper part carried up to the level of 
high water, were subsequently lowered; and below 
Tancarville and La Roque the walls were kept low in 
order to prevent the further accumulation of deposit. 
25,000 acres of land have been raised above high-water 
mark, some portions of which have alread en re- 
claimed ; and it is estimated that when the reclamation is 
fully carried out the value of the land will be worth more 
than the whole expenditure on the works, Although an 
actual deepening took place seaward of Havre, and the 
time of high-water has advanced about thirty minutes, 
considerable alarm was created by the probable effect 
which the diminished capacity of the upper estuary 
might ultimately have on the channel past Havre. 

Owing to strong representations made on behalf of 
that port, the training works have been suspended since 
1870. Several different plans have since been suggested 
for continuing the training walls so as to secure deep 
water past both Honfleur and Havre. These plans are 
Mig Puig described in the paper on the Seine, contributed 
by Mr. Vernon-Harcourt, and printed in the “ Minutes of 
Proceedings” of the Institution of Civil Engineers for 1886, 
vol. Ixxxiv. Mr. Vernon-Harcourt, after discussing the 
merits and defects of the several proposals, suggests that 
the existing training walls at the lower end have not been 
placed sufficiently wide apart to allow of the free entrance 
of the tidal water ; and therefore agrees with the opinion 
of the two}F rench engineers, M. Vauthier and M. Lavoinne, 
that the existing trained channel should be enlarged. 
Also that the training walls should be continued down to 
Havre on the north side of the estuary with a gentle 
curve, the convexsideof whichshould be towardsthetrained 
channel. On the south a nearly straight wall to be 
carried from the end of the existing wall near Berville to 
Honfleur, and a regulating wall continued thence follow- 
ing the course of the coast towards Trouville. The 
channel would thus be trumpet-mouthed and extend 
nearly down the centre of the estuary. Mr. Vernon- 
Harcourt considers that if the training were carried out 
on these lines, yan as the tidal capacity of the estuary 
would be still further reduced, yet by bringing the 
trained channel down to the place where deep water is 
maintained by the flood tide and the action of the waves, 





and by prolonging the influence of the ebb, it may be 
reasonably anticipated that a stable and adequately deep 
channel would be secured which would provide a proper 
access to Rouen without injury either to Havre or 
Honfleur. 

To test the accuracy of the conclusions he had arrived 
at, the idea occurred to Mr. Vernon-Harcourt, about the 
time he was studying the conditions of the estuary for 
his paper, of attempting the solution of this difficult 
problem by an experimental method which might also 
throw light on the general principles for guidance in 
training rivers through estuaries. He therefore had con- 
structed a model of the estuary of the Seine ; this model 
made on a horizontal scale of z5hg5 and zhq vertical, 
extended from Martot, the lowest weir on the Seine, down 
to about Dives, to the south-west of Trouville. As the 
rise of the tide is 23ft. 7in. at the mouth of the river, the 
vertical scale allowed of an elevation of O°7lin. of the 
water. The bed of the estuary was formed of Portland 
cement, the bottom being kept level and well below the 
greatest known depths of the channel, except where the 
rocky bottom lies bare between Havre and Villerville, 
and covered with fine sand, leaving the flow of the 
water to form the actual bed of the estuary. At 
the lower end of the model was placed a zinc tray 
hinged to the model at its open end by a strip of 
india-rubber, so as to make a water-tight joint with suffi- 
cient play to admit of the tray being tipped up and down 
from its outer end. The model was filled with sufficient 
water to represent low water of spring tides with the tray 
down. When the tray was raised, the contents flowed 
into the estuary and raised the water to the level repre- 
senting high water of spring tides. At the upper end of 
the model an arrangement was made by the aid of a ta 
attached to a cistern for admitting the water representing 
the fresh water discharge; and the efflux of a similar 
quantity was provided for at the lower end. The period 

iven to each tide in working was twenty-five seconds. 

rom the outset of the working of the model the pecu- 
liarities of the tidal flow of the Seine were well marked. 
The bore at Caudebec was indicated by a sudden rise of 
the water, and the back eddy of the reverse current just 
before high water at Havre was well marked. After 
working some time the model fairly reproduced the con- 
ditions of the estuary previous to the commencement of 
the training walls; the main channels shifted about in 
the estuary and tended to break up into two or three 
shallow channels near Berville. Channels appeared also 
near Harfleur and Hoc Point, and near Quillebceuf, similar 
to those shown on the chart of 1834. The close corre- 
spondence of the channels in this model of the Seine with 
the actual state of the estuary confirms the results attained 
by Professor Osborne Reynolds with the model of the 

ersey, and affords a fair certainty that with adequate 
data models of this description may be made of great 
value in studying the effect of training works in a sandy 
estuary. 

The next experiment was made by introducing training 
walls into the model corresponding in position to those 
which now exist. After these had been introduced, the 
particles of sand accreted behind the training walls; and 
the channel between the walls was scoured out, corre- 
sponding precisely to the changes which have actually 
occurred in the estuary of the Seine. The foreshores at 
the back of the training walls were raised in some parts to 
high-water level, and on the whole the accretion and scour 
in the model corresponded very fairly with the results pro- 
duced by the existing training walls. 

The next point in the investigations was to apply the 
— to ascertain the probable effects of an ex‘vnsion of 
the present training walls, Six different arrangements 
of the training walls, ee the principal schemes 
which had been proposed, were successively tried, and the 
detailed results are given by the author in his paper. 
The results were attained after the working of from 
ae to 7000 tides for each different arrangement of the 
w 

The experiments made are divided by the author of the 
paper into three classes :—(1) The outlet of the estuary 
considerably restricted by a breakwater extending out 
from the south shore, and channel. trained inside towards 
the outlet. This experiment exhibited a deep outlet 
and a fairly continuous channel inside, where the train- 
ing walls were prolonged to the outlet. The channel, 
however, was irregular in depth near the outlet, and a 
bar appeared in front of the outlet outside. The break- 
water also caused deposits both inside and outside the 
estuary. (2) The channel trained in a sinuous line, ex- 
panding towards the outlet, but kept somewhat narrow at 
changes of curvature. This channel was designed to profit 
by the scour at the concave face of the bends. The ex- 
periments did not bear out the advantages anticipated, 
probably owing to the variable direction of the flood tide 
at different heights of the tide, it being checked in its 
progress by the winding course, and not acting in unison 
with the ebb from the difference in the direction and the 
width of the trained channel near the outlet. Deep 
channels were scoured out close along the inner concave 
faces of the training walls, but shoals appeared over a con- 
siderable area of the newly trained channel. A bar 
stretched across the deep channel where it shifted across 
from the south to the north training wall, about half way 
between Berville and Honfleur. (3) A channel trained in as 
direct acourseas practicable, and expanding regularly to the 
outlet. This experiment afforded a wide, tolerably uniform 
channel ; the flood tide was less impeded in its progress 
than with the other forms of training walls, and appeared 
to act more in concert with the ebb. The trained channel 
had a good width at low water throughout, in spite of 
the distance apart of the training walls. 

Mr. Vernon-Harcourt considers that the theory he had 
previously laid down as to the correct method of training 
channels in tidal estuariesisconfirmed by these experiments; 
that when trained channels are made. to expand as gently 
as practicable, retaining the natural width of the outlet, 
the influx of the flood tide is facilitated, and the abrupt 
changes in the velocity of the water in passing from the 





estuary to the sea are prevented. The results obtained 
by Mr. Vernon-Harcourt are very interesting and instruc- 
tive. Although in a model it is impossible to reproduce 
the effect of wind and waves, and that due to natural 
accretion, yet the main factor in the formation of channels 
in sandy estuaries, the tidal ebb and flow and the fresh 
water discharge, can be reproduced in miniature. The 
faithful reproduction of the channels of the Mersey and 
the Seine on the models prove that the effects due to wind 
and waves are only temporary disturbances, and that the 
permanent direction which the channels assume is due to 
the effect of the ebb and flow of the tidal water, and that 
these are the most potent factors to be considered. Work- 
ing models similar to those described will afford to river 
engineers in future a method of investigation which can 
be applied to the special conditions of any estuary; and 
hold out a hope of attaining results in actual practice of 
a far more satisfactory character than if the schemes were 
only based on deductions drawn from results attained in 
other estuaries dissimilar in character, and no two of which 
are alike, 








THE PARIS EXHIBITION. 





Tue Exhibition is by degrees getting into working 
order, but much remains to be done. We have already 
said something in general terms concerning the contents 
of the great Machinery Hall; but we have by no means 
exhausted the subject even in a general sense. We have 
already explained how great is the dwarfing effect produced 
by the noble roof, but we regret to add that, like only too 


P | many vast structures of the kind, it only imperfectly fulfils 


the main object of all roofs, great and small. Itis very far 
from being watertight, and during recent storms the rain 
came through in sheets, to the intense annoyance of exhi- 
bitors. This circumstance gives the administration no 
small concern. The inspection and repair of the roof goes 
on incessantly, but no radical cure is effected. There are, 
no doubt, great difficulties to be overcome in making 
the glass in the sashes watertight, but they are by no 
means insurmountable. It is to be feared, however, that 
the roof will not be really watertight until it has been 
reglazed on a better system than that actually adopted 
apparently without sufficient consideration. Further- 
more, the ventilation is abominably bad. It was origin- 
ally supposed that the vast dimensions of the hall would 
render ventilation unnecessary. Certain air trunks or 
chimneys were put in to draw off air heated by the numer- 
ous steam engines; but they might as well be absent for 
all the good they do. When the sun shines, the heat is 
intense within the building, and a mip is now being 
discussed for running water over the roof to keep it cool. 
The system has been tried on a small scale with London 
windows, a stream of water flowing down the vertical 
sheet of glass, and escaping from a suitable trough in 
which it is caught below. It is obvious, however, that to 
talk of flooding a roof which is not watertight is simply 
absurd. What the final solution of the difficulty will be 
remains to be seen, but solved in some way it must be, 
or in July and August the Machinery Hall will of neces- 
sity be deserted by exhibitors and visitors alike. 

We have already commented on the comparative in- 
adequacy of the machinery exhibited to illustrate modern 
pes ent Be engineering. But in one respect this exhi- 
bition excels all others; there never has been got 
together so fine a display of electrical mechanism of every 
conceivable kind. On the Continent, and especially in 
Paris just now, an unparalleled impulse seems to have 
been given to electrical engineering, and the result is that 
at almost every stand we find something shown or being 
done in connection with electrical work. It is this fact 
that redeems the contents of the Machinery Hall from the 
dead level of commonplace. Those who do not exhibit 
dynamosyet furnish power to others. Thelarger number of 
steam engines exhibited in motion drive dynamos, and 
these again transmit power in various directions, em* 

loyed in actuating machine tools, printing presses, Kc. 

his is, of course, not the place to speak in detail of the 
electrical exhibits ; our readers will not have failed to 
recognise the fact that we have made adequate arrange- 
ments for dealing with and illustrating all that most 
claims notice in that department of mechanical science. It 
is not to be assumed that only in the Machinery Hall is 
electrical plant to be found. There are numerous instal- 
lations of very considerable importance in various places 
in the grounds, and some of the steam engines employed, 
and their boilers, deserve careful consideration. It is not 
too much to say that the adoption of electricity as a means 
of illumination is working a very important change in 
the practice of steam engine construction. There is a 
diversity of opinion as to the best system of driving 
dynamos. According to one school sub-division is the 
right plan, and each engine drives one, or at most 
two, dynamos. These engines are all high-speed-— 
not necessarily very high-speed, but still they make 
from 250 to 350 revolutions per minute, and they 
must be competent to run silently for periods of eight or 
ten hours without stopping for an instant. This is not an 
easy problem to solve when the engines are required to 
exert considerable energy—not unfrequently as much as 
200 indicated horse-power. But it can be solved, and is 
being solved in a more and more satisfactory way every 
day. Good design and perfect workmanship are essential, 
and so the electric-light engine is daily becoming more and 
more the representative of a very high type indeed of 
steam engineering. The second school holds that it is 
much better to avoid a new departure in steam engine 
practice, and to drive dynamos with large slow-running 
engines; “mill” engines, in fact. It is indisputable that 
such machines are as nearly as possible perfect, and that 
they give equable driving and steady speed in a way 
difficult to equal. But, on the other hand, plant of this 
kind is very expensive, involves the use of costly founda- 
tions, and takes up a great deal of room. The truth pro- 
bably lies between the two systems. No fixed rule need 
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be laid down as to which is the better of the two, 
and the skilful engineer with a soul above prejudice, 
will employ that plant which best meets the 
practical necessities of each case as it presents 
itself, without paying much attention to arguments 
based largely on theory. As an example of the 
way in which electricity is being used in the Exhibition, 
we may direct attention to the icultural machinery 
exhibited in annexes along the Quai d’Orsay. Some of 
this is to be shown in motion. The power required is not 
great, but it is wanted at various places in a shed over 
200 yards long. So, instead of putting up a steam engine 
and shafting, electricity is laid on from the main building, 
through a cable of the new silicon-copper alloy, with a 
total length of about 3200 yards, which has been laid 
down by M. Jean Lazare Weiller. The line has not yet 
been completed. It will be carried through the Avenue 
Bosquet, and some police regulations are interfered with 
and require adjustment, but the posts are in place. The 
wire will not be covered, and the difference of the 
potential will be about 1000 volts. The electrical horse- 
— transmitted will be nearly forty. The current will 

furnished by a dynamo driven by an engine and 
boiler constructed by Brasseur, and belonging to the 
Société pour la Transmission de la Force par l’Electricité. 
The arrangements made for giving out the power are not 
finally settled. One large motor is to be put down; but 
it seems probable, considering the length of the annexe, 
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chat the cable will be tapped at various points, and the 
current employed to drive small motors, which will suffice 
to drive reaping machines, corn screens, winnowing 
machines, and such like. 

| A very serious defect in the arrangements is the diffi- 
culty of getting to and from the Exhibition, and our 
readers who purpose visiting it will do well to bear the 
following facts in mind. In certain respects Paris resem- 
bles London. We may suppose the Exhibition to be 
placed at the south side of the Thames, in Battersea Park. 
There are six principal means of access. In the first 
place, there is the railway. The trains start from St. 
Lazare station, which is in a position analogous to Euston, 
and running round the north-west of Paris cross the Seine 
at Autueil, the bridge being in a position analogous to 
our Albert Bridge, and enter the Exhibition grounds at the 
north-west corner. This is the best route for those living 
in the north of Paris. The second route is the tram- 
way running on the north bank of the Seine by the 
Cours La Reine. It is as though the visitor got into the 
tram car at Blackfriars, and went all along the Thames 


Embankment up to Chelsea suspension bridge, and crossed | 


there into the Exhibition. The third route lies up any 
of the various streets converging at the Arc de Triomphe, 
from which ten minutes’ walk leads to the Trocadero. Fol- 
lowing the fourth route, the visitor crosses the river at 
any of the bridges, and taking the south side of the river 
enters at the Porte Rapp, near the south-east corner of 
the Exhibition. This is the best entrance for the Machi- 
nery Hall. Taking the fifth route, which is the most 
convenient for anyone living near the Rue de Rivoli, the 
Place Vendome, and the neighbourhood, the visitor 


within a few yards an entrance to the detached portion of 
the Exhibition, and inside the gate is the terminus of the 
little narrow gauge Decauville railway, illustrated in our 
impression for May 24th. He paysone-fourth of a franc, and 
is carried nearly two miles along the south side of the river 
ose the agricultural and various other annexes, which 
ine the bank of the Seine. There are three intermediate 
stations provided for those who wish to visit any of these 
sections. The whole journey occupies ten minutes. The 
trains are run on a regular double line, with ample pre- 
cautions against accident. There are no fixed times of 
starting; the trains are despatched as quickly as the 
exigencies of traffic will permit. They are always 
crowded, but the system by which the traffic is worked 
is so admirable, that the public suffer no inconvenience; 
each in his turn finds his way toaseat. A very simple 
calculation shows that the receipts average two pounds 
sterling per train mile, and as the working expenses are 
very small, it is clear that this ought to be a highly pro- 
fitable undertaking. 

Of all the routes that we have named, only two 
certainly provide conveyance; namely, the two railways. 
The tramcars cannot nearly meet the demand on them; 
the same may be said of the omnibuses. It only remains 
to walk or hire a victoria or cab—provided, that is to say, 
either can be got; a task of extreme difficulty for those 
leaving the Exhibition in the afternoon. Speculative 
individuals have extemporised vans, brakes, tilt carts, 
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WEBB’S NEW STEEL BOILER. 


almost any vehicle that runs on wheels, and carry passen- 
gers for about half a franc to various parts of Paris, but they 
never start until they are more than full, and so try the 
patience. For those who live by or are near the Seine, the 


| river steamers, answering to our “penny boats ;” but these 
| are screw vessels, superior in every respect to our Thames 
| craft. It is worth adding, that the proprietors of the 
Magazin du Louvre—the Whiteley of Paris—has esta- 
blished a special service of steamers, admirably appointed, 
between the Louvre and the Exhibition. 
easily recognised by the profusion of carving and gilding 
about them. These boats can only be used by those hold- 
ing special tickets, which are given gratis to any one who, 
when paying fora purchase at the Magazin du Louvre, 
asks for them, holding at the same time a ticket 
of admission to the Exhibition. It must not be 
forgotten that there is no payment at the doors. 
Admission is only by ticket, and these can be bought in 
most shops and from crowds of hawkers who stand round 
| the entrance gates. The price varies; it is now about 5d., 
the nominal value of the ticket being one franc. The 
| reason they are so cheap is that the Government sold 
| 30,000,000 of tickets in books of twenty-five each. The 
whole 25f. paid for such books will ultimately find its way 
back to the pockets of the owner by a series of drawings, 
so many thousand each drawing; so that in the end, 
what the purchaser can sell his twenty-five tickets for— 
retaining the coupon—is so much clear gain. It isa 
curious system, only, we should think, possible in France, 
where they love lotteries. It appears to answer very well, 
only as the prices of the tickets fall, the authorities seem to 
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let us suppose, to Waterloo Bridge. 


He will then find | 





sixth route is far the best. The visitor will take one of the | 
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tickets will be needed to secure admission before noon. 
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THE AMERICAN ENGINEERS AT CREWE, 


A LarGE number of American engineers are now in this country 
on their way to Paris, On Friday last they, by invitation, visited 
the Crewe Works of the London and North-Western Railway. 
The train reached Crewe station a short time before one o'clock, 
and after a brief stay was shunted on to the Chester line, and 
the oy ea at the general offices. Here they were 
met by Mr. J. P. Bickersteth, vice-chairman of the London and 
North-Western Railway Company, Mr. F. W. Webb, locomotive 
superintendent, and pr bw gentlemen, and in their honour the 
band of the Crewe Engineer Volunteers, stationed near, struck 
up an appropriate air. Whilst assembling outside the offices the 
party had an opportunity of witnessing the latest of Mr. Webb’s 
compound engines for express traffic—the Oceanic—steam past, 
after which they were conducted to the large drawing-office, 
where luncheon had been provided from the Company's Station 
Hotel. The chair was occupied by Mr. J. P. Bickersteth, and 
amongst other gentlemen present were Sir John Coode, president 
of the Society of Civil Engineers of England ; Sir Thomas Storey, 
Mr. Corbett, ex-president of the Society of Mechanical Engineers; 
Mr. Parkes, chairman of the North London Railway Com- 
pany; Mr. P. H. Chambers, and other directors of the London 
and North-Western Railway Company; Mr. F. W. Webb, &c. 
The Chairman then proposed the health of “ Our Engineering 
Visitors,” and expressed the pleasure of himself and colleagues 
in welcoming their friends from America. Mr. Charles E. 
Emery, honorary secretary and chairman of the American 
| Civil Engineers, responded, and returned thanks for the 
| provision which had been made for their entertainment and 
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edification. They were pleased, he said, at these works, which 
were so near to the commercial capital of the world, and where 
so much has been done in advancing the pro of the rail- 
road, to make the acquaintance of their English brethren. 
They felt that they too were British, and brothers of that great 
nation which, growing out of war and tumult, growing stronger 
and stronger, and advancing the freedom of the citizen, 
had developed into the great English nation. Other 
nations had risen; but they could say with the poet, 
“The brightest star upon the crest of time is England.” 
England had a history—a history which was theirs as well—and 
they were proud to say that to engineers also it had a history. 
They realised that they were in the land of Stephenson and 
of Watt, and in modern time the land of Webb. They in 
America had achieved what would entitle them to credit, but 
they felt that with a greater opportunity, more had been done 
in England, and they approached the work of English engineers 
simply with reverence. He concluded by moving a vote of 
thanks to the directors of the railway company, which was 
carried with cheers. Mr. Wm. H. Wylie also responded to the 
toast, and proposed the health of Mr. F. W. Webb. In 
acknowledging the compliment Mr. Webb gave some interesting 
statistics regarding the London and North-Western Rail- 
way Company. The company, he said, had a capital in 
American money of 528,000,000 dols.; annual revenue, 
51,500,000 dols.; and annual expenditure, 26,500,000 dols. 
The number of persons employed by the company was 
60,000 ; in locomotive department, 16,000; miles operated 
upon, 2500; stations, 800; signal levers in use, 30,000; lamps 
lighted every night, 13,500; cabins, 1400. The number of 
passengers carried annually was 57,000,000; weight of tickets 
issued, fifty tons; number of tons of goods and minerals carried, 
36,000,000 annually; engine mileage per year, 55,525,334. “Last 
month, with a mileage of 4,750,000, they had with the passenger 
trains only one hot big end, and with the goods trains two such 
failures, and they had only one failure of a connecting-rod for 
both goods and passenger trains. The number of tons of water 
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consumed was 20,000 tons per day; coal used, 12,700 tons per day; 
pounds of water evaporated per pound of coal used, 7°45. 
During the year, beyond the ordinary services, they had run 
41,314 special passenger trains, 47,233 special good trains, 78,285 
special cattle and mineral trains; total, 166,832 trains. The 
company owned 53,000 wagons, 5600 carriages, 3200 horses, 3100 
carts, 2500 engines, and twenty steamships. Crewe engine 
works occupied 116 acres of ground, the covered area being 
thirty-six acres. The health of the chairman having also 
been cordially drunk, the party were conveyed to the 
Bessemer steel converting house, where their inspection 
of the works commenced, under the conductorship of 
Mr. Webb and several other gentlemen. Passing the 
newly introduced Siemens-Martin furnaces, the spring and 
rail mills were reached, and the route then lay through 
the points and crossing department into the boiler shop; 
through plate stores into the boiler fitting shop, and passing into 
foundry and tender shop, thence to the steel forging depart- 
ment—the first object being the plate and angle mills, the 8-ton 
vertical hammer, and 30-ton and 10-ton duplex hammers. Tire 
mill, iron forge, steel foundry, thence to signal shop and paint 
shop, &c., after which the visitors entered the train and were 
conveyed to the millwrights’ shop, joiners’ shop, and saw mills, 
and through the smithy into the locomotive erecting, wheel, 
and fitting shops, and by the train into the station. The 
majority of the party proceeded by the special train to Man- 
chester, whilst some left for Chester, North Wales, and other 
places. The general gathering in London took place on the 13th 
inst., when a reception was given in their honour by the Civil 
Engineers’ Institute of Great Britain. 

A good deal of interest was manifested at Crewe in the new 
boilers being introduced by Mr. Webb. At the time copper rose 
in price it became expedient to devise some method of using steel 
fire-boxes, and to this end Mr. Webb introduced the boiler 
which we illustrate on pages 498 and 499. It will be seen that 
the fire-box is made of corrugated steel. The bridge stays are 
steel castings, through holes in which round iron bars are 
passed, which are grasped in turn by the stirrup roof stays. 
Our figures show side views of the new form of boiler, 
and show the interior fire-box. The form of construc- 
tion with this fire-box does away with the necessity for 
the firebrick arch as ordinarily used in the rectangular 
fire-box, and it is so designed that the whole of the rivet- 
ting can be done by machinery, and at the same time more 
heating surface is got than in the ordinary rectangular fire-box 
of the same length; the heating surface in this fire-box being 
132ft., against 94$ft. in the ordinary construction. 








THE HAWKESBURY BRIDGE. 


Tuis bridge, which was opened for traffic on May Ist, is the 
largest of its kind in the southern hemisphere, and, as regards 
its foundations, one of the most remarkable in the world. The 
bridge crosses the Hawkesbury river at-a point thirty-six miles 
north of Sydney, and ten miles from the sea. The bridge is 
the last link in the continuous all-rail connection between the 
principal cities of the four colonies—South Australia, Victoria, 
New South Wales, and Queensland. The distance by rail 
between Brisbane and Adelaide will be slightly over 1800 miles, 
and the longest railway journey now possible in Australia is 
2600. The successful tenderers for the werk, which included 
the design, were the Union Bridge Company of New York, and 
they commenced operations about October, 1886. Their tender 
amounted to £327,000, and the total cost of the bridge com- 
plete, including abutments, will not exceed £350,000. Owing 
to the peculiar conditions attached to the invitation for tenders, 
few responsible contractors cared to tender, especially as any 
examination of the site was impossible owing to the brief period 
allowed the tenderers for framing their estimates. The Union 
Bridge Company proposed to dredge the tubes out by Messrs. 
Anderson and Barr’s method, and this was considered the most 
suitable of the methods proposed for such a deep foundation, 
and consequently their tender was accepted. The steel and 
ironwork was nearly wholly of British manufacture, as shown 
by the following extract from the report of the Commissioner 
for Railways for 1885 :—“ It may be mentioned that although 
the construction of this important work has been secured by 
an American Bridge Company to its own design, the material 
of which it is to be composed is to be obtained, by the decision 
of the contractors themselves, from English manufacturers. 
The manufacture of the steel superstructure—with the exxep- 
tion of the eye-bars—has been undertaken by Messrs. Arrol and 
Co., the contractors of the Forth Bridge. The steel plates and 
bars will be rolled by Messrs. Colville, of Glasgow, and the 
steel for the eye-bars by the Steel Company of Scotland. The 
manufacture of the steel work and ironwork of the caissons 
has been undertaken by Messrs. Head, Wrightson, and Co., of 
Stockton-on-Tees, and the whole of the cement will be sup- 
plied by Messrs. Burge and Barrow, of Rainham, Kent, who are 
in the first rank of cement manufacturers. Sir John Fowler in 
giving the above particulars takes occasion to say that in 
entrusting the work to the above firms the ‘contractors have 
been greatly guided by his experience and knowledge as to the 
character of the firms, and the excellence of the material they 
supply, and not merely by the price quoted.” The design 
showed seven spans of 416ft. from centre to centre of the piers, 
which were to be built upon foundation caissons of a novel 
description, the only parallel to which is be found in the almost 
contemporaneous works of the Poughkeepsie Bridge over the 
Hudson river, in the United States, and the Jubilee Bridge over 
the Hooghly, in Bengal. The caisson for each pier is rect- 
angular in form with rounded ends, 48ft. by 20ft., splaying out 
2ft. wider a!l round at the bottom. The main outer skin is jin. 
steel; inside this are three wrought iron dredging tubes, 
arranged on the longitudinal centre line of the caisson, and con- 
nected with it by angle and T steel strutting. The dredging 
tubes splay out in a trumpet mouth at the bottom, meeting 
the outer skin and each other in strong steel cutting edges. 
The top of the caisson as built is open, and exhibits the holes 
for dredging as described, which are 8ft. in diameter, and 14ft. 
apart from centre to centre. The spaces between them and 
the outer skin were filled with concrete as the mud in the tubes 
was removed by dredging, thus causing the whole to descend 
through the deep mud of the bed of the river, until the caisson 
rested on the firm bottom beneath. The wells or tubes were 
then also filled with concrete, making a solid mass entirely below 
water, on which the masonry piers were erected. The first 
section or ring of the caisson was in each case built up on shore, 
and towed out to position, and sunk to the bottom of the water, 
when dredging was begun, and successive rings added as the 
descent proceeded, 

The dates of these operations, as regards the different caissons 


gauge. 





and the depth below high water level to which they were sunk, 
are shown in the following table :— 


No. Launched. Bottomed. Depth in feet. 
1 .. 9th August, 1887 .. .. 8rd November, 1887.. .. 101 
2 .. 4th October, 1887 .. 80th January, 1888 .. .. 155 
8 .. 29th November, 1887 16th February, 1888.. .. 146 
4 .. 8th March, 1887 .. .. 29th June, 1887 .. 147 
; - 9th December, 1886 9th October, 1888 = 


.. 9th May, 1887... .. .. Mth May, 1888... .. .. 
The last being the deepest bridge fountation in the world. 

The masonry of the piers, of which the plinth is hard trachyte 
from Boural and the upper part local sandstone, was commenced 
in each case as soon as the foundation was ready for it. The 
south abutment was started in March, 1887, and the north 
abutment in May, 1888. The abutments are entirely of sand- 
stone, and were ready for the superstructure in April, 1888, and 
September, 1888, respectively. The superstructure is of a not 
unusual American type, each span being composed of two 
girders, and carrying a double line of railway. The upper 
boom, or compression member, and the vertical members con- 
necting it with the lower chord or tension member are built up 
of steel plates and angles. The lower chord and the diagonals 
are formed of solid steel eye-bars in groups. The whole forms 
what is known as a Whipple truss, and the members are con- 
nected by steel pins. One end of each span is fixed to a pedestal 
bolted down to the pier or abutment, on which it rests, and the 
other end rests on expansion rollers, to allow of movement 
under varying temperatures. The main girders are 410ft. in 
length from centre to centre of bearings. The height of the 
main girder is 58ft., reckoned from the centre of the pins of the 
lower boom to the centre of the top boom; the width apart is 
25ft. 54in. in the clear, to allow of a double line of railway. 
The girders are divided into thirteen panels of about 31ft. 6in. 
each; cross girders, 4ft. llin. in depth, are fixed between the 
main girders at each joint. Four rows of longitudinal girders, 
3ft. deep, are fixed to them to carry the rails. Between these 
rail bearers and the rails, timber transoms, 9in. by 8in., are 
placed across the bridge on 16in. centres. The permanent way 
consists of 714 lb. flat-bottomed rails, of the usual type used in 
this colony, fixed to the transoms with screws. Guard rails of 
the same description extend throughout the bridge. The length 
of the bridge between the abutments was, according to the 
original design, 2896ft.; but in consequence of the caisson of 
pier No. 6 getting out of position, the length of span No. 6 was 
increased 4ft. 3in., thus making the actual length of the bridge 
between abutments 2900ft. 3in. 

The method adopted by the contractors for putting these 
large spans in place was as follows:—A large pontoon, 335ft. in 
length by 61ft. wide and 10ft. deep, was constructed, with a stag- 
ing upon it sufficiently high to enable the girders to command the 
piers when the pontoon was floated out at high tide. The gir- 
ders being 410ft. long overhung the pontoon, the length of which 
had to be regulated by the minimum water space at the abut- 
mentspans. When the pontoon, which was provided with forty- 
four water-tight compartments, was complete with its staging it 
was towed over a gridiron of piles and sills in shallow sheltered 
water and sunk, the exterior and interior valves of the compart- 
ments being all left open so that the water ran freely in and out 
at all tides. The complete span was then put together on the 
top of the staging. The roadway girders and all but the 
sleepers and rails were placed in position, except on the 
overhanging portion, which was lightened and temporarily 
strengthened. This done, at low water of spring tide, weather 
being favourable, the valves were closed, and as the tide rose the 
pontoon floated and was conveyed by 6in. hawser extending from 
Dangar Island—where the pontoon lay—to the bridge, and 
running over a winding engine on the pontoon ; this being aided 
by a steam tug and the flowing tide. When the pontoon had 
reached the proper position it was moored between the piers 
and allowed to fall with the tide, leaving the girders in place on 
the piers; the pontoon was then brought back and placed again on 
the gridiron at the next high tide, and the same cycle of 
operations was repeated. 

This operation was carried out with varying but ultimately 
successful issues in all cases; spans Nos. 1, 6, and 7 having been 
from adverse weather the most troublesome. The dates of 
launching the spans were as under:—No. 1, 12th July, 1888; 
No. 2, 8th September, 1888; No. 3, 16th August, 1888; No. 4, 
25th May, 1888; No. 5, 29th January, 1889; No. 6, 1st March, 
1889; No. 7, 6th October, 1888. The roadway was completed 
on April 23rd, 1889. The bridge was formally opened for traffic 
May ist, 1889. The bridge was tested on the 24th April, two 
trains, making up a total weight of 910 tons, were placed one on 
each road on each span in succession. The live load was thus 
about 1°11 tons per foot run for each line of rails. The total 
deflection of each span in the centre was 2}in. in every case, as 
measured by a theodolite on the abutments, and by a water 
The permanent set varied from jin. to yyin. for the 
different spans, the variation being probably due to errors of 
observation. Two engines on each road coupled together and 
running at 35 miles per hour gave a lateral oscillation of yin. 
The deflection of each cross girder under these circumstances 
was *15in. and ‘1lin. at a slow speed. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS 


Chili railways.—The Belgian Chargé d’Affaires at Santiago 
reports: The extent of the State Railway is about 6214 miles, 
the line going from Valparaiso to Traiguen, running through the 
provinces of Aconagua, Valparaiso, Santiago, Colchagua, 
Curicé, Talca, Linares, Nuble, Concepcion, Lio-Bio, Mallaco. 
The private lines are numerous and extend over 932 miles in 
length. The president wishes to devote to the railways 
£6,250,000, borrowed from abroad, of which a single line from 
Victoria to Osorno and Valdivia will take £3,541,000. Then 
come the lines from Coihue to Mulchen, Panal to Canquenis, 
Talca to Constitucion, Palmilla to Ancones, Pelequen to Peumo, 
Calera to Ligua, Santiago to Melipilla, Salamanca to Illapel i Los 
Vilos, &c. In a few years a line will connect Valparaiso on 
the Pacific with Buenos Ayres on the Atlantic. 

France: Ports of Nantes and St. Nazaire.—The interests of 
these two ports are identical. Nantes is a town of considerable 
commercial importance, the residence of the leading financiers 
and merchants of the Department. The great bulk of the business 
done at St. Nazaire is carried on for their account and with their 
capital, St. Nazaire being considered as an outer port, or port of 
transit. The vast strides made of late years by the latter is 
entirely due to the enormous sums expended thereat in the con- 
struction of spacious docks for the accommodation of the larger 
class of vessels which, owing to the difficulty of navigation in 
the Basse Loire and the want of water, are debarred from pro- 
ceeding to Nantes. The mercantile community hope that the 
ship canal will save the expenses of lighterage at St. Nazaire and 
subsequent transport, varying from 2s, to 4s, per ton, to say 
nothing of the waste on certain articles. Hopes are entertained 
that, on the completion of the maritime canal, Nantes will 








resume its place as a great port and become the centre of com- 
merce and trade in the west of France. 

Germany : Industries of Silesia in 1887.—The United States 
Consul at Breslau reports: The year 1887 was no improvement 
upon its predecessors, but by means of conventions to regulate 
prices and limit production, some of the larger industries have 
succeeded in placing themselves on a better basis. In the case 
of the iron industry, the establishment of an Upper Silesian 
league for joint sales and the General Syndicate have contributed 
materially to this result. These combinations were intended 
to fix the amount to be sold by individual works during a given 
period, by which means over-production was prevented and 
prices kept within paying limit. Coal mined in Silesia during 
1887 increased by 190,752 tons, or 12 per cent. The quantity 
sold was 90 per cent., at an average price of 4s, 1$d. per ton, 
The ores produced were :— 


Tons. Value per ton, 
Iron.. 650,731 «. 8s. 10 615d, 
Lead 28,697 £6 63. Od. 
Zinc.. as” s« 722,018 7s. 74d. 

The products of the smelteries were :— 
Tons. Welt pe om, 

7 aegpaee) hee iced? a6 ww wow ODS 
Coke and stone coal pig iron $92,600 .. 274 
lO eae eee 22,279 ll 6 4), 
eer cas: Ge 82/643 13.13 54 


Just before the increased duties on iron imported into Russia 
came into effect in May, 1887, large quantities of pig iron were 
sent into that country from Upper Silesia at a price of £4 8s, 4d, 
per ton. In June of the same year a syndicate purchased the 
supply on hand, together with the entire output for the rest of 
the year, at £4 6s. 8d. per ton. A remarkable simultaneous 
explosion of all the boilers in one of the largest works having 
placed three large furnaces out of operation, raised the price of 
pig iron so much that consumers combined, and the purchase of 
large amounts of ore abroad, together with the blowing in of 
two new furnaces, soon brought the syndicate to terms. For 
1888 the league of Upper Silesian rolling mills agreed to take 
all the pig iron made in the district at a price of £2 9s. 54d. per 
ton, thus fixing the prices for both pig and rolled iron at a 
remunerative rate for a year. Lead experienced little change 
in the year, falling gradually afterwards to £11 5s. per ton, but 
soon recovering. In December a lead syndicate was formed, 
and the price rose rapidly to £14 17s. 6d. per ton. At the end 
of 1887 there were only twenty-two zinc ore mines worked, as 
against thirty at the end of 1886. The twenty-two mines 
employed the same number of workpeople as the thirty did in 
the previous year, and the output was greater. The production 
of spelter in Upper Silesia was 200 tons less than in 1886, being 
limited by conventions with the zine producers of the Continent 
and England. In the first half of the year the prices, owing to 
war rumours and other causes, were greatly depressed, but 
about midsummer rapidly advanced; large orders from England 
in November and December brought prices up to £19 18s. 4d. 
per ton. At the beginning of September, 1888, the price, 
delivered at the works, was £17 3s. 4d. per ton. The Silesian 
zine rolling mills produced 28,000 tons of sheet zinc during the 
year. Sheet zinc not being favoured with the low freight rates 
of the metal in its raw state, and the transport by water being 
seldom practicable, the eastern manufacturers and producers 
continue to have a great advantage over those of Silesia in the 
world’s markets. The fluctuations of American petroleum were 
in some instances disastrous to wholesale dealers here, but the 
low prices ruling during the summer had the effect of inducing 
a greater number of large transactions than in the previous year. 
Prices varied from £12 6s. 114d. per ton in January to 
£11 1s, 10d. per ton in May and October. The import of 
Caucasian petroleum into Silesia, under the name of Trotel 
petroleum, amounted to about 800 tank cars, holding about 
50,000 barrels. Of the tank cars that crossed the frontier, 350 
came through to Breslau. The prices varied at from £4 3s. 94d. 
to £4 16s. 7d. per ton at the Russian frontier, and at from 
£9 4s, O4d. to £11 7s. 9¢d. per ton duty and freight paid in 
Breslau. 

Peru: Changes in Customs tariff.—The following articles are 
free: Agricultural implements, anchors and grappling irons, 
belting for machinery, blocks and pulleys, boathooks, boilers ; 
brass, copper, or iron over 88 lb. in weight; buoys, complete; 
brass, hinges, nails, and copper for ships; chains for ships’ use, 
coals, copper in bars or plates, cranes, dynamite, felt for boilers 
and ships, fire hose, gunpowder and other explosives for mining, 
harrows and rakes, hoes, and staves—rough; iron, hoop, pig, 
rivets; lead, bar, pig; machinery for the improvement of agri- 
culture, mining, and other industries, for iron foundries and 
joinery works, for mining, for weaving cloth; magnetic needles 
and ships’ compasses, masts for ships, metal plates for keels, 
oars, packing for machinery, pitch for ships’ use; ploughs, 
complete; portable forges; portable railways, complete; pumps 
for use in agriculture, fire extinguishing, mining, and ships; 
rails, bolts, fish-plates, and rolling stock for railways; retorts 
for foundries; ropes, wire, for suspension bridges; rowlocks for 
boats, scrapers for ships, sleepers, speaking trumpets; steel 
bars, plates; stoves, laboratory, portable; tar; tin bars, plates ; 
tow for caulking vessels; zinc bars, ingots. Duties under 
paragraphs 304, 870, 871, 872 of Customs tariff are reduced 
30 per cent, 








SHERWIN’S VERTICAL MACHINE VICE. 





THE above illustration shows another of those useful simple 
workshop appliances which, when brought forward, surprise 
one that the idea was never struck before. The old-fashioned 
system of holding any piece of machinery in a vertical position 





that is to be manipulated in planing, drilling, milling, or 
shaping machine, is to bolt an ordinary horizontal machine vice 
on to an angle-plate, holding the article in vice ; an operation 
not only insuring a considerable loss of time in hunting up vice, 
angle-plate, and bolts, but likely to result in untrue workman- 
ship. The illustration is taken from a photograph of a vertical 
vice, designed and made by Mr. G. E. Sherwin, of the Central 
Works, Birmingham, and simply consists in combining angle: 
plate and machine vice in the one article, insuring a apeody: 
accurate, and straightforward completion of the work in hand, 
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ONE HUNDRED-TON CRANE, 


ALEXANDRA GRAVING DOCK, BELFAST. 


MR. J. TAYLOR, BRITANNIA WORKS, BIRKENHEAD, ENGINEER, 








TAYLORS I0TONS STEAM DERRICK CAANE [839 


Aoly Sey 


100-TON CRANE, ALEXANDRA GRAVING DOCK, 
BELFAST. 


¥ Tue crane illustrated by the above engraving has been con- 
structed by Mr, J. Taylor, of the Britannia Works, Birkenhead, 
and is now being erected at the Alexandra Graving Dock, 
Belfast. The crane throughout is made of Siemens-Martin mild 
steel, and all the gearing consists of steel castings. It stands upon 
piers of concrete 22ft. high from the ground line, and from the 
top of piers to the cross-pin, where the crane turns in the upper 
ends of back stays, is 58ft. higher still. The jib is made double, 
on the box principle,and stepped into bearings allowingof a sweep 
of from 30ft. to 80ft. from the centre of motion to the drop of 
the pulley main lifting block, with its maximum working 
capacity of 100 tons at 50ft. radius, and with purchase of three 
and four sheaves having a flexible steel wire rope 7in, circum- 
ference winding upon large barrels spirally grooved, and thus 
taking on the ropes without lapping. There is also an extended 
auxiliary purchase for masting and loads up to twenty-five tons, 
working at an accelerated speed in lifting. The bottom of the 
lifting block will give a clear hoist of 90ft. above the quay level, 
with a radius of 50ft., and descend 20ft. below the quay level. 

The crane will be tested up to 150 tons at 50ft. radius, and 
when completed will prove one of the most convenient and 
powerful instruments for marine purposes possessed by any port 
in the world. The crane is designed by Mr. James Taylor, who 
has been making cranes of similar principle since 1839, when he 
made his first steam crane for quarry purposes, and at about the 
same time for several well-known builders and quarry owners of 
that period in and around Glasgow. In the corner of our 
engraving will be seen a small illustration of the 10-ton steam 
crane, as made by Mr. Taylor in 1839. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held on 
pens, the 6th instant, in the Langthorne Rooms, Broadway, 
Stratford, when the discussion on the paper on ‘‘Shafting in the 
Mercantile Marine,” read by Mr. Manuel at the previous meeting, 
was continued. 

In the absence of the President, the chair was occupied by the 
honorary secretary, who introduced the subject of the evening, by 
referring briefly to several noteworthy points in the paper, with a 
view to court discussion, and invite members and visitors to relate 
their experience or express their opinions, 

The first point referred to was the original lining-off by the 
builders of the shafting, a matter of the utmost importance, and 
which demanded great careand attention. Of no less importance is 
the providing in the design of ample bearing surface in the blocks. 
Mr. Manuel had referred to cases where considerable trouble had 
been experienced with steamers from the time of leaving the 
builders’ hands, on account of want of attention to these details. In 
connection with this part of the subject the chairman referred to the 
good practice adopted by some of marking the blocks at a point 
below the bearing, and making accurate gauges, so that the engineer 
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could tell at a glance how far the shaft had fallen below the 
original ‘lining off. s were cited illustrative of the want of 


| sufficient bearing surface where the use of water was of «almost 


constant —_— to the detriment of the whole work of the engine 
room, and of others where the bearings had not been touched for 
eight years of close running and hard driving. The need of more 
surface in the after than the forward bearings, and the fact of the 
after part of the shaft having greater strain upon it, were touched 
upon, and reference was made to a shaft which developed a serious 
flaw in the after bearing, where, as a safeguard, the shafts were 
reversed, and the after bearing with the flaw was shifted and 
became the forward bearing. This shaft ran for two years and more 
after this change. The exceedingly interesting description illus- 
trated by diagrams and samples of the process of manufacture and 
the testing of the material was next referred to, and the surprising 
amount of accuracy with which the forgeman completed his work, 
and so leave the least possible work for the turner. 

Mr. Manuel referred to the paper on shafting by Mr. Milton, 
read before the Institute of Naval Architects in 1881, but there 
was another, a later one, by Mr. Hector McColl, read before the 
Institute of Engineers and Shipbuilders in Scotland, session 1886-7, 
and which would amply repay perusal. The difficulty experienced 
with regard to the propeller boss was mentioned as due largely to 
improper fitting at first which opened up the way for the action of 
sea water, to have effect on the bearing surface of the boss, in- 
volving the fitting the boss up the shaft cone, and occasionally 
when the action had been going on too long, the cast iron of the 
boss had softened, and the process of refitting had been continued 
— _ time, until it became necessary to fit a new boss or shaft 
or both. 


Mr. F. M. Shorey questioned if much, or if any, damage was 
done to the shaft by the forgemen putting an extra finish, as he 
had not found in his experience when turning large shafts that the 
outer skin was much different from the inner section, certainly not 
to the extent indicated on the diagram showing the section 
of the broken shaft. Mr. D. Greer was inclined to agree 
with the view that the shaft in question did not break 
from being weakened by the extra finish put on it by the forge- 
man, but from other causes. Mr. J. R. Ruthven spoke at some 
length on the subject of undue strains, to which, in these days of 
almost instantaneous reversing gear, the shafting of steamers is 
subjected. He considered that if records were kept showing the 
number of times the engines were reversed from full speed ahead 
to full speed astern, often by orders given from the bridge by the 
navigating officer, thoughtlessly, it would prove that the shafting 
was not treated justly. He gave an instance of a small steamer 
which put into port with a broken shaft, where, for want of faci- 
lities to forge a new one in time, a large shaft was turned down to 
suit, and although kept largerin diameter than the original, it gave 
way, showing that the inner section of the forging is not so trust- 
worthy for strength as the outer portion. 

Mr. J. H. Thomson referred to the paper read by Mr. McColl, a 
copy of which had been handed to him by the hon. secretary, 
whose remarks as to the value of it he endorsed, and spoke on the 
subject of crank pins in built shafts, and the different opinions 
which were held as to shrinking on the webs, keying them or fitting 
pins to ) shag the tendency to slacken, cases of which had been 
referred to by Mr. Barringer at the previous meeting. 

Messrs, J. Stewart (Orient Line), W. Wilson (P. and 0, Co.), 
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tinued the discussion referring to the breaking of propeller shafts, 
a, corrosive, and mechanical action on these shafts, to the 
tting of the bosses on the shaft, and causes leading to the bosses 
becoming slack ; after which Mr. Manuel explained his own views, 
and illustrated more fully the several matters which were brought 
forward in the course of the discussion by the various speakers, 
The proceedings were brought toa close by votes of thanks to 
Mr. Manuel and to the chairman of the evening, respectively moved 
by Mr. J. Bruce and Mr. R. Leslie, which were heartily nded 
to. The chairman, in closing, stated that the members who had 
not yet received their copies of the first paper and discussion could 
obtain them now. Healso announced that the samples of steel, Xc., 
illustrative of the recent paper, could be inspected at leisure 
by the members in the reading-room any“evening by the kindness 
of Mr. Manuel. It had been considered advisable to close the 
present term for the reading of papers for the summer months. 
Arrangements were being made for the reading of a paper during 
the first week of September by Mr. W. F. Craig or Mr. Newall. 
Other papers had been promised by Mr. J. McF. Gray and Mr. 
Manuel, and by a few of the honorary members. The reading- 
room and library would remain open as usual for the use of 
members of all grades. The Council would meet during the recess 
on the first and third Fridays of each month, unless summoned for 


special business. 


ELectro-Macyetic Rotary PoLaRIsaTION. — At a recent 
meeting of the Berlin Physical Society, Professor Kundt gave 
a short account of researches on electro-magnetic rotary 
polarisation, and developed the more general point of view from 
which they had been respectively undertaken. Since the time 
when Faraday discovered the fund tal pher and 
later physicists had accumulated a mass of material on which 
observations could be made, two facts had chiefly presented diffi- 
culties in connection with the established theory: of these one was 
the varying direction of rotation produced by different substances, 
some producing a positive rotation—in the direction of the Ampe- 
rian current—others a negative rotation; the other fact was the 
absence of magnetic rotation in doubly-refractive crystals. Start- 
ing from some theoretical considerations, the speaker was led to 
surmise that rotation is not wanting in these crystals, but is only 
obscured by some opposing phenomenon, a view which has been 
fully confirmed by experiments carried out at his suggestion by 
Drs. Wedding, Wiener, and Du Bois. When a piece of glass was 
made doubly-refractive by pressure, its magnetic rotary polarisa- 
tion diminished, becoming nil when the difference in path of the 
two rays was 4A; when the difference was A, then the rotation 
took place in the opposite direction. When the difference was A, 
the rotation was again nil, and it varied thus in a wave-like manner, 
with increasingly small amplitudes until it ceased entirely. Prof. 
Kundt' concluded from this that the power of electro-magnetic rotary 
polarisation is common to all substances, whether crystalline or 
isotropous. As regards the varying direction of rotation, his own 
experiments had shown that simple substances produce a positive 
rotation, and compound bodies a negative rotation; this last result 
may be explained by the fact that the Ampérian currents inside 
compound bodies run in a direction different from that in the 














magnetic field. The proportionality of rotation to the strength 
of magnetisation is also a property common to all substances; its 


| relationship to refraction is being made tke subject of further 


J, Simpson (National Line), J, Bruce (City Line), and others, con- | researches, 
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THE PARIS EXHIBITION.—BISCUIT-MAKING MACHINERY. 


MESSRS, JOSEPH BAKER AND SONS LONDON, ENGINEERS. 
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Fig. 4—CAFE AND ROUT BISCUIT MACHINE. 
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Fig. 5—CAKE MIXER. Fig. 6—BAILEY-BAKER CONTINUOUS OVEN. 


a rocking shaft, which, by a short lever and frame, gives | one of the motors in the Belgian section of the Machinery 
the travel to the knives or upper die plate, which cuts off | Hall at Paris. There isa machine with endless travelling 
the paste. The stroke is made longer or shorter at plea- | chains surmounted by cylindrical brushes for automatically 
sure by raising or lowering a wedge, just in the same | cleaning the tins. 

way that the admission of steam is regulated by the; Fig. 4 shows a machine for making café and rout bis- 
governor in the Hertay valve gear of the Phoenix engine, | cuits, which is a combination and modification of the 














procating knife, the biscuits travelling along on the web 
to be received by pans conveyed by the chains. There is 
also a machine for making and baking wafer biscuits 
automatically, the biscuits being baked by gas as they 
travel along on an endless band. 

A good and simple arrangement of cake mixer, that 


that we lately illustrated in connection with the Brussels | other two, but which is not yet at work. The paste is| might be used with advantage for other substances, is 
Exhibition of last’ year, and a similar engine to which is | pressed horizontally through dies, and cut off by a reci- 


| Shown by Fig. 5, the belt being shifted along the cone 
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pulleys by a striker moved by a hand-wheel and chain, and 
the angle of the mixing stati, which is of wood with a wire 
head, being adjustable. There is also a dough kneader 
and mixer, with two vertical spindles set with knives, 
revolving clear of each other, and capable of being raised 
and lowered by revolving endless screws, rotated by gear- 
fronted belts, in order to permit of the pan being 
withdrawn. 

Fig. 6 gives a front view of the Baily-Baker continuous 
oven, which is provided with a pyrometer, steam jet for 
Vienna bread, and the patent oven light—seen in the 
section of oven, Fig. 7-—-which is turned up and down by 
the opening and shutting of the door. 

Altogether, Messrs. Baker’s plant is very complete and 
interesting, on account of the details of the machines 
being so carefully worked out to meet practical require- 
ments. Their stand is a distinct centre of attraction, far 
surpassing the bakeries of other countries, and their 
products are in great demand. 








REGISTER OF PATENT AGENTS RULES, 1889. 


For the pu of giving effect to the provisions of the Patents, 
Designs, and de Marks Act, 1888, relating to the registration 
of patent agents, the Board of Trade, by virtue of the provisions 
of the said Act, hereby make the following rules :— 

1. A Register shall be kept by the Institute of Patent Agents, 
subject to the provisions of these rules and to the orders of the 
Board of Trade, for the registration of patent agents in pursuance 
of the Act. 

2. The Register shall contain in one list all patent agents who are 
registered under the Act and these rules. Such list shall be made 
out alphabetically, according to the surnames of the registered 
persons, and shall also contain the full name of each registered 
person, with his address, the date of registration, and a mention 
of any honours, memberships, or any other additions to the name 
of the registered person which the Council of the Institute ma 
consider worthy of mention in the Register. The Register shall 
be in 7» Form 1 in Appendix A, with such variations as may be 
required. 

3. The Institute shall cause a correct copy of the Register to be, 
once every year, printed, under their direction, and published and 
placed on sale. Such correct copy shall, in the year 1889, be 
printed and published at as early a date as is possible, and in every 
year subsequent to the year 1889, shall be printed and published 
on the 3lst day of January. A copy of the Register for the time 
being purporting to be so printed and published shall be admissible 
as evidence of all matters stated therein, and the absence of the 
name of any person from the Register shall be evidence, until the 
contrary is made to appear, that such person is not registered in 
pursuance of the Act. 

4. The Institute shall appoint a Registrar, who shall keep the 
Register in accordance with the provisions of the Act and these 
rules, and, subject thereto, shall act under the directions of the 
Institute, and the Board of Trade. 

5. A person who is desirous of being registered in pursuance of 
the Act, on the ground that prior to the passing of the Act he had 
been bond fide practising as a patent agent, shall produce or trans- 
mit to the Board of Trade a statutory declaration in the Form 2 in 
Appendix A; provided that the Board of Trade may in any case 
in which they shall think fit, require further or other proof that 
the person had prior to the passing of the Act been bond fide prac- 
tising as a patent agent. Upon the receipt of such statutory 
declaration, or of such further or other proof to their satisfaction, 
as the case may be, the Board of Trade shall transmit to the 
Registrar a certificate that the person therein named is entitled to 
be registered in pursuance of the Act, and the Registrar shall on 
the receipt of such certificate cause the name of such person to be 
entered in the Register. 

6. Subject to the provisions of the Act in favour of every person 
who proves to the satisfaction of the Board of Trade that prior to 
the passing of the Act he had been bond fide practising as a patent 
agent, no person shall be entitled to be registered as » patent agent 
unless he has passed, and produces or transmits to the Registrar a 
certificate under the seal of the Institute that he has passed such 
final examination as to his knowledge of patent law and practice, 
and of the duties of a patent agent as the Institute shall from time 
to time prescribe. 

7. Any person who has been for at least seven consecutive years 
continuously engaged as a pupil or assistant to one or more 
registered patent agents, and any person for the time being 
entitled to practise as a solicitor of the supreme Court of Jucica- 
ture in Engiand or Ireland, or as a law agent before the Court of 
Session in Scotland, shall be entitled to be registered without 
passing any examination other than the final examination provided 
for in the last preceding rule. The Registrar shall, before register- 
ing the name of any such person as a patent agent, in addition to 
the final examination certificate, require proof satisfactory to the 
Registrar that such person has been for at least seven consecutive 
years continuously engaged as such pupil or assistant, or is entitled 
to practise as such solicitor or law agent. 

. Any person who is not qualified under Rule 7 must, in order 
to be entitled to present himself for the final qualifying examina- 
tion, be a person who has passed one of the preliminary exa- 
minations mentioned in Appendix B, or such other examination 
as the Institute shall, with the approval of the Board of Trade, by 
regulation prescribe. 

9. The Institute shall hold at least once in the year commencing 
with the first day of July, 1889, and in every other succeeding 
year, a final qualifying examination, which shall be the final 

ualifying examination required under Rules 6 and 7; and the 
institute shall, subject to these rules, have the entire management 
and control of all such examinations, and may from time to time 
make such regulations with respect to all or any of the following 
matters, that is to say—-(a) The subjects for and the mode of con- 
ducting the examination of candidates; (b) the times and of 
the examinations, and the notices to be given of examinations ; 
(c) the certificates to be given to persons of their having passed the 
examinations; (d) the appointment and removal of examiners, and 
the remuneration, by fees or otherwise, of the examiners so 
appointed; and (e) any other matter or thing as to which the 
Institute may think it necessary to make regulations for the purpose 


of ing out this rule. 

10. The Registrar shall from time to time insert in the Register 
any alteration which may come to his knowledge in the name or 
address of any person registered. 

1l. The Registrar shall erase from the Register the name of any 
registered person who is dead. 

12. The Ganeer may erase from the Register the name of any 
registered person who has ceased to practise as a patent agent, but 
none (save as hereinafter provided) without the consent of that per- 
son. For the purposes of this rule the Registrar may send by post to 
a registered person, to his registered address, a notice inquiring 
whether or not he has ceased to practice, or haschanged hisresidence, 
and if the Registrar does not within three months after sending the 
notice receive an answer thereto from the said person, he may, 
within fourteen days after the es of the three months, send 
him by post to his registered address another notice referring to 
the first notice, and stating that no answer has been ene te | by 
the Registrar; and if the Registrar, either before the second notice 
is sent, receives the first notice back from the dead letter office of 
the Postmaster-General, or receives the second notice back from 
that office, or does not within three montis after sending the 
second notice receive any answer thereto from the said person, 











that person shall, for the purposes of this rule, be deemed to have 
ceased to practise, and his name rn | be erased accordingly. 

13. If any registered person shall not, within one month from 
the day on which his annual registration fee becomes payable, pay 
such fee, the Registrar may send to such registered person to his 
registered address a notice requiring him, on or before a day to be 
named in the notice, to pay his annual registration fee; and if such 
registered patent agent shall not within one month from the day 


named in such notice pay the registration fee so due from him, the | - 


Registrar may erase his name from the Register: provided that the 
name of a person erased from the Register under this rule may be 
restored to the Register by direction of the Institute or the Board 
of Trade on payment by such person of the fee or fees due from 
him, together with such further sum of money, not exceeding in 
amount the annual registration fee, as the Institute or the Board of 
Trade, as the case may be, may in each icular case direct. 

14, In the execution of his duties the istrar shall, subject to 
these rules, in each case act on such evidence as appears to him 
sufficient. 

15. The Board of Trade may order the istrar to erase from 
the Register any entry therein which is proved to their satisfaction 
to have been incorrectly or fraudulently inserted. 

16. If any registered person shall be convicted in her Majesty's 
dominions or elsewhere of an offence which, if committed in 
England, would be a felony or misdemeanour, or after due inquiry, 
is proved to the satisfaction of the Board of Trade to have been 
guilty of disgraceful professional conduct, or having been entitled 
to practise as a solicitor or law agent shall have ceased to be so 
entitled, the Board of Trade may order the Registrar to erase from 
the Register the name of such person. Provided that no person 
shall be adjudged by the Board of Trade to have been guilty of 
disgraceful professional conduct unless such person has received 
notice of, and had an opportunity of defending himself from, any 
charge brought against him. 

17.—(1) Where the Board of Trade direct the erasure from the 

ister of a name of any person, or of any other entry, the name 
of the person or the entry shall not be again entered in the ister 
except by order of the Board of Trade. (2) The Board of Trade 
may in any case in which they think fit restore to the Register any 
name or entry erased therefrom either without fee, or on payment 
of such fee, not exceeding the registration fee, as the Board of 
Trade may from time to time fix, and the Registrar shall restore the 
name accordingly. (3) The name of any person erased from the 
Register at the request or with the consent of such person shall, 
unless it might, if not so erased, have been erased by order of the 
Board of Trade, be restored to the Register by the Registrar on his 
application and on payment of such fee, not exceeding the regis- 
tration fee, as the Institute shall from time to time fix. 

18. For the pu of exercising in any case the powers of 
erasing from and of restoring to the ister the name of a person- 
or an entry, the Board of Trade may appoint a committee consist- 
ing of such persons as they shall think fit. Every application to 
the Board of Trade for the erasure from, or restoration to, the 
Register of the name of any patent agent shall be referred for 
hearing and inquiry to the committee, who shall report thereon to 
the Board of Trade, and a report of the committee shall be conclu- 
sive as to the facts for the purpose of the exercise of the said powers 
by the Board of Trade. 

19. Any person aggrieved by any order, direction, or refusal of 
the Institute or Registrar may appeal to the Board of Trade. 

20. A pots who intends to appeal to the Board of Trade under 
these rules—in these rules referred to as the appellant—shall, 
within fourteen days from the date of the making or giving of the 
order, direction, or refusal complained of, leave at the office of the 
Institute a notice in writing signed by him of such his intention. 

21. The notice of intention to os shall be accompanied by a 
statement in writing of the grounds of the appeal, and of the case 
of the appellant in support thereof. 

22. The ro ame shall also immediately after leaving his notice 
of appeal at the Institute send by post a copy thereof, with a copy 
of the appellant's case in —— thereof, addressed to the Secretary 
of the rd of Trade, 7, itehall-gardens, London. 

23. The Board of Trade may thereupon give such directions, 
if any, as they may think fit for the purpose of the hearing of the 


appeal. 

Bs Seven days’ notice, or such shorter notice as the Board of 
Trade may in any particular case direct, of the time and place 
appointed for the hearing of the appeal shall be given to the 
— and the Institute and the Registrar. 

5. The appeal may be heard by the President, a Secretary, or 
an Assistant-secretary of the Board of Trade, and the decision and 
order thereon of the President, Secretary, or Assistant-secretary, as 
the case may be, shall be the decision of the Board of Trade on 
such appeal. On the appeal such decision may be given or order 
made in reference to the subject matter of the appeal as the case 
may require, 

26. The fees set forth in Appendix C to these rules shall be 
paid in respect of the several matters, and at the times and in the 
manner therein mentioned. The Board of Trade may from time 
to time, by orders signed by the Secretary of the Board of Trade, 
alter any of, or add to, the fees payable under these rules, 

27. Any regulation made by the Institute under these rules may 
be altered or revoked by a subsequent regulation. Copies of all 
regulations made by the Institute under these rules shall, within 
twenty-eight days of the date of their being made, be transmitted 
to the Board of Trade, and if within twenty-eight days after a copy 
of any regulation has been so transmitted, the Board of Trade dl 
an order signify the disapproval thereof, such regulation shall be of 
no force or effect; and if, after any regulation under these rules 
has come into force, the Board of Trade signify in manner afore- 
said their disapproval thereof, such regulation shall immediately 
cease to be of any force or effect. 

28. The Institute shall once every year in the month of December 
transmit to the Board of Trade a report stating the number of 
applications for registration which have been made in the preceding 
eo the nature and results of the final examinations which have 

n held, and the amount of fees received by the Institute under 
these rules, and such other matters in relation to the provisions of 
these rules, as the Board of Trade may from time to time, by 
notice signed by the Secretary of the Board of Trade and addressed 
to the Institute, require. 

29. In these rules, unless the context otherwise requires :—‘‘ The 
Act” means the Patents, Designs, and Trade Marks Act, 1888, 
‘The Institute” means the Institute of Patent Agents, acting 
through the Council for the time being. ‘‘The Registrar” means 
the Registrar appointed under these rules, ‘‘ Registered patent 
agent” means any agent for obtaining patents in the United King- 
dom whose name is registered under the Act and these rules. 

30. These rules shall commence and come into operation on the 
12th day of June, 1889, but at any time after the making thereof 
any appointment or regulations may be made and things done for 
the purpose of bringing these rules into operation on the said day. 

31, These rules may be cited as the Register of Patent Agents 


Rules, 1889. 
By the Board of Trade, 
COURTENAY BOYLE, 
Assistant Secretary, Railway Department, 
1lth day of June, 1889. 
APPENDIX A. 
Form 1.—FormM oF REGISTER. 





Date of 


Address. Registration. 


Name. Designation. 











ee 
Form 2,—ForM or Statutory Dgciaration, 
Register of Patent Agents Rules, 1889, 

I, A.B. [insert full name, and in the case of a member 

“ a member of the firm of of 7 ¢ frm add 
in the county of Patent 

do solemnly and sincerely declare as follows:— ” oar ae, 
_J. That prior to the 24th December, 1888, I had been bond 
fide practising in the United Kingdom as a patent agent. 

- oe I acted as patent agent in obtaining the following 
patents :— 

[Give the official numbers and dates of some patents for the Uni 
K go - ow of which the Ssdeees call i patent mane 

. Thai esire to be registered as a patent mt , 

of the said Act. - ~~ 

And I make this solemn declaration, conscientiously believing 
the same to be true and by virtue of the provisions of the Statu. 
tory Declarations Act, 1835. 

Declared at 





APPENDIX B. 
PARTICULARS OF PRELIMINARY EXAMINATIONS, 

1. The Matriculation Examination at any University in England 
Scotland, or Ireland. s 
iF 2. The Oxford or Cambridge Middle-class Senior Local Examina- 

ions, 

3. The Examinations of the Civil Service Commissioners for 
admission to the Civil Service. 





APPENDIX C, 








Ragle. Fohe _ se, _ 7 
Nature of Fee. | When to be Paid. a om t Amount 
£ s. d. 
For registration ©’ name of |Onapplicationand before To the Re- 5 5 0 
tent agent who had tration. gistrar at 
n bond side in practice the Insti- 
prior to the passing of tute. 
the Act. 
For registration of name Do, do, Do. do. 5 5 0 
of any person other than 
as above. 
Annual fee to be paid by|On or before November| Do. do. 3 3 0 
every registered patent) 30th of each year, in 
agent. respect of the year 
commencing January 
1st following. 
On entry of a candidate|At time of entering) Do. do. 2 2 0 
for the final qualifying} name. 








examination. 





SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Engineers, held at the Town 
Hall, Westminster, on Monday evening, June 3rd, Mr. Jonathan 
R. Baillie, President, in the chair, a paper on ‘‘The Forced Per- 
colation of Water through Concrete” was read by Mr. Henry 
Faija, M. Inst. C.E. 

The author first referred to the paper which he read a year ago, 
‘On the Effect of Sea Water on Portland Cement,” and, after 
mentioning the reasons which actuated him in carrying out these 
experiments, described the means he had adop in order to 
assure the accuracy of his results. 

The head of water adopted was 21ft., equivalent to a pressure 
of about 9 1b, per square inch ; this head was obtained by erecting 
a tank on the second floor, from which pipes were led to tbe 
ground floor, the pipes being terminated with screw couplings, to 
which the clamps which held the briquettes could be attached. 
These were so arranged that the water was forced to pass through 
the centre or smallest part of the briquette, where fracture would 
take place when tested; this arrangement, which was thought 
imperative, necessitated the sides or walls of the briquette being 
made water-tight, which water-tight covering had to be removed 
before the briquette could be tested. It was found by experiment 
that this treatment reduced its strength by 12 per cent. The 
clamps were of such form that the water could be forced through 
the concrete in either direction, and arrangements were made by 
which the amount of water which passed through each briquette 
could be measured. 

In all, nearly one hundred experiments were carried out, the 
briquettes being in all cases gauged in the proportion of three 
parts of standard sand to one part of cement, and in order to render 
the experiment complete, each series consisted of ten briquettes, 
gauged and treated in the following manner :—A. Gauged with sea 
water, and placed under a pressure of sea water. B. Gauged with 
sea water, and placed under a pressure of fresh water. C, Gauged 
with sea water, and placed in a tank of fresh water, where it 
remained until . D. Gauged with sea water, and placed in 
a tank of sea water, where it remained until tested. E. Gauged 
with sea water, and left in air. F. Gauged with fresh water, and 
placed under a pressure of sea water. G, Gauged with fresh water, 
and placed under a pressure of fresh water. H. Gauged with 
fresh water, and pl: ina tank of fresh water, where it remained 
until tested. I. Gauged with fresh water, and placed in a tank of 
sea water, where it remained until tested, K. Gauged with fresh 
water, and left in air. 

The primary matter to ascertain was the comparative tensile 
strength of the briquettes treated in these different ways, the 
whole of each series being tested at the same date, the date being 
determined by the cessation of all filtration, in either direction, of 
water through those which were under pressure. Four different 
cements were used, which, beyond being assured sound, were in 
no way selected, so that the following average results of the tensile 
strength developed may be considered characteristic of the dif- 
ferent treatments to which the briquettes were subjected. 








Average Tensile Strength. With 12 per 
cent. added. 
A broke at 452 Ib... +» 506 Ib. 
on + 400 Ib. 
c ” 848 ,, ae 
D ” 854 ,, og 
E » 892,, a 
> . ae. 453 Ib. 
o 75 A... 416 Ib. 
H ” 417 ,, "ad 
I ALA | EN - 
K op ME apse. 2s. wb Beka: 1” ive as ate 
The average time during which the briquettes remained suffi- 


ciently porous to allow of the filtration of water was eighty-eight 
days, and the average amount of water which filtered through each 
briquette was 271 ounces. 

The author then di d the ch 1 side of the question, and, 
in a voluminous appendix, gave the analyses of the different 
cements used in the experiments, and of the briquettes, both before 
and after filtration, deducting therefrom the amount of lime and 
other matters dissolved out of the cement, and the amount and 
nature of the deposition which eventually filled the interstices of 
the concrete and stop filtration, and, whilst admitting the 
value of a correct chemical knowledge of the subject, maintained 
that the all-important one, to the engineer, was the satisfaction of 
knowing that, with a good and properly used cement, no deteriora- 
tion teak lace through the fo’ percolation of water, whether 
sea or fresh, and concluded by saying that the results of his experi- 
ments must be as surprising to everybody as they were to himself. 
He did not hold with the theory that any deterioration would take 
place, but he certainly did not expect to find that the cement and 
the strength of the concrete was actually improved by the inter- 
mittent and forced percolation of water through it. 
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RAILWAY MATTERS, 


Tur Railroad Gazette says :—* Engine No. 9, on the 
Indianapolis, Decatur, and Western road has run 139,990 miles 
without any repairs of pay pore or being removed from its 
wheels. Master Mechanic McKenna r= that he proposes to let 
the engine run 20,000 miles more, and then take it into the shop.” 


An enterprise that gives promise of very encouraging 
results is that of the Spokane cable road, now being built at 
Spoxane Falls, W.T., by the Western Cable and Street Railway 
Company. The largest item of expense in running a cable road is 
pote 0 ® that of power. The road referred to will be operated 
by water power 0} inated by the ay Falls, and located in the 
heart of the city. e American Manufacturer says it is calculated 
that at least 30,000-horse power can readily be obtained from the 
river at this point, for Snpeenreng one other purposes, of which 

rbaps some 150-horse power will be used to operate this road, 
and at a merely nominal cost. The road is 3} miles long, single 
track with turnouts, and passes over two bridges, one of which is 
1600ft. long, costing some 45,000 dols, 


Tue train accidents in the United States in April 
includes 36 collisions, 52 derailments, and 5 other accidents; a 
total of 93 accidents, in which 45 persons were killed and 86 
injured. These accidents are classified by the Railroad Gazette as 
sohene. Collisions: Rear, 19; butting, 16; crossing and miscel- 
laneous, 1; total, 36. Derailments: Broken rail, 3; loose orspread rail, 
1; broken bridge or trestle, 6; defective switch, 1; broken wheel, 
3; broken axle, 2; broken draw bar, 1; fall of brake beam, 1; 
misplaced switch, 5; careless running, 1; cattle on track, 3; wash- 
out, 2; landslide, 3 ; malicious obstruction, 1; switch purposely 
misplaced, 1; hand car, 1; fire, 1; cave in of mine, 1; unex- 

lained, 16; total, 52, Other accidents: Boiler explosions, 3; miscel- 
aneous, 2; total, 5, Total number of accidents, 93. 


Brine and trestle accidents are reported as follows in 
Engineering News of the 25th ult.:—‘ On May 14th the engine and 
one box car of a mixed train went through a burned bridge—or 
trestle—at Cafion Diablo, on the Santa Fé Southern Railway, 
twenty-five miles from Santa Fé, N.M. On May 18th the Stone 
river bridge, nine miles from Nashville, Tenn., on the Lebanon 
branch of the Nashville, Chattanooga, and St. Louis Railway, was 
set on fire by sparks from a train; an engine was run on to supply 
water to put out the fire, but broke through the timbers and went 
into the river. Three men were killed and several injured. On 
May 19th the west Pad of the water com be bridge at Kaw 
Point, Kansas City, Mo., was carried away by the flood and drift- 
wood, the foundations having been undermined ; two of the 120ft. 
spans were wrecked and the 36in. water pipe broken. Several 
bridges in Kansas and Missouri have been carried away by recent 
floods, including the railway bridge at Liberty, Mo., and three 
trestles on the Missouri Pacific.” 


A Boarp or TRADE circular, on the Railway and Canal 
Traffic Act, 1888, signed by Mr. Courtenay Boyle, says: ‘‘ With refer- 
ence to the objection which has been lodged by you under the 
above Act, I am directed by the Board of Trade to state that they 
consider that an attempt should now be made to arrange the differ- 
ences which have arisen. I am accordingly to request that you will 
place yourself in communication with the railway company or com- 
panies concerned, with a view to arranging, where possible, the 
differences arising upon the classification, reserving for future con- 
sideration by the Board of Trade those differences which relate to 
the pro schedule of maximum rates and to the general con- 
ditions. If any arrangement be arrived at, the Board of 
will be glad to receive particulars of such arrangement. If, on 
the other hand, no arrangement can be eff , the Board of 
Trade would wish a concise statement of the points at issue to be 
prepared by the comeeny or companies and the objectors. A 
similar icati addressed totherailway companies,” 


Masor-GEneERAL Hvutcuinson’s report on the accident 
on March 30th, near Penistone Junction, on the Manchester, 
Sheffield, and Lincolnshire Railway, hasbeen issued. The accident 
was caused by the fracture of the leading axle of the engine of the 
excursion train; and Major-General Hutchinson says:-—‘‘ Con- 
sidering the long msonge of this axle, which had run no less than 
619,414 miles, it should, in my opinion, have had the wheels 
removed from it when the engines were in the shops in January 
last, and then the extensive flaw at the left wheel seat would no 
doubt have been discovered, and the axle condemned in conse- 
quence. The occurrence of this accident oe raises the important 
question of how many miles axles should be allowed to run before 
being submitted to an exhaustive examination as to the existence 
of flaws. This seems to me to be eminently a question to be settled 
by a conference of the locomotive superintendents of the various 
railways, and it would, I think, be attended with great public 
advantage if these gentlemen would undertake thisimportant duty.” 


Tue Secretary of State for India is advertising for 
tenders for ironwork for the Oude and Rohilkund Railway, 5ft. 6in. 
gauge. The tender comprises:—Underframes, underframe and 

y steel and ironwork, roofing iron, gun-metal and brass fittings 
and lavatory fittings, with all requisite bolts and nuts, and other 
small fittings, for twenty-five composite first and second-class 
carriages, 24ft. 2in. long. The weight of steel and ironwork for 
one carriage is 66 cwt. The tests for the steel are that it should 
stand a tensile strain of not less than 26 tons nor more than 
30 tons per square inch, with a contraction of 40 percent. The 
Yorkshire iron, of which certain special parts are made, must stand 
22 to 23 tons tensile strain per square inch, with a contraction of 
40 to 55 i cent. the tests varying according to the size of the iron 
mere ; thus, bars 6in. diameter, are to stand 22 tons per square 
inch, with 40 per cent, contraction, whilst bars lin. diameter are to 
stand 23 tons per square inch, with 55 per cent. contraction. The 
test for the Staffordshire iron employed ranges from 21 tons per 
square inch and 10 per cent. contraction, to 24 tons and 20 per 
contraction. Amongst the small fittings are comprised 1250 dozen 
iron wood screws and 262 brass wood screws for each iage. 
The contract includes four complete sets of hand-made general and 
detail tracings on tracing cloth. _ Early ogg, A is stipulated for. 
The tenders must be delivered by June 18th, 1889. 


Tue India Office are seeking tenders for 124 pairs of 
wheels and axles for brake vans, covered goods wagons, horse 
boxes, low-sided wagons, © cape vans, or carriages for the 
Eastern Bengal Railway. e axles are to be made of the best 
fagotted Yorkshire iron made by the Lowmoor Iron Company or 
by Messrs. Taylor Brothers, of Leeds. Tires of Bessemer or other 
steel, and the bodies of best best Staffordshire brand. Two per 
cent, of the axles are tested by being bent cold over a bar the 
same diameter as the centre of the axle, and the journals at each 
end of the tested axles must be bent cold to an angle of 45 deg. 
One tire out of each charge of steel is placed in a running posi- 
tion, and resting on a solid metal foundation: a weight of 20 cwt. 
will be allowed to fall freely on the rim from heights of 10ft. and 
upwards until the deflection of the tire amounts to one-sixth of its 
original diameter on the tread. A piece will then be cut and 
machined cold from the tire, tested and submitted to a tensile test 
in which it must stand thirty-five tons per square inch, with a con- 
traction of area of 20 per cent. The iron for the wheel bodies 
must stand twenty-four tons per square inch, with not less than 
20 per cent. contraction. The wheels are to be pressed on their 
axles with a of not less than forty tons, After the 
wheels and axles have been finished and the tires turned up, every 
ja is to be placed in fixed centres and run at a speed of 100 revo- 
utions per minute; any wheels and axles which are found in any 
way out of truth will be rejected. The contract includes painting; 
—— and delivery, f.o.b, at an English port, also the supply of 
our sets of hand-made tracings on cloth, Tenders are be 











delivered by June 18th, 1889, 





NOTES AND MEMORANDA. 


Tue six healthiest places in England and Wales during 
the week ending the Ist inst. were Bradford, Bristol, Brighton, 
London, Derby, and Leicester, 


Tue deaths registered during the week ending June 1st 
in twenty-eight great towns of England and Wales corresponded 
to an annual rate of 16°5 per 1000 of their aggregate ulation, 
which is estimated at 9,555,406 persons in the middle of this year. 


In the P rad ending May 10th, 1889, there have been 
failures on 33 days in the automatic signals from the Westminster 
clock. The error of the clock was insensible on 33 per cent. of the 
days of observation, 1 second on 28 per cent., 2 seconds on 28 per 
cent., 3 seconds on 8 per cent., and 4 seconds on 3 per cent. 


THE mean daily motion of the air in 1888 was, at 
Greenwich, 296 miles, being twelve miles above the average of the 
preceding brant -one years, The greatest daily motion was 790 
miles on March 11th ; and the least, 57 miles, on December 31st. 
The only recorded pressures exceeding 20lb. on the square foot 
were 31 lb, on March 11th, and 21 Ib. on August 28th. 


ATTENTION is called to the employment in France, for 
steam and water pipe joints, of gaskets made of wood pulp, which 
are claimed to be more economical than the ordinary rubber gaskets 
and are not subject to decomposition by high temperatures. Care 
is taken in the preparation of the pulp to select woods free from in- 
gredients which might attack metals. The compressed pulp gaskets 
are boiled in need oil, and in practical use have given it is said, 
very satisfactory results, 


In London, during the week ending the Ist inst., 
2405 births and 1151 deaths were registered. Allowance made 
for increase of pulation, the births were 253, and the 
deaths 370, below the average numbers in the corresponding weeks 
of the last ten years. The annual death-rate per 1000 from all 
causes, which had been 14°8 and 15:2 in the two preceding weeks, 
declined last week to 13°8. This is the lowest death-rate as yet 
recorded in London in any week; the rate was, however, equally 
Jow in the fourth week of September, 1885. 


In his annual report, the Astronomer Royal says :—“ In 
April, Mr. W. H. Dines obligingly tested the Robinson anemometer 
of the Greenwich Observatory, as well as the smaller instrument 
formerly in use, on his whirling machine, twenty-three sets of 
a being made at velocities ranging from ten to fifty 
miles an hour for the large anemometer, and from seven to thirty- 
four miles an hour for the small one, which was placed nearer the 
centre of the whirling machine. It would appear that the theo- 
retical factor 3°00 used for converting the movement of the cu 
into velocity of the wind is too large for both instruments, especially 
with high velocities, and that the registered velocities of the wind 
are consequently too great, as has been found in the case of other 
instruments.” 


AT a recent meeting of the Manchester Section of the 
Society of Chemical Industry, Mr. W. Thompson read a paper on ‘‘ The 
Heat-producing Powers of Twelve Samples of Coal,” determined b 
burning in oxygen—in theapparatus devised by hin—compared with 
their theoretical values as calculated from their chemical composi- 
tion. The coal which he found to give the yoy results as regards 
heat-producing was anthracite, which gave Centigrade units 
of heat. Next came Pendleton coal, with 7736 units; then Wigan 
coal, 7552; and the lowest of the twelve came from near Atherton, 
with 6448 units. The results obtained by experiment were higher 
in two coals than the calculated results obtained by determining by 
heat units given by the combustion of the carbon, hydrogen, and 
sulphur found by analysis, but deducting the hydrogen, which 
opeense always to be in combination with the oxygen present, so 
that its hydrogen does not produce heat on burning. In two coals 
the heat found by calculation and that found by experiment were 
the same, and in seven coals the heat found by calculation was 
greater than that found by experiment. 


THE last number of the Rendiconti della R. Accademia 
dei Lincei contains a reference to an Italian precursor of Franklin, 
the Venetian physician Eusebio Sguario, reputed author of a work 
on ‘Electricity, or the Electrical Forces of Bodies,” published in 
1746. In this work occurs the following passage :—‘‘Still it seems 
impossible for the violence of a subtle effluvium to acquire such 
intensity, however increased we may suppose it to be, unless by 
this means we should succeed in discovering the tremendous 
velocity of that subtle igneous matter which constitutes lightning. 
And who will ever venture boldly to deny that lightning is nothing 
else than a subtle electrical substance impelled to the last degree of 
its violence? It would certainly be a fatal surprise for that experi- 
menter, who, finding in this way a means of producing artifeial 
lightning, might fall a victim to his curiosity.” This, Nature 
points out, was written two years before the appearance of the 
work on physics by Nollet (Paris, 1748), who has hitherto been 
supposed to be the first writer who has expressed in clear language 
the close relation existing between the phenomena of electricity and 
lightning. 

Tue capital expended on canal irrigation works in 
Bengal up to the end of the year 1887-88 has been Rs. 7,06,14,592, 
and in addition to this a further sum of Rs. 7,74,655 has been spent 
on surveys and investigation for irrigation works which have not 
been carried out. For this outlay there are now in actual opera- 
tion in Bengal 844 miles of canal, of which 614 are navigable. The 
area commanded by irrigation canals is 2,698,846 acres, of which 
1,398,147 acres are irrigable by the —. works, Of this last 
area 475,138 acres, producing crops of the estimated value of 

90,70,980, were irrigated during the year. The number of 
boats plying in the canals was 190,839, of which 24,709 were 
passenger boats, and the value of goods passing through the 
canals in boats and rafts aggregated about Rs. 9,08,97,988. The 
receipts for the year were Rs. 17,57,682, which was less than 
in either of the two previous years, while the expenditure was 
Rs. 19,25,896. The deficit for the year was thus Rs. 1,68,214, but 
in addition to this interest on loan amounting to Rs, 23,13,446, was 
payable to the Imperial Government, so that the total deficit to be 
met from provincial revenues was Rs. 24,381,660, 


Ara recent meeting of the French Academy of Sciences, 
M. Janssen read a paper on some observations he had made to test 
the truth of the received statement that oxygen rays in the solar 
spectrum are due to the presence of that substance in thesun. It 
was known that some of these rays are due to the earth’s atmo- 
sphere; but it was uncertain whether others of them might not be 

ue to the solar atmosphere. For a test of the question the light 
should be placed at a distance equivalent to the thickness of the 
earth’s atmosphere in its action on the spectrum. The Eiffel Tower, 
with its powerful electric lamp, offered to M. Janssen these con- 
ditions. It is situated about 7700 m. from his observatory, and the 
intervening air is practically equivalent to the thickness of the 
atmosphere towards the zenith. A collecting lens was employed 
to give the spectrum of the Eiffel light an intensity equivalent to 
that of the solar spectrum in the same analyser. The effect was 
vivid, and the spectral field extended beyond A, while the group B 
was as bright as that from the meridian sun in summer. No 
oxygen band was visible, and M. Janssen concludes that the bands 
obey other laws than the rays. In fact, while for the rays it 
appears not to matter whether one employs a thickness of gas at 
constant density or a thickness equivalent in weight but of variable 
density; for the bands, on the contrary, the absorption taking 
place according to the square of the density, calculation shows that 
at the surface of the ground an atmospheric thickness of more than 
50 kilom. is necessary to produce them. M. Janssen considers his 
experiment an approximation; but as far as it goes it tends to 


MISCELLANEA. 


WE are informed that the entries for the Gold Mining 
Exhibition, which will be held at the Alexandra Palace next month, 
as already announced by us, are now closing. 


Tue boring for oil in the United States is not always 
successful. A boring at Southbury, Conn., has failed to prove 
— enough to warrant the further continuing of the project. 

he American Manufacturer says the cost of boring 2000ft. has 
been 10,000 dols. 


On account of the crowds that daily visit the Paris 
Exhibition, the authorities are arranging for more entrances and 
exits, and it is a matter of great surprise that one gate on the 
Quai d’Orsay, just opposite the Malar or Alimentation Station on 
the Decauville Railway, should remain closed. Its being opened 
would be much appreciated by officials in the American and other 
sections of the food products, and especially by employés, who 
cannot afford to dine at Exhibition prices, and have not always the 
time to go round by the Alma or Invalides gates. 


For the purpose of giving effect to the provisions of the 
Patents, Designs, and Trade Marks Act, 1888, relating to the regis- 
tration of patent agents, the Board of Trade, by virtue of the said 
Act, have issued a set of rules, twenty-three in number. These 
rules determine, inter alia, the register to be kept and its contents, 
the registration of persons who were patent agents prior to the 
passing of the Act, the final qualifying examination for registra- 
tion, exemptions of pupils, inquiry by Board of Trade before 
erasure of name from register, and directions as to appeals. 


Tue directors of the Bristol Wagon Works report that 
the orders in hand are sufficient to occupy the works for many 
months to come. The net profits on the year’s working amount to 
£8579, and after deducting £2750, the ad interim dividend at 
the rate of 5 per cent. per annum paid in December last, there 
remains a disposable nce of £5829. From this the directors 
recommend a dividend on the called-up preference and ordinary 
share capital of the company at the rate of 8 per cent. for the half- 
year, making 64 per cent. for the year, and that the balance of 
£1420 be carried forward. 


For use in connection with the Wolverhampton sewer- 
age works the Town Council of that borough have just resolved to 
purchase from Messrs. Manlove, Alliott, and Co., of Nottingham, 
sludge-pressing machinery and accessories to the value of £2200. 
The plant comprises the firm’s improved patented filter presses, 
air compressor, boilers, &c. A deputation from the Council 
recently visited Lincoln, where they saw one of these presses at 
work, which did its work in about an hour, pressing eighty tons of 
water out of every hundred tons of sludge. The boilers of the new 
machinery now ordered are to be of the Cornish type. 


THE contract for erecting the boilers, engines, and 
executing general works connected with the preparation of Bingley 
Hall, Birmingham, for the agg erg | Electrical and Industrial 
Exhibition, has been let to Mr. John Parker, of Conybere-street, 
Birmingham. Among the exhibits will be a very early type of 
dynamo or electro-dep>siting machine, which claims indeed to be 
‘*the original dynamo.” It was invented by a Birmingham man, 
and built in the works of Messrs. Prime and Sons, the well-known 
electro-platers, An interesting collection of electric lighting appa- 
ratus is being sent over by Dr. Woodward, of Toronto, who was 
born in Birmingham. It is said that Dr. Woodward’s inventions 
were sold to Mr. Edison at the time the latter began to bring out 
his popular system of illumination. It is intended to open the 
Exhibition on Thursday, the Ist of August. 


Writine to the Times on the Conemaugh dam, Mr. 
Russel Aitken says:—‘‘ It was a stone dam that gave way, and it 
seems to have been solidly built, for it is stated that the unbroken 
mass of masonry, when forced outwards, reared 20ft. into theair, thus 
showing that it turned on its outer edge asona hinge and fell into the 
valley. It is difficult to say what was the cause of thedisaster, unless 
one saw the drawings and the nature of the work itself. It was not 
until about twenty-five years ago that the late Mr. Froude showed 
how such structures should be calculated. The French engineers 
made elaborate calculations, but they discarded them when they 
came to do the work, and trusted more to the judgment of how the 
design looked when drawn out on paper; in fact, they trusted to 
their engineering instinct as to what would stand and what would 
not, and with one exception they were right. In 1869, when in 
India, I pointed out that the Poonah masonry reservoir dam calcu- 
lation was founded on incorrect data, but here again the calcula- 
tions were put on one side and the practical instinct used to make 
the dam strong enough: the mortar with which the masonry was 
built was not strong enough. When it was filled it was found that 
the dam had bent outwards five-eighths of an inch, so the dam 
has never been filled within 10ft. of its intended high-water level.” 
Mr. Russell Aitken is not accurate in some of his statements. An 
article on the subject will be found on page 508. 


Writine on public works in the Madras Presidency, 
Indian Engineering = In the Kistna delta system outlay fell 
short of budget grant by Rs. 1,63,944. This deplorable wastage of 
opportunity is attributed mainly to insufficient establishment, and 
that “lapse” would seem to have been occasioned by mistaken 
penny-wise-and-pound-foolish notions as to the meaning and utili- 
tarian bearings of the word economy. Now, as ever, est modus in 
rebus, and the line dividing praiseworthy economy from stupid par- 
simony may easily be overpassed by the stupid. We note that, on 
the strength of an admittedly insufficient establishment the 
Government of India is engaged in ideration of the propriety 
of a further and more general ‘‘reduction” thereof. Sve itur ad 
astra. The total irrigable and occupied area for the year was 
388,699 acres, the total area effectively irrigated 387,414 acres. 
It is satisfactory to be told authoritatively that the increase 
recorded both in area irrigated by, and revenue derived from, 
canals in 1887-88 over previous years was mainly due to engineer- 
ing improvements to the works carried out during the year. The 
return, after paying interest charges, was 8°54 per cent. on total 
capital outlay, ‘' Direct” and ‘‘ Indirect,” against 6°88 per cent. in 
the previous year. The gross revenue and working expenses for 
the same period amounted to Rs, 3°52 and Re. 0°90 per acre, 
against Rs. 3°48 and Re. 1-00 per acre respectively.” 

Tue last report of Mr. Lambert, the superintending 
engineer for the irrigation of Scinde, shows the important bearing 
which such work has on the well-being of India, Agricultural 
prosperity, in Scinde at least, depends on the prompt and effective 
repair of embankments and tanks, and the clearance of silt from 
the canals, so that when the proper time comes the water may be 
freely distributed over the fields. The greater part of this work, 
over about 6000 miles, has to be done in six months of the year, 
and as the evidence of the work is lost the moment the water enters 
the canals, the closest supervision has to be exercised over the con- 
tractors. Most of the canals are dry in October, and Mr. Lambert 
recommends that work should in future be commenced early in 
November in place of in January, as at present, so that all the 
canals may be in working order by the middle of May at least. 
About 60,000 additional acres were brought under cultivation last 
year, thanks to improvements in irrigation; but nevertheless the 
supply of water is still in many places insufficient and irregular. 
Thus towards the ends of the main and branch canals, in conse- 
sequence of scarcity of water, a general displacement of cultivation 
has taken place. The zemindars have in consequence suffered 
heavily, and Mr. Lambert says the need of expenditure to restore 
the water supply they have lost is urgent. Thus in the Shikarpore 
district 80,000 acres, which were under cultivation ten years ago, 
are now barren. In sucha case the Government, of course, loses 
all the revenue derived from the land, which along the canals is 








prove that the oxygen rays of the solar spectrum are purely 
terrestrial. 


about four rupees per acre, 
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TO CORRESPONDENTS, 
Registered Telegraphic Address "\ ENGINEER NEWSPAPER, 


*," All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of rea ti 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble ond confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Cam.—Not now. There was once, but it has ceased to exist. 

J. 8. Y.—If you like to consult our back volumes, you can see them by apply- 
ing to the Publisher. 
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BLEACHING VARNISH. 
(To the Editor of The Engineer.) 

Sin,—Could any reader kindly let me know if there is any advantage in 
bl aching resin—it still retaining the lustre—previous to its use for 
manufacturing varnishes; and if a simple process for doing so would be 
of pom ee value? Wa Ba 

une 6th, 





STEAM AND MORTAR. 
(To the Editor of The Engineer.) 

Sir,—Where can I find the statement that ‘‘Turning exhaust steam 
from an engine into the chimney stack injures the mortar?” Curiously, 
the subject is not referred to in Bancroft’s ‘‘Chimneys” or Wilson’s 

Boiler and Factory Chimneys.” The opinions of readers will obli 

Birmingham, June 7th, An OLp Mem. Soc. Ena, 





LOCOMOTIVE ENGINES AT THE PARIS EXHIBITION. 
(To the Editor of The Engineer.) 

MonsiguR,—Nous appelons votre bienveillante attention sur l’erreur 
commise par Tuk ENnGineeRr, vol. Ixvii., No. 1744, du 31 Mai, page 455, 
8e colonne avant dernier phe, relativement 4 la locomotive exposée 
par la Société St, Léonard. Contrairement 4 ce qui est avancé, aucune 
des pieces du mécanisme n'est nickelée, elles sont simplement polies a la 
brosse. Cette locomotive a été spécialement étudiée pour l'Administra- 
tion des Chemins de fer de l’Etat Belge, et les constructeurs belges— 
Société de la Meuse, etc.—se sont bornés  reproduire ce type de machine 
d’apres les plans élaborés par la Sociéte St. Léonard. Veuillez agréer, 
Monsieur, nos salutations d tinguées, 

Litge, le 6 Juin, O. Binet, le Directeur Gérant. 





SUBSCRIPTIONS, 

Tue ENGINEER can be had, by order, from any newsagent in town or cowntry 
at the various railway stations; or it can, if preferred, be supplied direct 
Trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers).. .. .. £0 148. 6d 
Yearly (ineluding two double numbers) .. -. £1 98. Od. 

Tf credit occur, an extra charge of two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

A complete set of Tue ENGINEER can be had on application. 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates ‘given below:—Foreign Subscribers paying in advance 
at the published rates will receive THE ENGINEER weekly and post free. 
one ~ y Post-office a must be accompanied by letter of 
saan » Thick Paper Copies may be if preferred, at 

Remittance by Post-ofice order. — Australia, Belgium, Brazil, British 
Columbia, ‘British Guiana, Canada, Cape. of Sod "Hope, Denmark, 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Cuast of Africa, West Indies, 
Cyprus, £1 168.’ China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Sandwich Isles, £2 5s 





ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. AU 
single advertisements from the country must be accompanied by a Post-office 

wm payment, Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in ‘‘ ordinary” and “‘ special” positions 
will be sent on application, 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
pw are to be addressed to the Publisher, Mr. Sydney White; all other 

ters to be addressed to the Editor of Tux Evorszer. 








MEETINGS NEXT WEEE. 


MeTEoROLUGICAL Society.—Wednesday, 19th instant, at 25, Great 
George-street, Westminster, at 7 p.m. Papers to be read :—“‘ The Climate 
of British North Borneo,” by Mr. R. H. Scott, M.A., F.R.S. ‘‘On the 
Variation of the Temperature of the Air in — during the period 
1849 to 1888,” by Mr. William Ellis, F.R.A.8., F.R. Met. Soc. ‘‘ Atlantic 
Weather and pid Steamship Navigation,” by Mr. Charles Harding, 
F.R. Met. Soc. ‘* Meteorological Phenomena observed during 1875-87 in 
the Neighbourhood of Chelmsford,” by Mr. Henry Corder. ‘‘ Rainfall in 
China, and Meteorological Observations made at Ichang and South Cape 
in 1888," by Mr. W. Doberck, Ph.D., F.R. Met. Soc. Mr. Marriott will 
also make a communication on the recent Thunderstorms, and a number 
of photographs of lightning will be exhibited. 





DEATH. 
On the 10th June, at his residence, Moor Park, Farnham, Surrey, Joun 
Freperic La TRoBE BaTemaN, F.R.8.8. L. and E., F.R.G.8., F.G.8., D.L., 
&c., Past-President of the Institution of Civil Engineers, aged 79. 
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THE RAILWAYS AND THE SHIPPING INTEREST. 


Tue shipping trade of the United Kingdom has 
threatened to rise in arms against the increasing tendency 
on the part of the railway companies to become their 
rivals in the acquisition and running of steamships. The 
ke von by the Manchester, Sheffield, and Lincolnshire 
Railway to acquire additional steamers, and enter more 
largely into the shipping trade, has brought a strong, if 
latent, spirit of dissatisfaction to the surface, and at a 
meeting of shipowners held in the City a few days ago, 
under the presidency of Mr. H. J. Tritton, a resolution 
was passed, expressing the opinion that—“ the time has 
arrived when the serious attention of Parliament and of 
the country generally should be called to the grave conse- 
quences which must attend the further granting of power 
to railway companies to own canals, docks, and harbours, 
and to run steamships.” This is throwing down the 
gauntlet to the railway companies in reference to a 
matter which many of them regard as of the most vital 
consequences to their welfare. The Brighton and 
South Coast, the Chatham and Dover, and the Great 
Eastern, and South-Eastern Railways, for example, regard 
their Channel services as scarcely subordinate to their 
railway services. It is no doubt a matter of convenience 
both to the railway companies and to the public to have 
the transport to the Continent in the hands of the same 
company or companies, alike by land and sea. It avoids 
mapy complications and troubles that would be likely to 
arise if the services were in different hands and did not 
work to suit each other’s arrangements. It is, moreover, 
probable that a railway company, on the whole, manages 
the maritime transport quite as well as a private firm 
would be likely todo. But the shipping trade foresees, 
and probably already realises, that there is danger 
threatened to them in the increasing development of 
steamship transport by the railways; and no doubt they 
are perfectly correct in maintaining that if this description 
of transport is not ultra vires of the ends and functions 
of railway companies, it is not, at any rate, provided for 
in their original constitution. Besides all this, a railway 
is usually a monopoly, alike as regards its land and 
its sea transport, so that passengers have no choice 
but to accept the provision and meet the charges 
which the railway companies offer. The railways 
take care that no other shipping firm shall have 
the opportunity of running steamers where they have 
provided facilities for maritime travel. There is no free 
trade in this business, as in the Transatlantic and other 
important branches of our great — ing industry. It 
may be that private enterprise wou A not or could not 
do the work any better; but the departure from our 
national partiality for free trade is hardly satisfactory, 
and if it involves an injustice to the shipping interests, 
as they seem to suppose, at the same time that it seriously 
limits public freedom of choice, it appears to be a matter 
that Parliament should at least inquire into. It is pro- 
bable that before long an opportunity will be afforded for 
this purpose, inasmuch as the Prime Minister has been 
asked to receive a deputation on the subject, which besides 
will form the text of a petition to Parliament 

But the shipping interest also complains that the 
railways should not only be prevented from the 
running of additional steamships, but that they should 
be refused any further powers of ownership in canals, 
docks, and harbours. As regards the tirst of these three 
properties, Parliament has had its eyes pretty well opened 
to the importance of keeping them in independent hands, 
and is ready to carry out the recomendations of the Select 
Committee of 1882 in reference thereto. But it is quite 
different with docks and harbours. The railways have 
been building up a large and valuable property in this 
direction, which now gives them an almost paramount 
voice in the control of many of our principal ports. The 
harbours of Plymouth, Gloucester, Bridgewater, Llanelly, 
New Quay, Porth-Cawl, and Swansea are mainly in the 
hands of the Great Western Railway Company. The 
London and North-Western Company controls the har- 
bours of Holyhead, Runcorn, and Garston. Newhaven is 





dominated by the Brighton een: Dover, by the 
Chatham py § Dover Company; Aberdovey, by the Cam- 
brian Company ; er ae Middlesbrough, and some of 
the Tyne ports, by the North-Eastern; Lowestoft, by the 
Great Eastern; Burntisland, by the North British; 
Grangemouth, by the Caledonian; and Barrow, by the 
Furness Companies. There is, indeed, no important rail- 
way company in the country that has not more or less 
absolute control over one or more harbours, which means 
that it has the power to fix rates, to provide or withhold 
facilities to facilitate the progress of the port or the 
reverse. This isa great power, and is in danger of abuse ; 
although, as yet, no one appears to have felt it necessary 
to make much of the fact. 

The danger that would appear most likely to occur, and 
of which shipping firms are naturally chiefly apprehen- 
sive, is that of the railway companies finding it to their 
advantage to put obstacles in the way of the development 
of the coast-wise trade. If, for example, the North- 
Eastern Railway Company had the same control over the 
Tyne ports as it has over Hartlepool and Middles- 
brough, it is conceivable—we would hardly go so far as 
to say it is probable—that it might place obstacles in 
the way of the transport of coals by sea to the metropolis 
in order that they might be carried all the way by rail- 
way. In such a case, of course, the port would suffer, the 
shipping interest would be jeopardised, and the cost of 
north-country coals to the metropolitan consumers would 
probably be increased. It is of the most vital importance 
to the trade and industry of this country that there should 
be the fullest freedom of trade in sea competition. It is 
the very breath of our nostrils, our sole protection against 
exorbitant railway charges at nearly 1000 important 
centres of population and trade. Since the railway 
companies could hardly under any conceivable circum- 
stances acquire the same monopoly of sea transport that 
they enjoy in reference to transport by land, it would 
appear to be their interest to divert from the sea, and 


throw on to their own lines the traffic that is now carried . 


by the shipping firms engaged in our coastwise trade. A 
very large proportion of that traffic is, of course, carried 
from and to ports over which the railway companies have 
practically no control, such as London, Liverpool, Glasgow, 
&c. But even so, the railway companies can, and it is to 
be feared they sometimes do, impose higher rates for the 
transport of goods toa shipping port, whence it is to be 
sent on a coastwise voyage. The high charges exacted by 
the London and North-Western Railway Company 
between Manchester and other Lancashire towns and 
Liverpool is a strong case in point. 

It would be unfair to the railway companies not to 
acknowledge that there is another side to the question. 
With their vast resources, these companies have again and 
again come forward and provided the capital required to 
extend the harbour accommodation of new and growing 
towns that did not appear likely to get the “sinews of 
war” from any other source. The harbours of Hartlepool 
and Middlesbrough are virtually the creation of the North- 
Eastern Railway Company, the ports of Garston and 
Holyhead have been made by the London and North- 
Western Company; the Brighton Company has set 
itself to make Newhaven “the Liverpool of the 
South ;” and so with many other ports that owe nearly 
all to the enterprise of the railways that serve them. Up 
to the present time, therefore, the railways have done 
much to facilitate our harbour accommodation, and there 
is no serious allegation that they have misused their 
— But shippers are none the less - a pomcents 

aving regard to the enormous extent of those powers 
and resources, and it would probably not be amiss if 
Parliament required railway companies that are owners 
of ports and harbours to afford all reasonable facilities for 
the coastwise trade. 

At the end of 1884, which is the latest date for which 
we have official returns, the railways of the United King- 
dom employed in their steamboat and similar services 
6041 hands, as compared with only 1963 on canals. Only 
1°64 per cent. of the total number of their employés were 
engaged in marine transport, which is not a proportion to 
cause alarm even to the most timid shipowners; but the 
shipping trade has, nevertheless, done well to call atten- 
tion to the matter with a view to its revision. We shall 
no doubt, hear more of it by-and-bye. 


THE GAS SUPPLY. 


Tue possibility of a falling off in the consumption of 
gas in the metropolis in the course of the next two or 
three years, owing to the more general adoption of the 
electric light, is a contingency which cannot be entirely 
ignored. As we have mentioned on a former occasion, 
the first indication of such a change will be afforded by a 
less rapid increase in the use of gas. It is too early yet 
to look for any results of this kind, although the electric 
light is already in use to some extent at the West End 
and elsewhere in the metropolis. As to the actual 

rogress of the gas supply, we turn with interest to Mr. 

ield’s annual “ Analysis” of the accounts of some of the 
leading gas companies, including those situated in London, 
the suburbs, and certain parts of the United Kingdom. 
In regard to London, it happens that the sale of gas grew 
at a somewhat lower rate last year than in 1887. The 
difference, however, was small, and followed an increase 
of 3°64 per cent. in 1887, as compared with 3°24 per cent. 
in the year preceding. The cheap terms on which gas 
was supplied in London last year ought indeed to have 
quickened the rate of consumption, and in some degree it 
must have exercised an influence of that kind. In 1887, 
the Gas Light and Coke Company, otherwise known as 
the Chartered, charged 3s. per 1000 feet for common gas, 
whereas last year the price was 2s. 9d., the Commercial 

as being 2s. 6d., and the South Metropolitan 2s. 5d. 

his year witnesses a bolder bid, the Chartered gas being 
2s. 6d., and the South Metropolitan 2s. 3d. What effect 
this may have we must wait to see. Last year twenty- 
seven miles were added to the length of the gas mains in 
London, but the increase in the number of consumers was 
only 2502, leaving the number per mile of main at 104, as 
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in the previous year, the total length of main at the later 
date being 2852 miles. Reckoning that nearly 9000 houses 
were erected in the metropolitan area in the course of 
last year, it follows that as the increased number of 
consumers was under 3000, more than two-thirds of these 
houses must be without gas. That gas is not more gene- 
rally consumed is doubtless due to the presence of a large 
working-class population, who frequently shift their place 
of abode, and who are not dis to be at the expense 
of having the gas laid on, neither will their landlords 
incur the requisite outlay. Tenement houses, also, are 
an obstacle to the use of gas. Hence the large con- 
sumption of petroleum for domestic illumination. Shops 
must have gas, but there is no such necessity with regard 
to dwellings. 

It is in some degree a set-off against the less rapid 
advance in the use of gas last year, as compared with 
1887, that the progress was greater than in 1886. Still, 
the advance, although amounting to 3°61 per cent., falls 
rather below the average of the five preceding years. In 
1885 the increase was as much as 4°4 percent. Something 
may depend on the nature of the district, and something 
more on price. The increase in the sale of gas in the 
district of the South Metropolitan Company is remarkable. 
Last year it was hard upon 5 per cent., the year before it 
was still higher, and in 1886 it was as much as 66 per 
cent. Yet even this company shows a decline in the rate 
of advance, the increase last year being decidedly under 
the average of the previous five years. The suburban com- 
panies exhibit a better increment last year than in 1887, 
which renders the slackened pace in London the more 
remarkable, except that the suburbs naturally grow more 
rapidly than the crowded centre. One encouraging view 
of the question is this—that whereas in 1883 the consump- 
tion of gas in London was 5160 cubic feet per head per 
annum, in 1888 the quantity had become 5770ft. per head. 
This is due to the fact that the increase in the sale of 
gas in London during the last six years has averaged 3°71 
per cent., while the annual increase of the population has 
only been at the rate of 1°61 per cent. Thus there is a 
more rapid increase in the use of gas than in the growth 
of the metropolitan population, although the rate of this 
increase in the use of gas shows a tendency to decline. 
It is a curious statistical fact that the gas burned in 
London last year was equal to the supply of a 16-candle 
flame for three hours per day to each head of the 
population. Referring to the provinces, we find that the 
eight English corporations included in the tables show an 
increase in the sale of gas last year, compared with 1887, 
to the extent of 3°57 per cent., and ten English gas com- 
—_ an increase of 4°32. The corporations showed a 
arger increase in 1887 than in 1888, while it was other- 
wise with the companies, their increment in that year 
being as little as 2°51. The consumption of gas in 
Glasgow increases rapidly, the advance in 1887 being 5°48 
per cent., and last year as much as 6°22 percent. Dublin 
had a slight decrease in 1887, but an increase of nearly 
1 per cent. last year. 

The capital of the London gas companies, as shown in 
the “ Analysis,” amounts to 14} millions, with power to 
raise about 3 millions more. The net gas rental last year 
exceeded 3} millions. Adding the residuals, the total 
income was £4,352,000. After deducting working ex- 
penses and various charges, the net profit comes out as 
very nearly £1,400,000. This is after allowing for the 
interest on loan capital, so that the actual percentage on 
the stock and share capital is 12°55. The net profit of the 
twelve suburban companies was 10 per cent., and that of 
the ten provincial companies 9 per cent. The average 
dividend on ordinary stock actually paid by the Chartered 
Company was 13 per cent., by the Commercial 13°18, and 
by the South Metropolitan 13-1. The London dividends 
are higher than those of the suburban and provincial 
companies, as shown in these tables. The price of gas 
varies considerably in different parts of the country, and 
the lighting power is not always exactly comparable. In 
the suburbs of London last year, the price charged by the 
various companies, twelve in number, ranged from 2s. 8d. 
to 4s. 6d. In Salford the price was 3s., in Manchester 
and Bolton 2s. 8d., in Birmingham, Nottingham, and 
Leicester, 2s. 4d., in Oldham, 2s. 3d., and in Leeds 1s. 9d. 
In each of these towns the gas works belong to the Cor- 
poration. Among the ten company towns Plymouth has the 
cheapest gas, the price being the same as at Leeds; but 
the lighting power seems to be less. Newcastle-on-Tyne 
has gas at ls. 10d. At Brighton the charge last year was 
3s. ld. The magnitude of the London gas supply is illus- 
trated by the fact that the corporation undertakings 
in the eight selected towns, namely, Birmingham, Bolton, 
Leeds, Leicester, Manchester, Nottingham, Oldham, and 
Salford, together with the companies in the ten selected 
English towns, including Liverpool, Bristol, and Shef- 
field, sell less gas in a year than the three London companies 
alone. The coal carbonised in a year by the London 
companies exceeds 2} million tons, equal to 7000 tons 
per day. Such is the average; but the consumption on a 
winter's day must of necessity be often much higher. 
Increasing economy in the manufacture and distribu- 
tion of gas is shown by the yearly reduction which is 
going on in the ratio of the capital employed to the 
volume of gas sold. At the same time, the price of gas 
falls, except-—oddly enough—in the case of the provincial 
corporations. In the eight corporation undertakings 
specified, the average charge for gas last year was higher 
than in 1885, a fact which we may attribute to the tendency 
to employ gas profits in aid of local rates; thus, as we 
have intimated on a previous occasion, creating a coal-tax 
in another form. In order to arrive at the price of gas, 
we have taken the net gas rental as worked out in the 
tables to the amount per 1000 cubic feet. From this we 
perceive that gas in London was cheaper in 1888 than in 
1885 by 3d. per 1000ft., and in the suburbs by 1 
The reduction among the ten English companies was jd. 
per 1000ft., while the eight English corporation under- 
takings showed a rise of a fifth of a penny. ‘This year, as 
we have already mentioned, London gas is cheaper still, 
though there are some indications that the lighting power 





is not kept so well above the standard as formerly, 
The London companies have good reason to sell their 
gas as cheap as they can, every penny taken off the price 
giving them the right to pay an extra quarter per cent. 
ividend. But 1d. per 1000ft. means £100,000 on the 
total gas supply of London. When 3d. comes off in a 
lump, it means a large figure; so, on the other hand, a 
single candle of lighting power means much to the 
finances of the gas companies. A drop of one candle for 
a year over all London may be considered equal to 
£200,000. The London companies are bound by the 
statute to supply 16-candle gas ; if they drop half a candle 
below this, they are liable to be fined. But if the lighting 
power be that of 15°6 candles the company is safe. It is 
obviously difficult for the companies to hit the exact 
16-candles. If they mean to comply with the standard they 
must in practice go a little above it; if they wish to save 
money they will simply aim at 16-candles, with the risk of 
dropping a little below the mark, and this is what we seem 
to meet with. Thus, in one week in the month of April 
the lighting power was reported deficient on seven differ- 
ent occasions, five having reference to the Chartered gas, 
and two tothe South Metropolitan. In one instance there 
was a deficiency which would seem to be punishable. 
This was in the case of cannel gas, the illuminating power 
being 19°4 candles instead of 20. In the six other cases 
the delinquent was common gas, which should have been 
equal to 16 candles, whereas at Holloway on April 11th, 
it was down to 15°6 candles. In two other cases the 
record was 157. In another week in April there were 
five cases, though the deficiency was slight. During 
three consecutive days in the month of May, the lighting 
power was deficient on six occasions, three being in the 
South Metropolitan district. Again the deficiency was 
not great, still it ought not to have occurred. During one 
week in March the lighting power was below the standard 
on five occasions, three being at Charing Cross and two 
at Holloway. Sometimes the lighting power is deficient 
twice in a week, sometimes only once, and at other times 
the standard is fully complied with. It should be under- 
stood that the defective light represents a minimum. If 
we take also the maximum, and strike a mean, the light- 
ing power for a week comes out either above the standard 
or equal to it. But the law requires that the light should 
conform to the standard day by day, and it is obvious 
that the interests of the consumer demand this. Another 
point to be observed is, that light below the standard 
is to be found on record in past years; but the occurrence 
has been more frequent of late. On some of the recent 
occasions, the deficiency has been such that legal proceed- 
ings have been taken, and penalties enforced. 
his state of affairs naturally gives rise to some friction 
between the gas companies and the local authorities, 
and the Chartered Company differ rather seriously with 
Mr. Dibdin, the superintending gas examiner to the 
London County Council. The company assert that the 
gas examiners are in error, an accusation which is 
as emphatically denied. If light could be measured with 
as much certainty as calico, it would preclude all dispute; 
but with no better standard than the sperm candle, there 
is room for a difference of opinion, though it is scarcely to 
be supposed that the measure has varied within the last 
twelve months or less. Why the standard of light, as 
affecting the gas supply, should be allowed to remain in 
its present equivocal state, is a question to which no 
satisfactory answer is forthcoming. 





THE NORTHERN COKE MANUFACTURE. 


One of the industries in the North which is amongst the 
briskest just now is that of the coke manufacture. During the 
long period of depression and decreasing production in the iron 
trade, the output of coke in the county of Durham fell cff, and 
many coke ovens were dismantled. The result of this is now 
found in the scarcity of coke, and in the high price that it com- 
mands, and the effect will probably be soon seen in the increased 
cost in producing pig iron. But there is not only the dismant- 
ling of some of the coke ovens, there is a limitation of the supply 
of the best coal suited for the coke manufacture, and thus from 
these causes it is not so easy to add to the quantity of 
coke. When the demand for pig iron became larger, ovens 
were added to those that were in operation, until it may 
be now said that nearly all those that could be put into 
operation are at work. But there is not only an 
increased consumption of coke in the local Cleveland and 
Durham district, and in that of West Cumberland and Furness, 
but there is also a larger export of coke, especially to the 
smelters in Spain. Thus, whilst the production is not so large 
as it once was, there is an increased area of consumption, though 
in that area there is more economy in the use, the smelting 
being effected with a lessened quantity of coke to a given 
amount of crude iron. Still, stimulated by the increase in the 
wages of the coalminers, and the consequentially enlarged cost 
of the coke, and its relative scarcity, the producers of the fuel 
are now asking prices so much higher than those which ruled a 
year, or even six months ago, that there is considerable hesitation 
on the part of the smelters to pay the price. Indeed in some 
cases it is impossible to pay the amount asked, unless the price 
of pig iron be substantially raised. All round, the cost of pro- 
ducing pig iron is higher than it was, and yet during the last 
few weeks that material has hesitated to advance in the face of 
dearer constituents and of higher wages. The amounts that 
are asked by the producers of coke for the fuel during the 
ensuing six months are such as must bring about one or two re- 
sults, either the blowing out of some of the blast furnaces or the 
forcing up of the prices of pig iron to an extent that will com- 
pensate the smelter for the increased cost of the coke used in 
the manufacture. The producer of coke in the Durham 
district has almost the certainty of a very large advance in 
the wages of the miners in a month’s time, an advance 
which the men look to to compensate them for the stationary 
character of their wages under the sliding scale. An advance of 
10 per cent. in the wages of the miners would be accompanied 
by some increase also in the wages of the cokemen, and thus a 
very appreciable addition would be made to the wages paid for 
the manufacture of coke. It is thus tolerably clear that the 
cost of the latter will speedily be dearer, and as the demand for 
pig iron of late has so much exceeded the production that the 
stocks have been greatly decreased, it is almost inevitable that 
the result will be seen in higher prices of crude iron after the 








end of the half-year. The coke manufacture is again becoming 
a controlling trade, and its effects may be looked for in several 
other industries, 


THE LOCALE OF THE AMERICAN IRON TRADE, 


British iron and steel makers will note with interest, in con- 
nection with trade between ourselves and the United States, 
the position which the iron and steel trades are assuming in the 
latter country. Whatever may be the views entertained touch- 
ing the opinions expressed by a recent American exponent of 
free trade, as to the influence of politics upon the present deve- 
lopment of America’s northern ore-producing regions, there can 
be no doubt that a great change in the locale of the raw material 
producing districts of that country is imminent. There appears 
to be now no doubt of the ultimate fulfilment of the prophecies 
in which metallurgical authorities on the other side sometime 
ago indulged, to the effect that the South would speedily have 
an industrial development that would be influential enough to 
affect northern industry, and through this, that of Europe. The 
latest advices dwell upon the rapid increase in the number 
of coke ovens at work at Chattanooga, which is described 
as “the gateway to one of the finest mineral regions on the 
American continent.” The coke is stated to cost only about 
5 dole. per ton to make; and is, it is said, laid down at Mexico 
City for 60 dols. per ton, and at Carson City for 45 dols. That 
it is “ the best coal for coking and the best coke for smelting to 
be had in the world,” is stated to be the reason for its use for 
smelting at such a price as this. Another southern opening is 
the “new city” of Decatur, Alabama. During 1888, of the 
twenty-two new furnaces completed throughout the United 
States, fourteen were in Alabama. Whilst the Northern States 
have increased their manufactures 100 per cent. in twenty years, 
the Southern States have increased theirs by more than 500 per 
cent, Then, two new steel manufacturing projects are reported 
from the South; one at Birmingham, Alabama, and the other at 
Fort Payne, Alabama. Pennsylvanian iron and steelmasters 
have already begun to feel this competition of the South, and 
have appealed to the railways to reduce freights in order to meet 
it. To all interested in United States’ trade with this country, 
these signs of the times are suggestively important. 


THE CONEMAUGH DAM. 


Accorp1NG to the latest attainable information, the theory of 
the destruction of the Conemaugh dam which we advanced in 
our impression for June 7th is the true theory, The dam was 
destroyed by an overflow, due to the insufficiency of the bye- 
wash. The facts are briefly as follows, as supplied to us by an 
engineer who is intimately acquainted with the reservoir :— 
There was an overflow, or waste weir, which in winter 
frequently became choked with ice, and our informant stated 
that on several occasions he removed the ice by means of 
dynamite in order to keep the waste weir clear. The dam was 
700ft. long, 68ft. high, 20ft. thick at the top, and 120ft. thick at 
the bottom ; it was built in 1834, and was formed of dry rock 
obtained by blasting out the side of the mountain and the inter- 
stices were filled with small stones. The depth of water was 65ft. 
The outlet was a culvert built through the dam ; the area of the 
reservoir was 980 acres, the maximum width at top water level 
one mile, and the length of the reservoir 34 miles. When the 
reservoir was taken over by the fishing club there was a breach 
in the dam, which was repaired by blasting out more rock and 
tipping it down. No cement or mortar was used in the con- 
struction of the dam. At the same time, as the outlet culvert 
was considered a source of weakness, it was filled with masonry. 
Apparently there was no outlet by which the level of the water 
in the reservoir could be lowered, and as there was only 3ft. 
between the top of the bank and top water levels, the cause of the 
disaster is very apparent ; no doubt the waste weir was insuf- 
ficient to take the flood water, the reservoir filled, the water 
went over the dam and easily washed away the loose rubble of 
which it was composed. Those of our readers who desire 
further information concerning the district will find it, together 
with some admirable engravings, in the “ Pennsylvania Rail- 
road,” by W. B. Sipes, a work published by Messrs, Sampson, 
Low and Co. in 1875. 


THE IRISH RAILWAY DISASTER, 


THE demands of traffic made on Irish railways are so small 
that we rarely hear of an accident in the sister isle, nor is it by 
any means certain that the deplorable calamity which took 
place on Wednesday is in any sense or way an accident. History 
repeats itself, and what happened on the line from Armagh to 
Warrenpoint has happened over and over again on other rail- 
ways, although without similar loss of life resulting. Warren- 
point is a beautiful little sea-side place. An excursion train, 
conveying about 1000 children and their teachers and 
friends, left Armagh in the morning for Warrenpoint. There 
is a rising bank a few miles from Armagh, and this bank 
the engine could not climb, so those in charge divided 
the train, and not having sufficient brake-power they, more 
Hibernico, put stones behind the wheels, we are told, and so the 
portion of the train thus secured incontinently ran away down the 
hill and came into collision with the regular passenger train 
following. Over seventy lives have already been lost ; how many 
more children will die of their wounds remains to be seen. 
Four officials have been arrested. We shall not attempt to pre- 
judge the case; but it is admissible to point out that the mere 
occurrence of such a catastrophe is in itself evidence that some- 
one has blundered. Under a proper system of management it 
could not have taken place. If, for example, the train had been 
provided with a continuous brake there would have been no 
deaths to record. 


THE ELEVATORS OF THE EIFFEL TOWER. 


THE official trial of the second Otis elevator in the south pillar 
of the Eiffel Tower was successfully carried out on Sunday last, 
in the presence of M. Alphand, M. Eiffel, and the Lift Com- 
mittee. Four hemp ropes, holding the cage—loaded, inclusively, 
up to eleven tons, on the first slope—were cut simultaneously at 
a given signal, and the cage descended 8in.; but the safety 
arrangement of compound wedges then acted, without shock, 
and sustained the cage. Great admiration was expressed at the 
result of this crucial test, and the lift was formally taken over 
by the committee. On the following day, Mr. Gibson, President 
of the American Elevator Company, conveyed the Prince and 
Princess of Wales and family from the first to the second floor 
of the tower. 








TuE twenty-six workmen, representing so many tvades, 
sent over to the Paris Exhibition by the Mansion House Committec 
arrived last week, and after being received by M. Alphand, Sir 
Polydore De Keyser, and Mr, Trueman Wood, were shown the broad 
lines of the Exhibition by Mr. E. Guest, author of a very simple and 
ingenious system of shorthand. They are now returning, and 
each man, on presenting his report, will receive £10 and all 
his expenses, 
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LITERATURE. 


Analysis. By J. ALrrED WaNKLYN. Seventh edition. 
inset P bees Triibner and Co, 1889, 

Tuts book is now twenty years old, and was first brought 
out with a view to popularising the ammonia process, but 
has gradually, through successive editions, assumed the 
dimensions of a general treatise on water analysis, No 
analytical treatment has ever been so condemned as the 
ammonia process, but it has now received general recogni- 
tion all over the world for its utility and trustworthiness. 
On this subject Mi. Wanklyn, however, feels very much 
aggrieved, and he publishes in his appendix a history of 
his quarrel with Dr. Frankland. In perusing these angry 
letters and discussions, we are involuntarily reminded of 
the famous saying: “How these Christians love one 
another!” 

The present work is divided into three parts, the first 
being devoted to water analysis for general sanitary pur- 
poses, the second to special analysis, and the third giving 
examples of complete mineral analysis. A very excellent 
chapter is the one on hardness, in which the Porter-Clark 
process is clearly and popularly explained so as to meet 
the comprehension of the most ordinary intelligence. 

Great completeness is given to the question of mineral 
waters, and a chapter is devoted to the specific gravities 
of different waters, and the methods of taking the specific 
gravity are very fully described. There is an interesting 
chapter on the carbonic acid in water, and one of still 
greater interest on lead poisoning by water, which 
dissolves lead from the cistern or from the pipes which 
convey it. It used at one time to be maintained that soft 
water dissolved que ‘oem. soft. Afterwards 
this was denied, and a theory was started which attributed 
the solution of lead to the absence of silica in the water. 
Experiments conducted by Mr. Wanklyn on water from 
a gathering ground in the North of England, which 
possessed the property of attacking lead in a pre-eminent 
degree, gave the following results of analysis :— 





Silica... 1. se wee eee sone ~©Graiins per gallon 0°61 
Chloride of lime... ... ...  ... +o oe 0°10 
Chloride of magnesium... .... an 99 1-04 





Sulphate of magnesia... ... ... és “ 120 
Sulphate of lime... 0... w.. ” * 0°83 
Sulphate of soda... ... 2... ‘> rr 0°35 

413 
Free carbonicacid ... ... ... ” 99 0°44 
Specific gravity ... ... axe -igia 1000-05 


Moreover, the water was palpably acid, requiring a 
measurable quantity of lime water to neutralise it, ze. 
one gallon regener 014 grain of lime. From this 
analysis it will be seen that there is a complete absence of 
carbonation, and that the predominating base is magnesia. 
Hence Mr. Wanklyn has used lime as a remedy for the 
defect in the water, and has found it toanswer perfectly. In 
his chapter on the vexed question of water purification, Mr. 
Wanklyn speaks very highly of the silicated carbon filter. 
From experiments, which he gives in detail, Mr. Wanklyn 
arrives at the conclusion that passage through a silicated 
carbon filter and boiling with potash and permanganate 
of potash have the same effect upon a dilute solution of 
complex nitrogenous organic matter; both operations 
decompose such a solution, and both operations generate 
ammonia. His experiments with organic matter were also 
highly favourable to this filtering medium. He also 
obtained very similar results with a filtering material 
called Carferal. 

The directions for the ammonia process are exceedingly 
clear and plain. Ina word, Mr. Wanklyn’s interesting 
little book of 200 pages is a most complete work of 
reference on water analysis, and is presented to the public 
in a readable, plain style, free from all obscurity. This, 
no doubt, is one of the reasons of its great popularity. 


Boilers: Their Construction and Strength, By Tuomas W. 
TraILt, F.F.R.N., Engineer-Surveyor in Chief to the Board 
of Trade. London: Charles Griffin and Sons. 1888. 

Tuis is an octavo work of 432 pages, printed for the most 

part in small type, nevertheless of exceptional clearness. 

It is very unlike any of the numerous treatises on boilers 

which have preceded it. The style is very didactic, and 

there is practically no discussion of vexed questions. Mr. 

Traill states what seems to him to be right, and the 

reader may accept his views or not, just as he pleases. 

If he pleases, well and good ; if not, Mr. Traill is not the 

man to attempt to convince him. For example, “ Plates,” 

says Mr. Traill, “should be bent when cold to the 
required curvature for cylindrical shells, receivers, 
and domes, &c. Plates which will not stand bending 
when cold should not be used. There are rolls well 
adapted for such work, being capable of bending large 
lates, and thicker than any yet used for shells of 

ilers.” No one would imagine from this that some 
highly competent boilermakers hold that plates should 
always be bent hot. In another place we are told, 

“The shells of cylindrical iron boilers before they can be 

considered first-class, should be made of the best quality 

of iron plates, all the seams should be at least double 
rivetted, and titted with double butt straps.” Seeing tbat 

a boiler is stressed longitudinally only half as much as it 

is stressed circumferentially, it might be conceded, we 

think, that a// the seams need not be double rivetted, 
and it is quite certain that if Mr. Traill be right there is 

a very large number, indeed, of boilers in existence 

which are not first-class. 

As soon as the reader understands Mr. Traill’s 
methods, and ceases to be aggravated by his dictatorial 
style, he will begin to perceive how really useful, and 
In very many respects admirable, this book is. It contains 
an enormous quantity of information arranged in a very 
convenient form. We have no doubt but that by simpl 
working according to the rules laid down by Mr. Traill, 
very safe and excellent boilers may be produced. But it 

isalso certain that in many instances the result of adopting 

Mr. Traill’s dicta will be both unnecessary and expensive. 
The volume is largely made up of tables, and those 


who have to design boilers will find that they can settle 
the dimensions for any given pressure, with almost no 
calculation, with its aid. It must not be forgotten that 
it says practically nothing concerning designing boilers. 
There is no information about combustion, or efficiency, or 
quantity of necessary heating surface, or anything 
of that kind. Mr. Traill deals with nothing but the 
materials and strength of steam boilers, and his work is 
neither more nor less than a complete setting forth of the 
rules and methods of the Marine Department of the 
Board of Trade. It is a most useful volume as far as it 
goes, supplying information to be had nowhere else, It 
is admirably printed, and reflects credit on the publishers. 
There is a good table of contents, and not a bad index. 
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JOHN LATROBE BATEMAN. 


ANOTHER of the veteran engineers who have made Britain 
famous passed away from among us on Monday morning. 
John Frederic Latrobe Bateman, F.R.S.8.L. and E., F.RGS., 
F.G.S., D.L., &c., past president of the Institution of Civil 
Engineers, was born at Lower Wyke, near Halifax, in 1810, and 
after having served an apprenticeship with Mr. Dunn, of Oldham, 
a surveyor and mining and civil engineer in extensive practice, 
he commenced his professional career as an engineer in Man- 
chester about the year 1833. He was especially famous in con- 
nection with waterworks undertakings, and always advocated 
soft water supplies. He designed and carried out works for the 
supply of water to most of the principal towns in the United 
Kingdom, amongst which may be particularly mentioned the 
Loch Katrine works for Glasgow and the Longdendale works for 
Manchester, besides important systems for Halifax, Blackburn, 
Oldham, Newcastle-on-Tyne, Ashton, Batley, Dewsbury, Bolton, 
Colne and Marsden, Aberdare, Perth, Forfar, Gloucester, Chelten- 
ham, the district supplied by the Colne Valley works, and many 
other places. He was also professionally engaged in reporting 
on the waterworks of a vast number of other towns in the 
United Kingdom. He also matured and carried through 
Parliament the Thirlmere water scheme for Manchester, and 
has for the past fifteen years been en in designing and 
carrying out large and important works of water supply and 
sewerage for the city of Buenos Ayres. He reported in 1863 on 
the inundations caused by the river Shannon in Ireland, in 
accordance with a Treasury minute of 1662. In 1865 he gave 
evidence on the same question before the Committees of the 
Houses of Lords and Commons, and was consulted at various 
times since that date on the same matter. In 1868 he was con- 
sulted by the Manchester Corporation, and reported on the ques- 
tion of the best means of preventing the floods caused by the river 
Irwell. He was the originator of a scheme for obtaining a 
supply of water for London from the districts of the Upper 
Severn in the Welsh mountains. This was the cause of a Royal 
Commission—over which the Dukeof Richmond presided—which 
reported in 1868. Mr. Latrobe Bateman gave nineteen hours’ 
evidence before this Commission, and placed at their disposal 
all the plans and information he possessed in connection 
with the scheme. Mr. Bateman was also connected with 
various harbour and dock works and river improvements 
throughout the kingdom, notably those of the Clyde Navigation 
Trust, for whom he was for many years consulting engineer, and 
he was engineer for a large graving dock in Halifax, Nova Scotia. 
He represented the Royal Society in November, 1869, at the open- 
ing of the Suez Canal, at the invitation of the Khedive of Egypt. 
He was the engineer to some large land reclamation schemes in 
Spain and the island of Majorca, the latter being one of the 
largest irrigation systems in the world. He personally visited 
Malta to report to the Government: on the docks at that place, 
and he also visited Naples and Constantinople, and laid out 
water schemes for both cities. In consequence of increasing 
foreign business, and advancing years, and of his inability to 
attend to the active details of his profession, he resolved to take 
his son-in-law, the Hon. R. C. Parsons, and his son, Mr. Lee La- 
trobe Bateman, into partnership, and this arrangement com- 
menced on the Ist of January, 1888, and is still continued 
under the name of Bateman, Parsons, and Bateman. Mr. 
Bateman had acquired a high celebrity on account of his great 
scientific attainments and the strong resolution with which he 
carried through everything he attempted, and was much 
esteemed, both in public and private life. He died at his resi- 
dence, Moor Park, Farnham, Surrey, on Monday morning last 
at half-past twelve, after an illness of about ten days. 








THE BIRMINGHAM ELECTRICAL AND INDUS- 
TRIAL EXHIBITION, 1889. 


We hear that the space for the exhibits in the Electrical and 
International Industrial Exhibition, to be held in Bingley Hall 
this year, has all been taken up, and that the preliminary 
arrangements have been settled in a most satisfactory manner. 
It is interesting to find that Birmingham has been well repre- 
sented by the various pioneers of the now rapidly developing 
science of electricity. The original dynamo or electro-deposit- 
ing machine, which will be shown in the Exhibition, was in- 
vented by a Birmingham man, and built in the works of Messrs. 
Prime and Sons, the well-known electro-platers. An interesting 
collection of electric lighting apparatus, including one of the 
early incandescent lamps, is being sent over by Dr. Woodward, 
of Toronto, who was born in Birmingham. It is said that Dr. 
Woodward's inventions were sold to Mr. Edison at the time he 
commenced to bring out the system of lighting, which has since 
become so popular. The contract for erecting the boilers, 
engines, and their foundations, the orchestra, and the general 
works connected with transforming Bingley Hall into a fitting 
home for the Exhibition, has been let to Mr. John Parker, 
Conybere-street, and the works will be pushed forward with all 
possible despatch. It is intended to open the Exhibition on 
Thursday, the 1st of August, and arrangements have been made 
with the leading railway companies in the kingdom to run 





excursion trains at frequent intervals, to giv: an opportunity 
for people at a distance to visit the Exhibitior at a low charge. 


ELECTRIC LIGHTING AT THE PARIS EXHI- 
BITION.—THE OERLIKON WORKS. 

IMMEDIATELY on entering the Machinery Hall by the 
galerie leading from the central dome, and occupying a 
prominent position at the commencement of the Swiss 
section, is a very important plant of dynamos, motors, 
and steam engines, put down by the Oerlikon Works, of 
Zurich. During the time the machinery is kept running 
in the hall power is supplied electrically to drive the 
whole of the main shafting in the Swiss section and part 
of that in the Belgian section, amounting in all to some 
deriving their power from these lines of shafting, while 
200ft., a large number of machines of various industries 
during the evening a portion of the upper and lower 
galleries adjoining this section is lit by some twenty-five 
arc lamps run from this exhibit. Steam is supplied from 
the Roser boilers in the Motive-power Court. The whoie 
of the generating plant is illustrated in one view, page 510, 
and a separate view is given of the motor employed to drive 
the main shafting, this latter view showing the details of 
connection to the same. On the extreme right-hand side 
of the first view is a direct coupled engine and dynamo of 
20-horse power, a separate cut of which is given in Fig. 3. 
The engine is of the vertical single-cylinder type, standing 
5ft. high, and fitted, as are the other two engines exhibited, 
with centrifugal governor gear on the fly-wheel, acting 
directly on the throw of the cut-off valve excentric. 
The two standards, supporting the cylinder and form- 
ing the guide bars, together with the entire field 
magnets and pole pieces of the dynamo, and the 
bed-plate common to both, are cast in one piece. The 
machine is specially designed for ship lighting, and 
with the view of preventing any magnetic effect upon the 
ship’s compass, the field is arranged so that the armature, 
pole pieces, and coils are entirely enclosed by iron. Any 
tendency to leakage of magnetic lines will therefore be 
within the machine, the iron acting as a shield. This 
build of field—shown in Fig. 3a—is also advantageous as 
a mechanical shield to the parts of the machine most likely 
to suffer from rough handling in transport, and it will be 
seen that the field coils are easily slipped on before the 
armature is mounted in its bearings. The winding is com- 
posed, and in such a direction that the two opposite 

orizontal poles have the same polarity ; it follows from 
this that there will be two consequent poles in the iron 
these being opposite in name to the horizontal poles and 
at right angles to them, viz., above and below the 
armature. Opposite sections of the commutator are 
connected together internally as in most four-pole 
machines, so that only two brushes are necessary, at 
90 deg. apart. 

The section of iron in the field is 60 square inches and 
rectangular in form, and the whole machine measures 
4ft. 3in. in length, and 2ft. in height, without including 
the height of the bed-plate. The armature is 17in. in 
length and the same in diameter, measured over the 
winding, and developes at the machine terminals 70 volts 
and 200 ampéres at 480 revolutions. The moving parts 
of the engine are well balanced, and run remarkably 
well and without noise at this high rate of speed. 

This dynamo serves to develope power to run a motor 
in an adjoining enclosure, containing some fine specimens 
of lathes and machine tools constructed by the Oerlikon 
Works. These are driven by the motor through the 
medium of a countershaft, and the power and speed are 
controlled from the switch-board seen at the left of the 
exhibit, and in Fig. 11. The resistance, R,, serves to vary 
the intensity of the shunt field of the dynamo, the volts 
being indicated by the voltmeter V,, and a resistance 
separate from the switch-board is inserted in the main 
circuit of the two machines. The ammeter, Ag, is directly 
connected to the dynamo, and therefore indicates the 
current whatever circuit this machine is running. 

A a combined engine and dynamo, seen in the 
centre of the stand, serves to run the lighting of the gal- 
leries. The engine isa 60-horse power compound, running 
at 350 revolutions, and fitted with a governor on the fly- 
wheel, like that described above. The dynamo is a two- 
pole machine, the upper pole and yoke being cast in one, 
and the lower pole, yoke, and combined bed plate forming 
a separate casting. The two vertical cores, over which the 
field bobbins are slipped, are of wrought iron, and are 
turned with a shoulder at either end, the yokes being 
recessed to fit them exactly. The cores are then bolted to 
the yokes vertically from the top and horizontally below. 
The field of this machine is shunt wound, and in order 
to maintain the potential constant a hand regulated 
resistance—R, on the switch-board—is added in circuit 
with the shunt field. The voltmeter V., immediately 
above this resistance, serves to indicate the difference of 
potential at the machine terminals. Both voltmeters are 
fitted with keys, so that they are only putin circuit when 
the readingsare taken. The main terminalsof thismachine 
are fitted on substantial insulating bases, fixed one at each 
end of the top yoke. These connect to the external 
circuit by a heavy cable—the machine being capable of 
developing 500 ampéres—and to the shunt circuit, and 
regulating resistance by small wires; while the two con- 
nections to the brushes are by four covered wires in 
parallel on each side. This mode of connection is more 
flexible than a short length of heavy cable, and looks well, 
the wires being held neatly together by vulcanised fibre 
bridges. The dynamo is a low tension machine, the field 
being regulated to give 65 volts when running the lamp 
circuits. 

The illustration Fig. 10 represents the automatic 
regulator—C. E. L. Brown’s patent. Motion is imparted 
to the cores of two electro-magnets at the ends by the 
pulleys W W,. The cores have a projection opposite to 
the spindle a}, which latter is screw-threaded. By a 
relay one or other electro-magnet is put in action, and the 
rotating core, which is magnetised, causes rotation of the 
spindle by attraction, resulting in the movement of the 
contact along the resistance stops. The relay is acted 
upon directly by the potential of the dynamo, and the 





variable resistance is included in the shunt field of the 





JUNE 14, 1889, 


THE ENGINEER. 


510 








ajpuids ay}3 3ey2 Uees aq [[IM 4 aTeqM 
‘6 ‘S1q Ul UeALS SI plouajos pue sjaoyA a 
ay} JO UolZeAaya pues UW ‘aqnz 94} UT U04SI 

are ue Aq pexseyo JUemMIeAOML UMOp-pue 
-dn ue sey I ory ul ‘Tt eqny ey jo apisul 
ay} Woy pepuedsns si H 2109 UOII 4Jos ayy, 
*gUBISTOD JUALIN 94} UlejJUIeUT puUe Ie 944 
@YLI9S 0} SI UOIZOe esoyA pure ‘sessed yUeIINO 


ve WA 














SSS 





























pre re 


™M 





oq7 «Ie §=yorqa 
AyUO si 104 F, 
umoys st ‘ferzue30d 4ueysu0 
0} peudisep st qorym ‘dare, uoylp1eG ey], 
= "1930 YOVE S8O1D 04 PeMoTle 
ae] yeiquezod =4yuelayip jo seliM Burpee] 
ou pue ‘aged sIq} JO apIsUl 94} 03 suOI14q00U 


t 








-u0d 94} JO Suixy ay} Ul uayez useq sey 
argo yseq¥eiS ayy, ‘“eAy-AzUeM} Jo Jeqmnu 
24} 0} ‘SMOI UT 98Bd 94} JO SpISUT 92 03 
pemeios ov asayy, “duel youve 10J seyozms 
JO saouRysiser oy} ysnfpe pue Jajua 03 
UCU B 1OJ WOOA ZUAIOYNS YIIM ‘prvoqdno 10 
@8¥9 UZPOOM PasO]d B JO APIs BUO SMIIOJ parvod 
-YOUIMS oyy, “youjyu0o yoyred ve Suryeu 
pue ‘aoaid 4ou}U00 peplAIp ey} UeeMjoq 


I9e'° D/A 








n~ ~ 


i} } 
fidié 
—— 


bibiiisidd 


3 
Z 
zZ 
S 
=_— 
Z 
Z 
Z 
ze 
Z 
— 
= 
= 
= 
= 
= 
= 
= 
= 
= 
— 
== 
— 
— 


| TAM 


=i 


f 
i 






| aes oy Burjooys ‘noyoe pider v YyIIA JdAaT] 


qoeqzuod ayy 1aa0 sind ‘yuamesourl szI jo 


ysnory, ‘yY plouejos euo | pua 043 4% SI Tie 8Yyy UayA “TPOIYA ‘uUMOYs 
"g “BIg ur uolqoes ur Apjaed | se ‘Surads v sarsieo ynq “yimo110 ayy yeeIq 
Yj y1OM | pus eyxVUl J]aszI JOU saop ‘moreq peyouzye st 


a]puey oy} YoIyA 03 ‘tae YOIIMS YT = “SIR 
punor Ajjeoyey punom sit ‘smyo F 03 ¢g 
MOI} 104}9503/8 sainseou puv ‘fayxo1U Jo st 


| Worm ‘aiim oy} pue Yaeys soyseqs¥ YIM 


paiaaoo st aspurso ayy, ‘punog st uorzisod 

qySia ayy Vey pauezydy pue ‘Suysalpe 103 

pauasoo] aq Avur pueq aq} yorym Sarainy Aq 
e “S MO108-QUINt]Z B SI ‘pamaros ale pug ayy Jo 
> SPU OMY 9Y} YOIYM 0} Yoo[q aya UT Surysom 
= pu ‘sig ysurese Surqynqy ‘snjeredde ay 
jo omely 043 0} UolIsod suo at pexy 
= Sl puv ‘uor1qoeas Ul Maas SI J, por WySuudn ayy 
‘sapulpAo 949 UO saIIM OY} 4sUIede pug 943 
Suruazyqs1y jo zauuem 043 smoys ap “SI 
‘pueq ayy Suaweaol 10 Suister Aq powea 
aq Wed sdURYSISAl OY], “[eUINIa} 10430 03 
qv 4gno pue ‘puvq ay3 eaoqe oattm Jo suing 
ay} [1® Yysno1ryy sassed usyy guard eT 
‘zapurjso ayy jo Apoq ey} punoa Surssed 
W pueq ayo did 07 saarss yorym ‘7, por 
ssviq 443tudn 943 03 epemM si UOIQd0UU0D & 
‘os SL SI} UST AA “JOYS aq UB WIE YoRIMS & 
YOUA OUT 449RzN0D papIAIp B 03 JepuITAD 
ay} JO 213490 943 UMOP--Vp pues OF ‘SdsIq¥— 
f asnz oy3 ySno1yy sessed ‘arm au0 4e s19q3Ue 
quaaind ey, ‘due, euo 0} pue woaz pro] 
MM 821M OYy, ‘OURS 94} JO STIezop ay JO 
ewos Surmoys ‘op pue ap ‘seanSy 10y{0 ayy 
‘vp pue p ‘sBiq At payeaqsnyyi are pue ‘auo ut 
peurqmod ‘uolyona4su0d Jeloeds jo are esa y, 


“SdIHSWNV31S YOS OWVYNAG GNV SNIDN3 
Bol af 











5 


vai 


‘qouiIms) =pue ‘esny ‘aouvzsiser a[qezsn{pe 
ejyeredes uMO 831 sey dure, yora “1eyqINg 
‘pauado st 41 
Udy WY} 03 so[sue 4S ye 10 ‘pasop st 
YOLAS OY} USYA 87O"ITOO [VUTMIIa} 9y} YA 
euly Ul Ay}ORxe UOIzISsod e dn axe} 03 spueq 
taddoo ey} sa0103 sapis ajisoddo uo sSutds 
ey9 JO eanssead 043 oplym ‘fem Suorm oy} 
punor peuiny Su1eq yous oy} guaacid pue 
suoijoefoad 943 wt adeSua sButids ay} Jo spue 
e4L *490[q ey} Jo sapis ag1s0ddo uo ssead pue 
YOUMS O44 JO YLOMoWBIT OY} 03 poayoRye 
are sdutids Areuoryeys “yey ‘su04s OM} pue 
‘19U100 Yova 4e xe Bw sey Yo[q eyy, 
‘eTpueYy yours 049 Aq punos pourng st qoryar 
4o0[q eaenbs ¥ jo sapis o31soddo 03 pus ouo 
38 pameaos ore saddoo jo spueq srepnororMes 
YOY} OMT, “2 “BIA UL paqurysnyy! st syxIOAy 
UOYIPA2Q 0y9 Aq ope YOILMS Jo TAAOJ aT, 


*‘permber se oper 
aq ojo pue sdurel ‘seuryoeut jo uoeniq 
-moo Aue Yous ur “10 ‘ouryoeur zeyyie Aq uns 
oq ABUL 19978] 24} A1OJo1043 pure “LoJo™M aUIeS 
84} 0} peyoouU0d st “Gg YoRMS [¥I}UGD 31]} 
YPM WOIYDIUTOD UI SeYOzIIMS 94} JO JUO OSTY 
"JIqlyxX® [0O} aUIYOVUL 94} UL AO}JOM ayy 
0} YOJIMS 0Y} JO pls 18430 94} pue ‘pauol 
-uatl-alojoq oweutp raM0d as10y-0Z ay} JO 
[VUIULIA} BUO YT paqzoouUOD ATJOoIIP SI ‘VTT 
"B1.q ‘doz oy} 98 SoyozAs JoTjeWs 344 Jo anG 
OUIYOVUL 93 JO [VUIUIIE} I0qjIO oY} 07 “W 
I9joTIMIV 93 YSNo.1G3 sessed Wy UaLINS MIEN 
ay} pue padisep Jt peqoeuuoosip oq AvUT szin9 
-110 94} day ‘SadUBISISAL OZ 94} TI2M}Oq 


y“e'Dia 











al 





| Waes SMOIZDaMUCD OY} OF qysnoiq ore dnoad 
| Yowo WOAZ SUIN}OI CYT, “4UALIMD afoYM a4 
SalIIVd a10Jo10y} YOryM “Sg Yo IAS [e300 
| @S1vy B YSNoIY} uoryosuuos yey} aye 4ynq 
| ‘omeutp oy} IIA UOIZBOIUNTAWOD yooLIp UT 
| JOU OLB SOYOIMS OS9YT, “VIT pues LL ssiq— 
| pzvoq 94} UO YouIMS ogerudas eB Lq paT[o1jU0D 
| Suraq dnoszd yore ‘aay jo sdnoid ojut papiarp 
| ere ynq 4tnoato Jayyered ul unt [Te ere sdmey 
} OY, “paqisosep oq sou Avw jpaszt dmey ony 
| pus szinor10 dime] ay} Jo syuemMaSuvsr1e oy, 
“10J pazesuodui0s 
ere ‘paads 10 peo, ul seduvyo mor Surypnsear 
‘reryuagod oy} url saduvyo yeyy os ‘auryouur 








SHUOM NOWMITUAO AHL AO GNVLS-NOILIGIHXYD SIUVd AHL 











e 


g. 9, 


is given in Fi 
that the spindl 


————————— Sees, Se Va 


Is and solenoid 


brake wheel 
where it will be seen 


| 


The greatest care 


n tke fixing of the con- 


number of twenty-five. 


has been taken i 


ENGINE AND DYNAMO FOR STEAMSHIPS. 


‘ position is found. Lhe cylinder is covered 


— aw CO Es Sie 














JuNE 14, 1889. 


THE ENGINEER. 


511 











carrying these wheels also carries between them a 
pinion engaging with the rack rod R. The top carbon 
attached to the rack rod falls by its own weight, and is 
therefore in contact with the lower carbon before the 
lamp is switched in circuit. When this is done the core 





FICE 


is instantly magnetised, and attracted to the soft iron 
brake wheels, which it holds firmly. The air cushion in 
the tube prevents the core being drawn up until it has 
fairly gripped the sides of the wheels, The subsequent 
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raising of the core therefore turns the wheels, raises the 
rack rod, and strikes the are. The feed is operated by 
the weakening of the magnetic field of the coil, which 
causes the core to lose its grip of the wheels, and allows 
the top carbon to descend. 

/ The catch L, Fig. 8, has a 

\ / lateral play, and serves to 

/ engage in the teeth of the 
rack rod, so as to prevent it 
falling when being trimmed. 
Each carbon when in position 
is held against two rect- 
angular guide bars by the 
pressure of a wire spring— 
see figure. In this way the 
carbon is pressed against 
two parallel knife edges, and 
is therefore always in true 
alignment. The action of the 
—_ is very simple, the 
working parts are few and 
solidly constructed, and the 
regulation, as exhibited b 
the lamps running in the gal- 
leries, is exceptionally steady. 
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The transmission of power plant consists of two 
250-horse power dynamos—C. E. L. Brown’s patent—the 


engine of the same power, running at 180 revolutions. 
The dynamo generator is a four-pole 600-volt direct 
current machine, series wound, and may be distinguished 
in the engraving next to the switch-board; while the 
motor receiver connected to it, and erected in another 
portion of the Swiss section, is of exactly the same size , 
and type. The field, which is hexagonal in shape, is cast 


end, This shafting carries at its extremity an additional 
2ft. pulley, the power being delivered by belting from 
these pulleys to two large pulleys on the main shaft, as 
shown on page 506. 

The machines run by this transmission consist of the 
looms of Rieter and Co., of Winterthur ; the large flour 
mill and lift of A. Millot and Co.; the flour-milling 
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Fig.71 








in two pieces, bolted together horizontally, the cross- 
sectional area of iron being 170 square inches. The 
armature is cylindrical, and built up of flat rings stamped 
out of soft sheet iron, eight notches in the same being pro- 
vided to fit over the arms of the spider keyed to the shaft. 
The spider is in halves, which are bolted together 
longitudinally after the rings are in position. It is Gramme 
wound, and measures over the winding 7in. radial depth, 
37in. outside diameter, and 22in. in length. The current 
is collected by four brushes. The fitting and mechanical 







































































build of the dynamos leaves nothing to be desired. All 
the working parts of dynamos and engines are turned up 
to gauge and template, so as to be interchangeable. As 
an instance of this, the armature of the generator was 
built in the works, while the field magnets were being 
erected in the Exhibition, and, on arrival, fitted in posi- 
tion perfectly, and ran at once without trouble. 

The energy taken off on the motor shaft is close on 
200-horse power, but varies according to the machines at 
work ; the speed of the motor does not, however, vary 
more than 3 per cent., and the brushes need no adjust- 
ment. About 6ft. of shafting is coupled on in line with 





generator being driven by a vertical compound condensing 


the motor shaft, and an extra plummer block fixed at the 


machinery of Frederick Wegmann and Co., of Zurich ; 
the brick and tile-making machines of the Rorschach 
Foundries; and the looms of Messrs. Houget and Teston, 
of Verviers, in the Belgian Section. A 15-horse power 
two-pole Oerlikon dynamo is also run by a belt from the 
main shaft, and generates power to drive a motor of 
similar type in the Swiss Section of the Upper Gallery. 
This runs a length of counter-shafting supplying power 
to three silk-weaving machines constructed by Benninger 
Fréres ; six weaving machines from the Ruti Works, near 
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Zurich; and one knitting machine exhibited by Edward 
Dubied and Co., of Couvet. 

The dynamo and motor are connected to the main cable 
by switches of the type shown in Fig. 5. These are 
specially designed to destroy the extra current on break- 
ing circuit by the formation of an are which gradually 
increases the resistance till the break occurs, rendering it 
less sudden. One wire passes through the handle and 
makes contact with the springs, and the other is attached 
to the clamp in which the carbon-rod is held. The 
current is made to enter at the carbon-rod, so that the arcs 





formed cause consumption of the carbon. A magnetic 
cut-out—Fig. 6—is also provided to each machine ; this 
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consists of an electro-magnet, through which the main 
current passes, provided with side pole pieces. A flat soft 
iron plate armature is hinged so as to come up against the 
pole pieces when attracted. When the current is not suffi- 
ciently strong to cause the plate to be attracted, a hole in 
the centre of the latter engages over asmall projection in 
the top of a weighted arm hinged in the centreof the board, 
and keeps it upright. If now the current exceeds the limits 
of safety to the machine, due to a too heavy load being 
thrown on, the armature is attracted and releases the 
vertical arm, which falls over and enters with considerable 
force between the two spring contacts below. These 
contacts are connected to the field terminals, which are, 
therefore, short-circuited, and prevent the dynamo 
generating any current. A retractile spring can be 
adjusted to cause cut-off at any required current. These 
details are indicated in our illustrations mounted on their 
respective switch-boards. 

Since the erection of plant by these works at Solo- 
thurn for transmitting 50-horse power five miles dis- 
tant, which attracted so much interest some time ago, 
several important works have been carried out. Amongst 
these we may mention a 280-horse power transmission 
at 1} kilom. distance to a cotton mill at Derendingen in 
Switzerland, a 250-horse power transmission at } kilom. 
distance, carried out for Gaetano Rossi at Piovene in 
Italy, and a 300-horse transmission at 6 kilom. distance, 
installed for Giovanni Rossi, in which the power is given 
off at two different stations. 








LETTERS TO THE EDITOR. 
[We do not hold ane ‘a the opinions of our 


THE ANGLE OF REST FOR DRY SAND. 


Srr,—The maximum inclination at which dry sand can remain at 
rest is a subject to which I have recently paid some attention, and 
concerning which I should like additional testimony. 

During a recent journey in the desert of Mount Sinai and sojourn 
in Egypt I had frequent opportunities of measuring with a clino- 
meter the inclination of steep banks of dry sand. I ascertained 
that the maximum angle is 31 deg. or 32deg. inclined to the horizon, 
and that beyond this fine grained and dry sand possesses a mobility 
which causes it to move down the slope. On the famous Jebel 
Nagous, or ‘‘ Mountain of the Bell,” lie many sand slopes, the 
largest measuring 390ft. in height, 260ft. in breadth at the base, 
and tapering to Sft. to 8ft. wide at the top. It is more than 3ft. 
thick at the base, how much more I did not determine. The fine 
sand composing this huge bank is blown up from the sandy plain 
at the foot of the mountain, and accumulates in its bed until the 
angle of 31 deg. is attained ; beyond this inclination the sand slides 
spontaneously down the slope with a motion like treacle or soft 
pitch, and in doing so emits a loud bass note, which I have described 
elsewhere— Nature, April 25th, 1889. At another point in the 
desert I observed fine dry sand lying at an angle of 31 deg. for a 
distance of 16ft. from the top of a cliff—over which it is blown— 
and below this point at an angle of 21 deg. 

In Molesworth’s pocket-book the ‘‘natural slope” of dry sand is 
given as 38deg., and of ‘‘sand”—not otherwise described—as 
22 deg. Can any of your correspondents inform me on what these 
figures of Molesworth are based, and also communicate any figures 
for sand of which the size of the grains has been determined. 

H. CaRRINGTON BOLTON, 


THE PROTECTIVE BUOYANCY AND STABILITY 
CLADS AND OTHER WAR VESSELS. 


Str,—The various plans and drawings of armour-clads illustrated 
in your issue of April 12th are extremely interesting, as illustrating 
the progress made in the plans and designs since the introduction 
of armour in the earlier types of war vessels—such as the Warrior, 
Black Prince, Resistance, &c.—mainly in the proportions, 
dimensions, forms, arrangement of protective armour, defensive 
and offensive power. But as to the internal construction for pro- 
tection of the vessel from sinking or foundering, on comparing the 
principles there seems to be much the same internal arrangement 
in those illustrated as in the former vessels, which in the case of 
the Vanguard were not sufficient to prevent or prolong the sinking, 
except that we take the closer subdivision by athwartship bulk- 
heads and the construction of inner or double bottoms. The 
introduction of sloping or protective decks seems to be more of a 
protective character from penetration by shot entering the vessel. 
But upon the holds becoming filled with water, the protective 
buoyancy and stability is not by these means obtained, and, as in 
the case of the Vanguard, the original buoyancy being destroyed, 
the stability is also reduced, and in the absence of any reserve of 
these elements of construction, the vessel is liable to capsize or 
founder. 

It would seem, as suggested in your valuable article of May 
10th, that some other feature of construction might with advantage 
be introduced in the internal construction, as in the Spanish vessel 
Reina Regente and in the Piemonte. The value of this system lies in 
giving buoyancy and stability to the vessel when sunk low in the 
water by the destruction of parts and the water entering the 
holds. But this system may carried still further in the con- 
struction of a complete system of inner sides, skins, or casings, 
worked all fore and aft, giving to the vessel a positive reserve of 
internal buoyancy and stability that will tend to buoy up and 
maintain the vessel on the surface of the water. 

In action a vessel may readily be placed hors de combat by a very 
slight destruction of parts, whilst yet maintaining her defensive 
and offensive powers as regards armour and artillery; but the 
destruction of the interior of the vessel renders these powers 
nugatory and as if they did not exist. For it would be useless to 
continue action with the vessel sunk some 7ft. or 8ft. deeper in the 
water, and having very little reserve of buoyancy or stability to 
maintain the vessel afloat or upright. These points might be con- 
sidered as a little advance in the detail and construction of the 
armour-clads of the future. 

In the construction of the Reina Regente and the Piemonte the 
arrangement of sloping or protective deck gives a certain amount 
of reserve buoyancy and stability upon water entering the holds 
and reaching this protective deck ; but the vessel would have sunk 
very considerably before this point was reached and the element 
of reserve buoyancy brought into effect. By the system of 
inner sides, skins, or casings, a reserve of buoyancy and stability 
is gained immediately upon the water reaching the lower part of 
the internal arrangement of sides and casings, and before the 
vessel has sunk very considerably in the water, as shown in the 
comparative sketches attached. There is also much to be said for 
this system of construction as a protection and prevention from 
entry of shot, the inner sides or skins being made of extra thick- 
ness and strength, and lightly or heavily armoured, affording resist- 
ance to shot after the velocity and power of penetration in piercing 
the outer armour or external sides has been destroyed. In the 
annexed diagrams this value may be seen both in the protection 
afforded to the buoyancy, and also to the penetration by shot. 
Fig. 1 shows respectively the arrangement of sloping or protective 
deck, as carried out in vessels of the Reina Regente and Piemonte 
class of vessel; and Fig. 2 the arrangement of inner sides, skins, 
or casings, giving greater capacity for carrying coal, and a greater 
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power of reserve buoyancy and stability to maintain the vessel 
upright on the surface of the water even with the entire holds 
filled with water. 

Coming now to the drawings for the new armour-clads with the 
protective deck arrangement, as described and illustrated in the 
paper read by Mr, White at the Institution of Naval Architects, 
and very similar in arrangement of protective deck of the Reina 
Regente and Piemonte, we may see the value of the extension of 
the system of side protection as in Fig. 3 and Fig. 4—Fig. 4 illus- 
trating the system of construction of inner sides or casings, as 
applied to armour-clad vessels of the new type. This method 

ords protection, reserve of buoyancy and stability at the water- 
line with water to the deck level, the holds being filled with water. 





A complete watertight deck may be worked at the top of these 
inner sides, skins or casings, giving, as is shown ,by calculation, an 
entire reserve of buoyancy and stability greater than the entire 
original buoyancy and stability of the vessel intact, and by a com- 
plete subdivision of the upper part, a complete protection and 


prevention from sinking or capsising. 


J. A. 
London, June Ist. 





THE GREAT GUN QUESTION, 


Srr,—May I request you will kindly insert the following reply to 
your excellent article commenting with much fairness upon my 
pamphlets on “The Great Gun Question ”—the subject being of 
national importance. 

Your comments appear to be grounded upon two seeming facts : 
the first, that our burst guns “‘ have generally broken at a short 
distance from the muzzle,” and not “ at a point a short distance up 
the bore ;” and secondly, that ‘‘the bores have suffered from rush 
of powder gas, pure and simple, and have been enormously saved 
by the adoption of gas checks, tight fittings, &c.” 

With respect to the first point, it is said, at page 18 of my 
‘* Statement,” that the unsteady movement occasioned by whirling 
up the projectiles by bands ‘‘near the base” leaves “their iron or 
steel shoulders entirely unsupported, and consequently sufficiently 
loose to strike sharply against the bore of the guns. This move- 
ment necessarily becomes more dangerous as the weights of the 
es panne and their speeds through the bore increase, and may 
ead to the projectiles stripping off their rotating bands as the guns 
warm.” 

Whilst only a round or two are fired the guns are comparatively 
safe; but with the heating caused by rapid firing, as in action, the 
danger to their breach and its closing apparatus will be so enor- 
mously increased that it will be likely to give way at any moment; 
just as was the case with the breech-blocks of the old finely-grooved 
breach-loaders, described at page 4 of ‘‘ Statement.” 

The breaking off of the muzzles of the guns is entirely due to 
the intensity of the sharp rubs or blows given by the shoulders of 
the unsteady projectiles, when travelling through the bore at a 
very high velocity, and isin no way caused by the mere powder 
pressure. The proof of this is to be found in the short fractures 
and in the condition of the metal, which I have understood is 
invariably found to have deteriorated after several rounds have 
been fired previously to fracture. 

To lessen this unsteadiness, before the projectile has attained a 
high velocity, General Maitland intensified the evils of the gaining- 
twist by shortening its length, and whirling up the projectiles in 
23ft. in the new pattern 10-in. gun of 29 tons weight, and then to 
minimise the unsteadiness caused by this sharp spin, he rifled 
nearly 14ft. of the gun with the uniform spiral. The result appears 
to have been that the wild spin could not be tamed down, and 
seems to have caused the disablement of the gun. 

The many fractures of inner tubes or liners, and the twisting 
round of some when inserted in two parts, bear further evidence 
to the damaging effects of the present combination of gaining and 
uniform spirals in the same gun. Secondly, the theory that the gas 
erosion alone is the cause of the destruction of the inner tubes 
of the guns wasshown by the Indian experiments at Ishapore to 
be incorrect—the president reporting that the bursting of two 
guns and damage to a third was due to the unsteady move- 
ments of their projectiles. This was confirmed by actual trial at 
home with a 12}-ton gun, as described at page 13 of statement. 

Some experienced gunners consider that the erosion of the bore 
results from the mechanical action of highly compressed particles of 
powder driven along the bore, many of which are blown out of the 
gun unignited; but whatever the cause or causes of erosion may be, 
it cannot, I think, be lessened by holding back the projectiles by 
means of strong bands, which must, on the contrary, occasion 
greater heating of the breech and intensify the destructive action 
upon the bore of the gun. The gas checks are a different make, 
and would be more effective were the projectile not detained at 
the breech, but allowed to steadily glide away along a uniform 
rifling. 

To touch upon the construction of our guns and their food would, 
I fear, trespass too much on your courtesy; so I will only add that 
the reports from the Mediterranean, and the opinion of the naval 
men at home who have studied this important great gun question, 
is that the breech of our heavy guns is too weak, that they are too 
long, wrongly rifled and untrustworthy, and that their present 
powder charges will have to be greatly reduced. 

Hamilton-terrace, Rost. N. E. Scott, Rear-Admiral. 

Greenwich, June 12th. 


INSPECTING ENGINEERS. 


Sir,—The letter of your correspondent ‘‘ Engineer” presents for 
consideration a few questions regarding ‘‘Inspecting Engineers,” 
and shows an intimacy with the subject which entitles it to con- 
sideration from those concerned, and few of your readers can be 
otherwise. As to the subdivision of inspectors into two classes, 
apparently the educated and the uneducated, I fail to follow your 
correspondent. With his opinion re the advisability of rrcomewen | 
depriving the inspector of discretionary power, I quite agree wit 
him, as such a course makes the man a mere policeman; but at the 
same time inspectors cannot, as a class, afford to ignore or sanction 
departure from what is in the specifications of their work. They 
do not, however, fail to receive the odium for the enforcement of 
some clauses which are no doubt absolutely useless, but which 
their employers will not allow to be disregarded. There are of 
course two classes of inspectors, viz., those who work on a salary 
and are entirely in the employ of one firm, and those who are in 
the exclusive employ of no one particular person, but who take 
work from all and sundry, generally at a contract price per ton, job, 








A case as bad as that referred to came under my personal 
notice, where an inspector offered to inspect rails and fastenings 
together at twopence-halfpenny the ton, the fastenings bei 
about fourteen hours’ railway journey from the rails, In addition 
this man had work from other persons as well, and employed 
no one under him, The kind of inspection this would have been 
speaks for itself, to those knowing their business, and was not 
accepted. 

The most serious affair in the letter is the reference to the 
bribing of inspectors, This I must say in this country I have never 
met with; but perhaps I am on the wrong side of the hedge to 
know what goes on in this way. That it is done to any extent I 
am, however, pretty confident is not the case. 

What is meant by the term inspection is, unfortunately, a very 
different affair, according to my experience, in the minds of 
different employers, and may mean anything between a few super- 
ficial glances, some questions, and a cigar, and the most galling 
restrictions and terms for the manufacturers, accompanied with a 
resident inspector. With a i c P there should 
not long be any uncertainty as to what is meant, but in many jobs 
it is the case of the engineer wanting half-a-crown’s worth of work 
for a shilling, and in many others his getting a shilling’s worth for 
half-a-crown. Now this is a condition of things which can hardly 
exist in work such as drawing, clerking, &c., done under the eyes 
of the engineer himself. 

Any association which would guarantee competent men would 
be very good if practicable, but my contention is that engineers 
employing men entirely, have competent men in nearly all cases 
oan though the demands of specifications are sometimes absurd, 
the inspector only plays the tune he is paid to play in enforcing 
them, whatever his own opinion may be, INSPECTOR, 

Glasgow, June 3rd. 
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Sirn,—Permit me to protest in the strongest way against the 
dangerous doctrine laid down by your correspondent «Engineer, 
to the effect that an inspector should not be bound by his specifica- 
tion. It is because specifications are not read and understood, and 
recognised as binding by contractors, that there is so much litigation 
and ill-feeling. 

The specification, for no matter what class of work, should be 
carefully drawn and rigidly enforced. The inspector is not to con- 
stitute himself a judge of the sufficiency or otherwise of a specifi- 
cation. That is the engineer's affair. The contractor has no right 
to grumble. He signs the document with his eyes open, and must 
stick to it. If he does, the engineer has no remedy, no matter 
what errors are made. 

Several years ago I had to inspect the manufacture of a large lot 
of sheets. They were required to be of excellent quality, and the 
specification was carefully drawn. One of the stipulations was 
that the sheets were to be made from blooms piled twice. That is, 
the blooms were first rolled off as they came from the hammer into 
puddle bars. These were cut up, piled four in a pile, heated, and 
rolled down to a thickness of an inch. These bars were again cut 
up, piled, heated, and rolled into sheets. The makers, while the 
order was in progress, bought some ship iron as scrap. This con- 
sisted of stringer plates out of very old woodenships. Itraninlengths 
of about 14ft., and was 10in. or 12in. by #in. I never saw more 
beautiful iron. It looked like Swedish. The makers proposed to 
use this for the plates I was inspecting. The bars only needed to 
be cut to length, heated, and rolled out. To pile them was not 
only unnecessary, but injurious. I was asked to waive the piling, 
and I flatly refused. It was for my employers to do that, not for 
me; and the contractors took my view, and applied direct to my 
employers. They consented, but only on condition that they 
should share the profit which accrued to the firm through the use 
of the ship bars, If I bad consented to waive the specification 
then my employers would have lost about £70, which the con- 
tractors would have gained. My experience-is extensive, not only 
of inspectors, but of engineers and contractors, and I maintain 
that the inspector does not do his duty or properly earn bis money 
unless he sees that the specification is carried out to the letter. 

There are, of course, cases in which a specification is so badly 
drawn that it is impossible to do this, because no one knows what 
it means. I sincerely pity the inspector who has to work under 
such conditions, 


London, June 3rd, SPECIFICATION, 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE annual general meeting to consider the report of the Council 
and the annua! statement of the accounts, and to elect the Council 
and officers for the ensuing year, was held on Tuesday, the 28th 
inst., Sir George B. Bruce, the president, being in the chair. The 
report stated that the Institution included within it civil engineers 
of every denomination; but at the same time the Council made a 
rigid inquiry into the qualifications of all candidates seeking 
membership, while no person was admitted a student unless he 
could produce evidence of a competent knowledge of certain 
elementary subjects of general education. Considerable attention 
had been devoted by the Council to the composition of its own 
body, it having been thought that a more rapid change would be 
beneficial to the interests of the Institution; but the Council had 
been unable to take any decided steps in the matter. On the 
other hand, it was considered advisable that the presidentsbip 
should be held by the same person for two successive years, instead 
of one year, as had generally been the case recently. The number 
of members of all classes on the roll of the Institution on the 31st 
of March was 4739, being an increase of 4 per cent. in the twelve 
months. The numbers were thus distributed :—Honorary mem- 
bers, 19; members, 1657; associate members, 2613; associates, 
450. At the same date there were 989 students on the register, 
There had been twenty-five ordinary meetings, but only fourteen 
papers had been read and discussed. The late Mr. T. R. Crampton 
had bequeathed £500 in trust to the Institution, the interest to be 
devoted annually to the purchase of a medal or books, to be called 
the “Crampton Prize,” for the best paper on ‘‘Tbe Construction, 
Ventilation, and Working of Tunnels of Considerable Length,” or 
failing such a paper, for a communication on any other subject 
that the Council might select. The gross receipts for the year had 
amounted to £21,755 18s. 4d., including income, £17,400 13s, 3d. ; 
capital, £3840 18s; and trust funds, £522 7s. ld. The 
total expenditure had been £18,226 6s. 4d., including income, 
£13,972 8s, ¥d.; capital investment, £3901 9s. 3d.; and trust funds, 
£352 8s, 4d. The difference between the receipts and payments 
was accounted for by the larger balance at the bankers’ at the 
close of the last financial year. The total investments amounted 
to £98,042 13s. 10d. The promoters of the Westminster (Parlia- 
ment-street, &c.) Improvement Act had not yet carried out the 
stipulations in the Act for the protection of the interests of the 
Institution, and had asked for an extension of the period for doing 
so, which the Council had granted. At the instigation of the 
Council, her Majesty’s Office of Works had undertaken to record 
the name of the engineer, Thomas Telford, first President of the 
Institution, on the structure of the Menai Suspension Bridge. In 
conclusion, the Council referred to the Exhibition which had been 
opened under the auspices of the French Government, and which 
could not fail to attract all who were interested in engineering pro- 
gress. The projected visit to France of many American engineers, 
who had promised to accept on their way the hospitality of their 
professional brethren here, would add greatly to the interest of the 
season. The establishment, in connection with the Exhibition, of 
a series of congresses on scientific subjects, was likely to be pro- 
ductive of much good, by developing new and valuable views on 
the subjects treated, Many of the leading members of the 
engineering profession had been invited to take part in these 
meetings, and the Council was sure. that the Institution of Civil 
Engineers would meet there with due recognition, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(from our own Correspondent.) 


Tue holidays this week have a good deal curtailed the production 
at the iron and steelworks, the two first days of the week having 
been almost universally idle, and at some works it was Wednesday 
night before a start was made. Certain establishments have done 
nothing the whole week, but these are rather exceptional. The 
markets have not been largely attended, but there is no giving way 
in the buoyant tone whicl: has existed of late, 

Consumers in nearly all cases are specifying for rapid delivery of 
orders placed, showing the lowness of stocks and actual con- 
sumption of the iron bought. This is the period of the year when 
makers always expect to be doing most, and this year their antici- 

tions are being very well realised. On all hands statements are 

eard of the exceeding dearness of raw materials of all classes, 
such as pigs, coke, coal, fettling ores, &c., and this precludes the 
possibility of any giving way in prices, 

The small guide-iron rollers have held a meeting at the Queen's 
Hotel, Birmingham, at which it has been unanimously decided to 
advance the price of § rounds to £6 5s. per ton delivered in the 
district, with smaller sizes in proportion. This means a rise of 5s. 
per ton. 

It is very gratifying to be able to report a continuation of the 
marked improvement which has of late set in in the iron-plate 
trade. The class of reports given by makers in this trade now 
compared with a few months ago are very striking. Formerly 
there was little or nothing doing, and plaints of petiti 
from other districts were heard on all sides, Now the mills are 
fairly regularly re upon second and third-class qualities, 
and not much is heard of competition except from steel, which 
continues to take the place of the best iron-plate trade, 

Boilermakers, engineers, and tankmakers are all taking plates in 
large quantities, but are patronising those firms most who do not 
stand out for best prices. Ordinary b awe are now £7 10s, to £8; 
second class £8 10s.; best, £9; and best best, £10. Cleveland 
plates are coming into this district at £7 5s. delivered for common 
sorts for constructive engineering purposes, equal to £6 10s, on the 
trucks at works, £8 for second class, and £8 15s, for best. 

Sheets are without much change in the state of demand, orders 
being somewhat slow in arriving; but prices are maintained at 
£7 5s. for singles, and £7 15s. doubles. ed d for galvanised 
sheets, corrugated and flat, from Australia, is still below the aver- 
age ; orders on the Melbourne and Sydney markets still lacking 
any vigour. 26 gevge galvanised iron at Melbourne is quoted 
£17 10s., and B.B.H. bar iron, £8 10s,—prices which are likely to 
prevail for some little while. 

A persistent American demand is experienced for large tinned 
sheets at the best sheet works, the American market seeming 
wedded to them on account of their quality and purity. Coke 
tinned sheets are quoted, at date, £22 per ton for singles, £23 10s, 
doubles, and £25 lattens; while charcoal qualities are £24 for 
singles, £25 10s. doubles, and £27 lattens. 

Best Staffordshire and East Worcestershire tin-plates are com- 
manding some good orders at date, and the extent of competition 
which they have to incur from South Wales is only small, the 
Welsh makers of this class of tin-plates being confined to very few 
firms. Orders are being received at the Staffordshire and 
Worcestershire mills from the United States, Canada, Australia, 
and New Zealand, Russia, Copenhagen, and other European 
markets, 

In the pig iron trade there is still a capital demand, and sellers 
obtain full values asked. The rising prices of raw materials form 
a serious item in current calculations. Derbyshire and South 
Yorkshire furnace sorts have been advanced to 18s, 6d. per ton, 
delivered Staffordshire—or equal to about 14s. at the ovens—for 
sales over the next six months, This is just double the price of 
eighteen months ago. Good Northamptons and Leicestershires, 
delivered, are quoted this week at 48s.; Derbyshires, 48s. 6d. to 
49s. 6d.; and Lincolns, 51s. 

Hematites are very firm at date on this market, the result of the 
continued advanced in prices of Spanish and other best ores and 
of other raw materials, supplemented by the large demand which 
is being experienced at the furnaces from the steel makers, The 
Alverston West Coast brand of forge hematites, No. 4, was to-da 
quoted at 62s. 6d., and Nos. 1 and 2 Bessemer foundry 65s., wit 
good sales, Tredegar South Wales hematites were 61s. for No. 3 
forge, and 62s. 6d. for No. 1 foundry. Red ore is quoted at the 
a high figure of 2ls., delivered here from Ellesmere 


po 

Steel is selling well. Bessemer billets remain at £5 5s., and so 
too do tin bars, while some Welsh makes were quoted £5 10s, to 
£5 15s, for billets and tin bars, 

Much expectation is being gee amongst Staffordshire steel- 
masters respecting some valuable steel orders now coming out. 
First is the massive Tower Bridge across the Tbames, which will 
require 7000 tons of steel and 3000 tons of iron, and will cost 

,000. The second is the contract for the new overhead rail- 
way scheme in Liverpool, which will need a great tonnage of iron 
and steel, and the third are important Indian bridge contracts. 
Tenders have gone in for the first two schemes, and those for the 
Indian work will go soon. 

In the improvement of £1,059,513 in our exports for May, as 
shown in the latest issued Board of ‘Trade returns, the staple 
industries of the Midlands fully participate. Iron and steel 
exports for the month show a decline in quantity of 9286 tons as 
compared with May, 1888, but an increase in value of £112,626. 
The improvement in the local copper-working industries is illustrated 
in the increase of 243 per cent. in quantity, and 125 per cent. in 
value of the wrought copper exports. There are increases in the 
exports of railway carriages and trucks and of small arms, but a 
decline in those of hardware and cutlery, while machinery shows 
an increase of £180,624, or 23°4 per cent. this May over May last 
year. 

The mechanical and engineering trades of the district are satis- 
factorily engaged at present. In the shipping departments good 
accounts are arriving still from New Zealand, South Africa, South 
America, and Spain ; whilst the Paris Exhibition has already given 
a stimulus to trade with France. Most of the local rolling mills 
are running full time on brass and copper sheets, for which there 
has been a marked revival of demand since the collapse of the 
French syndicate. 

The well-known firm of Ash and Lacy, who occupied galvnising 
works at Great Bridge, where some 150 workpeople were employed 
and who were prohibited from turning their waste acids into 
either the canal or the public sewer, have made an appeal to the 
West Bromwich Corporation for a relaxation of the prohibition. 
But the result has been a second report from the Sewerage Com- 
mittee of that body confirming their a decision. A simi- 
larly strict polic is being pursued at Wolverhampton, where prose- 
cutions are imminent. 

The edge-tool manufacturers are better engaged than they have 
— been. The hindrances to South American business, caused 
by the high rate of exchange and the yellow fever, are happily be- 
coming less formidable, hilst trade with the Australian colonies 
is not quite as good as might have been anticipated, there are yet 
going forward considerable shipments of cultivating tools, and of 
mining, road-making, and sallway tools and accessories such as 
picks, shovels, crowbars, wedges, and iron wheelbarrows. The 
poem ap Association holds well together, and good results are 
antici 4 

Owing to the recent advance in strip iron, the cut nail manufac- 
turers have decided to put up prices 10s, per ton, and this arrange- 
ment affects Leeds and Staffordshire makers as well as the makers 
of Birmingham, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Whitsuntide is so absolutely a holiday in this dis- 
trict that any serious allusion to business during the present week 
is regarded as almost out of place. The activity which prevails 
throughout all branches of engineering is, however, compelling the 
curtailment of the holidays as much as ible in many instances ; 
but notwithstanding this, works generally are closed for the greater 
portion of the week. Collieries in many cases are being sto) 
entirely for nine or ten days, and generally throughout the Man- 
chester district they were cl on Tuesday evening until the 
ensuing Tuesday or Wednesday; whilst in other Lancashire dis- 
tricts, although the Whitsuntide holidays are not so special a feature, 
the pits are working only very irregularly, most of them being 
stopped for the greater portion of the week. So far as business 
operations are concerned, these have been restricted to one thinly 
attended ’Change meeting held on Tuesday, when very little was 
done either in the iron or the coal markets. 

For pig iron there has been very little inquiry, the business 
stirring being so small as scarcely to afford any actual test of 
prices; but — they may be said to remain steady at late 
rates. For delivery equal to Manchester local makers still quote 
46s. 6d. for forge to 47s, 6d. for foundry, less 2}. District brands 
remain at about 46s, 6d. and 47s. for forge to 47s. 6d. and 48s, for 
foundry, less 24, and 50s. to 50s. 6d. for foundry Derbyshire, less 
24; but with regard to the last-named brand, the advance recently 
made on the cheaper qualities has not been maintained. Outside 
brands also generally maintain late rates, although the continued 
very low price of warrants leads to underselling on the part of 
second-hand holders and speculative operators. For the best 
foundry brands of Middlesbrough, makers are still firm at 47s. 10d. 
net cash, delivered here; but there are G.M.B.’s to be bought 
through second hands at fully 1s. 6d. per ton under this figure. For 
— iron, makers also hold to late rates, but there is still under- 
selling. 

Moderate transactions are reported in hematites during the past 
week or so, and prices conti dingly firm on the basis of 
60s., less 24, as the minimum quotation for good foundry qualities 
delivered in the Manchester district. 

There has not been much doing in manufactured iron, but prices 
continue exceedingly strong, with a tendency to harden, the 
minimum quotations for delivery in the Manchester district being 
£6 5s, for bars, £6 7s. 6d. to £6 10s. for hoops, and £7 10s. to 
£7 15s, for sheets. 

For steel boiler plates a few inquiries are reported, but the 
actual business doing is extremely small, consumers, who are 
mostly well covered for present requirements, preferring to wait, at 
any rate until after the holidays, For local makes, quotations 
remain at £9 5s, per ton for + to consumers in the neigh- 
bourhood of Manchester; but there are plates offering from other 
districts at considerably under this figure, Scotch plates having 
been sold at as low as £8 17s. 6d. to £9 per ton, and there are 
Yorkshire plates to be bought at even less than this. 

In the coal trade, with the exception of some little extra push 
to get in supplies before the holiday stoppages of the pits, there 
has been very little doing during the week. House fire coals have 
been extremely quiet ; but otherdescriptions of fuel forironmaking, 
steam, and general manufacturing purposes have, up to the 
holidays, been in fairly active demand. There has heen no 
announced reduction by other districts following the giving way in 
house fire coals at the Manchester collieries at the commencement 
of the month, but prices generally are easier for this month’s 
delivery. Steam and forge coals, however, continue very firm at 
full rates. At the pit mouth, best coal averages 9s. 6d. to 10s.; 
medium sorts, 7s. 6d. to 8s.; common sorts, 6s, 3d. to 6s. 9d.; burgy, 
5s. to 5s. 6d.; slack, 3s. 6d. to 4s. for common up to 4s. 6d. and 5s. 
for best sorts, 

For shipment there has been only a moderate demand, with 
prices in some instances rather lower, steam coal being obtainable 
at about 7s. 6d. per ton delivered at the ports on the Mersey, but 
the average quoted figures remain at 7s. 9d. to 8s, 3d. per ton. 

Barrow.--The prospects of the hematite pig iron trade are very 
cheerful, and the return from the depression of a few weeks ago to 
something like a revived market is an indication of the satisfactory 
basis upon which the firm tone all along shown by makers has 
been based. The fact is that makers are busy, have plenty of 
orders in hand, are experiencing a steady demand, and hold them- 
selves comparatively small stocks. ‘The depressed tone of the 
market a week or two ago was fortunately conducive to a diminu- 
tion of the stocks of hematite warrants held by merchants, specu- 
lators, and others. Makers have profited by this, and are all the 
better enabled to keep a firm tone in the transactions with con- 

Busi in B qualities is steady and brisk, and 
the consumption is large, The output of pig iron is large, but not 
quite so large as it has been, and is not as full as the tonnage 
represented by deliveries. Mixed Nos. of Bessemer iron are 
quoted at 49s, 6d., and No. 3 forge and foundry iron at 49s. Fs 
ton. The steel trade is in a brisk state all round. he 
mills in the district have for the most part suspended 
operations during the week, but the holidays are being 
made as short as makers can possibly arrange them. Heavy rails 
are quoted at £4 12s, 6d. per ton for heavy sections, light rails at 
£5 5s., and colliery sorts at £6 10s. Steel plates and angles for 
shipbuilding purposes are in liberal output, and sales are heavy, 
both to local and other consumers. There is also a steady trade in 
steel boiler plates, which are now invariably used for this purpose 
in a to iron plates. Blooms are in good demand, but 
makers are not selling largely, inasmuch as they cannot hope to 
keep their rail mills fully employed if they dispose of much 
weight of blooms. Billets are in brisk demand, as also are 
tin plates and hoops; but there is still a quiet business 
in steel slabs and steel wire rods, A poor trade is doin; 
in finished iron, and this promises to ome a moribun 
industry. Shipbuilders and engineers are full of work, and 
are likely to remain so, The marine engineering departments 
are especially busy, and will soon be still more so, as several large 
vessels are approaching pletion on the stocks, and new orders 
are still being negotiated for, the demand being brisk all round. 
Tron ore is steady at the improved rates of last week, lls. to 
18s, 6d. per ton net at mines. The coal and coke trades are 
buoyant. Shipping is fairly employed and freights are good. 
There is some little difficulty with sailors on a question of wages. 
The men engaged on coasting and other shipping are being influ- 
enced by those similarly employed elsewhere in the country, who 
are at present endeavouring to get an increase in their wages, 

















THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE official return of coals taken from Yorkshire collieries to 
Hull during May shows a total of 161,672 tons, against 153,728 tons 
for May, 1888; for the five months 732,672 tons against 655,944 
tons for the corresponding period of 1888. Denaby Main is once 
more to the front with 17,664 tons, against 21,432 tons for May of 
last year; for the five months Denaby Main sent 61,936 tons, as 
compared with 49,304 tons for the similar period of last year. 
Manvers Main comes next with 11,520 tons, against 8488 tons, and 
Allerton Main is third with 8944 tons, which is an increase of 1500 
tons. In the export trade there is a large increase—106,769 tons 
last month, against 61,758 tons in May of 1888 ; for the five months 
the figures are 341,435 and 232,838 tons respectively. France took 
last month 5813 tons; Russia, 25,886 tons; Sweden and Norway, 
39,573 tons. For May of 1888, these countries took respectively 
1986 tons, 10,707 tons, and 21,655 tons. It is noteworthy that 
South Russia is again a customer, The idea was that, with Baku 
petroleum and South Russian coalfields, the Black Sea would 





The rolling mills afford the best idea of the general condition of 
the lighter staple industries. At present they are fully employed 
in manipulating stee) for wire rods and for the manufacture of files, 
cutlery, edge tools, &e, The proprietors regard the present as a 
favourable opportunity for raising prices, and thus participate 
more directly in the improved trade. Two months ago they were 
able to advance prices to the extent of 5 per cent. at the rolling 
mills, tilts, and forges; and encouraged the easy manner in 
which that advance was obtained, they are now altering the 
discounts. They have been accustomed to allow 5 per cent. off 
monthly accounts, and 24 per cent. off quarterly settlements. 
They now allow 24 per cent. off monthly, and 14 per cent. off 
quarterly accounts. If coal should go higher, the discounts may 
be still further reduced. 

In the edge tool trade, the manufacturers are at a loss to meet 
the increased cost of production caused by advances in raw 
material. In Staffordshire, the makers of heavy edge tools have 
succeeded in raising price lists; but nothing has yet been done in 
the Sheffield branches, which have chiefly to do with the lighter 
tools. Further advances are anticipated in iron, consequent upon 
the rise in coal, and the manufacturers will have to consider the 
question of reducing discount. For some years competition has 
been extremely severe, bringing the margin of profit toa minimum, 
Hence, with values rising on every side, the manufacturers will 
have to make up their little differences, and unite to protect them- 
selves against loss. 

For sheep shears there has been an excellent demand of late in 
the home market. Farmers have turned their attention more 
vigorously to the rearing of sheep, and this of course requires more 
shears, The high price obtained for mutton may lead to more land 
being laid down in permanent pasture. The demand for Australia, 
which has been exceptionally heavy this season, is now over, so far 
as orders by sailing vessels are concerned; orders not finished in 
time are being forwarded by steamer and extra rates paid. The 
South American season for sheep shears, which is now commencing, 
is not expected to be a good one as the market has been over- 
stocked. Russia, which has for years been in the hands of the 
German market, is in a good customer for Sheffield-made 
shears. One Sheffield house sent to Russia this year more sheep 
shears than it has done in any previous ten. 

Our leading manufacturers inform me that they are feeling the 
beneficial effect of the Merchandise Marks Act, particularly in 
edge tools, One large house found that more goods bearing their 
names and trade marks were made in Germany than they produced 
themselves. The new Act has enabled them to tackle these pirates, 
except in South Hungary, where they are having their names and 
marks registered to put down imitation there. The European 
demand is very gratifying. Carvers’ tools for America and the 
Continent are also in brisk request. 

A comparatively new trade in Sheffield—spades, shovels, forks, 
&c.—is assuming large dimensions, and all the firms report that 
they are full of work. 

he Hardy Patent Pick Company is forwarding a fine collec- 
tion of its specialities tothe Royal Agricultural Society’s Show at 
Windsor. 

On July 12th the Shah of Persia is to visit Sheffield, when he will 
be the guest of the Duke of Norfolk. He will be shown the leading 
establishments at Brightside, where military material is produced 
in armour-plates, guns, steel ak arom &c., the intention being to 
give him, in his round of the large towns, some idea of the resources 
of this country in appliances of war as well as of peace. 

An inquiry was recently made as to the number of wagons owned 
by a ane railway company. I am in a position to state that at 
June 8th, 1889, the wagons of all descriptions belonging to the 
Midland Company numbered 90,000. 

This has been a holiday week. Several firms are giving their 
hands the six days, utilising the ‘‘play” time for repairs and 
alterations in machinery. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


SCARCELY any business has been done in Cleveland pig iron 
during the last few days; and no one’s interests would have suf- 
fered if, on Tuesday last, the weekly market had been altogether 
omitted. Under these circumstances it is not easy to fix prices; 
but, without doubt, values are a shade lower than at the beginning 
of last week. Merchant sellers still quote No. 3, g.m.b., at 38s, 

rton, but buyers are not inclined to give more than 37s. 9d. 

akers will not entertain for a moment the above prices, but some 
of them have abated their expectations from 40s. to 39s. per ton. 
It is only speculators who offer at minimum prices, and that pro- 
bably with the object of depressing the market. The quantities 
they can control are believed to be inconsiderable. 

The value of warrants is improving. On Tuesday business was 
done at 38s, per ton, which is about 8d. more than the price 
current on the previous Wednesday. 

Messrs. Connal and Co.’s Middlesbrough stock is decreasing 
rapidly. Last week 4000 tons were taken out, a rate which, if 
maintained, will tell a tale at the end of the month, 

The finished ironworks were, without exception, closed on Whit- 
Monday and Tuesday, but they were all in operation on the follow- 
ing Wednesday morning. Inquiries are again on the increase, and 
prices are steady in consequence, Ship-plates are quoted at 
£6 2s. 6d. per ton, common bars at £5 12s, 6d., best bars £6, and 
angles at £5 12s. 6d., all free on trucks at makers’ works; cash 
10th less ng cent. 

There is but little new business in progress as regards finished 
steel, but prospects are not idered discouraging. Heavy steel 
rails are offered at £4 10s. per ton, ship-plates at £7, and angles at 
£6 10s., free on trucks. 

A most successful excursion to the Forth Bridge was made on 
Tuesday last by the members of the North-East Coast Institution 
of Engineers and Shipbuilders, No less than 450 persons, including 
several ladies, took part therein. A train of twenty-four carriages, 
drawn by two of Worsdell’s compound express engines, left New- 
castle at 7.30 a.m., and pr ed to the Forth Bridge station, 
after waiting a short time for refreshments at Edinburgh. The 
day turned out beautifully fine, and the party, divided into sec- 
tions, were conducted over the various portions of the work in 
progress by qualified agents of the contractors. The inspection 
included landing by steamer at Inchgarvie pier, ascending in the lift 
to the top of the tower, descending along the cantilevers to the very 
ends, so far as completed, and then returning to the centre by the 
roadway on which the permanent way will be placed. The gap in 
the main span, on the south side, is now reduced to 350ft., which 
is just the length of the intermediate girder. The gap in the main 
span on the north side is still somewhat greater. It is expected 
that these intervals will be made up by the end of October, but 
that traffic will not be commenced over the bridge until about 
midsummer next year. There are not so many workmen employed 
now as there were some time since, owing to the great bulk of-the 
preparatory work being already completed. Indeed, the shops on 
the southern bank seem to be now very poorly employed. The 
work in progress goes on apparently with the regularity of clock- 
work, All the machinery and other appliances necessary for the 
erection are in full operation, and the foremen and workmen all 
understand their work. The latter are seen clambering about in 
all sorts of dangerous places, without fear or difficulty. No one 
seems any longer to have the slightest doubt that this great work 
will be full pleted, although the most difficult 
part—namely, the joining of the cantilevers — still remains 
to be done. The special train left the Forth Bridge 
about four o’clock for Edinburgh, where the company dined 
together in the large room of the Waterloo Hotel, and at 
10.30 p.m. the return journey to Newcastle was completed. Great 
credit is due to the president, Mr. F, C. Marshall, and the secre- 
tary, Mr. John Duckitt, for the excellence of the arrangements 











cease to be a market for English coal. 
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It would scarcely be thought that in these days, when railway 
construction and working are so well understood, and when no 
ssenger line is opened until officially inspected by a Board of 
de officer, that such an accident could occur as took place when 
the special train to the Forth Bridge was leaving Berwick station 
on the North British Railway on Tuesday last. A door of one of 
the saloon carriages had been left open when the train started, and 
remained so until the platform had been passed about twenty yards. 
At that point it came in contact with a water crane, and was 
promptly torn off its hinges and fell to the ground. It is always 
understood that one of the Board of Trade requirements is that 
open doors should nevertheless clear everything along the line. 
This slight accident shows that so wholesome a regulation has not 
been attended to in this instance, and it ought to suggest to the 
North British authorities the necessity of removing this, and any 
other similarly placed water cranes, toa safe distance from passing 
trains. Otherwise, much more serious consequences may some day 
take place, 

Intending shipowners feel themselves at the present moment in 
a somewhat uncertain and awkward position, and this accounts for 
the temporary lull which seems to have taken place in making 
contracts for new ships. Anyone disposed to give out an order 
knows that he cannot expect to get delivery for about a twelve- 
month, all the shipbuilding firms being at present full of contracts, 
and the Admiralty orders being still in prospect. The intending 
shipowner knows also that he must pay for his vessel about 25 on 
cent. more than he would have had to doa year ago. He sees that 
the price of fuel has risen, and is still rising, and that sailors are 

uiring also much higher remuneration than formerly. The cost 
of building and of working steamers is therefore certain to be very 
much higher by the time any new ones can be built than at 
present, while, on the other hand, it is equally certain that there 
will be so much more tonnage in the market, that freights will in 
all ae be considerably diminished; hence a wise owner 
resolves to wait until all these elements of profit and loss have had 
time to adjust themselves. 

It is rumoured that the Don Sheet Iron and Steel Works at 
Jarrow, which have been inoperative for some time, are about to 
be re-opened. The principal speciality will be the manufacture of 
iron sheets, and to this will be added a galvanising and corru- 
gating plant. Hitherto the manufacture of roofing sheets has never 
been successfully carried on in the North of England, notwithstand- 
ing that there is a large and constant demand for export as well as for 
home use. It is said that the North-country iron, on account 
of its somewhat harder nature, is less suitable than that produced 
in Staffordshire for the cross-grained bending necessary for corru- 
gating. A difficulty has also occurred in rolling, in the North, to 
thinner gauges than about No. 18. It must be admitted, however, 
that the North-country sheet maker has now resources at command 
which were not available a few years since. Among these may be 
mentioned the supply, now easily procurable, of high-class pis 
irons, such as bematite and Gellivara. It is therefore quite possible 
that this branch of industry may now be successfully established in 
the North, and that Staffordshire will no longer be permitted to 
retain a monopoly thereof. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

Tue Glasgow pig iron market was closed on Monday. On its 
re-opening the following day, prices began well, but soon broke 
and receded materially. The demand was poor, and this appeared 
to be taken advantage of by speculators to depress prices. The 
past week’s shipments were unsatisfactory in amount, and the 
strikes of seamen and other workers now pending are interrupt- 
ing business in a marked degree, so that the prospect in the mean- 
time is rather unsatisfactory. The shipments were 6237 tons, 
compared with 10,738 in the corresponding week of 1888, and 
they embraced 2920 tons sent coastwise, 800 to the United States, 
4406 to Canada, 400 to Germany, 300 to each of Italy and 
Australia, 430 to Holland, 270 to Russia, and 100 to China. The 
inland consumption is reduced at the moment by strikes, and the 
foreign inquiry is slow, although makers are reported to have fair 
orders on hand, Prices at New York are lower by about 2s. a 
ton. There is no change in the amount of the production. A 
small quantity of pig iron is being sent out of store. 

The values of makers’ special brands of pig iron are not much 
altered, only two or three qualities being reduced by 3d. to 6d. a 
ton. Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, is quoted at 
51s. 6d.; No. 3, 50s.; Coltness, 54s. 6d. and 52s. 6d.; gloan, 
53s. 6d. and 52s.; Summerlee, 53s. 6d. and 52s.; Calder, 52s. 6d. 
and 49s,; Carnbroe, 46s, and 44s. ; Clyde, 49s. and 47s.; Monkland, 
44s, and 43s.; Govan, at Broomielaw, 43s, 6d. and 42s, 6d.; Shotts, 
at Leith, 52s. 6d. and 50s.; Carron, at Grangemouth, 53s. 6d. and 
48s, 6d.; Glengarnock, at Ardrossan, 51s, and 45s, 6d.; Eglinton, 
43s. and 42s.; Dalmellington, 45s, and 44s. 

In the finished iron trade a great deal of inconvenience is now 
felt by the prolongation of the rivetters’ strike in the Clyde ship- 
yards. Those works especially that have been devoted to the pro- 
duction of rivet bars are very slack. They have no want of con- 
tracts, but in the meantime delivery cannot be taken of the goods, 
otherwise the trade does not show much change. . There is now a 
somewhat better inquiry for unbranded iron for the Eastern 
markets, Some merchants report that they can obtain supplies of 
malleable iron at a reduction of about 2s. 6d. per ton, but the 
makers still quote prices unchanged. 

The steel makers are not affected to the same extent as the iron 
makers by the strikes. One or two of the larger firms report that 
the difficulty experienced formerly by shipbuilders and boiler 
makers in obtaining delivery has induced them to take all they can 
get at present, stowing the materials away in their own premises 
until the workmen return to their employment. The smaller 
branches of the steel trade are very busy, and prices generally are 
quoted without alteration. 

In the coal trade there is a steady inland demand, and the 
shipments of the past week were above the average to a consider- 
able extent in amount. This week, however, there has been great 
interruption to shipping, as at some of the ports the dock 
labourers, as well as the seamen, have come out on strike, so that 
it has been found impossible to load the vessels. Asa consequence 
many of the colliers are thrown idle, and much extra expense is 
caused to shippers and shipowners by the delay to vessels, The 
prices of most qualities are also reduced about 3d. per ton owing to 
the abundance of the present supplies, 

A section of the Scottish miners, led by some of their leaders, 
are threatening a general strike unless they receive an advance of 
10 per cent. on their wages. But the leaders are not all unanimous 
on the subject, and a number of the districts have pronounced 
against a strike during the holiday season, so that if work is 
stopped it can only be in a sectional manner. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


TRADE generally is good, though affected by the holidays. Both 
output and export show this, yet in the matter of coal there is no 
occasion for any alarm if the week’s total shows a marked differ- 
ence, for prices remain very firm, and this indication is a trust- 
worthy one. The latest quotations at Cardiff were as follows:— 
Best steam, 13s. 6d. to 14s.; seconds, 12s. 6d. to 12s. 9d.; Mon- 
mouthshire coals, 1ls, 3d. to 11s. 6d. Small steam is quite in 
demand at 7s. to 7s. 3d. After some degree of quietness this 
branch of trade has become very busy, and prices are almost up to 
the highest mark known for some years. 

In house coals there is not much doing, as is generally the case 
at this time of the year. Large coal is sellling at 12s., small, on 
account of the inquiry for coke, is steady at 9s. 6d. Strong efforts 





have been made to push this article up to 10s., but it would seem 
to have reached the maximum, At Newport the coastwise total 
was a small one, only 15,710 tons, Newport, however, must have 
its day when Sirhowy valley is in full work. 

Swansea shows an average trade in coal at slightly lower prices 
than are quoted at Cardiff. Its best anthracite is commanding a 
better market, and must figure amongst best coals when appliances 
for more rapid ignition are advanced, and are sufficiently low priced 
to become popular. 

I note that Messrs. Coppee, favourably known in Wales in con- 
nection with coke ovens, are now, in conjunction with Mr. De 
Soldenoff, Mr. Martin, Dowlais, Mr. Monchel, Briton Ferry, 
forming a company known as the Cardiff Washed Coal, Coke, and 
Patent Fuel Company, with a capital of £25,000. 

Coke quotations remain very firm at 16s. for furnace and 18s. 
fourdry. Special coke commands at present as much as 22s. 
Patent fuel continues in full demand, especially at Swansea. The 
ruling price is 1ls, to lls, 6d. Pitwood touched 16s, 3d. this week. 
Tron ore active. 

The steel industry is fairly active, considering the holidays, and 
rices for steel bar, blooms, and rails are the same as last quoted. 
n pig there is a little drooping, due, it is conjectured, to financing, 

and hematites are weaker. Large quantities of pig have come 
into Swansea from Barrow and elsewhere of late. 

This week witnessed the dispersal of an important ironworks, the 
Llynvi. The iron world was represented by merchants from all 

rts of the country. Some note of the sales may be of interest. 
‘ast iron plates were sold at £1 10s. 6d. up to £2 2s.; wrought iron 

from £1 10s, to £2 10s. 6d. per ton. Puddling furnaces, without 
the standards, fetched £13 7s. 6d. to £14 ; balling furnaces, with- 
out the standards, from £10 to £11 5s. each. The chief sale on 
Tuesday was lot 101 ; this was composed of a vertical beam engine, 
ex ive and non-condensing, on pyramid frame, with 42in. 
cylinder, 7ft. stroke ; 50-ton fly-wheel, 60-ton driving-wheel, spurs, 
counter spurs, shafts, clutches, bevelled wheels, plummers’ blocks, 
gearing, and about 3 tons of brass bearings. The whole, and 
erections, Xc., cost, it is said, £30,000. The lot was knocked down 
for £640. The four days’ sale will, however, realise a large sum. 

Tron merchants say that there is a good demand for scrap and 
old iron, but prices are low. Old rails are better in price than 
they have been. 

I am favoured with returns up to the end of May, which show a 
favourable steel trade. The total export from Newport since 
January, inclusive, has been 60,155 tons; iron and steel from 
Cardiff, 31,408 tons; from Swansea, 2106. 

Turning to coal, the returns are still more favourable, Cardiff 
during the five months ending May sent 4,348,881 tons; Newport, 
1,324,449 tons; and Swansea, 661,157. In round numbers Wales 
also exported in the same period 35,000 tons of coke and 272,495 
tons patent fuel. The figures exhibit a prosperous and hopeful 
condition of things. 

The tin-plate trade shows a marked improvement this week. 
Newport has been sending quantities to Bristol and Liverpool; and 
Swansea, considering the holiday time, has been quite up to aver- 
age. Prices indicate an upward tendency. Last quotations are: 
Cokes, 12s. 6d. to 12s, 9d.; Bessemers, 13s, to 13s, 3d.; Siemens, 
up to 13s. 9d. 

Charcoals and ternes are very firm. 

The exports from Swansea last week amounted to 30,000 tons, 
and would have been more but for deficient tonnage. The impres- 
sion on ’Change is that, considering the price of pig coal and coke, 
prices of all tin-plates must be lifted, and that we are on the eve 
of a distinct advance, 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 

AT a meeting held at Diisseldorf on the 27th ult., the Rhenish- 
Westphalian Wrought Iron Convention have resolved on a further 
rise of M. Fw for wrought iron, so that now the price has been 
raised to M. 140 p.t. Until recently the Convention used to 
mention the higher quotations of pig iron, or higher wages, or the 
prices of coal, asa cause forthe raising of prices. But now such 
excuses are put aside ; they raise because they are sure to get the 
higher price, for the Convention has excluded almost all com- 
= This, however, will not apply to other countries; in 

ngland, as well as in America, prices have been reduced, in con- 
sequence of which German export business is likely to go down 
considerably. Coke have been raised 80d. p.t. within a twelve- 
month; plates have been raised three or four times—from M. 125 
to now 160 p.t. If the works go on in this way they themselves 
will create discontent among the working classes, for in these days 
the man as well as the master reads his paper, and will not be slow 
to claim for himself the lion’s share of a larger return. The small 
advantage still remaining consists in comparatively low wages, 
if these are forced upwards the consequence will be not only a 
further decrease in export, but also an immediate rushing in of 
foreign competition, and German ironmasters will hardly find 
Government inclined to prevent import by raising the tariff. Most 
probably the consequences of the present short-sighted tactics of 
the moe will be felt for years to come. The Naval Defence Bill 
lately passed in Parliament, and the consequences naturally to be 
expected from it, is looked upon as an event of great importance 
to the iron trade. 

In Silesia the production of pig iron has been rather satisfactory, 
the ordinary number of blast furnaces being in output. Rolled 
girders and angles, as well as plates are in most brilliant demand. 
The foundries and machine factories are in very active operation, 
and overtime is being made at many of the works. 

In the condition of the Austro-Hungarian iron market no change 
is to be noted since our last report. The pig iron industry remains 
steady at firm quotations, In the wrought iron branch a very 
active sale continues, and bars remain in a favourable condition. 

The Belgian iron market is firm. Demand has increased, espe- 
cially for merchant bars and girders. Pig iron is not to be bought, 
as the producers, even if they had some on stock, could not book 
orders at the present quotations, owing to the high prices for 
coke. A rise is therefore at hand. The machine and constructive 
shops are briskly employed, but the foundries working for export 
complain of want of orders. 

On the French iron market the situation has only slightly 
changed. Bars and girders have so far made a move for the 
better, as at Paris quotations have been raised 2°50f. p.t. ; bars are 
therefore 135f., girders 137°50f. Some Paris firms have even 
attempted on fixing the price at 140f. On the whole, Paris busi- 
ness is not very lively, and is not expected to become more brisk 
during the Exhibition. On the other hand, ho are entertained 
that the German strikes will have a favourable influence on the 
French market. At the other places sale remains weak, and 
export orders are becoming rarer every day. The rolling mills are, 
generally speaking, well employed; but, unfortunately, some of 
them are engaged on orders that had been booked at the former 
low prices. The dulness of trade has been greatly attributed to 
the want of agreement between the rolling mill proprietors. They 
had neglected to renew the convention. ere were some 
deficiencies in the convention, it is true; but still it was a mistake 
to let it drop altogether, for that it was of use is proved by the 
decrease of the market after its suspension. The coming months 
will be more quiet even than the past, for not only will the require- 
ments for the Exhibition naturally cease, but the quiet season will 
now set in. Old rails are quoted 80f. The wagon factories of 
Saint Denis have received a large order for 1000 freight cars for 
the Roumanian State Railway. e French railways now seem to 
have also adopted the heavy rails, The stee] works of Besstges 
have received orders for 20,000t. rails, 12m. long and 45 kilogs. 
per running metre. Wire rods are in very fair request, standard 
price for drawn wire being 195f. to 200f. for No. 20. Wire nails 
are slow, and difficult of sale, 





——— 
——_____ 


The Rhenish- Westphalian iron trade is in an unaltered condition 
The ore business has been rather less active, and in the Siegerland 
and Nassau mines stocks have accumulated to a considerable 
degree ; it is, therefore, not unlikely that the prices of the different 
sorts will be reduced for some time. Pig iron business is quite 
dull, In the Siegerland, as well as in Rheinland-Westphalia, most 
likely not all the furnaces will remain in output. The spiegeleisen 
business is also very slow, M, 66 p.t. has been maintained for the 
10 to 12 p.c. grade, White Luxemburg forge is quoted M, 36 
to 38, according to quality; grey, M. 40 to 42. In plates 
the demand has been very good; hoops are also in fair re. 
quest at rising quotations. List prices p.t, at works are: Good 
merchant bars, M. 135 to 140; angles, M. 140 to 145; hoops 
M. 140 to 145, some 150; Bessemer and basic bars, M. 145 ; boiler 

lates, M. 185 ; tank ditto, M. 160; Siegen thin sheets, M. 160 to 

65 ; thick basic or Bessemer steel plates cost about M. 160 to 170; 
iron wire rods, common quality, M. 114 to 120; in steel, M. 110 to 
115; drawn iron or steel wire, N. 125 to 130; rivets, M. 190 to 230; 
steel rails, M. 120 to 125, some higher; complete sets of wheels 
and axles, M. 315; axles, M, 225 to 230; steel tires, M. 220 to 235, 
light steel rails, M. 110 to 115, 








AMERICAN ENGINEERING NEWS. 


(From our Correspondent.) 

Asphalte paving.—A contract for Sicily rock asphalte paving has 
been let at Rochester, N.Y. The wearing surface is to be a 2in, 
layer of pulverised asphalte, on a bed of hydraulic cement concrete 
l6in, thick. The Warren Asphalte Company proposed to lay a bed 
of concrete 6in, thick, with a 4in. layer and then a 2in. layer of 
Trinidad asphalte. The Vulcanite Pavement Company proposed to 
lay a bed of 5in. of broken stone, covered with a hot composition 
and a binding of gravel l4in. thick, the wearing surface to be a 
2in. layer of a vulcanised asphalte mixture, composed of refined 
Trinidad asphalte distillate, sulphur, lime, cement, sand, and stone 
dust in proper proportions. 

The oe lvania Railroad e wipment,— The Pennsylvania Rail- 
road has 1450 lecomotives and 30,792 freight cars, as against 1349 
engines and 28,286 cars in 1887. In addition there are 28,342 
freight cars in service, which are owned by individuals and trans- 
portation companies. At the Altoona shops 128 locomotives, 45 
passenger cars, and 2547 freight cars were built during 1888, At 
the Wilmington shops, eight locomotives and fifty stock cars were 
built, and forty-two locomotives were built by private firms, 
The total locomotive mileage was 42,618,314, an increase of 67 
per cent.; passenger locomotive mileage increased 611,679 miles, 
or 4°9 per cent. ; freight locomotive mileage increased 2,191,548 
miles, or 8°4 per cent. Average passenger engine mileage, 33,403 
miles; average freight engine mileage, 27,966 miles; one freight 
engine made a mileage of 50,772 miles. 

Pontoon bridge.—The new pontoon bridge over the Missouri 
River from Sioux City, Ia., to the Nebraska side, was opened 
May 18th. There are 185 boats, built of 3in. timber, and with 
extra oak planking on the up-stream ends to protect them from 
snags and ice. At 50ft. intervals there is a stone anchor, weighing 
2000 lb., attached to a wire cable. Electric lights are to be placed 
on the bridge. The total cost was about 40,000 dols. 

Electrical executions.—In accordance with the law passed by the 
New York State islature in favour of capital punishment by 
electricity, three of the State prisons are being fitted up with the 
necessary apparatus. The Westinghouse system of alternating 
current will be used, and three Westinghouse electric light 
dynamos have been purchased. The convict will be strapped toa 
strong chair, and electrodes will be fitted to his head and feet. 
For his head there wil] be a metal cap covered with sponge 
saturated in salt water, and sponge lined shoes will be laced to 
his feet, A wire will connect the electrodes with the circuit wires ; 
at a given signal the warder of the prison will close the circuit for 
fifteen seconds, and the convict will die an instantaneous and 
painless death. : : 

Electricity as a manufacture.—In a suit in Ohio, the judge decided 
that electric light companies did not manufacture anything, and 
were, therefore, not exempt from State taxes as were manufactur- 
ing companies, 

Rails for street railways.—The New York State Senate has passed 
a Bill, suggested by the Railroad Commissioners, to prohibit street 
railway companies in New York City from using centre-bearing 
rails, which are similar to the English bridge rail, and requiring 
companies now using such rails to take them up at the rate of 
twenty-five per cent. a year, and replace them with a grooved rail 
section to be approved by the Commissioner of Public Works. 
The Bill a plies es cially to New York, but in cities of 500,000 or 
more inhabitants thane rails are to be removed at the rate of twenty 

rcent.a year. Grooved rails are very little used in this country, 

ut the Beacon-street line in Boston has a 99 lb. steel girder rail 
with grooved head, which was made in England to de: of the 
chief engineer of the road. A rail with a wide head and a groove 
on each side of the tread is manufactured by a Pennsylvania 
company. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday morning the s.s, Delmar took a successful trial trip 
from the Tees. This vessel, which has been built by Messrs. 
Raylton, Dixon, and Co., Middlesbrough, for Messrs, G. Tweedy 
~ ) Co., London, is of the following dimensions :—Length over all 
305ft. 3in.; breadth, 38ft.; depth, moulded, 22ft. 10in.; with 
3600 tons deadweight. She is built on the partial awning deck 
principle, with bridge connected to T. G. forecastle, and a raised 

uarterdeck aft. Her engines have been fitted by Mr. George 

lark, of Sunderland, and are of 210-horse power nominal, with 
cylinders 23in., 37in., and 6lin., by 42in. stroke. 

On the 4th inst. the s.s. Ringmore, built by Messrs. Schlesinger, 
Davis and Co., Wallsend-on-Tyne, for the Ipswich Steam Shipping 
Company, and intended for their trade between Ipswich and Lon- 
don, was tried over the measured mile at Hartley, with very 
satisfactory results, a mean speed of 10 knots being, we are 
informed, attained. The dimensions s this Sg which a been 
specially designed for the purpose of carrying heavy machinery, 
aot 1434, by 21ft. by 10ft. 8in. moulded. She has been fitted by 
Messrs, Ernest Scott and Co., Newcastle-on-Tyne, with triple 
expansion engines having cylinders 13}in., 2lin., and 35in., stroke 
27in., and supplied with steam from a steel boiler working at a 
pressure of 160 Ib. per square inch. 

On Friday last the s.s, Elba, which has been built for the 
English and American ay Co., under the management of 
Messrs. C. T, Bowring and Co., of London, by Raylton, Dixon and 
Co., Cleveland Dockyard, Middlesbrough, proceeded on her tr al 
trip from the Tees. This vessel is of the raised quarter-deck type 
with long bridge, her dimensions being : length overall 305ft. 3in. ; 
breadth, 38ft.; depth moulded, 22ft. 10in.; with a deadweight 
capacity of 3600 tons. Her engines, which have been fitted by 
Messrs. T. Richardson and Sons, of Hartlepool, with cylinders 
23in., 37in., and 6lin., by 42in, stroke, worked most satisfactorily 
on trial, and the vessel proceeded immediately to Hamburg. 
This is the sixth steamer Messrs. Dixon have built for Messrs. 


Bowring. 








“No matter what may be said against the success of 
electric motors in street car service, the Street Railway Journal says 
the fact cannot be denied that the system has found | t favour 
with the Boston people, and that the West End Railway officials 
are highly elated at their success with electricity thus far. . As an 
evidence of this unanimous favour, the Board of Aldermen have 
granted to the West End Company the right to place overhead 
wires on all the streets of the city, and the company declare their 
intention of equipping their other lines as fast as practicable. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June Ist, 1889, 

A LARGE increase in the consumption of copper 
is probable. Prices have declined to what the 
miners think will suit the views of eonsumers. 
Supplies among buyers are very light. Supplies 
are crowded up in warehouses here waiting orders 
from foreign owners, Negotiations are in 
progress concerning a settlement of syndicate 
affairs, and heavy buying will be postponed till 
the results are known. There is a strong upward 
tendency in tin in this market, and September 
prices are 2le, There is a strong lead market 
along the Atlantic coast and at interior points. 
The decision in regard tothe duty on silver and lead 
ores will not be given till the close of this month. 
Consumers are awaiting the announcement of 
it with interest. There is great activity in nearly 
all Western mining regions between Montana and 
Mexico, and a number of new companies are orga- 
nising to begin operations in J uly. Besides these 
enterprises, companies are being organised to 
develope coal mining properties. A German 
syndicate will develope an anthracite coal deposit 
found in Sonora Valley, Mexico, where the vein 
is 8ft. thick and the coal is scattered over 680 
miles. A coal road will be built to tap this 
section, and it is expected that a sufficient supply 
will be obtained to meet the demands of vessels 
sailing along the entire Pacific coast. Canadian 
mining news is also of special interest this week. 
Canadian and American experimenters and 
capitalists are working through there, and several 
valuable finds have recently been made. 
Valuable silver mines will soon be developed there. 
In Utah a sixty mile road is to be built to develo 
a valuable on | bed found in that territory. e 
coal is abundant and easily mined, and can be 
delivered at extremely low prices. Several mining 
companies have recently started operations in 
the State of Texas, to develope the free milling 
ores of that locality. Coal and iron properties 
are also receiving a good deal of attention, 
especially ia Hanover Co., Texas. With all the 
favourable reports from mining localities there is 
a good deal of money lost. e bar iron centres 
between Philadelphia and Chicago are doing a 
little more business since the lst May. The ship- 
builders have begun to purchase for the require- 
ments of the last half year. There are rumours 
of orders that are likely to be placed this week at 
25dols. in Western Pennsylvania. A_ large 
amount of business will shortly be placed, since 
railroad builders are sure that they are buying at 
bottom prices. } 

In iron, the only activity worth mentioning is 
in iron for casting purposes. Between 400 and 
500 miles of pipe line will be laid this year for 
petroleum oh » natural gas purposes, Several new 
natural gas wells have just been struck, and 
promoters of natural gas well enterprises are 
receiving great encouragement from investors, who 
show more willingness than ever to take all the 
risks in such enterprises, 

A leading trade journal to-day says stagnation 
stares the iron trade in the face. While this is 
true in some respects, there is a very heavy con- 
sumption going on which will send crude iron 
buyers into the market before midsummer. 
Large quantities of Southern iron are being 
hurried into Northern and North-western sections 
on contracts placed early in the spring. All of 
the southern furnaces are sold up. There is no 
probability of such an accumulation of iron in 
either Northern or Southern furnaces as will force 
concessions from existing rates. Southern mill 
irons are offered in Northern marketsat 14°50 dols. 
No. 1 foundry is offered at 16 dols. Freight rates 
at Birmingham to Northern points 3°74. Bar 
iron 1‘70c, to 1°90c. There area few inquiries for 
foreign Bessemer, but no sales. 








NEW OOMPANIES. 
‘ THE following companies have just been regis- 
ered :— 


Cardiff Washed Coal, Coke and Patent Fuel 
Company, Limited. 

This company was registered on the Ist inst., 
with a capital of £25,000, in £10 shares, to carry 
on business as purifiers of small coal, manufac- 
turers of patent fuel, coke, &c. The subscribers 
are:— 


*H. Martin, Dowlais .. .. «2 «+ oe 
*L. Monchel, Briton Ferry.. .. .. .. «+ o 
E. Coppée, Avenue Louise, Brussels .. .. .. 
*R. de Soldenhoff, 71, St. Mary-street, Cardiff .. 
F. Farrance, 76, Richmon arr 
A. Buchant, 71, St. Mary-street, Cardiff 
a i ae 
The subscribers denoted by an asterisk are 
appointed the first directors; qualification, £300 
stock, R. de Soldenhoff is appointed managing 
director, with a remuneration of £200 per annum 
when the dividend does not exceed 10 per cent. 
£400 when it exceeds up to 15 per cent., and £600 
when over 15 per cent.; other directors, £200 per 
annum, to be divided as they may determine, 


Shares. 


et et et et et et 





Fairfax, Shaw, and Company, Limited. 
‘This company was registered on the 4th inst., 
with a capital of £20,000, in £20 shares, to pur- 
chase certain patents, and to acquire and work an 
Australian mine referred to in an unregistered 
agreement, and to carry on business as engineers, 
tanners, miners, sewing machine manufacturers, 
manufacturers of glycerine, soap, butter, and 
cream, gunmakers, makers of sail pumps and 

navigating machines, The subscribers are :— 


8 

4% Fairfax, Cliftonville, Victoria, Australia, 
Robert Shaw, Victoria, Australia, accountant .. 166 

G. Michaelis, 8t. Kilda, Melbourne, commercial 
322 eect ” 
M. Hallenstein, 17 and 18, Basinghall-street, 
J. Hallenstein, 17 and 18, Basinghall-street, mer- 

Re Mein: “Sv diet ke. ‘einen 
merchant .. ., py bye ws ene 100 
E. L. Hart, 81, Throgmorton-street, stock dealer 100 
The number of directors is not to be less than 
two, nor more than seven; qualification, five 


French Flexible Metallic Tubing Company, 
Limited. 


This company was istered on the Ist inst., 
with a capital of £80,000, in £10 shares, 600 of 
which are 5 per cent, cumulative preference shares, 
to carry into effect an agreement made between 
Neville Vibart and the company, providing for 
the sale to the company of letters patent for 
France for improvements in the manufacture of 
metallic tubing, and to acquire the stock-in-trade, 
oodwill, plant, and effects of La Société Anonyme 
, om Tubes Metalliques Flexibles, The first sub- 
scribers are :— 
Shares. 
J. Coleman, Grecian-chambers, Devereux-court, 
WG, COREE noe cy as. we oe 26 os 
A. H. Bacon, 10, Old Jewry-chambers, E.C... .. 
J. W. Hewlett, 32, Oseney-crescent, N.W., 
MOOOUBURRE .. 0c oc ce oe te ce oe oe 
A. Scott, Portugal-street-buildings, W.C., secre- 
LY eae ae 
ne eee 16, Mount Park-road, Ealing, 
J. Jones, 54, Burgoyne-road, Stockwell, clerk .. 
8. Wade, 76, Santley-street, Clapham, house agent 
The number of directors is not to be less than 
five, nor more than nine; the first are to be ap- 
pointed by the subscribers; qualification, £1 
stock ; remuneration, £100 per annum for each 
director, 


ee 





Marine Propeller Anti-Clogg Company, Limited. 


This company was registered on the Ist inst., 
with a capital of £3000, in £1 shares, to acquire 
the letters patent No. 13,681, dated 10th October, 
1887, for a new or improved method of paces 
marine propeller shafts from being clogged by 
ropes, or other articles liable to coil on their outer 
exposed parts. The subscribers are :— 

*H. Holman, 8, Fenchurch-avenue, insurance 
*H. Hawkins, 8, Fenchurch-avenue, shipowner 
andinsu:ance broker .. .. .. .. «2 « 
A. J. Isard, 14, Queen-street, E.C., solicitor... .. 
*E. J. Caiger, 23, 8t. Mary Axe, consulting engi- 
ett ee ace die tia red) ono ae tie 

. N. Dunn, Eversley, Hants, medical prac- 

Cte siakkel Bal ani gan $0 96 16ae, 06 
*J, C. Isard, M.A., Cambridge... .. .. .. .. 
*E. 8. ber mg seen 8, Crane-court, Fleet-street, 

Ser are 

The number of directors is not to be less than 
three, nor more than six ; qualification, ten shares ; 
the first are the subscribers denoted by an asterisk. 
The company in general meeting will determine 
remuneration. 


. 


— ee et 





Metal Recovery Company, Limited. 

This company was registered on the Ist inst., 
with a capital of £90,000, in £1 shares, to carry on 
the business of recovering refuse metals or similar 
materials, and for such pur to purchase from 
Stanley Matthews, of 72, Bisho te-street, the 
letters patent No. 4434 of 1887, No. 6470 of 1888, 
and provisional specification No. 9693 of 1888. 
The subscribers are :— 


Shares, 
H. Murray, 69, Sackville-road, West Brighton .. 1 
A. Martin, Cator-road, Beckenham, commission 
8. Matthews, 72, Bisho are 1 
J. E. Hunter, 46, Lower Belgrave-street, 8.W. .. 1 
G. C. A. Kohler, 100, Lenthall-road, Dalston .. 1 
F. Grant, 72, Bishopsgate-street Within, chartered 
EE 0: a6 06. tn cok on oe eas. ps 1 
J. Grant, 72, Bishopsgate-street Within, tant 1 





The number of directors—one of whom is to be 
appointed by the vendor and the remainder by 
the subscribers—is not to be less than three, nor 
more than seven; qualification, £100 in shares or 
stock; remuneration, £1000 per annum, free of 
income tax, and in addition 5 per cent. on the net 
profits after 10 per cent. has been paid to the 
shareholders. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of 
Patents. 





Application for Letters Patent. 


*,” When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


28th May, 1889. 


8875. Harpoon Fish-H0ok and AppLiance, R. Harnett, 
London. 

8876. Sworn, R. Harnett, London. 

8877. Rattway Rai Joints, &c., C. R. Hastings, 


ndon. 
— a for Makino Hooxep Botts, N. Rowen, 


mdon, 
8879. LirgeBoat, D, Ammen, London. 
Steam InJvectors for Locomotives, J. Desmond, 

London, 

8881. Knitting Macuines in Exastic Work, A. F. 

on, London. 

8882. ConpeNnsinc Mik, W. P. Branson and H. W. 
Neild, London. 

8883, Removine Caxcium, C. A. Doremus, London. 

8884. Steam Engines, J. West, London. 

8885. RaiLway Gates, D. C. Thomas, London. 

8886. Air Enoines, H. H. Lake.—(J. A. Woodbury, J, 
Sony G. Patten, and E. F, Woodbury, United 
States, 


29th May, 1889. 


8887. HeTcHELLING Macuines, A. W. Montgomery, 
Liverpool. 

8888. Hook, T. Williams, Bristol. 

8889. BurNisHine Macuines, W. P. Thompson.—(H. 
Weidmann, Switzerland.) 

8890. Toy, F. Thompson, Live: 1. 

8891. AppInc NuMBERs, W. P. Thompson.—(C. H. Webb, 
United States ) 

8892. —_ Propucers, G. Hatton and R. Lythgoe, 

e 


8898. OpTaInInG Two Spreps, &c., on Cyciss, 8. J. 
Collier, Blackpool. 

8894. Curr Preserver, M. Zizecli, London. 

8895. Bicycies, J. Whiteley, Manchester. 

8896. CapPIne Borres, H. Collins, London. 

8897. ATTacHMENTs for Broom Hanp.es, H. B. Broad- 
hurst, Manchester. 

8898. FErEpINc Fiurip Fuer to Furnaces, W. B. 
Wright, London. 

8899. RENDERING ALBUMENISED Parser Free from 
SmeE L, T. Thorns, London. 

8900. CoNVERTIBLE Roap Carriaces, D. G. Hoey, 


oy, 
8901. Cicars, J. comm London. 
8902. Toy, J. H. da Fonseca, Manchester. 
8903. Putpinc Marteriats for Paper, J. Groome, 


8905. TRANSMITTING ELEecrric Currents, A. G. Burrell, 
Sheffield. 


8906. TaBLE-FoRK CLEANER, N. B. Dennys, London. 

8907. CiRaninc Knives, &c., E. Hodder and 0. 

Bullock, Manchester. 

8908. HoLpInG TockTHER UMBRELLA Rips, F. G. 

Ansell, Gloucestershire. 

8909. Supptyisac Water to Kitcuen and other 

Boivers, J. pton, London. 

8910. ANTI-conRosive Compositions, W. Walker, J. 

Sloan, and E. W. Bell, Liv IL. 

8911. Parce.uine Buve, E. Edge, London. 

8912. Fast and Loosr Reep Morion in Looms, T. 

Singleton, London. 

8913. Cur.ine Hair, T. Singleton, London. 

8914. FiusH Botts for Doors, A. G. Tonks and F. R. 

er, London. 

8915, ExTractinc Mecuanism of Drop-pown SMALL- 

ARMS, J. Roger, jun., Aston. 

8916. ComBinaTion Bep and Cuioax, R. 8. Milne, 
Rochdal 


le. 

8917. Stopperine Bortt.es, J. B. Dodd, London. 

8918. ComBrveD Bune-BusH, Buno, and Vent Peo, 
J. Pollock, London. 

— Pirz for Inpicatine Fatt, I. C. Wallas, 


on. 
8920. CoLLAPsIBLE RecepTacLe of Wirz, H. W. Cox, 

ndon. 
8921. ADJUSTABLE STIFFENER for Tizs, R. J. M. Mouri, 

London. 


8922. Kiins for Burnino Bricks, J. Clarke, London. 

8923. Pressure Gavogs, J. Jackson, London. 

8924. SprnpLes, H. and T. Forrest and J. Robinson, 

Bradford. 

8925. Evecrric Batrerizs, C. Wells, London. 

8926. STEEL Pens, W. D. Pepper, Glasgow. 

8927. Cotp Storgs, F. N. Mackay, Liverpool. 

8928. Fitrerinc Presses, F, N. Mackay.—(J. Baxter 

and J. Muter, — 

as — Bown and like Vatves, F. Ransome, 
verpoo! 

ae Carpinc Enaines, J. M. Hetherington, Man- 


chester. 
8931. Spoke Brusnes, E. Hawley and A. Smith, 
Walsall. 


8982. Conwectino Pipes, G. Rydill, Sheffield. 

8933. Boots, R. Hildick, Birmingham. 

8934. Drivinc Mecuanism of VeLocirepes, C. Rauhe, 

London. 

8935. Destroyinc Raspits by ELectricity, A. 

Casserini, ndon. 

8986. VenTILaTION of Rattway Carriaces, W. W. 

Hammond, don. 

8937. Enoivg Packine, R. W. H. McDowell and C. L. 
E. Melsom, London. 

8988. Drivinc Banps for Sprocket WHEELs, E. A. 
Parker, London. 

8939. Openino Cigar Boxes, &c., H. W. Arrivértyte, 
London, 

8940. Draw-baR Hooxs for Rartway Veunicies, W. 
Channon, London. 

8941. Piz Disnes, T. Wright, London. 

8942. Pweumatic Sarety Avarum, A. C. Herts, 


London. 

8943. Maxine Incot IRon and Steet, T. Twynam, 
London. 

8944. ELectricaL Swircues or Commutators, D. C. 


q on. 

8945. ANIMAL and VeceTaBLe Foon, J. L. Johnston, 
London. 

8946. GeLaTINE RELieF Printine, J. Husnik, London. 

8947. Natis and Sprios, C. Hodson, Derby. 

8948. CHANGING the Snape of Z and ANGLE Bars, W. E. 
Highfield, London. 

8949. Facititatina Empryixe of Tanks, C. Du Four, 
jun., London. 

8950. Micrometer Gavoes, H. H. Lake.—(Z. S. Starrett, 
United States.) 

8951. Ropes for MaRIneE and other Uses, M. H. Tom- 
kins London. 

8952. UmBrecias and Parasots, E. Parke and H. M. 
Knight, London. 

9953. MecHanicaL Movement, W. L. Judson, London. 
—({Date applied for under Patents Act, 1883, Section 
103, 15th November, 1888, being date of application 
in the United States.] 

8954. Street Raitways, W. L. Judson, London.— 
[Date a for under Patents Act, 1888, Section 
108, 151 ovember, 1888, being date of application 
in the United States.] 

8955. Street Raiways, W. L. Judson, London.— 
{Date applied for under Patents Act, 1883, Section 
103, 7th January, 1889, being date of application in 
the United States. } 

8956. Tricycies, J. M. M. Truffault, London. 

8957. _—— CaoutcHovc Batis, E. Bender, 

mdon. 

8958. ELecrric Meter, A. Frager, London. 

8959. WinpiLts, H. P. Vacher, London. 

8960. Gas Enoines, E. G. Wastfield, London. 

8961. Wixpow Fasteninos, E. Hanff, London. 

8962. Grvine Motion to Punkans, 8. R. Baildon and 
J. Kershaw, London. 

8963. CurinG Fish and Friesx Foops, T. Williams, 
London. 

8964. Drain or Stencu Trap, 8. Mellor, London. 


80th May, 1889. 
-. » men a Pen from its Hotper, E. E. Wood, 


as 7 ere or PERFORATING Paper, H. R. Steele, 

ndon. 

8967. Huntine Fiask Hosters, A. M. Clerk, London. 

8968. ConstrucTION of CaRRiaGEs, C. J. Henderson, 
Waltham Cross. 

bag mage for Weavinc, G. H. Hebblethwaite, 


Halifax. 
a Pore Rives, C. F. Grimmett, Birming- 


8971. RENDERING Ink Sanitary, E. J. Mills, Glasgow 

8972. WatcH Prorscror, W. P. Price, Birmingham. 

8978. CoLLectine ELecrricaL Enercy, F. Bosshardt. 
—(Messrs. Vander Hoeft und Co. and R. F. Verdier, 
Belgium.) 

8074. Sreeve Links, J. M. Davis, Birmingham. 

8975. Batis, F. H. Ayres and W. A. Buchanan, 
London. 

8976. I.Lawn-TENNIS Piace List, J. Bowman, London. 

8977. Steve Links, J. C. W. Jefferys, London. 

= a Borris Tops, H. I. Dixon and T. Smith, 


e! 5 

8979. ELecrric Switcues, F. V. Andersen, London. 
8980. CorN-FREED Apparatus, J. Hope, Liverpool. 
8981. Foa-siGNaLs — Rartways, H. Atkinson and T. 


ag at Man: r. 
8982. TRUMENTS for ASCERTAINING CURVATURES, &c., 
J. H. Macalpine, Glasgow. 
ba: Supports for CanpLE Ssapes, R. A. Shand, 
iw. 
eves. Hotpan for Leaves of Booxs, &, J. Wood, 


“= AsH-PaN, C, A. Embleton, Middlesbrough-on- 
‘ees, 


8986. SEconpaRY Barrteriss, D. Urquhart, W. Bates, 
and F. Wynne, London. 

8987. APPLyIna Bauts, &c., to METALLIC CasTORs, 
F. Motte: q don. 

8988. MeTaLuic Tue Stopper, H. Whitehead and W. 
Nevins, London. 

8989. Cuttine GLoves, 8S. L. Southcombe, Stoke-under- 


jam. 
8990. ADVERTISING, &c., T. J. Lennard, Leicester. 
8991. Governor for Steam Enoines, E. Airey, Sunder- 


land, 

8992. DisTILLERs’ Sares, W. W. Mutter and W. Daw- 
son, \ 

8998. CLEAN GASEOUS Fue, 8. W. Wilkinson, Man- 
chester. 


8994, OVERCOATS, G. L. Walker, London. 
8995. Seep Driixs, H. Rolfe, Lond 








shares or £100 stock; the subscribers are the 
first, 





‘ax. 
8904, ene for Cutting Larus, A. J. Hogan, 
ndon, 


8997. Brake, 8. Spinke, London. 

8998. Steam Enoines, A. Leckie, London. 

8999. ELecrricaL Tramways, J. Hopkinson, London. 
9000. Raisinc Winpow Sasnes, &&., E. 8. F. Mann, 


on, 
9001. Game, F. E, Rose, London. 

. Istropucinc Svupstances into Borers, W 
Vorbach, London. 
9008. Micrometer Gavors, H. H. Lake.—(Z. &. 
Starrett, United States.) 
9004. CLeanInG Meray Pvartes, I. Butler and T. J. 

‘kard, don. 


9005. JoiniNe Tuses, &c., R. Gordon, London. 
= ManvuracTouReE of Bessemer Sreex, E. A. Cowper, 


9007. Mix1no and Suction Vatve, W. Fischer, London. 
9008. Toy, P. Lochmann, London. 

9009. Tea-LEeaD, A. J. Boult.—(7. C. Anderson, Ceylon.) 
9010. Fine Detector and Atarm, W. E. Smith, 
London. 

90'1. Preventino Down Dravont in Cuimneys, J. J. 
Downes, London. 

9012. Cotour PuHotocrapay, A. H. Cros, London. 
9013. Arc Lamps, T. Stanley, A. H. Davies, and J. J 
O'Connor, London. 

9014. PortaBLe Too. Houses, G. Y. Ashwell, London. 
9015. Capinet and Writine Desk, 8. G. Browne, Lon- 


don. 
9016. Letrer Copyina Books, G. F. Redfern.(G. V 
der Voort, Belgium.) 
9017. Lamps, A. E. Harris, London. 
9018. SHeer Packine, R. W. H. McDowell and C. L. E. 
Melsom, London. 
9019. StrRRING Foops, G. W. Haskins and S. R. Leach, 


ion. 
9020. Cuurys, W. Hamilton, Glasgow. 
9021. Conpensinc VaPour from Suck Pans, J. Foster 


———- 

9022. VeweTIAN Buinps, C. A. Jensen.—(A. Grinbeck 
Norway.) 

9023. Heatinc Metat, C. A. Jensen.—(A. V. Andersson, 
Norway. 

-— ?. Hinog, 8. H. Capon.—{F. Bourne, Canada 

est, 

9025. Rerurn Inpicator, G. C. Melhadc.—(H. Melhado, 
United States.) 


81st May, 1889. 


9026. Ixpucine Incanpescence, J. G. Irwin and A. 
Issacs, London. 
9027. —_ Desk Inxstanps, W. Clarke, Bank of 


9028. PrP Jornts, A. Ramsden, London. 
9029. Strzam Exoines, W. Burnell and W. Usher 


wansea. 
9030. AncHorinc Boats, R. and 8. H. McKenzie, 
Liverpool. 

9031.  auace Paps, H. and G. Baumgarten, Liver- 


poo 
9032. Steam or Water Tap, J. Allmark, Middleton, 
near Manchester. 
9083. WueEzs, G. T. Hyde.—(P. Isaccs, West Indies.) 
9034. Dome Execrric Betis, W. and W. T. Presslan 
London. 
9035. Brextine, G. E. Stead, Manchester. 
9036. Buttons, R. P. Childe, London. 
= — StraicuTenine, T. J. Crossley, Man- 
chester. 


9038. Fastener for Crrcutars, W. H. Withington, 
Chorlton-on-Medlock. 

9039. Prorecrors for Boots, W. H. Withington, 
Chorley-on-Medlock. 

9040. StaBLe Firtinos, T. and R. 8. Wood, London. 

9041. Heatino Liquips, D. B. Morison, Hartlepool. 

9042. Toys, G. F. Lutticke. Sussex, 

9043. TaBuz, J. Le Clair, Dublin. 

9044. ADVERTISEMENTS, F.J . Gallaher, Dublin. 

9045. Winpow Sash Fastener, G. F. Belling, Essex. 

9046. Szewinc Macuines, A. Anderson.—(The Singer 
Manufacturing Company, United States.) 

9047. CLosine Borries, J. Redfern, Manchester. 

9048. Gas Pressure, H. Lee and W. Hilliard, Tippe- 


rary. 

9049. VeLociPEDEs, F. Fontaine, Glasgow. 

9050. Hoss, J. and J. L. Jones, Dublin. 

9051. Bicycies, &c., C. H. Parkes, London. 

9052. TABLE-TOP ATTACHMENT, P, F. Rook, London. 

9058. Brick-MaKING Macuringery, J. and G. Clarke, 
London. 

9054. Durptex Luecace Truck, H. Jenner-Fust, jun. 
London. 

9055. Vatve, T. A. Harris, London. 

9056. Gamineo Device, E. Kriiger, London. 

= — Suutt.es, J. Elsas and H. Weissenburger, 

mdon. 

9058. Beartnos of Suarts, C., Sen., and G. B. Taylor, 

B ham. 


9059. Bakers’ Ovens, E. Herissé, London. 
9060. Bott for Peramucators, C. B. Govier, London. 
9061. MANUFACTURE of WaTER-cas, B. Van Steenbergh, 

London. 

9062. Eyectinc Mecuanism of Rires, J. W. Smallman, 

London. 

9063. StorpreRinG Borties, C. H. Frampton, London. 
9064. Measunine Tap, J. Baker, London. 
9065. ENAMELLING Cast Iron Rouuzrs, W. E. Hacking, 

Burnley. 

9066. Etxcrric Foo Sicnar, E. A. Harvey and M. E. 

Brooke, Leyton. 

9067. Mecuanicat Toy, G. Herschell, London. 

9068. ILLusony Dramatic Errects, H. H. Lake.—{J. 
W. Knell, United States.) 

9069. INuNDATION of Streets, &c., F. K. Hartmann, 
London. 

= | rc W. Flowers and H. Eldridge, 

ondon, 

9 TL. Frre-ExtTINGuIsHInG Apparatus, A. F. Nagle, 
London. 

(72. ROLLED Steet Tires, &c , J. Munton, London. 
»078. Cneckine Time, J. and J. H. Leber, on. 
9074. ExLectric Ienrtion of Gas, R. Warwick, London. 
9075. TRasHING MacuHINEs, E. Foden, London. 

9076. Prerarinc Dyes, F. N. Best and R. Rice, 


London. 

9077. PorTaBLE Beps, A. 8. Tomkins, London. 

9078. Long for WorKiNG Meta Surraces, F, Wannieck, 
London. 


lst June, 1889. 


9079. BrE-HIves, R. M. Lamb, London. 
9080. Marrices for STEREOTYPING, &c., A. J. Kletzker, 


on. 
9081. AXLE-Boxes for RarLway Carrraces, P. Ellis, 


9082. Conpuctine Stivers from CrrcuLaR Comes, M. 
Firth and J. Robertshaw, Bradford. 

9083. MecHanicaL StToxers, T. Nuttall, London. 

9084. RerricERators, R. D. Waddell, Glasgow. 

9085. PREVENTING FouLine on Surps’ Borroms, T. 
Fisher, Belfast. 

9086. VaLve Gear for Steam and other Enarnes, F. J. 
Burrell and P. Chell, Thetford. 

a PaRTIALLY DesTROYING Nicut Soi, J. W. Lodge, 

ax. 

9088. Pocket Fasteners, B. Woodsford, London. 

9089. Lock-strrce Sewmnc Macuines, D. Jones, 
London. 

9090. Construction of Skits, J. Naylor and J. Kinlay 
London. 

9091. Givinc WARNING of OVERHEATING of BEARINGS, 
H. J, Elliott, London. 

9092. Lockxine Devicss, M. H. Pearson and C. Bennion, 
Lon 


on, 
9093. Srorace Batreriss, A. Jung, Liverpool. 
9094. Joints of Sprinc MarTResses, A. Laurie, Bir- 


9095. Paxmase Sticks and UmsBre..as, F. Strasser, 
Manchester. 

9096. TeLEPHoNIc Switch Boarps, H. F. Jackson and 
D. Sinclair, Glasgow. 





on. 
8996. Rotary Enorngs, A. J. Thomas-Jésupret, 
London, 


9097. Wrenca, Piirrs, and ScREW-DRIVER, E. Reilly, 
London. 
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9098. Bue.es, J. P. Browne, Glasgow. 
9099. GRoovep Tires for the WHEELS of Bass, W. 0. 
Aves, London. 


9100. Inxstanps, W. Spurr.—(F. Mitchell, United 
States.) 

9101. Fancy Pitep Fasrics, J. J. Shiers and C. Marx, 
Manchester. ‘ 

9102. Breecu-Loapinc Revotvers, E. C. Green, 
Cheltenham. 


91038. Apparatus fer VenTitatinc Haus, D. P. 
Menzies, Glasgow. 

9104. Scuppiy VaLves for Cisterns, E. Emanuel, J. 

ood, ani mp, London. 

9105. hee for INTERNALLY STOPPERED Bort.es, A. 
Cooper, Birmingham. 

9106. agg Burp Furniture, L. G. Russell, Bir- 

gham 

9107. BisocuLar Microscopss, C. D. Ahrens, Kingston- 
on-Thames 

9108. Discovery of SunkEN Rocks, W. W. Codrington, 
London. 

9109. Uriuisation of Arr by Compressors, G. Lansell, 

ondon. 
9110. Rewovinc Encravine by Sanp Buast, J. L. 
, London. 

9111. Uriisation of Carponic Acip Gas, W. Buck- 
well, London. 

9112. Sewrmse Macaine Neepies, &c., J. Sheldon, 
London. 

9113. PorrasLe Fotpixc Music Stanps, J. H. Roso- 
man, London. 

9114. Dousie Latcs Lock, P. Stein, London. 


9115. Stanps for Sewrsc Macuives, M. M. Metcalf, 
London. 
9116. Excrne Cyiinpex Lusricators, &c., C. Wells, 


9117. Steam and Sprair Enoines, C. Wells, London. 

9118. Crucistes for Sme.tinc Ores, 8S. Bergheim, 
London. 

9119. Exvscrric Bets, E. T. Fiford, London. 

9120. LuBRicaTING the BEARINGS of Macutngs, H. W. 

y, London. 

. Borrum for ArRaTEeD Liquips, &c., D. Green, 

9122. Tons Propucer for Musicat InstRuMENTs, R. 
Hiindel, London. 

9123. Grater for Gratinc Nutmecs, G. T. Jones, 
Bristol. 

9124. Corsets, T. R. Williams, London. 

9125. Moutpixe Currine Apparatus, T. M. Bear and 
H. Ransom, London. 


9126. Mrrremsc Macutnes, T. M. Bear and H. Ransom, 
London. 

9127. VenTization of Hats, &c, B. Herzberg, 
London. 


9128. Hats and other Heap Coverines, B. Herzberg, 
London. 

2129. Revo.tvinc and S.rpine Seats, H. P. Arthur, 

mdon. 
9130. Unitrnc Preces of Leatuer, &c., T. Cowburn, 
ion. 

9131. Sroprers for Botties, C. F. Foster, London. 

9132. MovaBLe Fire-sars, &c., H. W. Shephard, 
London. 

9133. Carpons, H. H. Lake.—({Messrs. Lacombe and 
Co., France.) 


3rd June, 1889. 


9134. Ovrpoor Game, W. A. Morrison, Leeds. 

9135. Stream Steerinc Gear of Surps, J. C. Wallace 
and M. P. Campbell, Glasgow. 

9136. VenTILatTine Sewers, G. Olliver, Brighton. 

9137. Arracuinc Door Hanpies to Sprnpies, G. B. 
Wilkes and J. W. B. Bishop, London. 

9188. De.iverrnc Liquips in Excuance for a Corn, 
W. Watson, Rochdale. 

9139. Corset Fasteninc, W. H. Wheatley.—({L. Sacan- 
ville, United States.) 

9140. Irnow and Sreet, G. Hatton, Stourbridge. 

9141. Stupe Rue Inxpicator, H. Andrews, London. 

9142. Reep Musicat Instruments, W. Brierley.—(C. 
Baudenbacher, Germany.) 

9143. Spreapinc and Draymsc Macuryss, J. Wood and 
J.J. Robinson, Manchester. 

9144. Cups for Rope Havuiace, N. Williams, Man- 
chester. 

9145. Paper-makine, J. Craig, Cheshire. 


~~ Om Corovr Box, H. 8. and H. Farncombe, 
ighton. 
9147. Wrraprawinec Mo.ren Grass from FoRNACES, 


J. W. Horner, near Barnsley. 
9148. Wixpow Guass, F. E. Grosse, London. 
9149. Dyerse Woot, 8. Mason, jun., London. 
9150. Penampucator Jornts, T. R. Voce, Birmingham. 
9151. Locks, A. Sweet, London. 
— PREVENTING the EscaPE of Waste Om, M. Keogh, 


9153. _ Gatvanic Batrery, D. J. Arnold and H. B. 
Coryell, London. 

9154. FURNACE Frre-crates, J. F. Wake and T. F. 
Passman, Middlesbrough. 

9155. Fasrenrncs for Wixpows, &c., R. C. Wilford, 
Huddersfield. 

9156. Witaprawine Tusss, T. Campbell, London. 

—_ Tosacco-Boxes, J.T. King.—(D. C. Ripley, United 
tates.) 

9158. 4 Motors, J. T. King.—{J. S. Connelly, United 
States, 

9159. Apsustment of Cytinpers of Pistons, M. 
Douglas and another, Sunderland. 

9160. Opzntne, &c., the Doors of Raitway CARRIAGES, 
J. H. Lewis, London. 

=e. PxotocrapPHic Sxuttrer, G. Dicken, Notting- 


m. 
9162. Armatures of Dynamo Macuinges, C. E. L. 
rown, London. 

9163. E.ecrricity Meters, L. B. Miller, London. 

9164. CLamprne the Corners of Picture Frames, ©. 
Honebrook, London. 

9165. MeTaLiic Compounns of Poenovorps, A. H. Aller 
and W. W. Staveley, Sheffield. 

9166. EvecrricaL Repgater, D. Wells, Edinburgh. 

9167. Recorpinc Apparatus, F. Chadwick.—(J. F. 
Baker, Gibraltar.) 

9168. Destruction of Insects, W. 8. Freeman, Kent. 

9169. Strrrvps, J. Head, London. 

9170. Wirz Drawine Apparatus, B. Beguz and P. 
Boecker, jun., London. 

9171. De.tverrnc Goops in Excuance for Corn, E. 8. 

‘ord, G. Haydon, W. Vail, and J. C. Duke, London. 
9172. | gag Pumps, T. 8. Yorke and W. Godfrey, 
mdo’ 

9173. Water Gas, R. Simon and F. Wertenbruch, 
London. 

9174. Desrroyinc Grounp and other Animats, &c., 
E. Apperley, London. 

9175. Fittinc and Empryine Borrtues, G. J. Chambers 


9190. Dumpine Cars, J. Duff, Liverpool.—{Date ine 
for under Patents, &c., Act, 1883, Sec. 103 
December, 1888, being date of application in ‘ihe 
United States. ] 

. Compinep Reet and Cusnion, A. J. Loftus, 


London. 
9192. Frrtixe for Evecrrouiers, W. W. Strode and W. 
Davis, London. 


9193. ~—aoremneenl A. W. Hirst, London. 
9194. Sizves, D. McDonald, London 
9195. ARTiICLEs of PaPEr. &c., G L F. Ozouf and L, A. 
Leprince, London. 
9196. Ionrtrxnc Lamps, H. H. Lake.—(H. A. Chapin, 
United States.) 
9197. Re.ays for TeLecRaPuic Purposes, H. Lubliner, 
London. 
9198. ALBums, 8. Markus and B. Fuchs, London. 
9199. CLosine Swixernc Doors, W. 8. Harrison, 
London. 
9200. THERMOMETERS, A. Keddie, London. 
9201. Tortet and CLEaNsine Soaps, J. Snowdon, jun., 
on. 
9202. MeasuRING TemPERaTuRR, J. W. Gooch, Windsor, 
and C. A. Baker, London. 
9208. Morors, E. Butler and Butler's Patent Petrol- 
Cycle Syndicate, London. 
4th June, 1889. 
9204. Fitrerine, J. E. Warren, London. 
9205. Non-Excentric VaLvE Gear, M. tL Welch and J. 
J. McDonough, London. 
9206. Irnon and Sreg., J. T. King.—(W. 
United States.) 
9207. CLEANSING MaTERIALS, J. C. 8S. McLay and J. A. 
Fisher, London. 
9208. Stop Cocks, W. Payton, London. 
— BREECH-LOADING Guns, &c., L. E. Parfitt, Bir- 


9210. ESTOON Hope, 8. Delafield, Bedford. 
9211. on Lips to Baskets, &. , E. W. Futvoye, 
mdon. 
9212. PHorocraPnic BurnisHinc Macuine, J. Apple- 
yard, Bradford. 
9213. oe Rest and FLower Hotper, 8. Delafield, 


Bedford. 

9214. Swivets for Watcn Keys, J. Ashwin, Bir- 
mingham. 

9215. Sarery Apparatus for Mine Caczs, C. C. Elliott, 
Sheffield. 


9216. Strprne Buiock at the back of Horrer of Piano 
Action, C. Barker, Croyd 


ydon. 
9217. Muvers’ Sarery Lamps, W. Patterson, Newcastle- 
u 


pon-Tyne. 
= Pans for Borttnc Corrections, &c., R. Low, 
iw. 


9219. Wrre-pRawino Apparatus, G. Christie, Glasgow. 
ee Stop Motions, T. McKerman, West 


R. Jones, 


9221. Sink Rervuse "er, I. G. Peckover, London. 
9222. Dryino Stoves, A. J. B. Edwards, a 
9223. Wor.p Crock, J. Ww. Mason, Edinb’ 

9224. Rarip Heatine Sarety Tea Ton Kuevae, A. ". Nunn, 

westoft. 
9225. Treatinc Waste Pickie from GALVANISING 
Works, T. Turner, Birmingham 
9226. MopE of PRESERVING Fruit, B. Johnson, Bir- 


9227. Beer Lirrinc Enoryes for Cootinc the Liquor, 
W. C. Butler, London. 

9228. Prorscrors for Boots, E. Duerden and J. 
Cheetham, London. 

9229, ARTIFICIAL Teers, E. A. Floyd, Canada. 

Bosks, F. T. Plester, London. 

9231. ReouLaTinc CURRENTS generated by_ Sxunt 
Wounp Dywamo-ELectric Macuinss, W. E. Heys.— 
(B. P. Clark, United States.) 

9232. Stoppers for AERATED WATER Borties, J. 
Humphreys, Manchester. 

9233. Barret Trivrer, W. Simpson, 8. Smart, and R. 
Skirrow, Manchester. 

9234. CoLtournep Fancy Pictures, F. Héfemayer, 
London. 

9235. Sprinnine Cans, G. Stiehle, London. 

9236. Rettine all Gommy Fisres, J. Palmer, London. 

9237. — Evecrric Generators, G. E. Dorman, 


Staff 
a . —'remenes Apparatus, R. H. Courtenay, 
ndon. 
9239. Brakes, J. Fothergill, T. and A. Swale, and T. 
Walker, Keighley. 
9240. Winpow Beene, G. and J. H. Taylor, Notting- 


9241. Execrric Meters, A. A. C. Swinton, London. 

9242. Locx-striTcH Szwisc Macurness, H. Moore, Wel- 
lingborough. 

9243. Stop Motions of MacHungs, A. <a Halifax. 

9244. Auromatic Fitter, J. oe Belfast. 

9245. Trimmine the Wicks of Lamps, H. D. Hinks, 
Birmingham. 


9246. TreaTinc Sea-waTer for Marre Borers, W. 
Bramley, Middlesbro’-on-Tees. 
Sroprer for Casxs, G. Kyte and F. 8. Harbidge, 


9247. 
9248. FASTENER for Wootten Fasrics, G. Tucker, 
Bi ham. 


9249. Preventive Fauiino-orr of Teapot Lips, G. 
Smith and T. Mountford, Stoke-on-Trent. 
9250. yan tha = : peaamcameae J. H. Dobb and J. 


9251. "Sowme Same, 3. A. Wilson, Dundee. 
9252. Brusx, 4 H. Anderson and W. Wilson, New- 


castle-on- 
a Corps, T. Sanderson, Newcastle- 


9253. CatcoH 
on-Tyne. 

9254. DyErine a. J. Frost, eee 

9255. Hi 


Baskets, C. 

9256. ae "SewEr Gas, J. J. Shaw, Willington-on- 

9257. Tix Lrxincs to Wau1s, H. T. and H. Holloway, 
London. 

= - ——egpaasd Sicnat Lamps, F, L. and W. 8. Rawson, 


mdon. 

9 59. Tewston Devices for BLixp Corps, F. McIlvenna, 
Manchester. 

9240. AnTI-concussion Rupser Tyres, G. Simpson, 
Belfast. 

9261. Beatinc Carpets, A. Midgley, Kingston-on- 


mes. 
9262. Lever Sasu Fasteners, I. Whitehouse and R. W 
Blood, Birmingham. 
9263. MgasuRING Seep, &c., D. Henderson,-London. 
9264 Cover for Gum Bortz, B. L. F. Potts, London. 
9265. Srezrinc Gear, A. J. Boult.—(The Pneumatic 
Steering Gear and Manufacturing Company, United 


9266. Horse Rakes, W. Garner, London. 
9267. ArtiFiciaL Ivory, A. de Pont and 8. de Pont, 





London. 

9176. Envevorgs, G. Spencer, London. 

9177. Smoxine Pipes, &c., J. Norman, Glasgow. 

9178. Steam Crane, J. R. Cotton, London. 

9179. StRap-HOLDER for UmMBRELLAS, &c., H. V. Mann- 
Tiechler, London. 

—* Cravat Apsuster, H. V. Mann-Tiechler, fLon- 
on 

9181. Puriryisc Avconot, E. Luck, London. 

9182. Swrrcnine Evecrric Currents, A. Graham, 
London. 

9183. Excrtinc Liqurp for Execrric Batreries, M. 
Sussmann, London. 

9184. Varnisu, E. Mourlot, fils, London. 

9185. ELectric SAFETY SIGNALLING Devices, J. Haas, 


don. 
9186. Practne Paper Tuses on Sprnpies of Sprnnrxa 
Macuines, A. J. Boult.—(A. Streubel, Germany. 
9187. Coatrna Iron or Steet with Copper, H. H. 


Png one London. 
.es and Stoppers, E. Hazlehurst and J. 
a Liverpool. 

9189. Dumprine Cars, J. Duff, pe ee eo 
for under Patents, &., Act, 1883, Sec. 108, 1 
December, 1888, being ‘date of application in the 
United States } 





9268. KeyLess Locks, A. J. Boult.—{Z. Féret, France.) 

9269. Ptayinc Carps, P. M. Justice.—(R. F. Foster 
and A. J. Leith, United States.) 

9270. Woop Screws, C. D. Rogers, London. 

9271. Woop Screws, C. D. > London. 

9272. Bicycues, R. Ww London. 

9273. Equitiprium Vatves, I. 8. er J. T. McDougall 
and W. H. Fowler, London. 

9274. AcTtuaTinc the Hammer of an Atarm Bett, J. 
Hall, London. 

9275. Wasnine Macurines, A. Bidtel, mg 

9276. Dryinc Matt, A. Gough, sen. 

9277. Tuse Jornt, A. M. A. V. Daprement Semeden, 
London. 

9278. Maxine ArTicLEs in Grass, D. Pearce and T. W. 
Webb, London. 

9279. Heatine Gas, B. Loomis, London. 

9280. AGITATING APPARATOS, 8. Hirschler, London. 

9281. Ketries, J. Yates, London. 

9282. Gear for VeLocipepes, H. A. Becker, London. 

9288. Merartic Precipitates, H. Goldschmidt, 
London. 

9284. MeTa.iic TeLePHone Circuits, H. L. Burbank, 
London. 


9285. Razor Strroppinc Devices, F., R., and O. 
Kampfe, London 





9286. Suraicat Sueets, &c., W. B. Robinson, jun., 


mdon, 
9287. Rartway Axces, H. Aiken, London. 
9288. Gas, W. Clark, London 


9289. Propucine STEEL ‘eneee from the Ore, 
W. Fitz-C. M. McCarty, W. H. Ashton, and H. D. 
Walbridge, London. 
9290. Waterr-cLosets, A. Elmendorf, 8. A. Gardner, 
and C. Prentis, London. 
9291. Drums for CenrrirvcaL Separators, 8. C. 
Hauberg, London. 
9292. —— Srerco Prares, &., R. P. Tickle, 
mdon. 
9293, Stream Generators, J. A. Eno, Londo 
9294. Exectric Motors, H. H. Lake.—(C. S "Bradley, 
United States ) 
9295. Postan Carps, H. H. Lake.—(W. H. Bunce, D. 
Slate, and J. Rodda, United States ) 
9296. Pipe Wrencues, H. H. Lake.—(J. 7. Hawkins, 
United States.) 
= Dress Paps, H. H. Lake.—{(S. Wheeler, United 
tates.) 
9298. AtracnmeEnt for Lawn Mowers, F. A. De Land, 
London. 
9299. Pipe Wrencues, H. H. Lake.—(&. S. Boynton, 
United States.) 
9300, Dynamo-gLectric Macuings, H. H. Lake.—(H. 
Lemp, United States.) 
9301. Buast Furnaces, J. Gill, London. 
9302. Prixtinc MacHINEs, Fr. F. W. Oldfield, W. W. 
Head, and H. R. Mark, London. 
9303. PRESERVES, T. D. Coustas, London. 
9304. Swircnes for E.ecrricat Purposes, W. Barni- 
coat, London. 
9305. Water-cLoseT Basins and Trars, E. Johns, 


mdon. 

9806. Macninery for Wasuino Piates, G. W. B. Crees, 
London. 

9307. Lace Eyexet, F, Hall, London. 


5th June, 1889. 


9308. Reapine Stanps, A. Weber, London. 

9309. Firtines for Umspre.ia Sticks, &c., J. Taylor, 
London. 

9310. Boor CLeaninc Apparatus, 8. C, Homersham, 
London. 

9311. Bat Vatves, H. J. Burgess, Brighton. 

9312. PuorograpHic Box Cameras, G. C. Inkpen, 
Southsea. 

9313. Makinec Paper Untearasix, G. F. Gregory, 
London. 

9314. Lapres’ Fan, J. Clark and G. Berry, London. 

9315. Turnine Up the Ro-iers of WasHino Macuings, 
C. Dean and A. Holmes, Huddersfield. 

9316. Gas Motor Enarnes, J. , Gloucester. 

9317. Macaine for Ruuinec Siartes, &c., T. D. Dales, 
Medomsley. 

9318. Extincuisners for Pararrin Lamps, J. Stark, 


Liverpool. 
ae Ratsino SunkeN Suips, W. Dowland, Hamp- 
shire. 
9320. Piston Rinos, A. T. Allen, Sheffield. 
9821. Vatve and Firrines for Liquips, F. M. Maynard, 
Southampton. 
E. George and R. J. 


9322. Domestic APPLIANCE, 


Hooper-Rastrick, London. 
9323. PLovexine, J. Callingham, Whitstable. 
9824. Lirtine and Layino Pavine Sxaps, T. Robottom, 
Nuneaton. 
9325. Curprinc Horses, &c., W. and W. H. Burman, 
irming! 


9326. CLEANING Corton, B. A. Dobson, W. Hamer, and 
W. Butterworth, Manchester. 

9827. Manuracture of Water Gas, 8. Fox and E. 
Blass, London. 

a Boiters for Heatino, H, Collier and E, Binns, 


alifax 

9329. Bescus and Suspenpers, E. Maitland, London. 

9330. Optica Toy, C. Carus-Wilson, West urne- 
mouth. 

9331. SypnHon Cistern, F. G. and J. Rowson, London. 

9332. Trusses, R. G. Britnell, London. 

9333. LANTERNS, W. Defries and V. I. yor London. 

9334. CLoTH CurTTErs, J. Philippsohn and W. Lesch- 
ziner, London. 

9335. OrenING and CLosinc Winpow Sasnes, A. E. 
eee, Anerley. 

93836. m Generator and other Furnaces, J. J. and 
T. F. Meldrum, Liverpool. 

9337. Knitrep Jackets, B. W. Russell, London. 

9338. Firtinc Winpow Sasues, J. Ingleson, London. 

9339. Havutace Rope Cups, J. W. Glover, Live 1. 

9340. Packine Rinos for Pistons, &c., M. Husbands, 
London. 

9341. CLeantno Carpets, 8. Simmons, London. 

9342. SHoe Buttons, H. 8. Thayer, United States. 
9343. Retrarnino Pictures, &c., in an Upricut Post- 
tion, C. Groombridge and J. P. Rickman, London. 

9344. Nicut Dresses, &c., C. Dawson, London. 

9345. Vermin Trap, W. Mitchell, London. 

9346. Packine-case, W. Mitchell, London. 

9347. Ticket Fastener, F. E. Lange, London. 

9348. PreraraTion of an ALIMENTARY CompounnD, E. 
J. T. Digby, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


401 pal. Iypicatine Device ror CHARGING FURNACES, 
B. Walsh, jun., St. Lowis, Mo.—Filed August 16th, 
1888. 

Claim.—({1) The combination, with the ates of 
a blast furnace, of an alarm circuit and a lever 
controlled by the charge in the magazine and ada 
to automatically close the alarm circuit, substantially 
as and for the purposes set forth. (2) In an indicating 
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device for furnaces, the combination, with the maga- 
zine, of a pivotted lever, one rw od which projects 
into the —e and is S tieg by the — 
therein, an electro-magne' ——o a e other 
arm of the lever, and an electric alarm circuit in which 
the electro-magnet is located, substantially as and for 
the purposes described. 








401,656. Macuine ror Makino Hors anp SHOVELs, 
H. B. Marchand, Pittsburg, Pa.—Filed October 9th 
Claim.—(1) In a metal pressing and shaping m. 
the combination of the anvil G, the self- Saietine et 
C, the sliding former I, and the folding device H, sub. 
stantially as described. (2) In a metal shaping and 
the bination of an anvil, a 
yielding die, a sliding former adapted to be moved 
along the pressing face of said die, a pivotted folding 
device, and suitable NE | mechanism, substanti- 
ally as described. (3) In a metal pressing and shaping 
machine, the combination of an anvil, a yielding die, 
a sliding former adapted to be moved along the face of 
said die, a pivotted folding device, a vertically mov. 
able frame provided with suitable shaping devices and 
having means for operating the folder and former, and 








a piston for actuating the frame and die, substanti; ally 
as described. (4) In a metal pressing and shaping 

the combination of an anvil having bearings 
for a rock shaft, a folding device carried by. said rock 
shaft, a yielding die, a men | former adapted to move 
along the face of the die, said former being provided 
with a pointed end and carrying a vertical mandrel, 
a vertically movable frame having a vertical mandrel 
and shaping devices, and provided with means for 
operating the folder and the sliding former, a steam 
cylinder, and a piston for actuating the frame and die, 
substantially as described. (5) In a metal pressing 
and shaping machine, the combination of the die C, 
the sliding former I, and the anvil G, the faces of said 
die and anvil being inclined at any suitable angle, 
substantially as described. 


401,669. Dynamo-eLectric Macuser, &. 
Newark, N.J.—Filed September 22nd, 1882. 
Claim. —(1) A core for electrical generators operating 
by inductive action, composed of alternate sections, 
a. < or discs of magnetic and insulating materials, 
ion with lated coils wound thereon, 

as set forth. (2) A core for electrical generators opera- 
ting by inductive action, composed of iron plates, 
sections, or discs, with interposed plates or sections of 
insulating material, in combination with insulated 
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401,669 : : 
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coils wound thereon at right angles to the planes or 
lines of the insulating sections, as set forth. (3) A 
core for electrical generators operating, by inductive 
action, composed of iron sections, plates, or discs, with 
inte: plates or sections of insul ating material, in 
combination with means for binding and holding the 
same together and insulated coils wound thereon at 
right angles to the planes or lines of the insulating 
ons, as set forth. 


m1 ye. ComBineD Motor AND ELectric GENERATOR, 
F. Shawhan, Dayton, Ohio.—Filed March 2rd, 





1508. 

Claim.—(1) In an electric generator, a frame support- 
ing the field magnets and provided with a contracted 
hood extending from one end thereof, and an arma- 
ture shaft, one end of which is supported in the frame 
and the other in the hood, a commutator arranged 
within the hood, and commutator brushes supported 
by said hood, substantially as described. (2) In a 
combined electric generator and motor therefor, a 
frame supporting the field magnets, provided with a 
hood enclosing the commutator and brushes therefor, 
acasing between the field magnets and frame enclosing 
the ex portions of the armature, and a casing 
sec to the other end of the frame enclosing the 
motor connected to the armature shaft, whereby all 
the operative parts of the generator and motor are 
protected from exposure, substantially as described. 
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(3) In an electric generator, a frame supporting the 
field magnets, casings a ed between the field 
magnets and frame, and a ‘nook enclosing the commu- 
tator and brushes, whereby the operative parts of the 
= posecom +. — fd field 
magnets to the air, substan ty as 
described. “a tn an ae , the 
tion, with an armature shaft carrying a cousmutator, 








of a disc of 1 insula’ material, casings attached to 
said disc, commutator brushes sliding in said casings, -] 
upon the en 


springs secured to the disc and 
said brushes, and adjusting screws in the ends of 
the springs, substantially as described 
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years, be opened on the Saturday previous to the general 
opening of the following Monday. 
Table of Space Allotted at some Large Shows. 


THE ROYAL SHOW AT WINDSOR. 
Iv 1851 the Royal Agricultural Society of England 





| 





held its twelfth show under the walls of Windsor Castle.| ~~ 4 P 4: ; 
This year it returns to Windsor, and, under the presidency 1 8 ys >; |3e 3 2 

of the Queen, celebrates its fiftieth year of activity. The | (pen = td pace notin 224g Be $33 $23 gee 
Society has every reason to be proud of the results of its cluded.) eae Sa” 3s” het ig ae 


Jabours and influence in the thirty-eight years that have 


Next week also the races will vie with the Show for public 
attention, and in bringing sightseers who require accommo- 
dation. There are no trials of implements this year, so 
that visitors will be able to “do the Show” in less time 
than would otherwise be necessary, but 7446 entries in 
553 stands will take some time even to pass by. 

The programme which has been issued contains more 
information concerning the Show than is usual; and parti- 
culars concerning train and other services are also given. 








passed in the interval, and the vast quantity of machinery | ordinary .. .. .. .. -+. 10,378 | 7,253 | 5,508 | 9,569 46,000 
and implements, and of horses, cattle, and other animals, | 

which will be exhibited next week on the 120 acres of | Machinery in motion .. ... 2,496 | 1,607 | 1,125 1,949 | 4,688 
Windsor Great Park, will give an impressive idea of the | Special shedding (including 
high value which is attached to the Society’s yearly | seeds, models, &c.) .. «. 








2,728 | 1,883 | 1,584 1,618 2,220 





Cab fares have been fixed by the Windsor Corporation, 
and Messrs. Buckland and Sons, honorary secretaries of 
the Local Committee, Windsor—full address not given 
in the programme—will provide lists of lodgings to let. 
Special arrangements have been made with the railway 





gatherings. A finer or more attractive site or situation 


"y5,602 | 10,743 | 8,217 13,126 | 22, 
could probably not be obtained in all England than that Abo A Bessy 


which the Queen has placed at the disposal of the Society ~ On Monday last a large proportion ¢ of the whole of the 


companies for increased number of trains and special 
rates. 
The quantity of machinery and implements exhibited is, 





and its supporters, and only fine weather is necessary to machinery and implements were on the ground; and the | as already mentioned, very great, but as far as we can 


make the meeting of 1889 one of the most successful ever | Society, having in view the not extensive railway | learn, there are very few novelties in any class; and hence 
held. The Show opens on what is called Midsummer accommodation, has done well to insist on early delivery. | those who attend the Show for the purpose of being up to 
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MAP OF DISTRICT AND OF THE SHOW GROUND, ROYAL AGRICULTURAL SHOW, WINDSOR. 

















Day, and it is very much to be hoped that some Queen’s 
weather will give apparent reason for the name. At 
present the Show ground is in excellent condition, The 
road between the Long Walk and the entrance is very 
dusty; but it is short, and the distance from the Castle 
can be walked in twenty minutes. The railway stations 
of the Great Western Railway and of the London and 
South-Western are near the centre of the town, and 
access to the Show ground may be accounted easy. Those, 
however, who have to spend much time in the show 
grounds will not choose to walk to them, for, with the 
exception of the ever-to-be-remembered Kilburn Show in 
1879, the space covered by shedding is greater than at 
any other time. Applications for over 16,000ft. run of 
shedding were received by the Society, and 15,602ft. run 
have been actually allotted, twenty-five acres more ground 
than was at first sought by the Society having been 
obtained, and even this has not been found to be enough 
to meet all the applications. The above table gives a 
comparison of the space allotted in several of the years 
of large shows. The 15,602ft. this year is that allotted, 
rag not as in previous years, the whole of that applied 
or. 

The implement department will, as in the past few 





The railway companies have not been able to make special 
sidings for the purpose of the Show, as has been the case 
at some other places; but the station at Datchet, as well 
as those in Windsor, has been used for the delivery 
of a large quantity of the material now on the Show 
ground, and no difficulties have been met with. 
Although Windsor offers many attractions as a meeting 
lace, it is a small one, and accommodation for visitors 
is correspondingly meagre, difficult to obtain and costly. 
Hotels are few in number, and although apartments are 
to be had, there are not many of a spacious kind. Near 
Windsor, however, are several small towns, including 
Slough, Maidenhead, Staines, Egham, and some others, 
so that visitors who have any trouble in getting a place 
wherein to rest their Show-weary body in Windsor, will 
be able to get it within half-an-hour’s journey therefrom ; 
but, of course, time must be allowed for this. It happens 
that Windsor is very busy just now. During this week 
the Ascot races have filled the hotels and much of the 
most readily obtained or accessible accommodation for 
visitors; and these last have hardly left the place before 
those coming to the Show enter; and indeed many of the 
supporters of the Royal Agricultural Society take up 
their quarters in and near Windsor to-day and to-morrow. 


date in agricultural mechanics will not find their labours 

very heavy, or at all events the results will not make a 

very heavy call upon either their memories or their note 
8. 


We give above a general plan of the Show ground, and 

a small map showing the relative positions of the railway 
stations, town, and Show ground. From the former it 
will be seen that it is somewhat different in form to most 
showyards. These are, as a rule, long and rather narrow, 
so much so that from the entrance there are usually but 
one or two long avenues leading through the implement 
yard to the live stock section. At Windsor the yard is 
‘much broader, so that from the entrance five avenues of 
shedding, which will be occupied by implements, branch 
out in fan-like form. The centre one leads to the Queen’s 
| pavilion, a handsome structure, which is built in the 
‘middle of the Show ground. This building will bea 
| great feature of the yard, having a frontage of 64ft. and a 
epth of 54ft. The arrangement, which has been in 
charge of Mr. Wilson Bennison, the surveyor to the 
Society, is admirable, and it may, safely be said that a 
better yard, or one with more picturesque surroundings, 
has not been used for an agricultural show, the nearest 
approach being that on the Downs above Bath, on which 
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the Bath and West of England Society held its centennial 
meeting a dozen years ago. Special care has been taken 
to provide against loss by fire in the great show. 
he water supply is laid on at constant high pressure 
through the Show ground in a 6in. main, which ramifies 
in 4in. and 3in. branches to various directions, having con- 
nected therein a dozen hydrants, each capable of project- 
ing a jet through a lin. nozzle a distance of 65ft. The 
position of each hydrant is clearly indicated by a red 
inted post bearing a triangular-framed head, which can 
quickly discerned from any direction. An equilateral 
triangle was struck on the plan of the Show ground, and 
the three apices marked down for the site of a fire engine 
station. Each side of the triangle measures one-third of 
a mile, so that a visit to each of the fire engine stations 
will involve a journey of one mile. Mr. J. H. 
Heathman, fire engineer, of London, informs us that 
Mr. Bennison has afforded him every possible assistance, 
and no expense has been spared to prevent the possi- 
bility of a conflagration gaining much headway. Six fire- 
men in uniform are provided, as well as six metropolitan 
pattern curricle fire engines, two water-carrying fire 
engines, four portable hand fire engines as designed for 
the Earl of Essex, fourteen Brigade hand fire pumps, six 
Tozer pattern hand fire pumps, six dozen fire buckets 
hung upon stands of a new pattern, 3000ft. of hose, many 
standpipes and hydrants, accessories, and eighteen sets of 
small tap hose and connections. Mr. Heathman will per- 
sonally attend the Show, both day and night, to direct his 
staff in case of emergency. Provision against fire has 
never before been carried out upon so complete a scale. 
When the Society met in Windsor in 1851 there was a 
loss of £1294; but as prizes are offered for various 
machines to be entered for trial next year at Plymouth, 
we may hope that this year’s gathering will result in a 
rey and no doubt it will if the weather is in the least 
ind. The former meeting at Plymouth took place in 
1865, and some important trials then took place, 
reapers, mowers, haymakers, drills, manure distributors, 
carts, and wagons and horse-rakes, being the subject of the 
trials. For next year’s meeting prizes are offered for :—(1) 
Light portable motors, steam or other, up to 6 - horse 
power indicated; (2) grist mills for use on a farm, to be 
worked by an engine not exceeding 4-horse power 
nominal; (3) disintegrators, suitable for working with a 
portable engine not exceeding 8-horse power nominal, or 
a traction engine not exceeding 6-horse power nominal; 
(4) cider-making machinery. The number of implements 
exhibited at Windsor in 1851 is not recorded, but the 
number exhibited at Exeter in the previous year was 
1223, and at Lewes in 1852 the number was 1722, so that 
some idea of the number in 1851 may be gathered. 








LOCOMOTIVE PRACTICE IN AMERICA. 
By AN AMERICAN ENGINEER. 

ReearpinG the theory which is urged that steel is not 
such a good conductor of heat as copper, it is, I think, 
while admitting it, very easily disposed of by the fact 
that the temperature in the smoke-box is the real 
criterion of this question, and of the question which is 
now agitating some superintendents, whether thick or 
thin plates in the fire-box are most economical for making 
steam. The heat has only two main outlets, one through 
the water in the boiler, the other through the smoke-box. 
If the temperature of the latter is too high, it can be 
corrected by giving the boiler more heating suface. Of 
course that means increasing the size, but the extra 
expense to do that is very little, and is more than made 
up by its advantages in other ways. It is probable that 
the large heating surface found economical here is due to 
the great difference in the facility which steel and iron on 
the one hand offer to the transmission of heat, compared 
to brass and copper on the other. Iron stay bolts are a 
necessary and natural adjunct to the steel box, and if 
made of some first-class iron, are evidently superior to 
copper. 

With the view of getting a large heating surface, the 
tubes are generally placed too close together, for where 
bad water only can be obtained, or where from some 
other reason it is impossible to keep the boilers thoroughly 
clean, a comparatively large space should undoubtedly be 
left between the tubes independently of the question of 
enough space for the escape of steam. Some designers 
follow out this idea in spacing tubes, always placing 
them so that there is a clear vertical space between each 
vertical row of tubes. 

At the last meeting of the Master Mechanics’ Associa- 
tion the Committee on Proportion of Cylinders to Boiler 
sent in a report from which the following is extracted :— 

“The total heating surface of a boiler should be governed 
by the horse-power developed when the engine is exerting 
its maximum continuous effort. 

“To obtain the most economical results, boilers cannot 
be designed to suit the many various conditions of service 
and character of fuel by any hard and fixed rule. For 
average practice, with bituminous coal, where steam 
passages are ample, your committee recommend that two 
square feet of heating surface be provided for each horse- 
power developed when the engine is exerting its maximum 
continuous effort. 

“To arrive at such maximum horse-power it is sug- 
gested that for ordinary passenger and freight engines a 
piston speed of 800ft. per minute, in connection with 
40 per cent. of boiler steam pressure, be assumed ; and 
upon this assumption the following formule for engines 
with 24in. stroke are submitted:—(A) Area of one cylinder 
in inches multiplied by 5°8 equals total heating surface ; 
(B) total heating surface divided by 11 equals fire-box 
heating surface ; (C) total heating surface divided by 70 
equals grate area; (D) total heating surface divided 
by 400 equals fiue area. 

“It appears that the grate area is capable of a wider 





range in dimensions than other parts of the boiler, and by 
making this abnormally large, as in the case of the 
Wootten and other kindred boilers, grades of fuel, other- 
wise of little use, can be successfully burned. 

“With the same size of cylinder a switching engine 
requires less heating surface than a road engine, the 
difference depending upon the special requirements in 
each case ; but the same rule may be applied, viz., to pro- 
vide 2ft. of heating surface for each horse-power developed 
during maximum continuous effort.” 

To English ideas the locomotive frame as made in 
America appears to be a remarkable structure, and looks 
extremely old-fashioned and antiquated, especially so to 
those who have seen the original Bury frame. It seems to 
be clumsy yet weak, crude yet expensive, heavy and 
ungraceful; and, contrasted with the elegant plate frame 
of an English engine, appears to deserve any anathema 
which could be bestowed upon it from an artistic point of 
view. Most of these impressions, however, proceed from 
its unfamiliar appearance, from the knowledge that bar 
frames were discarded in England when locomotive build- 
ing was in its infancy, and they are also the natural result 
of having one’s eyes accustomed to the graceful curves of 
which the plate frame is susceptible. But they do not 
prove that the American frame is unsuited to the position 
in which it is now placed; and a more intimate acquaint- 
ance with its appearance and merits removes nearly all 
those feelings of dislike and prejudice which naturally 
arise on a first introduction. 

The plate frame, as now made in England, seems to be 
the ideal frame for a locomotive ; in appearance it satisfies 
all the promptings of mechanical instinct—light, yet very 
strong ; unyielding, yet graceful, and capable of being 


manufactured in the most simple manner, and seems to | 


leave nothing further to desire; but an acquaintance with 








| compared to the laborious work which is necessary to 
| face up the horn blocks on an English engine. 

Although the plate frame appears to be so simple in 
| its manufacture, it is really doubtful if it is cheaper than 
| the bar frame, the latter although costing so much to 
| forge, and having to be slotted in pairs instead of four or 

more pairs at a time, is slotted only on those places to 
which fittings are attached, needs very little dril ing, and 
being machined on both sides, the fitting up is very cheap 
indeed, There is really little more to do than erect it in 
place. All that chipping and facing by skilled workmen 
which is required on the plate frame, where the cylinders 
and horns are to be attached, is avoided, and the cheaper 
labour of a machine substituted. 

Plate frames have been tried here, but have invariably 
met with misfortune; it is one example of an 
imported idea which has really failed through want of 
experience in the designer, we | these failures have given 
rise to the opinion which is now general, that 
they are too rigid to use on the rough road beds of 
American railways. This opinion, however, will hardly 
bear examination, the strains complained of must all pass 
through the springs before reaching the frame, and their 
ultimate effect on it is not sufficient to account for the 
failures; but when the few examples of plate frames made 
here are examined by one experienced in their design, it 
is immediately seen that they are deficient in depth. This 
is especially so over the horns, a place which English 

| experience shows to be peculiarly sensitive to lack of 
material. These plate frames have been used here, chiefly 
through a desire to get a wider fire-box than was 
admissible when using the bar frame. The introduction 
of the fire-box placed above the frame will, however, do 
away with even this reason for using the plate frames, 
| and it is not probable that they will ever obtain a perma- 
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AMERICAN BAR FRAME. 


the bar frame reveals the fact that the plate frame, which 
in appearance is so perfect, does not show an unques- 
tionable superiority in all points. The bar frame, 


universally used in America—illustrated by the accom- | 


panying cut—is not by any means the original Bury 
frame, as one might at first suppose. 
have naturally improved the details of its design, its 


strength, its form, and also the methods pursued for | 


manufacturing and finishing it. 
simpler and stronger, all the bars composing the frame 
are rectangular in section, of such an area as experience 
has found most suitable, and are welded together 
thoroughly yet cheaply, special machinery often being 
used for this purpose. i 
slotted in pairs, but only on those parts to which the horn 
blocks, cylinders, &c., are attached, and finally drilled. The 
horn blocks are made of cast iron, one block being a wedge 
for taking up the wear, the other being made parallel ; 
they are generally held in position by one bolt only, which 
is placed at about the centre of the block. 


Although in appearance it may seem to be weak, the 
bar frame is really very strong, being especially rigid 
transversely, and has several advantages through which 
its use is retained by the most advanced locomotive super- 
intendents, and the fact that it is always used by them is 
fair proof that it possesses merit. In some respects it is 
even a better design than the plate frame. The resist- 
ance which it offers to the natural strains in a working 
locomotive is in a more direct line with those strains than 
is possible when the plate frame is used. In the latter 
the strains transmitted through the horn blocks and 
springs produce a bending moment on the plate, which, 
though not sufficient to produce distortion, requires to be 
resisted by a very large number of well fitted turned 
bolts or their equivalent. Instead of the numerous bolts 
required to fasten a horn block to the plate frame, but 
one is used for the same purpose on the bar frame, and 
indeed that one is often done without. It is the same 
with the spring links and blocks, one bolt or cotter slipped 
through the bottom of the link and underneath one of the 
bars of the frame, transmits the strain without pro- 
ducing torsion, the bolt or cotter being in double shear. 
When repairs are necessary, these arrangements of details 
are a great convenience and save a great deal of time. It 
is perhaps difficult to appreciate how great the convenience 
is without a practical acquaintance with both systems. 
By taking down the horn stay, and Joosening the one bolt 
in each horn block, both blocks can be immediately taken 
out for examination, repair, or lining up; the repairs and 
lining up being effected in such a short time as to appear 
impossible to an English mechanic. When the engine is 
in the shop for a general overhauling, the horn blocks are 
fitted up at about one-fourth the cost and labour which is 
necessary with the blocks on the plate frame; they are 
merely held up in place, tried with straight-edge and line, 
and marked off; then brought to a machine or vice, lined 


and faced up true; all being done very easily and cheaply ! 


Years of experience | 


As now made, it is much | 


It is then planed on both sides, | 


| nent footing in America unless some radical alteration 
| occurs in the design of locomotives or some unexpected 


| proof of superiority is brought forward in their favour. 
| 








MOGUL ENGINE, CANADIAN PACIFIC 
RAILWAY. 

| Our double-page supplement shows a class of Mogul engines, 
| designed and built by Mr. F. R. F. Brewn, mechanical super- 
intendent of the Canadian Pacific Railway, at the shops of the 
company, Montreal. The engines are intended for working heavy 
freight service on main lines, especially for long distances, and 
are also in some cases equipped with the Westinghouse auto- 
matic brake for special passenger service where required. The 
company has forty of these engines in operation. They are 
| distributed on different sections of the line between the Atlantic 
and Pacific oceans, and wherever they operate we are informed 
that they give equal satisfaction in freight, mixed, and slow 
passenger trains. They are free steamers, and at the same 
time economical in fuel, and, from the arrangement of wheel 
base, take the sharpest curves readily. 

The principal features are the high boiler pressure—180 lb.— 
and the large grate area—28°7 square feet—which is found 
amply sufficient to maintain the pressure under the heaviest 
service, and enables a large exhaust nozzle to be used. The 
truck has a radius of 4ft., and the engine is found to run round 
the sharpest curves with a remarkable degree of steadiness and 
freedom. The frames are forged solid from the back end to 
the front of the leading drivers ; and the upper and lower bars 
of the front frame, which embrace the cylinders, are connected 
to the main frame by spliced and keyed joints, not by butt ends 
depending upon bolts for strength. Both these bars are 
extended to the back of the buffer beam, being there 
keyed and bolted together, and to the smoke-box stay, 
the upper bar being checked on top for a heavy cross plate 
laid on flat. All are rigidly secured to the buffer beam by 
boxed angle irons, thus forming an efficient protection for the 
cylinders in case of collision. The back ends of the frames are 
securely bolted to a heavy cast iron foot-plate. The middle 
portions of the frame are stayed entirely independent of the 
boiler, with the exception of one stay at the back of the main 
driver horns, which is studded to the bottom of the front end of 
the foundation ring, as well as bolted to the frames. This stay 
is flexible enough to allow the boiler to expand, and still prevent 
twisting of the frames. The fire-box is spread over the frames, 
and is supported by cast steel slippers on top of the frames, and 
by side and back links, secured to pins in the frame, and forged 
brackets on the fire-box. The fire-box is reinforced by }in. 
plates where these brackets are studded on. The grate is 
rocked in two sections by separate handles on the face-plate, 
and the drop can be worked easily by one hand from the foot- 
plate. The ashpan is constructed in sections, so as to be easily 
removed without taking down any other part but the drop 
shaft, thus enabling any repairs to be made without taking the 
wheels out. Both ashpan and grate carriers are rigidly con- 
nected to the foundation ring only, and not to the fire-box 
sheets or frame in any way. ‘The boiler plates are all 
Siemens-Martin steel, of fire-box quality, imported from 
Scotland, with the exception of the connection ring from the 
barrel to the smoke-box, which is of Lowmoor iron and welded, 
and the whole are sheared, punched, and rivetted by Tweddell’s 
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hydraulic machinery, with steel rivets and stays of extra mild 
quality. The valves are balanced, The truck wheels are of cast 
iron, and are of special weight and quality, “N.S.” metallic 
packing is used for the piston-rods and valve stems. The 
crossheads are of mild cast steel of the Laird type, and have 
hard brass blocks with side bearings babbitted, and they run 
between forged steel slide bars. The driving axle boxes are of 
cast steel, and have brass liners to prevent cutting the driving 
wheel hubs. The rocker arms and radius links also are of 
cast steel. The engine is capable of exerting a tractive force of 
136°4 lb. per 1b. pressure on piston. It is equipped with driver 
brakes, which are of the floating type, and apply to all the driving 
wheels, a separate reservoir being used, Feed-water is supplied 
by two No, 9 Gresham and Craven combination injectors, bolted 
on the face plate, and containing in themselves steam, feed, over- 
flow, and check valves. Sight-feed lubricators are used. The 
cylinders, steam chest, and all steam are carefully 
clothed so as to avoid all possible condensation, The following 
is a list of the principal dimensions :— 


Cylinders and motion :— 
Diameter and stroke 


ee eo ee ++ 18in, x 24in, 
Distance apart of centres =... 6. 4. ue oe oe 6ft. llin, 
Steam ports, length and width .. .. .. .. .. 17in. x I}in. 


Exhaust ” ” oo ce cs oo 00 AM KM SI 
Diameter of piston rod .. ‘ 


Length of connecting rod... 4. 46 oe nee 7ft. Sin. 
Journal = » length and diameter ., 5in. x 4}in. 
ee Ree eee ae rn 54in, 
Throw of excentrics.. 2. «+ os of oc ce ce 5hin. 
ee eS ae eer ee ue le aes in. 
os ee. we sa ap Fe vadl lee Geen ae as yein. 
Wheels and frame :— 

Driving wheels, diameter .. .. .. 4ft. 9in, 
” mm Olsen, Ciisimens .. 2. 0c cs as Sin. 

i ae * a and trailing, flanged, 
re ae 5}in. 
ie a ». main driving, bald, width .. 6in. 
Driving axle journals, diameter and length .. .. Tin. x Sin. 
Truck wheels, diameter... .. .. 2. 2. s+ os 30in. 
a » tires, widthand thickness.. .. ., din. x 2hin. 
» _ axle journals, diameter and length .. ., din. x sin. 
ED. kc tc én: AO ne be ce Ve 14ft. 6in. 
Total wheel base ofengine .. .. .. .. .. «. 21ft. 14fin. 
po ee ee 3}in. 
a 4ft. 2hin, 
i. LO eee ee ee ee 4ft. Sin. 
Ay sam of cylinder to centre of drivingaxle .. .. lft, 104in. 

Boiler :— 
nC ee 1lft. 5}in. 
Diameter of smallest course outside .. .. .. .. 4ft. 6in. 
ee. a ea nt ee ee in. 
Fire-box shell sides, thickness .. .. .. .. .. iin: 
ae » throat, back and top thickness... .. yin. 
ie 1» inside, crownand back .. .. . gin. 
Pe »” ” ous «es Ge ‘cs ae .0d vein. 
Tube plates, thickmess .. .. .. «2 «2 os jin, 
Fire-box, inside, length.. .. .. .. «2 « « Sft. Ofin, 
we » Width, bottomandtop .. .. .. 3ft. 6gin. and 
3ft. 9in. 
» Outside, length.. .. .. « .. 8ft. 9in. 
~ o» . Width, bottom .. .. .. 4ft. 2}in. 
pes total depth inside, front and back 


we 9}in, and 
3ft. 6jin. 
Number of tubes 208 








ee ee 2in, 
Length between tube plates... .. .. .. .. ..  I1ft. S}fin. 
Heating surface, tubes .. .. .. .. «2 .. «. 1277°3 sq. ft. 
os Po fire-box ; eo 10°72 
ee ‘d MEE si! mw jokes ee, 
eh tle nen. ah ine mk’ dai Ke) eS h0 28°74 
Weight in working order ontruck .. .. .. .. 13,000 Ib, 
a 99 ae 0 Cae 87,000 Ib. 
’ ” sei, WHEY cc’ ae be ke oe 100,000 Ib. 
Weight ae. ee 30,000 lb. 
Capacity of tender, coal... 2. 0 6. 4. 6. eee 10 tons. 
= 2 WERGT cc ce ce ce oe «oe SOOO OD 


or 3360 American, 
Tender fitted with 33in. C.I. wheels of special weight and quality. 








WIRE AND WIRE ROPES: THEIR MANUFAC- 
TURE AND USES. 


By J. BucKNALL-SMITH. 
No. V, 

From that which has been already stated and explained con- 
cerning the construction of ordinary wire roping, or those com- 
posed of cylindrical wires, it will be evident that their cores or 
centres serve as supports for the wires and strands to be laid 
upon, but that practically they cannot be generally considered 
as contributing useful tensile strength to ropes. This will be 
doubtless apparent when it is remembered that the strand 
wires and strands themselves are usually longer than the cores, 
owing to their spiral turns or construction ; whilst the tensile 
values of the materials are different. In the last article of this 
series mention was made of roping constructed of sectional 
wires so as to present more suitable wearing surfaces. Referring 
to this last-named class, in 1884 Messrs. Latch and Batchelor— 
of Messrs. Elliot and Co.—obtained letters patent for a novel 
and ingenious construction, termed “locked coil or stranded 
ropes.” The principle incorporated in this manufacture consists 
in the employment of various suitably shaped wires, which, 
when closed together, interlock and present a structure 
with a uniform wearing surface, in which each component wire 
is permanently held in its proper normal position. Ropes con- 
structed according to this invention were first publicly ex- 
hibited at the Inventions Exhibition held at Kensington in 
1885, As before mentioned, this principle of construction may 
be applied to the production of either locked stranded or locked 
coil ropes, an example of the latter being represented by the 
accompanying illustration, Fig.1. This transverse section shows 
a rope composed of an ordinary wire 
core areund which a series of 
cylindrical and radial wires are 
closed, followed by an outside shell 
or external coil of sectional wires 
which are locked or held down in 
= The various succeeding 

yers of wires are laid in alternate 
directions, i.c., one to the right- 
hand and the next to the left, and 
so on as in the manufacture of some 
compound strands previously re- 
ferred to. It will be evident that 
the internal construction, as well as 
the shape of the external interlocking wires, may be varied or 
modified to suit different requirements without departing from 
the essence of the invention, and that the principle may be 
applied to the formation of one solid rope, as shown, or to 
strands for making roping on the ordinary method. In the 
manner above explained, a dense and compact metallic rope may 
be manufactured presenting an external surface of a smooth and 
uniform nature like a cylindrical rod. These ropes may be 
made with high degrees of flexibility, and should any of the 
wires get broken from any cause, they will still be retained in 
their normal positions. In the construction of these or similar 
Topes, or those composed of compound strands mentioned in the 
preceding articles, itis necessary or desirable to vary the lays of 


Fig. | 





the consecutive coils of wire, so that all the component wires 
may bear their proportionate amount of working strain exerted 
upon the rope, and this variation may be previously determined 
in the following 

manner: Assume ~~ 's 
the above illus A 2oLy 

trated coil to be 
3in. circumference, 
and the external 
series of interlock- 
ing wires to have a 
lay or spiral pitch 
of, say, 5in., then 
the requisite lays 
for the interme- 
diate series or 
coils may be deter- 
mined by the construction of the diagram, Fig. 2. Let 
A, B, C, and D represent a rectangular parallelogram, the 
breadth of which is fixed by the predetermined maximum or 
external lay of the rope, whilst its height is similarly governed 
by the circumference of the rope in question. The diagram 
illustrated is drawn to a scale of 6in. to a foot for convenience, 
whilst the predetermined and deduced dimensions are given in 
inches. Within the parallelogram already defined project a 
series of parallel lines, a,b, c, d, ¢, and f—shown dotted—at 
various distances from the base line C D, equal to the circum- 
ferences of the different component coils or layers of inter- 
mediate wires. Draw the diagonal BC. Then, the scaled or 
measured distances, from the perpendicular A C along the 
parallel dotted lines tioned—to the intersections of the 
diagonal B C, represent the proper proportion or lengths of lays 
for the various component coils or layers. In the diagram, a 
indicates the core or neutral axis of the rope, b to e—inclusive 
—the circumferences of the different intermediate coils, and f 
the external shell of interlocking wires. The proper inter- 
vening lays thus deduced are represented on the diagram as 
lyzin., 1jin., 2jin., and 3Zin. In practice, however, sometimes 
a rather longer or disproportionate lay is given to the external 
series of wires, in order that the outside of the rope may bear 
the greatest strains, and thus first indicate any rupturing 
tendencies in the wires. Upon considering the solution pre- 
sented by the foregoing diagram, it will be understood that, 
owing to the variation of the spiral lays in accordance with the 
increasing circumferences of the contiguous annular series, the 
same lengths of wires are contained in any given rectilinear or 
axial length of rope. 

It will be evident that roping composed of “sectional wires” 
cannot be well spliced in the true acceptation of the word, 
although suitable connections may be effected by brazing, 
sockets, or other convenient coupling contrivances. As the 
inside layers of wire, which furnish a large proportion of the 
rope’s strength according to the construction at issue, are pro- 
tected from wear and deterioration, the durability of these 
ropes should be satisfactory. Further, their uniformly smooth 
surfaces must cause less wear to pulleys or drums than those of 
the ordinary formation. Comparing weights, these locked coiled 
ropes appear to figure satisfactorily, for according to publications 
it is recorded that a locked coil rope weighing 6 lb. per fathom 
broke at twenty-one tons, whereas an ordinary rope of the same 
circumference exhibited an ultimate tensile resistance of only 
thirteen tons; an ordinary rope of corresponding strength 
weighed about 8 Ib. per fathom. It is, of course, presumed that 
the class of steel used in both ropes was of similar grade or 
quality. These sectional wire ropes appear particularly suitable 
for winding and guiding purposes, although the extra first cost 
may be a consideration to some users who do not usually 
investigate the ultimate service of ropes. The writer has had 
occasion to carefully examine the performances of some of this 
type of roping at different collieries, where they appeared to be 
giving marked satisfaction ; and when recently upon the diamond 
fields of South Africa, heard their employment as aérial-standing 
ropes well spoken of. 

Last year Messrs. Latch and Batchelor obtained letters patent 
for roping composed of flattened or elliptical strands, as repre- 
sented by the accompanying illustrations, Figs. 3 and 4. The 
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Fig. 3 Fig. 4 





first figure represents a transverse section of a rope a, com- 
posed of five elongated strands b, formed of a series of wires d, 
wound round the metallic cores e, closed around any convenient 
known heart or centre c. The second figure illustrates a 
modified construction, in which the strands } are formed of the 
wires f laid round a solid metallic corey. The object of this 
invention is to provide a construction which will permit of more 
than one external component wire being in peripheral working 
contact or wear at the same time, The construction makes a 
very pretty-looking manufacture, but of its practical merits it 
is premature to express any opinions. 

In 1885 Mr. Newall introduced a type of roping, under 
the somewhat pedantic title of “the ne plus ultra of ropes,” 
which is composed of strands of parallel wires laid into 
a rope at one operation, the advantages claimed being that the 
rope is made in one machine at one operation; that the compo- 
nent parallel wires of the strands are necessarily of equal length, 
and therefore bear their equal proportion of any working strain ; 
that the lay in the strands is coincident with the lay of the 
rope, by which it is stated that “the greatest possible length 
of wire is exposed to wear.” 

About twelve months ago Messrs. Craven and Speeding, of 
Sunderland, commenced the manufacture of G. Westgarth’s 
construction of wire rope, with the result that over 150,000 
yards have been already employed for colliery or like purposes. 
It has been previously explained that during the manufacture of 
ordinary wire roping the wires composing the strands are usually 
twisted from two to three times, whilst the strands make one 
spiral turn in the rope, or, in other words, the proportion that 
the lay in the strands bears to that of the rope is commonly, in 
round figures, two or three to one; consequently an allowance is 
made for the difference of lengths, or resultant absorption 
termed in the trade the “uptake” of the strands. According 
to Mr. Westgarth’s invention, the amount of twist or spiral pitch 
put into the strands in relation to that adopted in the rope is 





proportioned and regulated with due consideration for the per- 
centage of the uptake in the component strands, and by which 


the following results are alleged to be obtained:—First, the 
torsional strains exerted upon the wires are reduced ; secondly, 
that the working strains on each wire are in the direction of its 
plane, and further, that when the rope is bent or deflected over 
pulleys, &c., the component wires give towards themselves, and 
not transversely to their axes; thirdly, that in consequence of 
their proportionate arrangement of lays or twists these ropes 
exhibit less tendency to “ kink ;” and fourthly, in virtue of the 
first and second above claimed advantages, the integral wires 
are rendered capable of wearing to a maximum extent without 
being so liable to break at the crowns of the strands. The 
Fig. 5 inventor submits that the aggre- 
gate frictional surface of the 
individual component wires de- 
pends only on the length and 
size of the rope, and not on any 
particular direction orangularity 
of lay either in the strand or 
rope. The annexed diagrams 
in Fig. 5 are given to further 
elucidate the theory of the 
improved construction under 
consideration. Assume ab to 
represent a length of rope to be 
manufactured, and a c to be the 
requisite length of the strands 
Lk eo d to form such rope, then the 
att Eee dotted are d b subtending the 
angle a, obviously indicates the points of equal length in the 
strands and rope, whereas the extension of the oblique line or 
hypotenuse from d to ¢ represents the proportion of strand 
absorbed by the twisting process, or equivalent uptake. The 
figures or divisions indicated upon the hypotenuse and base 
of the triangular diagrams represent the number of twists in 














Fig. 6 





the strands and rope respectively for a given linear length. It 
will be noticed that according to the construction of an ordinary 
rope, marked 1, in Fig. 6, a greater number of twists exist in the 
strands than in the ropes, whereas, according to Westgarth’s in- 
vention—marked 2—the number of twists in both cases are the 
same. It should be here observed that in the diagram I. all the 
divisions representing the twists are of equal length, whereas in 
the second figure the scale of spiral turns is unequal, because 
both the base and hypotenuse are divided into eight parts 
as shown, tc., all radii of the same circle being equal 
hence the lengths a 6 and ad are equal, but in the second 
example the scale of measurement is extended to the 
hypotenuse, which exceeds the length of the radius by 
the distance dc. It will be now understood that, according to 
diagram 1, nine twists are shown in the strand and eight in the 
rope, and this is stated to occasion torsional strains resulting 
from the non-coincident positions of the lays when the rope is 
put together. On the other hand, by Westgarth’s system of con- 
struction, the number of twists in the strand and rope are the 
same, notwithstanding the greater length of the former; that is 
to say, a proportion of the uptake is distributed over the lays of 
the strands so as to make the same coincident with that in the 
rope. How far this theoretical advantage is or may be corro- 
borated by practice it is premature to write. 

Diagrams 1 and 2 (of Fig 6) represent diagrammatic elevations 
of a rope constructed according to this invention, in which the 
strands are laid in the opposite direction to that of the rope, the 
parts F indicating the frictional or wearing points of one com- 
ponent wire. Diagrams 3 and 4 (of Fig. 6)represent similar views 
and principles according to a modified arrangement, i.¢., the rope 
is composed of strands twisted in the same direction as it is 
closed. Upon consulting these illustrations, it will be under- 
stood that the frictional surfaces of the wires are coincident and 
uniformly recurrent in ropes of equivalent sizes of this construc- 
tion. Certainly the principle of manufacture appears founded 
on a reasonable basis, and is devoid of the too common “ rule-of- 
thumb” proceedings. The longer exposed wearing surfaces of 
the wires, laid in the same relation to the spiral pitch of the rope, 
is again nicely demonstrated by the diagrams 3 and 4, Fig. 6. 
Westgarth’s principle of construction is also being applied to the 
manufacture of flat ropes. The patentee lays proper stress on 
the quality of wire to be employed in the production of these 
ropes, for after all, this is of the most essential importance. 

Mr. W. Armstrong, jun., of the Wingate Grange Colliery, 
has patented a combined metallic rope and electric cable 
for mining and other analogous purposes, the manufacture 
of which has been entrusted to Messrs. D. H. and G. Haggie, 
of Sunderland. The rope in question is similar to the com- 
bination of some types of telegraphic cables, only in the case 
meutioned they are employed for the simultaneous func- 
tions of winding, hauling, or guiding, &c., and electrical 
communicating purposes. In other words, within the central 
core of any suitably constructed rope, or the strands of the 
same, insulated conducting wires are provided. According to 
one practical application, these ropes are being used for colliery 
shaft winding and communication ; and obviously, it is a con- 
venience and safety for the occupants of a mining cage to be 
able at all times to transmit visible or audible signalling codes 
to the surface, independently of their position in the shaft. It 
is recorded that annually numerous accidents occur in mining 
shafts which, by some such simple means, might be largely pre- 
vented or much mitigated. The annual average of fatal acci- 
dents which occurred in shafts from 1880 to 1886 is stated to 
be 664, out of which 174 happened during the journeys up or 
down the same. Messrs. D. H. and G. Haggie have now several 
of these electrical winding ropes at work at different important 
collieries in the kingdom, some of which have been in successful 
operation for over eighteen months. These ropes vary from 
about 4}in. to 5in. in circumference, and some are over 300 
fathoms in length. Independently of thus having at all times 





a direct signalling communication with the engine-house in case 
of emergency, the provision is further useful for shaft repairing, 
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or the prevention of over-winding. The same firm is also 
manufacturing and introducing a type of “served ” wire roping, 
named by them the “Protector” rope, i.e., the wires of the com- 
ponent strands are closely covered or spun over with fine steel 


wire for protecting the same from injury and wear. Several of | 
these ropes are now in use in different parts of the world with | 


promising results. 








HERMANN GRUSON. 


Last month one of the most eminent German engineers, 
Privy Councillor Hermann Gruson, of Magdeburg, Buckau, cele- 
brated the fiftieth anniversary of his career as an engineer. 
From small beginnings this man, whose 
name is also not unknown in this country, 
created an establishment which employs to- 
day over 3000 workmen, and which has a 
world-wide reputation, more especially for 
the manufacture of war materia]. Gruson’s 
chilled cast iron armour is known all over 
the world, and finds its application in most 
of the recently erected fortifications in 
Belgium, Holland, Germany, Austria, Reu- 
mania, Italy, Denmark, and is certain to be 
applied also one day in this country. 

Born in 1821, the son of a Prussian engineer 
major, who constructed one of the earliest 
railway lines in Germany, Gruson studied at 
the University of Berlin, and at the same 
time tried to gain practical experience as an 
engineer in one of the large engine building 
works at Berlin. In 1855 Gruson com- 
menced business on his own account on a 
very small scale on the banks of the Elbe, 
as a boatbuilder, with small engine works 
attached. This led him by an accident to 
develope also the process of making chilled 
cast iron, by giving to cast iron a particularly 
hard surface through the employment of iron 
moulds, a process which had been known long 
ago, and which was much used at the time 
in England. At first he made chiefly cross- 
ings for railway switches, but presently he 
commenced to develope his works for making 
also chilled shot for the Prussian Govern- 
ment. For many years this branch of the 
works brought him large orders until the 
introduction of steel shells, which have now 
superseded the old chilled shot. His ex- 
periments in this direction had, however, 
led Gruson also largely to the introduction 
of chilled cast iron as a protection for turrets 
and batteries for coast fortifications, and 
Gruson’s works reached a development which 
would not have been thought of in their 
earlier days. In 1886 the well-known trials 
at Spezzia led to an order for two large 
armour turrets for Italy, armed with Krupp’s 
40 cm. guns, and on all parts of the coasts of 
northern Europe Gruson’s turrets are now to 
be found as coast defences. During the past 
three years the system of shielded mountings, 
known as the Schumann system, has also 
been added to the wide range of Gruson’s 
specialities, and his quick-fire guns are 
coming prominently to the front. The 
creation of an establishment covering now 
many acres of ground, turning out many 
thousands of tons of finished iron in war material, machinery, 
&c., is due chiefly to the industry, energy, and perseverance 
of Gruson, whose name will be handed down as one of the 
most prominent continental engineers. 








ALUMINIUM. 





Tu manufactureof aluminiumand sodium by the Netto process 
is carried on by the Alliance Aluminium Company, whose works 
are at Wallsend-on-Tyne. These processes are very simple and 
obtain a high degree of purity in the aluminium produced. The 
production of metallic sodium is effected by percolating molten 
caustic soda through a column of hot charcoal in huge cast iron 
pots ; the vapours of metallic sodium rise to the surface and are 
condensed in suitable apparatus, whilst the residue, consisting 





chiefly of carbonate of soda, is withdrawn through a tapping 
hole in the lower part of the pot; fresh supplies of charcoal 
and caustic soda are then introduced, so that the production 
goes on continuously for weeks or months. Each pot produces 
from 80 1b. to 100 lb. of sodium per day. The residue could 
easily be reconverted into caustic soda, but the company has 
found it more advantageous to sell it, as it is welcome material 
in several manufactures. The aluminium process is a modifica- 
tion of what is known as the Deville process, i.e., the decomposi- 
tion of an aluminium halogen salt by metallic sodium, but it 
differs from the methods previously used in the industrial pro- 
ductions of this metal in the following ways, i.¢e.:—Whilst 


hitherto the double chloride of aluminium and sodium—a salt, 
the production of which is exceedingly troublesome and expen- 





HERMANN GRUSON. 


sive—was used, the Alliance Aluminium Company uses instead 
the mineral cryolite—a double fluoride of aluminium and sodium 
—which cryolite it has secured under a special arrangement 
with the owners of the only known mine in the world. 
Although it has been known since 1855 that cryolite could be 
used for the production of aluminium, its application had hitherto 
been restricted to laboratory experiments, owing to the difficulty 
of producing pure aluminium from it, as it always contains 
quartz, and the aluminium produced from it was, in consequence, 
always materially contaminated by silicon; furthermore the 


output of aluminium was very low compared with the quantity | 


of sodium used. The patents which the company are working 
enable them to produce aluminium of 994 per cent. purity by 
the use of not much above the theoretical quantity of 24 sodium 
tolaluminium. The cryolite is melted with proper fluxes in 
reverberatory furnaces, and it is then suddenly brought into 


contact with the sodium, whereupon the reaction is completed 
in a few minutes and the aluminium is se: The use of 
eryolite had another great advantage over the double chloride 
of aluminium and sodium, namely, if the latter salt be used, 
there results, by the addition of metallic sodium, metallic 
aluminium on the one side and sodium chloride on the 
othe. A12C 162Na Cl + 6Na=2A1+8NaCl, 
the sodium chloride being valueless, or nearly so. If, how- 
ever, cryolite be used, there is obtained by its decomposition 
by means of sodium, aluminium and fluoride of ium. 
Al2 F6 +6NaF +6 Na = 2Al + 12 NaF, the latter of 
which can be reconverted by a simple operation into artificial 
| cryolite, in which aluminium is furnished by sulphate of alumina, 
112 Na F + Al2 (SO,), = Al2 F66 Na F + 3Na2804. The 
sulphate of soda is removed by dissolving 
it in water. While the cryolite is used in 
the production of aluminium, the scorix 
resulting from this process are again recon- 
verted, and so on. In this way the problem 
of producing aluminium metallurgically from 
aluminous oxide or alumina is solved. The 
whole process is a cycle, in which the out- 
going metallic aluminium is replaced by alu- 
mina sulphate, the latter being converted 
into fluoride of aluminium without any other 
ingredient than the scoriz of previous opera- 
tions. The only other material required 
being fuel, the works could not be better 
situated than at Wallsend-on-Tyne. 

Sodium, the use of which has hitherto 
been restricted by its cost, is, apart from 
its use in the manufacture of aluminium, 
bound, at the. price at which the Alliance 

luminium Company can place it on the 
market, to take a leading position in con- 
nection with many industries as a powerful 
reducing agent. Aluminium, which is 
already extensively employed in a number 
of industries, will now, with the purer quali- 
ties manufactured by this company, play a 
still more prominent part, whether alone, 
or alloyed with a small proportion of silver, 
in which alloy its lightness is maintained, its 
lustre, colour, and hardness increased. As 
an alloy with copper or iron, its applica- 
tions are manifold. The Alliance Aluminium 
Company, we are informed, produces con- 
siderable quantities both of aluminium and 
sodium, and are extending their means of 
output. 


THE NEW DEE BRIDGE. 





Tuis bridge, which will be opened for 
traffic during the present summer-——having 
been on the way for five-and-twenty years— 
was visited last week by a large party of 
engineers. No fewer than nine schemes 
have been before Parliament since 1861, for 
establishing a direct connection between 
Wales, Liverpool, and the North of England, 
by means of a tunnel under, or a bridge over 
the Dee, to enable the Cheshire lines to cross 
that river. None bore fruit until the Man- 
chester, Sheffield, and Linsolnshire Company 
introduced the scheme, which has now been 
worked out, in 1884. This work consists of 
a low level bridge, designed by Mr. Francis 
Fox, and by this link Liverpool, Manchester, and the north- 
eastern districts will obtain direct and quick access to the 
Wirral and North Wales. It crosses the Dee at Connah’s (Quay, 
and the railway will eventually come into the “ Welsh Railway 
Union” confederation, which will extend the connection down to 
South Wales. It is a substantial structure of iron, but being in 
lattice work, it looks comparatively light. There are three 
girders, two of which are stationary and measure 120ft. each, 
while the third, having a length of 140ft., swings open for the 
passage of vessels. This is the largest swing opening in the 
kingdom. It swings by a new arrangement on a pivot, arid by 
means of hydraulic power it can be opened or shut in forty 
seconds, the girder not exceeding 650 tons in weight. The 
| central pillar is 70ft. in height from foundation to line. The 
| bridge itself runs 16ft. above the water, the total height of the 

superstructure being 46ft. above high-water level. Two lines of 
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rails have been laid, and a footpath has also been provided. 
Necessary accompaniments of such a bridge—signals for trains 
and ships, and buoys, and lights for night traffic—have been 
arranged. The Leigh Docks bridge is the nearest approach to 
this bridge in length of opening span, with 120ft. Mr. Fox has 
been assisted in carrying out the work by Mr. G. A. Hobson and 
Mr. S. B. Cottrell, the resident engineer ; the contractors are 
Messrs. J. Cochrane and Sons, and the Hornsby Iron Company 
have supplied the ironwork. 








A REMARKABLE CASTING. 


WE give above back and front views of a casting, which | 


weighs—untrimmed as it is—over ten tons, exhibited by the 
Cockeriil Co., in the Machine Hall of the Paris Exhibition, 
and already referred to at some length in our columns. This 
piéce de fonderie is not, of course, intended to serve any useful 
purpose, but merely to show what can be accomplished by 
pattern-makers, moulder, and founder. Such a tour de force has 
certainly never been surpassed and probably never attained as 
regards intricacy of detail. Here are the frame, plummer blocks, 
crosshead guides, three cylinders, condenser, air and feed pumps, 
and steam and exhaust: passages, of a triple-expansion engine, all 





cast in one piece. It is M. Résimond, pére, head of the foundry 
department at Seraing, who conceived the idea and carried it out 
in less than a month. 








DeatH or Dr. Percy.—We regret to have to announce the 
death of Dr. Percy on the afternoon of Wednesday, the 19th. 
Dr. Percy was in his seventy-third year. 

Doctors DisaGREE.—We find this in a contemporary: ‘‘Pro- 
fessor F, E. Nipher has been making some experiments, an account 
of which he recently presented to the Engineers’ Club of St. Louis. 
One of his conclusions is that the friction of an engine is constant 
at all loads, provided the speed is constant. Prof. Thurston has 
recorded the same thing; but here is wy © S. Jacobus, who says 
this: ‘It will be noticed in the case of this small engine that the 
horse-power required to overcome the friction at a given speed is 
about twice as great at the full load as is required to run the 
engine when it has simply to overcome its own friction. In many 
cases, however, it has been shown without a doubt that'this horse- 
power diminishes instead of increases, as the load applied to the 
engine becomes greater, from which it appears that there is no 
very definite law governing its action, as is sometimes assumed, 
but that it is largely affected by circumstances peculiar to the 
particular case in question.’ Without discourtesy to either 
experimenter, it is also correct, we think, that an experiment of the 
same kind gives varying results, according to the person who 
experiments,”’—The American Engineer, 





THE ELECTRIC LIGHT AT THE PARIS 
EXHIBITION. 


Tue north-eastern entrance to the Machinery Hall 
from the Avenue de la Bourdovnais is now well lighted 
by arc lamps with reflectors, suspended at the top of iron 
masts, aud extending along the frontage of this end of the 
hall. The masts, which are neatly constructed of angle 
iron, have each a cast iron foot in two pieces, bolted 
together so as to surround the post at its lower extremity. 
The lamps are suspended by a small wire rope passing 
over three pulleys, aud a counterpoise working along the 
interior of the mast. The masts themselves are of good 
design and construction, and the brackets supporting 
the suspension pulleys are arranged so that the post 
and lamp as a whole look well; but the electric wires do 
not appear to be sufficiently protected at the point where 
they leave the ground to ascend the post. The lam 
are run from a dynamo in the Machinery Hall, both being 
on the system of M. Julien Dulait, and installed by the 
Compagnie Electricité-hydraulique, of Charleroi, Belgium. 
The dynamo running these lamps is situated in the space 
occupied by the Otto Gas Engine Company, and is run by 
one of these engines of 50-horse power with two cylinders, 
the countershaft being below the flooring. Nineteen 
lamps are being run at present, each in multiple with its 
separate regulating resistance. The Compagnie Electricité- 
of the Hall, where it is now completing its exhibit 
hydraulique has a separate stand in the Belgian section 
of dynamos, lamps, switch-boards, and regulating appli- 
ances. Adjoining this stand in the same section is the ex- 
hibitof the Société l’ Electriqueof Brussels, whoare running 
a large number of incandescent limps from Julien accumu- 
lators. Close to thisexhibit are to be seen some very good 
specimens of electrical machinery of Swiss design and 
manufacture. We have already described in detail the 
productions of the Oerlikon Works, of Switzerland, and 
shall shortly detail the interesting exhibits of Messrs. 
Alioth and Co., of Bale and Cuénod; and Sautter and Co., 
of Geneva. The latter firm, we may mention, shows 
running a Thury arc light dynamo of 65 volts and 500 
amperes, coupled direct to an 80-horse power vertical com- 
pound engine by Sulzer Fréres, running at 250 revolu- 
tions. A direct coupling for multiplying the speed 
between the engine and dynamo is also shown, together 
with motors, accumulators, and regulating apparatus. 
The accumulators are the patent of J. L. Huber, and 
are constructed by the firm of E. Blanc and Co., of 
Fribourg. The plates are made with perforations 
through the active material, and dilute sulphuric acid 
of 1150 density is used as electrolyte. The plates 
are said to yield 15 ampére hours per kilogramme 
weight. The Thury arc lamp which is_ exhibited, 
has some novel feaiures of regulation, but we cannot yet 
speak of its running. The two carbon-holders are fixed 
to rack rods working on pinions on the same spindle, and 
the lower carbon-holder is made the heavier, with the 
result that, when no current is on, the lower carbon 
falls, and raises the upper one at twice the rate. The 
current, which cannot therefore pass by the carbons, finds 
a path through the armature and field of a shunt motor, 
which, through a speed-reducing pinion and spur wheel, 
sets the central spindle revolving in the direction required 
to bring the carbons together. The armature of the 
motor is shielded by a fixed sheath of copper, to favour 
the production of Foucault currents, and act as a magnetic 
brake to any sudden movements. Once the carbons touch, 
the thick wire circuit of the motor field is thrown into 
action, with the result that the previous shunt field is 
neutralised, the armature ceasing to have any tendency to 
revolve, and the separation of the carbons for strixing 
the arc taking place by the weight of the lower carbon, as 
described. A cut-out is also provided for lamps working 
in series. The line of electric tramway which is now in 
course of construction in France, between Clermont- 
Ferand and Montferrand, is supplied with one 500-volt 
160-ampére Thury generator, two smaller dynamos for 
excitation and lighting, and six Thury motors for the cars. 

From the central station of Messrs. Ducommun and 
Steinlen in the Motive Power Court on the Ecole Militaire 
side of the Machinery Hall are now run twenty arcs of 
25 amperes in the nave of the Hall, and forty of 8 amperes 
in the side galleries of that building. Twelve lamps of 
8 amperes are also run to light the various boiler-houses 
which are installed along the Court. When completed 
there will be a fine show of the manufactures of this 
Alsacian house, and it is intended to run a number of 
machine tools installed in a light artistic ironwork 
pavilion at one end of the building by a separate electric 
plant, steam for the driving engine being taken 
from the adjoining Belleville boilers. At the other 
end of the building, which is altogether some 300ft. 
long, the electrical central station plant is installed. 
There are now eleven Gramme dynamos of an improved 
type running, and some thirteen more are yet to be fixed. 
Two of the three horizontal steam engines destined to 
drive the dynamos are now fixed and running. These 
are the American “straight line” engines of Professor 
Sweet’s invention, and are manufactured by the Ducom- 
mun house under a concession. These drive on to two 
lines of countershafting 50ft. long and 2ft. apart, each 
engine being provided with two driving pulleys, one 
driving on to each line of shafting. At intervals sleeve 
couplings are inserted, so that the lengths of shafting can 
be divided if required. The sleeve envelopes the two hubs 
keyed to the shaft ends, and is tightened against the same 
by four taper set screws on each side, screwed parallel 
to the shaft between the hubs and the sleeve. The 
engines are supplied with steam from two of the 
Lagosse and Bouché water-tube boilers, constructed by 
Messrs. Daydé and Pillé, of Creil, France. These boilers 
are of 100-horse power each, producing together 60C0 
kilogrammes of steam per hour with a heating surface of 
1650 square feet in each boiler. The manner of coupling 
the tubes and the prevention of incrustation by rapid cir- 
culation appear to be points worthy of remark. To these 
details we hope to refer again. 

Entering the Machinery Hall again from this side, we 
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find the installation of the Léon Gerard Electric Com- 
pany, of Brussels, for lighting a portion of the Hall. A 
vertical compound 100-horse power Boulet steam engine 
running at 175 revolutions drives by belting two 
dynamos. One is a four-pole Gerard machine, with 
Gramme armature furnishing a direct current to light six 
25-ampére and eight 8-amptre arc lamps in the Hall, 
while the other is a Mildé alternating machine, sepa- 
rately excited, with revolving field, furnishing cur- 
rent to the sixteen sun lamps installed in the side 
courts of the Dome d’Honneur, where are exhibited 
the Gobelin tapestry and Sévres vases. This company 
has also a stand in the Belgian section of the Hall, where 
it runs two 4-pole dynamos from a countershaft driven 
by the main shafting. Here is shown the method of 
tightening belts between dynamo and _ countershaft 
oe s adopted by the Gerard Company, and installed 
y them in the station for lighting the Thédtre de la 
Monnaie at Brussels. The slack side of the belt—under- 
side—rides over a third pulley mounted on a frame, which 
can be adjusted in a vertical direction. Hence during 
running the slack may be taken up. One of the dynamos 
here exhibited is shunt-wound for 130 volts of the type 
used for charging accumulators, the other being for power 
transmission and wound for 800 volts. 

The region of the Hall where purely electrical exhibits 
chiefly predominate is that bounded by the main avenue 
and transept, and extending from the transept towards the 
Labourdonnais end. Here are exhibited different tele- 

hone systems, with all their call apparatus and switch- 
rds, carbons of all forms and shapes for use in batteries 
and arc lamps, railway signalling telegraphs and call-bell 
appliances, electric batteries, coils and clocks, apparatus 
for educational purposes, and instruments of precision for 
electrical measurement. The well-known ampére meters 
and volt meters of Messrs. Desruelles and Chauvin are 
exhibited on the stand of M. Desruelles,of Paris. Amongst 
other forms of measuring instruments of interest, some 
instruments are exhibited which consist principally of a 
fine coil suspended vertically between the poles of a horse- 
shoe electro-magnet, a mirror being attached for the 
readings, and the coil having a fixed soft iron core. On 
this stand also there are some small electric machines, 
which the searcher for information will find explained, 
albeit somewhat interrogatively, by a printed card 
attached, as reversible dynamo machines from 120 watts. 
Not far from this there is a large exhibit of Trouve’s 
electric motors and batteries, with models of boats pro- 
pelled electrically. 

Near the engineers’ offices in the transept is the stand 
of the Société Frangaise des Accumulateurs Electriques. 
Here are shown the latest form of plates for various 
purposes, those in use for tram propulsion being only 
6in. by Tin. by jin. in size, the same as in daily use now 
on the line between the Madeleine and Le Valois. The 


patents worked are the Faure-Sellon-Volckmar and the | 


Phillipart patent. The automatic electrical apparatus for 
regulating the charging and discharging of accumulators, 
together with the ring contact switches and steel yard 
ammeters and voltmeters exhibited, are the well-known 
types designed by the Electrical Power Storage Company, 
and are exhibited under that name. An improvement 
recently introduced, and here shown, is to make the 
positive plate of one cell and the negative of the next in 
one, the connecting lug from plate to plate being furnished 
with projecting ears, which serve to connect together all 
the positive plates of one cell, or as many of them as 
desired. The Electrical Power Storage Company, of 
London, has also a separate stand in the British section. 
This has been fitted up with specimens of the latest prac- 
tical designs of automatic apparatus for the controlling of 
accumulators, and appears, from a cursory inspection, to be 
of the highest interest in this field of electrical engineering. 
The system of power supply by compressed air intro- 
duced into Paris by M. Victor Popp, and now operating 
a large number of isolated electric lighting plants in the 
city, besides some 8000 pneumatic clocks, is well repre- 
sented at the exhibit of the company near the centre of 
the hall on the main avenue. A motor of special form 
and valve action is supplied for powers up to 2-horses, 
and several of these small motors are shown in action. 
The uses to which small power motors can be put are well 
known, but to demonstrate practically their domestic 
utility, a sewing machine is shown running by a small 
motor fixed to one leg of the machine, and taking 
up so little space that but for the main and 
exhaust air tubes connected to it one would scarcely 
notice its presence. By means of a little hand-switch 
fitted to the table of the machine the speed of stitching 
can be regulated toa nicety, a detail which is regarded 
by fair Parisiennes as tris commode. As an experiment 
on continuous current transformation, a small Gramme 
dynamo, which serves to illuminate a circuit of incandes- 
cent lamps in the stand, is connected to a series of com- 
mutators arranged on one long cylinder, each commutator 
being in connection with a section of the primary coil of 
a Gaulard-Gibbs horseshoe transformer through a suit- 
able resistance. A strap from the pulley of one of the 
compressed air motors drives direct the cylinder of com- 
. Mutators, and the several brushes collect the alternating 
current thereby formed, and pass it into the primary of 
the transformers. Two Jablochkoff candles were burning 
in parallel, one off the secondary of each transformer, 
while the direct current supplied to the commutator was 
at a potential of 35 volts. A separate vertical engine 
driven by compressed air serves to run the dynamo. 
Next week wehopetogivea detailed description with illus- 
trations of the Thomson-Houston lighting system, which, 
owing to its extension here along the central boulevards 
and the exhibit of the most recent form of machines and 
appliances at the Exhibition, is attracting a good deal of 
attention amongst the French. This week has also 
brought the able originator of the system, Professor Elihu 
Thomson, to Paris, where, at the Exhibition, a special 
exhibit has been fitted up in the United States Industrial 
Section, comprising the various experimental apparatus 
made use of by him in his famous electrical researches. 





THE R.A.S.E. SHOW.—PORTABLE OIL ENGINE. 
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PRIESTMAN’S PETROLEUM ENGINES, WINDSOR | 
SHOW. 


MEssrs. PRiESTMAN Bros.,of Holderness Foundry, Hull, exhibit | 
three types of their new “oil” engine—Priestman’s, Humes’, and | 
Etéve’s patents. These engines, which are now becoming well | 
known, are samples of the latest motive power introduced to the 
public, i.¢c., the use of the common mineral oils in the place of 
either coal for steam engines or coal gas, and in these particular 
engines perhaps the most important feature is that the ordinary | 
oil of commerce forms the motive power, and it is not necessary | 
to use petroleum spirit, such as benzoline, naphtha, &c., as is the 
case with some other engines; on this account they are quite 
free from danger, apart from the other points of safety in the 
engine. The power is obtained by forcing the oil, which is con- | 
tained in a small tank, by means of air pressure, into a vaporiser, | 
where it becomes mixed with the requisite quantity of air to 
form a combustible charge, which being heated passes into the 
cylinder, where it is at first compressed and then fired by an | 
electric spark; theexhaust upon becoming freed, passesaway round | 
the vaporiser and supplies the heat for the incoming charge, and | 
thence into the open air through an exhaust pipe. The types of | 
“oil” engines exhibited comprise a 6-horse power nominal portable | 
type, which we illustrate. The special feature of the engine | 
is the application of petroleum toa portable engine, and the | 
makers claim it to be the first of its kind. In this form it is 
useful for many purposes, especially for farmers, and in all cases | 
where the portable steam engine has hitherto been used ; and as | 
this engine requires no driver, and but little attention, it is | 
likely to answer its purpose well. The engine itself consists of 
the cylinder, piston, rod, crank shaft, &c., all fitted upon a mas- 


sive cast iron bed plate of box form, which has fitted also | 


inside the oil tank, vaporiser, all pipes and connections, hand | 


pump, and heating lamp for starting, &c.; this is all secured to | 
a wrought iron framing, which in its turn is mounted upon 
substantial carriages, axles, and wheels. The water for cooling 
the cylinder is taken from a tub placed upon the ground, and is 
circulated by means of a small water pump fitted inside the bed- 
plate. The battery, &c., for giving the electric spark for firing | 
the charge in cylinder, is carried at the end of the engine in a 
strong wooden box secured to the bed-plate. The engine is 
fitted with two fly-wheels, and the fore carriage is arranged in 
the usual way with shafts for horse. The whole machine is 
compact, and the total weight is much Jess than an ordinary | 
portable steam engine of equal power. 

Messrs. Priestman will also show a 4-horse power nominal 
horizontal type oil engine driving a fifty-light dynamo. It is an 
engine of the ordinary horizontal type, having all parts and 
details, oil tank, vaporiser, &c., fitted inside the bed-plate upon 
a substantial sole plate. This type of engine is that to which 
the makers have given the most attention, and we understand 
they are very busily employed upon orders for home and abroad. 
The general design has been much improved upon, both as to 
compactness and otherwise, and the engines are now 80 con- 
structed that every part is easily accessible. 





| menced in the month of May, 1880, The 





The third engine exhibited is a 1-horse power horizontal type, 
similar in construction to the foregoing, but it has an air com- 
pressor mounted upon the sole plate at the end of the engine, 
and connected directly with it by gearing. This shows another 
application of the system, which can be carried out for other 
purposes, such as pumping, &c. An improved method of supply | 
of electricity for ignition purposes is shown with the engines | 
exhibited. A small storage cell is used. The advantages of this 
improvement can be readily realised when it is considered the 
cell will last for about three months without being recharged. 

In connection with the dynamo before mentioned will be ex- 
hibited some electrical plant provided by Messrs. Lea, Sons, and 
Co., of Shrewsbury, which consist of a set of accumulator cells 
and a good selection of patent metallic floral fittings for incan- 
descent lightings, together with the necessary cables, switches, 
&c. An office upon the stand will be lighted by these fittings, 
and some very ornamental and pretty designs shown. 








THE CANALISATION OF RIVERS. 
(Continued from page 441.) 





Ix this same pass (the Suresne, on the Seine) the five gates, 
placed above one another in each of the other bays of the same 
height and width—5'18 m. by 1°25 m.—weigh together 560kilogs., 
and cost only 330f. It will be seen, then, that besides the expense 
of keeping them in order, which appears to be more costly, the 
curtains are in themselves dearer than the gates. As to the 
masonry floors, their expense depends almost entirely upon the 
nature of the earth, and the depth to which it is necessary to 
sink them below the water. ‘At Suresnes, the floors cost 7500f. 
per current metre for the waste weir pass, which carries frames 





4°20 m.in height ; 9700f. for 
the right arm, the frames of 
which are 5°50 m.; and 
12,000f. for the left arm, 
with its frames of 6m. in 
height ; being an average of 
9750f. per current metre 
for the whole dam, 197°50 m, 
in length. These net prices 
may appear very high, but it 
should be remarked that the 
Suresnes dam, besides sup- 
porting a great quantity of 
water, is situated at the 
gate of Paris, where it 
serves to maintain a constant 
minimum level of water. If 
it should require tu be 
opened in consequence of an 
accident, not only would the 
passenger boats passing 
through Paris have to be 
stopped, but the bed of the 
Seine itself, covered with 
all the discharge from the 
sewers, would be exposed 
over a great extent, and 
cause the most disastrous 
emanations to be poured into 
the capital, The aim of the 
constructors had therefore 
to be directed especially to 
the avoidance ofany accident, 
rather than to the diminish- 
ing of the initiatory expenses, 
Toavoid any sucheventuality 
the old dam of Suresnes, 
situated at 100 m. above 
the new navigable pass, 
has been preserved ; its frames are simply laid down on to their 
floor. Besides the dam properly so called, a new chamber, 
160m. long by 17 m. broad, was established between the left 
bank of the Seine and theold lock. This has been fully repaired, 
and a new wall, followed by a chamber 30 m., wide and a draught 
of 3 m. of water, has been constructed below stream. The works 
of the Suresnes dam, executed by MM. Nicon and Luneau, 
under the direction of the chief engineer, M. Boulé, were com- 
t lock was open 
The 
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for navigation in July, 1882, and the small lock in 1884, 
new dam has been in use since April 23rd, 1885. 

Trafic on the Seine.—More than 3,000,000 tons of merchandise 
were transported by the Seine boats south of Paris in 1887, 
and almost as much north of the city, besides 20,000,000 
passengers who are carried across the river and to the environs 
of Paris. As before stated, the transport charges have been 
reduced to more than half the prices of fifty years ago; they 


}amount to barely 2 centimes per ton of 1000kilogs. per 


kilom. on an average, and for certain kinds of merchandise 
they run as low as 1 centime. The works have certainly been 
very costly. They were a first experience, and some parts of 
them have had to be altered more than once, and in some cases 
reconstructed entirely within a short period of time, in order to 
obtain the present draught of water. It was not at first hoped 
that so great a draught of water could be obtained ; it was only 
rendered possible to secure it by successive improvements in the 
dams. In the space of fifty years 108,700,000f. have been 
expended on the Seine, over an extent of 342kilom., between 
Montereau and Rouen, not comprising the passage at Paris. 
But thanks to the enormous traffic which Paris assures to all 
the highways terminating in the city, if the expenses of 
maintenance be added tw the interest on the capital expenditure, 


| and compared with the transport charges, it will be found that 


the latter only amount to about 1 centime per ton per kilom, 
The last improvements made on the Seine, between Montereau, 
Paris, and Rouen, were begun in 1879 and finished in 1886. 
On this part of the river the tonnage carried a distance of 


| 1kilom. was in 1878 about 330,000,000 kilometric tons, and in 


1887 about 475,000,000 kilometric tons, However, though the 
waterway is finished, corresponding improvements have not been 
made in the boats, so that the additional advantages recently 
obtained have not yet been fully utilised. There are already to 


| be seen barges on the Seine of 800 to 1000 tons—the Corbeil is 


977 tons—besides several coasters, L’Emily, L’Esther, Le Lym- 
ington, Le Vissengen, Le Paris, circulating regularly between 
Paris and London. Le Paris, of 450 tons burden, made a 
journey in October last from London to Antwerp, touching at 
Paris both in going and returning. M. Boulé cites as an example 
the Essonne Paper Mill, situated near to Corbeil, which has 
established at its own expense, in order to unite its factories 
with the Seine, a vast port 120m. in length, furnished with 
three rolling steam cranes and a private railway, a subway 700 m. 
long, and a bridge. This port, opened since September of 1887, 
receives on an average 6500 tons per month. The Seine im- 
provements, by reducing the expense of carrying the raw 
material, has enabled this factory considerably to increase the 
amount of its manufactured products, which are sent out by 
railway. This is an example, as M. Boulé points out, of the 
advantages accruing to the railways through internal navigation. 
ConcLusions, 

We have cited the Seine as an example of canalisation. It is 
evident that the same processes of improvement cannot be 
applied to all rivers. These differ considerably from each other ; 
the divers parts of a river-course even vary very much, either in 
depth of water, the incline of the bed, or the height of the 
banks. The process best suited to each particular case must 
therefore be chosen. M. Boulé’s conclusions on this subject are 
as follows:—Canalisation by means of movable dams is best 
suited to the middle portion of a watercourse, when the dis- 
charge of water is much reduced during the dry season, but 
where the incline is moderate and the banks not too low. What- 
ever the height of the banks may be, it is now known how to 
construct dams sufficiently high to make the river full flowing at 
all seasons; their action extends for a great distance up stream. 

Lateral canal.—But if the banks are low and the incline very 
steep the dams must be very near together, and the locks thus 
become too numerous, it may then be necessary to have recourse 
to the construction of a lateral canal in the high parts of the 
valleys. This serves also as a link between the river and the 
indispensable summit level canal when it is desired to prolong 
the navigable way as far as another river by crossing the 
separating height. . 

Correcting—regulating.—When, on the contrary, the volume 
of water is abundant at all seasons, the draught not too feeble, 
and the width of the river great, as is usually the case in the 
low parts of the valley, a sufficient draught may be obtained by 
correcting and regulating the course; in most cases, besides, 
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these changes are indispensable, for before a river can be canalised 
the course and banks must first be fixed. If these works are 
not finished before the canalisation of a river they must be 

ursued afterwards. In conclusion, M. Boulé remarks nothing 
is impossible to the engineer in the present advanced state of 
science and the art of construction, apart from the question of 
expense. Provided with sufficient means, the greatest rivers 
could be canalised, and access to the centre of continents given 
to the largest vessels. But in all things utility must determine 
the aim to be pursued ; it is for Governments, financiers, and 
merchants to fix the amount of money that can be usefully 
expended in providing a transport way in propertion to the im- 
portance of the traffic for which it is destined. The engineers 
have every means of solving the problem thus stated, by 
determining, according to circumstances, of what dimensions the 
navigable way should be. 

Discussions and resolutions of the Frankfort Congress.—M. 
Boulé, in the lines we have just quoted, appears to have had a 
desire to reply to the resolution by which it was decided at the 
Internal Navigation Congress of Vienna, in 1886, to fix ina 
general manner the dimensions of canals and locks. The French 
engineers who were present did not agree with the German on 
this question. The desire to act on too large a scale leads often 
to doing nothing on account of the expense. Beyond this 
allusion, which was perhaps not sufficiently clear to be imme- 
diately understood, the conclusions of M. Boulé appeared to 
coincide with the general opinions of the members of the 
Frankfort Congress. They were besides in perfect accord, both 
from an economic and technical point of view, with those which 
were brought forward elsewhere by the reporter of the second 
question—improvement of river navigation—M. Schlichting, 
professor of hydraulics at the polytechnic school at Charlotten- 
burg, and president of the Central Society of North Germany 
for the Improvement of Canals, a very ap private, 
initiative society, which unfortunately is without analogy in 
France. Touching the choice to be made between the regula- 
tion of rivers and their canalisation by means of dams, 
M. Schlichting has come to the same conclusions as those we 
have cited above; but without dissimulating his preference for 
the works of correction and regulation, he cited in terms of 
praise the works executed some years ago for the improvement 
of the course of the Rhone. The works n for regulat- 
ing a river are, in fact, much less costly than the construction 
of dams; the canalisation of great rivers, even when confined to 
those sections where the incline is very great, would increase 
the expenses very considerably. From the expense of the works 
on the Seine, which we have quoted, the cost of treating the 
Rhone, the Danube, the Rhine, or even the Elbe in the same 
way, may be estimated. Canalisation gives great and certain 
results, which may be calculated beforehand with security ; 
unfortunately this is not always the case for regulation. Accord- 
ing to M. Schlichting, there had already been expended in 
Germany for the regulation of rivers up to 1879 the following 
amounts ;— 


Rivers, Cost per kilom, Lergth. Dates. 
Vistula... .. .. 64,877 marks .. 225kiloms. .. 1832 to 1875 
Oder .. «. o 42,088 ,, oo OT in -. 1816 to 1879 
| rece |S ee oo OM on -. 1861 to 1879 
WERE 2. ce ce SEED. -. 383 0 +. 1870 to 1879 
Rhine .. .. .. 188,555 » eo Son -» 188C to 1879 
Matias ck MAE... Bs .. 1824 to 1479 
Memel (Niemen) 86,772 ,, oxi? 08. 9 +. 1858 to 1879 


These expenses may appear very small compared with those 
of canalisation, but their aim was to obtain only a shallow 
depth; 1°65 m. on the Vistula, 1 m. on the Oder, 0°94 m. on the 
Elbe, 0°80 m. to 1°25 m. on divers sections of the Weser, 2m. on 
the Rhine, 0°70 m. to 1 m. on sections of the Moselle, and 1°70 m. 
on the Memel—Niemen. These draughts are often obtained in 
rainy years, but in dry seasons the discharge of the rivers 
diminishes considerably, and the hoped-for draught is not 
realised. The boats have then to be much lightened, and M. 
Schlichting was fully impressed with the importance of the 
matter, in obtaining the approval of the Congress to the follow- 
ing conclusion:—Fresh hydraulic experiments ought to be made 
in order to ascertain to what degree of navigable power it is 
possible to attain on rivers, the normal section of which has 
been fixed up to the present time in an empiric manner. 

On the subject of dams, the German reporter has been lavish 
in his praises of the French inventions of MM. Puirée, Chanoine, 
and Desfontaines. He pointed out, with reason, that the 
remarkable systern of M. Desfontaines had been extensively 
employed in Germany, especially at Charlottenburg and on the 
Main, as we have mentioned above. He gave it as his opinion 
that the affluents of the Rhine, such as the Moselle, the Ruhr, 
the Lippe, the Lahn, ought to be canalised by means of remov- 
able dams, as their regulation would not give sufficient results. 
But he added, dams, by suppressing the current, prevent the 
drifting of the sands in the rivers; the bed rises, which first 
necessitates dredging, and later on, the removal of the dams. 
This is a grave error; it arises from the fact of the German 
dams being of the ancient fixed waste-weir type, or movable 
machinery set up on masonry foundations, projecting above the 
bed of the river. This is the case with all the German works 
which we have instanced, excepting those executed on the Main. 
The movable French dams, when open, do not project above 
the bed of the river, cause no obstruction to the drifting sand, 
and produce no rise of the bed; all the rivers in France, 
canalised by means of movable dams, prove this; and the Main 
will shortly prove it also in Germany. 








TESTING CHRONOMETERS AT THE GREENWICH OBSERVATORY.— 
The ber of chr ters and deck watches now being 
tested at the Greenwich Observatory is 208—159 box chrono- 
meters, 20 ket chronometers, and 29 deck watches—three 
of which belong to the Indian Government, and the remainder 
tothe Navy. The annual competitive trial of chronometers com- 
aoe on July 6th, and the trial of deck watches on October 


Form or Rat Heaps.—The Southern Pacific Railway is doing 
& very sensible thing in making some practical experiments on the 
question of what is the best form for the head of rails, by planing 
the heads of a number of rails to a variety of different forms. 
Thus it planes off the rail corners to jin., }in., gin., and jin. corner 
radius, planes some of the sides vertical and some bevelled out- 
wards, and planes away on some rails half or moro of the tread 

ring. A report on the best form will be published. 


_ Faicure or Dams In AmERICA.—Engineering News of the 7th 
inst. says :-—‘‘ Floods and washouts are numerous. The failure of 
the dam above Johnstown, Pa., caused the most disastrous flood, 
and we notice the failure of the dam of the waterworks reservoir 
at Santa Paula, Cal., soon after the water had been turned in, and 
the Mokelumne dam, near Lancha Plana, Cal., known as the 
Westmoreland dam. The failure of the dam of the upper reservoir 
at Littleton, N.H., on May 2lst, is said by local reports to have 
been caused by the water soaking into the earth bank, The water 
rushed down to the lower reservoir, The lower dam is of stone, 
and resisted the pressure,” 
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SPECULATIONS ON ELECTRO-MAGNETISM AND 
INDUCTION OF ELECTRO-MOTIVE FOKCE AS 
THE BASIS OF A THEORY OF DYNAMO- 
MACHINES.} 

By W. FRritscue, 


DyNAMO-MACHINES, the use of which is of daily increasing im- 
portance, afford opportunities for close study in many directions 
that ultimately pass beyond pure physics. The author makes 
the following extracts from his work, which will shortly be pub- 
lished, on the theory of continuous current dynamo-machines, It 
deals with the fundamental considerations of the mathematical 
definition of magnetism and electro-magnetism ; and further, 
what is of prime importance, of the explanation of the external 
action of magnetism and the production of electro-motive force 
by magnetic induction so-called. The presence of magnetism in 
a body, which may be detected by suspending it, when the body 
will place itself in the magnetic meridian, shows itself in three 
characteristic cases. Magnetic properties appear in a specially 
treated steel bar, in a so-called solenoid, that is, a wire spiral, 
through which an electric current is sent, and also in an iron 
bar around which wire carrying acurrent is coiled. The common 
cause producing these three similar effects, Ampére explains by 
circular currents in the molecules of the steel corresponding to 
the single current through the magnetising coils of the iron 
bar. How far the further development of Ampére’s theory, 
with the help of mechanical science, leads to an analytical theory 
of electro-magnetism and dynamo-machines the following con- 
siderations show. 

Suppose a permanent magnet M placed opposite an iron bar 
E, Fig. 1, it is well known from experience that the iron bar 
becomes magnetic with the 

larity indicated by the 
letters n and s. The mag- 
eM le ae s| netic properties of the iron 

E, are, according to 

Ampére,? due to circular 
Fig /, molecular currents, if we 

suppose that from the per- 

manent magnet M, these 

currents flow over to the iron bar in continuous spirals, as shown 
in Fig. 2. These fine spirals, or, according to Ampére, the equiva- 
lent single spiral substituted for them in the circumference of the 
bar—indicated in Fig. 2 by the heavy line—will serve us 






































Fig 2. 
in place of the usual lines of force for the purpose both of 
explanation and the measurement of magnetism. Experience 
shows us that these magnetic molecular currents not only 
pervade the mass of a magnet, but also the space surrounding 
it. They pass into other bodies, and tend always to form a 
closed magnetic circuit—see Fig. 3, where only one spiral is 
drawn. Fig. 4 shows by means of a dotted line the closed 
magnetic circuit in a horseshoe magnet and its armature. If 
two magnetic bodies—see Figs. 5 and 6—are placed near each 
other, attraction or repulsion ensues. These effects are evidently 
due to the action of the molecular currents, according to the 
relative positions of the magnets. The state of affairs is not 
altered if one of the magnets is fixed and the other movable. 
In this case the fixed magnet always tends to place the movable 
one so that the endless spirals can go uninterruptedly in the 
same direction in both magnets—see Figs. 7 and 8, 
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It is the author’s intention next to consider the external 
effects of magnetism, namely, the attraction between two 
magnets, induction in magnetic fields, and the induction of 
electro-motive force by magnetism. The word “magnetism” is 
applied to the external effects of both permanent and electro- 
magnets, As far as the external effects extend, the region 
surrounding a magnet is called a magnetic field. Accepting 


1 W. Fritsche : ‘‘ Die Gleichstrom- amo-Maschine, Ihre Wirkungs- 
—_ und Vorausbestimmung. Berlin: Verlag von Julius Springer. 





2 Amptre always replaces the molecular currents in a section of a 





the hypothesis of the molecular currents in and around a 
magnet, not only can we define a magnetic field as the region 
embraced by closed molecular currents—see Figs. 3 and 4—but 
can also measure the intensity of the magnetic field by these 
means. The intensity of a magnetic field at any point is deter- 
mined by the velocity of the endless little circular currents at 
that point, or by the velocity of the single current in the surface 
replacing the innumer- 
, ae able molecularcurrents 
which fill up the sur- 
face. Between the two 
magnetic poles N S— 
Fig. 9—placed at a 
certain distance apart, 
and which may belong 
to the same horseshve 
magnet, there pass 
innumerable molecular 
currents whose velocity 
measures the intensity of the field. At the surface of section of 
radius a they are replaced by a single current in the periphery 
of the section. In the air space between the poles the velocity 
changes according to a law that cannot be discussed here. 
From the above considerations we draw the following con- 
clusions :—The greater the velocity of the molecular currents, 
the greater the intensity of the magnetic field, or the greater 
the velocity of the circular currents surrounding any point in a 
magnetic field, the greater the intensity of the field at that 
point. The direction of these currents is also determinable 
according to Ampére, a south pole is produced by currents 
flowing in the direction of the hands of a watch—see Fig. 10—a 


Fig 10. 
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north pole by currents flowing in the opposite direction. These 
currents can be supposed to be square or of any other shape; in 
what follows they will always be drawn square, and the velocity 
denoted by r—see Fig. 11. The velocity of an endless molecular 
current may be considered constant at all points, and this will 
be assumed for all the currents contained by a magnet. When 
two unlike poles are placed opposite each other, we assume that 
the molecular currents go in fine spirals from the north to the 
south pole with constant velocity—see Fig. 9—so that a uniform 
field is — At present we shall only speak of uniform 
fields, nfining ourselves then to uniform fields, we can regard 
such a field as consisting of endless small currents which go from 
one pole to the other, its strength being determined in the 
way just described. 

The production of electro-motive force in movable conductors.— 
If a conductor—say a metal bar—is at rest in a two-poled 
magnetic field, the currents will flow from n to s through the 
conductor. There will be then in the metal bar currents of the 
same velocity and direction as in the magnetic poles. No special 
effect is noticed in the conductor as long as it remains at rest. 
When, however, the conductor moves in the magnetic field, 
under conditions that will not be discussed here, experience 
shows that an electro-motive force is induced in it. This in- 
duction effect can be explained by means of the molecular cur- 
rents as follows :—In Fig. 12 is shown one of the infinitely small 
currents of velocity r, which remains unchanged as long as the 
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conductor is at rest, but as soon as the conductor itself moves 
with a velocity v, it is affected by the motion as indicated in the 
figure. Consider the current within the conductor, when the 
latter moves in the direction of the arrows with a velocity v, this 
velocity combines with the original velocity 7 of the current. 
There is addition of the velocities in the part c d, where both 
have the same direction; there is subtraction in the part ab 
producing a partial neutralisation. In these differences in the 
small currents flowing on to the conductor we see the reason fur 
the electro-motive forces which are impressed on it. The one 
electro-motive force corresponds to the velocity r+ v, the other to 
r-v. If we now have a magnetic field of limited extent, say one 
square centimetre area, the consecutive points of a conductor will 
successively come under the inducing influence of the small 
currents, hence we can deduce the general eftects produced as 
though the conductor was under the influence of a current 
flowing round an area of one square centimetre with velocity r. 
If v is the velocity of the conductor in the field, then between 
two points at a distance from each other of one centimetre there 
is produced the difference of electro-motive forces which are 
themselves proportional to the sum and difference of the 
velocities, that is, to » + v and r —v. From the science of 
mechanics we have the equation c?=2y h, where c is the velocity 
impressed on a body, g the acceleration due to gravity, and A 
intensity of pressure or “head.” 

In order now to trace the electro-motive forces in the moving 
conductor back to their origin, that is, to the velocities r and v, 





magnet by a current in the periphery. 


and to find a mathematical expression for them, they can, by 
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mechanical analogy, be expressed as the product of the intensity 
of pressure h into twice the acceleration due to gravity :— 
E = 2gh= ce. 
From this we get for the electro-motive force impressed on one 
centimetre of a conductor moving under the circumstances ex- 
plained above, the expressions :— 
E, = 2gh, 
E, = 2gh, 
The resultant electro-motive force produced in the conductor is 
the difference between these two—that is :— 
E=E, - E, = 2g (h,-h.) =(r + v)?-(r-vP=4rv 


r++ryP 
(r - vp 


(1) 
*- From this law we get the electro-motive force E in absolute 
units, and it is proportional to the product of two velocities. 
Should E be expressed in the usual way in volts, equation (1) 
becomes— 

i se 4rv 


108 (la) 
If the length of the conductor is L centimetres, then obviously— 
E= 1" ob (2) 
10° 


This equation (2) agrees perfectly with the well-known law, 
according to which electro-motive force is produced in a con- 


ductor of length L, by its motion through a magnetic field of | 
intensity H, with the velocity v, and is proportional to this 


single quantity — 
H 
lv® 
The difference between equation (2) obtained above and the 
well-known equation (3) is this, that the author, departing from 
the method hitherto used, does not measure the intensity of the 
magnetic field by the number of lines of force H, but by the 
product 4r, where r is the velocity of the currents. The result 
obtained by this new method of reasoning is of importance in 
the theory of dynamo-machines, in so far as the velocity of the 
currents in the electro-magnets can be determined analytically 
from the winding of the coils and the current passing in them. 
In these general considerations of the magnetic field and its 
induction effects on a conductor moved in it, which form the 
basis of the complete theory of electro-magnetism and of dynamo 
machines, it must be pointed out that the equations are not 
written in their most general form as regards the direction of 
motion and the position of the rod. 
the rod and the direction of motion, and 6 the angle between 


E= cL (3) 





Ifais the angle between | 


the direction of motion and the plane of the currents, then 


E- 5 v L cos B sin a, 


A confirmation of the correctness of the preceding considera- 


aa 


DETAILS OF FERRANTI ARMATURE. 


tions is given as follows; let c be length in centimetres, ¢ time 
in seconds, m mass—in grammes—g acceleration due to gravity. 


determined by the unit chosen and 


absolute unit of electro-motive force, 
E = 108 c3 md} ¢-? 
= 108 c Nv cm 
Introducing g into this expression, since 
2qm 


- m, 
zg 


E=10'e N zy 


then 


Or the equation may be written 


/ um 


29 


E=10° ° V2ge 
t \ 
= 108° e / ete 
t¢ t Af 2g 
So that the electro-motive force is expressed by the product of 
two velocities, together with two coefficients: 10°, which is 


m . 
—, an expression for 
zg 


specific intensity of pressure. Hence we get the same result as 
before, namely, the proportionality of the electro-motive force 
to the product of two velocities. The direction of the electro- 
motive force produced and the current obtained by it according 
to this view is in full agreement with Lenz's law. In Fig. 12 is 
shown the direction of the current corresponding to the direc- 
tion of the change of eleetro-motive force, by means of the 
feathered arrow, it is shown increasing from r ~ v tor + v. 
The direction is also got from Lenz’s law by supposing oneself 
to stand in the magnetic field, so that lines of force go from the 
feet to head; the positive direction of a line of force is that in 
which a north pole is urged. In Figs. 12 and 13 the lines of 
force lie in the plane of the paper. If we now look in the direc- 
tion in which the body moves, the induced electro-motive force 
is directed to the right hand. 





From the above engraving our readers will be able to 
form some idea of the appearance and dimensions of one of the 
1250-horse power dynamos in course of erection, and to be 
driven by the 1500-horse power engines. The engraving is 


Then remembering the relationship between the volt and the | taken from a recent photograph, and shows in the foreground 
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THE R.A.S.E. SHOW—SEMI-PORTABLE ENGINE. 
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the forty-grooved pulley mounted on its bearings, the pedestals 
of which are attached to the large bed plates which at the left- 


hand end support the big field magnet frames. The 
pulley shown is provided at one end with a big flange, 
in which are a number of holes tapped for the receipt of 
the stems of the armature coils, two of which are also 
shown on page 524. These coils are of copper tape, or 
rather flat copper strip, built up on a central support of 
brass, flat brass rods separated by an asbestos and sul- 
phur mixture. These coils are screwed radially into 
the flange of the big drum, and are surrounded by the 
double ring of field magnets, which will cover the 
whole of that end of the pulley which has no grooves, 
Full particulars of these machines will be given in a 
future impression, sufficient being only now said to 
make the engraving, showing one of Mr. Ferranti's 
monster machines in course of erection, understood. 








SEMI-PORTABLE ENGINE-—-WINDSOR 
SHOW. 

Messrs. Ransomes, SIMS, AND JEFFERIES, of the Orwell 
Works, Ipswich, will, as might be expected, make a large 
display of their various manufactures at Windsor. In 
addition to an 8-horse power portable engine, which we 
have previously described, they will show a large portable 
engine of 16-horse power, an excellent specimen of 
workmanship. This engine has two cylinders, which 
are made with an outside slide case, very easy of 
access; and a strong wrought iron stay on each side 
connects the cylinders with the crank shaft brackets. 
These latter are of wrought iron, rivetted to the boiler. 
The details are all well thought out. 

They will also show a compound undertype engine 
and boiler of 10-horse power nominal, which we illus- 
trate, and which has been much improved since the 
publication of our drawings and description of the 
20-horse power engine shown at Nottingham last year. 
The cylinders of this engine, which are made with 
the outer shell and valve chest in one casting, are 
placed side by side, with the valve chests outside, thus 
allowing the valves to be easily accessible for exami- 
nation, if required. A sight feed lubricator of im- 
proved construction is fitted to the steam chest of the 
high-pressure cylinder, and the jacket is drained by an 
improved automatic steam trap. The entire engine 
work is mounted on a strong wrought iron girder 
frame, of channel section, which is rigidly secured to a 
massive cast iron pedestal, forming the ashpit and 
supporting the fire-box end of the boiler; the smoke- 
box end being supported by the regulator valve 
casing, which is specially arranged to receive it. 
The boiler is made of mild steel plates of se- 
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found the best construction for boilers working at the high 
pressure of, say, 140 lb. required by compound engines of this 











The cut-off is varied by the action of the governor between 0 
and 75 per cent. of the stroke, according to the actual load on 


the engine, as shown by the diagrams which we pub- 
lish; and the exact amount of steam necessary 
to do the work required being admitted at full boiler 
pressure up to the point of the cut-off, the entire benefit 
of the principle of expansion is obtained. In addition 
to the advantages assumed to arise from the economy 
effected in the fuel consumption by the adoption of 
this gear, the speed of the engine is maintained prac- 
tically constant under the greatest possible differences 
of load, the variation in the number of revolutions 
in no case exceeding about 2 per cent. 


_ 


RAILWAY COMPANIES AND THE COAL- 
OWNERS. 


THE railway companies are making a stiff fight 
against the increased quotations rendered necessary by 
recent advances of wages. Since last year the colliery 
proprietors are paying—or will be in July, when the 
new contracts come into operation—15 per cent. more 
wages, with the certainty of having another 5 per cent. 
to pay next October. Nor is that all they have to 
encounter. Timber, oil, and stores of every descrip- 
tion have gone up in proportion. Early in the day the 
Great Northern Company placed their twelvemonth’s 
supplies at 2s. per ton advance on the rates of last year. 
It was supposed by some people that they had been 
premature in their arrangements, but the result points 
in an opposite direction. Two large companies have 
since then concluded their arrangements with the col- 
liery proprietors—the Great Eastern and the Man- 
chester, Sheffield, and Lincolnshire—at 2s. 6d. a ton 
more money than they paid for the supplies they are 
at present receiving. Even with the advances now 
being obtained, it can scarcely be said that 8s. to 
8s. 6d. per ton is too long a price for the fine hard 
coal which the locomotives require. It is said that 
one large company is holding back in the hope of ob- 
taining supplies at less terms than are now being sought 
and secured. In the meantime, experiments are being 
made with inferior coal, which, if successful, may 
counterbalance the effect of the sudden change in 
the coal trade. It is not to be marvelled at that 
the railway companies are greatly exercised over the 
present “situation,” if it be true, as freely stated, that 
the difference in price of fuel now, as compared with 
June of 1888, represents no less a sum than £1,000,000. 
The gas companies have been able to make their 
arrangements on rather more favourable terms—-an 
advance of 1s. 6d. per ton. House coal is still being 
maintained at winter prices, which is an unusual inci- 
dent in the coalfield in the third week of June. There 








lected quality, and the fire-box is of the Lowmoor and 
Bowling Company’s iron plates. The fire-box shell crown is 
made flush with the top of the boiler barrel, this having been 


class. This engine is fitted with Messrs. Ransomes, Sims, and | isa very languid business for this class of coal, the weather 
Jefferies’ patent automatic governor expansion gear, which we | being too fine for fires, and householders turning once more to 
illustrate. coal-saving appliances, 
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CONVERSAZIONE OF THE ROYAL SOCIETY. 





AT a conversazione of the Royal Society last Wednesday, at 
Burlington House, under the presidency of Sir G. G. Stokes, 
Bart., among the objects of interest on view were specimens of 
various Moorish manufactures, obtained by Mr. H. Crichton- 
Browne during his highly dangerous expedition to the Atlas 
Mountains in 1888. 

Professor Sylvanus Thompson exhibited some iron articles 
plated with metallic cobalt. This metal is less oxidisable than 
nickel, is harder and less liable to scratch, and Professor Thomp- 
son says that the coating d6es not peel, and does not cost much 
more than nickel plating. He also performed an experiment in 
which a polarised beam of light was sent through a bar of heavy 
glass, and the rotation of the plane of polarisation by magnetism 
was shown by analysing with a 24-ray disc of films of mica 
of different thicknesses. When the current was made to act, 
the dark spoke-like bands shifted their position. He also 
exhibited the expansion and contraction, by transverse electri- 
fication, of the rings seen in quartz by convergent polarised 
light. 

Mr. Ludwig Mond and Dr. Carl Langer exhibited a new form 
of gas baitery, which we were told they anticipate may hereafter 
produce electricity at a much cheaper rate than by the dynamo; 
it is an improvement upon Groves’ gas battery of fifty years ago. 
Each element, they state, of the battery consists of a porous 
diaphragm of a non-conducting material—for instance, plaster 
of Paris—which is impregnated with dilute sulphuric acid. Both 
sides of this diaphragm are covered with very fine platinum leaf, 
perforated with very numerous small holes, and over this with 
a thin film of platinum black. Both these coatings are in 
contact with frameworks of lead and antimony, insulated one 
from the other, which conduct the electricity to the poles of 
each element. A number of these elements are placed side by 
side, or one above the other, with non-conducting frames inter- 
vening so as to form chambers through which hydrogen gas is 

along one side of the element, and air along the other. 
One element, with a total effective surface of 774 square centi- 
metres = 120 square inches, which is covered by one gramme 
of platinum black and 0°35 gramme of platinum leaf, shows an 
electro-motive force of very nearly one volt when open, and pro- 
duces a current of two ampéres and 0°7 volt or 1°4 watt, when 
the outer resistance is properly adjusted. This current is equal 
to nearly 50 per cent. of the total energy obtainable from the 
hydrogen absorbed in the battery. The electro-motive force 
decreases, however, slowly, in consequence of the transport of 
the sulphuric acid from one side of the diaphragm to the other. 
In order to counteract this disturbing influence, the gases are 
from time to time interchanged. The battery works equally 
well with gases containing 30 per cent. to 40 per cent. of 
hydrogen, such as can be obtained by the action of steam or 
steam and air on coal or coke, if these gases have been suffi- 
ciently purified from carbonic oxide and hydro-carbons. The 
water produced in the battery by the combination of hydrogen 
and oxygen is carried off by the unconsumed nitrogen and an 
excess of air carried through it for this purpose. 

Mr. Streeter exhibited numerous rubies from the Burmah 
mines, English cut and mounted, also in the rough as found. 
He says that until four years ago scarcely anyone in this country, 
except a few mineralogists, had seen a ruby in the rough ; they 
previously came from India, crudely cut by native lapidaries. 
The largest cut stone exhibited weighed about 20 carats, and, 
although full of fiaws, is of high value. In the collection were 
specimens of rough ruby weighing from 20 to 100 carats, also 
samples of ruby in its matrix, which were therefore great curio- 
sities and novelties. In one instance the matrix was of calc- 
spar associated with oxide of iron ; the stone had evidently 
travelled from a distance, and was water-worn. He states 
that at present little is doing at the mines, but much 
machinery already on the ground will be at work in 
October, and that it is proposed that the river through 
Magok shall be first dredged, for there the rubies derived 
from wear and tear of the rocks must have been carried down 
for ages past; the natives have not found many at that place, 
but with the aid of machinery large finds are anticipated. In 
reply to a question as to what he thought of the rubies made 
chemically by Gaudin and by Deville, Mr. Streeter replied 
that the rubies so made are real, but by law must not be sold 
except as “artificial rubies;” they can be distinguished from 
natural rubies by the relative kind of distribution of small air 
bubbles in their interior. In reply to another question, Mr. 
Streeter had little confidence that any researches to make 
diamonds on a practical scale would be more successful in the 
future than in the past, nevertheless we imagine that chemistry 
may hereafter be redeemed from the disgrace of not being able 
to crystallise such a common substance as charcoal. 

Professors Liveing and lewar exhibited the absorption spec- 
trum of oxygen by means of oxygen compressed to 150 atmo- 
spheres, and contained in a steel tube fitted with quartz ends. 
The extreme ultra-violet rays were entirely absorbed, and there 
were numerous bands in other parts of the spectrum, proving 
that the earth’s atmosphere cuts off some of the solar rays which 
otherwise would reach us from the outside. Ozone acts even 
more powerfully than oxygen. In their original researches the 
experimenters used a steel tube 60ft. long capable of holding a 
mass of oxygen equal to that contained in a vertical column of 
the earth’s atmosphere of equal section. 

Mr. John Aitken exhibited apparatus for counting the dust 
particles in the atmosphere. He said that steam will not con- 
dense in an atmosphere free from clouds and fogs, and 
in an experiment in the bulb showed that it did not do 
so under the conditions present; whereas when the air 
of the room was used in a bulb, the steam condensed 
on the dust particles. When there is much dust the particles 
are numerous and small: when there is little dust the particles 
are few and large, and fall like fine rain. On this principle he 
constructed a portable form of apparatus for counting the dust 
particles in the atmosphere. It consists of a receiver, an ai? 
pump, a filter, and apparatus for measuring the air to be tested. 
A measured quantity of the dusty air is mixed with pure air in 
the receiver, expansion made by means of the pump, and a shower 
of fine rain produced. The rain drops so produced are allowed 
to fall on a small silver mirror, the surface of which is ruled into 
millimetre squares, and the drops that fall on the little squares 
are counted. From the number so obtained, the number of 
dust particles in the air tested is calculated. 

The Mannesman Tube Co. exhibited specimens of weldless 
steel tubes, made by their process of oblique rolling. Messrs. 
Woodhouse and Rawson exhibited copper tubes produced by the 
Elmore depositing process. Professor Fleming exhibited the 
“Edison effect,” by means of Edison-Swan incandescence lamps. 
Mr. Francis Galton exhibited a reaction time instrument, and 
Mr. Muybridge his zoopraxiscope for showing images of animals 
in apparent motion, by means of an optical lantern arrangement. 
Dr. Tempest Anderson exhibited photographs of volcanic phe- 
nomena taken by himself, and among the numerous other 





exhibits was one by Professor Seeley of the long and short hair 
of the mammoth, and some remains of the muscular tissue of 
that interesting animal. 








LETTERS TO THE EDITOR. 
[ We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





STATE AND FREIGHT, 


S1r,—Those interested in our progress towards cheap transport 
must have seen with regret the Irish Bills of this session, Ireland’s 
waterways have lately, it is true, done little; but the reasons for 
this are pretty clear. A comparison of her most important water 
lines with those of countries which have recently made such 
striking progress, at once shows thechief cause. In France, for 
instance, the Commission of 1872, after ‘‘ thanking God” that they 
were | og the time when waterways were thought to have had 
their day, proceeded to prescribe a minimum size for the national 
lock, me the dimensions then chosen have since been adopted by 
the International Congress. 

Comparing this with the Bann—which links our largest lake with 
the sea—we find that the attempt to sever the responsibility for 
drainage from that for navigation has ended in a reduction in the 
river profile of 20 per cent. in some ee while the state of the 
estuary between the Cutts and Coleraine is in itself enough to 
impair possible traffic. The greater of the Shannon now 
to be a 6ft. navigation, but the links with Dublin and with 
erick—its chief objective points—are of such y 4 profile as 
to tell injuriously upon the whole water system. the Barrow 
one hears of limiting a depth of 3ft. Sin. in places. Bad as such a 
state of things is, it is now proposed to make the navigation worse, 
and while freeing the chief railways from water competition, to 
swell their traffic by granting State aid to branch lines. 

Here, again, instead of putting on insular blinkers, we may well 
look to the action of other countries, French transport records 
are so admirable, that one naturally turns to them, and finds in the 
Conventions of 1883 the relations between the nation and the 
trunk railways carefully fixed in the public interest, before the 
latter were prospectively enriched by State aid to branch lines. In 
Belgium the remarkable lowness of railway rates has not prevented 
the recent important works on the Canal du Centre, although 
Belgian is not so bulky in proportion to its worth as Irish fuel. 
Holland is also a country of peat transport; and cattle are often 
brought to market by steamer, a plan which Ireland might perhaps 
follow with advantage. 

The system of tenant companies working the Dutch State rail- 
ways under the Department of Waterstaat, Handel en Nijverheid, 
has yielded only a small dividend on the national outlay; but it 
has at any rate promoted the general wealth. The Treasury as 
tax-getter can well afford to take a low rate of interest on such 
works; but the relations between State and freight want placing 
on a footing quite independent of party tactics. The best bra ns 
in our country and colonies, and the best precedents in other coun- 
tries and colonies, may well be utilised in determining what those 
relations shall be. 

The problem is not confined to Ireland, but also presents itself in 
the Highlands, and may yet overspread the whole United Kingdom, 
which is beginning to interest itself about cheap rt. ‘ie. 
while there is something grimly humorous in the idea that the 
debt which a sad past has rendered due to Ireland is to be repaid 
by shallowing her chief rivers, Wa ter M. T, CAMPBELL, 

Edinburgh, N.B., June 17th. 





WATER CONSERVATION AND IRRIGATION, 


Sir,—In the number of the 22nd February, 1889, e 159 of 
your very valuable paper, you reprint an extract of an article 
under above heading, which I published in a Sydney paper. The 
extract in question is a lucid demonstration of how the rainwater 
is lost by discharge through rivers, by evaporation, by capillary 
attraction, and lastly by percolation. In a footnot the said 
extract you are querying me: Sup I assumed capillarity to be 
satisfied for once, what do I then do with the 41°8 per cent. of the 
rainfall which capillarity does not want? With your kind permis- 
sion I send you the answer for insertion. 

To make an assumption, as you suggest, is in direct contradiction 
with physical science ; and, moreover, it can be proved by a simple 
experiment that the loss by capillarity repeats itself every year, 
supposing the rainy season is not an exceptionally heavy one. Take, 
for instance, a tube open at both ends, place it vertically in a glass 
vessel, and fill the latter with moist sand—the sand surrounding 
well the tube—and let the tube project a few inches above the 
surface of the sand. Pour then, s puly and gently, water into the 
tube, and this water will be immediately taken up and absorbed 
by the sand, not only by its lowest layers, but right up to the 
surface of the sand. Of course, not too much water should be 
poured into the tube, otherwise capillarity will be destroyed. 

Precisely the same thing happens in nature. The earth after a 
rain being saturated, the moisture from its surface will evaporate 
first; the greater quantity of moisture from the deeper parts being 
by the same law of capillarity brought nearer to the surface, to be 
evaporated also. So that it can be established that not only that 
quantity evaporates which by direct measurement can be ascer- 
tained, but also the major part of the quantity held back by 
capillarity. 

ou will therefore see that your assumption is not correct, and 
the italics are mine; and, as I said above, in seasons with not 
exceptional heavy rains, the annual loss by capillarity is 41°8 per 
cent. of the falling rain. 8. PoLuitzer, C.E 

Sydney, May 7th. 

[Mr. Pollitzer’s experiment does not explain or support his 
assumption. Once the capillarity of his sand is satisfied, only a 
small proportion of the quantity required for that purpose will be 
necessary to keep up that condition. Evaporation removes a given 
OS pees of the rainfall, but we cannot charge it to evaporation 
= ening too, and we are not dealing with percolation.— 

iD. 








COMPOUND LOCOMOTIVES, 


Sir,—The performance of two North-Eastern compound locomo- 
tives, which took the members of the North-East Coast Institution 
of Engineers and Shipbuilders to Edinburgh, on their way to the 
Forth Bridge, on the 11th inst., may be of interest to your readers. 
As reported in your issue of the 14th inst., the train consisted of 
twenty-four coaches—fully half six-wheeled—and containing 450 
people. Thelocomotives were both bogie compounds on Worsdell and 
von Borrie’s system: No. 1, four coupled Eieing wheels, 6ft. 8in. 
diameter, and No. 1329, one of the later 7ft. singles. Down 
“Cockburnspath,” four miles of one in ninety-six, the mile posts, 
beginning from the fortieth from Edinburgh to the thirty-sixth, 
were passed in 62, 57, 54, and 53 seconds. 

On the return journey, the time between the same ts, from 
the thirty-sixth to the fortieth, was 108, 125, 133, and 133 seconds, 
The fastest mile timed was between the third and fifth mile posts 
south of Berwick, down one in 190, when four quarter mile posts 
were passed in forty-nine seconds. 

The whole of these speeds were taken by two people, one 
calling off the posts, and the other timing; with the three fastest 
miles, two took the time, and only varied in one, to the extent of 
half a second ; the longer time being taken as correct. 


Newcastle-upon-Tyne, June 18th. HARBREK, 





SPIRIT ENGINES, 


Sir, —In your editorial on spirit engines, on June 7th, you state, 
“It is essential to the theory laid down in text-books that the 








internal work shall be independent of the nature of the material as 
well as the external.” I find it stated in these text-books that tho 
internal work done when gases expand is zero, while when water 
expands into steam it is enormous. There seems to be some incon- 
sistency. You also state that it is a fundamental principle that 
“in all cases the efficiency of the apparatus will be represented by 
the formula E = “7p e. This seems somewhat inconsistent with 
the uniform advocacy of compound engines by these same text- 
books; for if all have the same efficiency how can one engine be 
better than another? 

I hope sincerely Mr. Yarrow has found a means of producing an 
engine whose efficiency is greater than that just mentioned, for 
then we can get frozen meat produced for than nothing; 
people will pay for the oy to freeze meat; ice rinks and ice 
drinks could be had for the asking. Warm sea baths at all the 
seaside resorts, and iced drinks for nothing, would be a splendidly 
paying result of Mr. Yarrow’s interesting engine. 

i re. Trinity College, Gro, Fras, FitzGera.p, 
Dublin, June 16th. 





STEAM IN BRICK CHIMNEYS. 


Sir,—In reply to a question in THE ENGINEER of the 14th inst. 
by an ‘‘Old Member of the Society of Engineers,” asking if turn- 
ing exhaust steam from an engine into a chimney-stack injures the 
mortar, I should certainly advise him not to turn exhaust steam 
poeta A if there are any other means of getting rid of it, 
especially if the chimney is not provided with a firebrick lining, as 
it will surely disintegrate the mortar joints, besides injuring the 
draught. I examined a chimney a few years ago, built of brick- 
work in lime mortar, into which the exhaust steam from an engine 
had been discharged. Some of the mortar joints had been entirely 
disintegrated, while the others were as soft as putty. 

London, June 19th, JoHN M. Woop, Assoc, M.I.C,E, 





TIDAL ESTUARIES, 


Sir,—In your article on “‘ Working Models of Tidal Estuaries,” 
June 14th, I see it stated that the reason why the committee of 
the British Association was unable to ee a report at the Bath 
meeting was owing partly to the illness of Professor Osborne 
Reynolds. I would ask you to correct this, as I did not suffer a 
day’s illness between the ting in Manchester, when the com- 
mittee was appointed, and the meeting at Bath. That I was not 
able to start the experiments so soon as I had hoped was owing 
solely to the excess of work entailed in starting the engineering 
laboratory in Owens College. OsBORNE REYNOLDS, 

Fallowfield, Manchester, June 15th. 











LAUNCHES AND TRIAL TRIPS. 


Messrs. Hal], Russell, and Co., Aberdeen, launched from their 
ard on the 15th inst. a steel screw steamer of 1850 tons, and 210- 
orse power, for the Indo-China Steam Navigation Co., Limited. 

On Thursday, the 13th inst., Messrs. Edward Finch and Co, 
launched a screw tug built for the Barry Dock and: Railway Com- 
pany. She will be fitted by the builders with pumps that will 
make her the most powerful salvage steamer afloat. 

The screw steamer Mamari left Sunderland on Tuesday, the 
llth inst., for her trial trip, having been completed by Messrs. 
W. Doxford and Sons, for the Shaw, Savill, and Albion Company, 
of London, After having compasses adjusted she was taken on to 
the measured mile and attained, we are informed, a mean speed of 
12°4 knots per hour, giving every satisfaction. She then left direct 
for Hamburg, where she arrived in 29} hours, During construc- 
tion she has been superintended by Commander John MacKiroy, 
her engines being under the superintendence of the company’s 
engineer, Mr. Carrick. 

On the 15th inst. Messrs. Ropner and Son, Stockton, launched a 
steel screw steamer, the Aislaby, of the following dimensions :— 
Length over all, 324ft.; breadth, 40ft. 6in.; depth moulded, 
23ft. 7in. This steamer has been built under special survey to 
class 100 Al at Lloyd’s, and will carry 4350 tons deadweight on 
Lloyd’s summer freeboard. She has a short full poop, in which is 
fitted accommodation for _ and officers, raised quarter deck, 
long bridge extending to foremast, short well, T.G.F., cellular 
bottom for water ballast. She is built on the web frame principle, 
and will have all the latest improvements for a first-class cargo 
steamer. Her engines are by Messrs. Blair and Co., on their im- 
proved triple expansion principle, of 250-horse power nominal, with 
two large stee] boilers working at 160lb. The steamer has been 
built for Messrs, R. Ropner and Co., West Hartlepool. 

The screw steamer Parahyba was fully launched from 
the yard of Messrs. W. Doxford and Sons, at Pallion, on Saturday 
afternoon last. She has been built for Messrs. D, G. Pinkney and 
Sons, Sunderland, but has since been sold to the Compagnie des 
Chargeurs Réunis, of Paris, is entirely of steel, and built to Lloyd’s 
100 Al class, The principal dimensions are :—Length between 
perpendiculars, 310ft.; extreme breadth, 38ft. 6in.; depth from 
ordinary floor to spar deck, 26ft. 3in.; with cellular bottom fore and 
aft. The engines are — expansion, by Messrs. W. Allan 
and Co., of Sunderland, with all the latest improvements, the 
cylinders being 15jin., 20in., 3lin., and 54in., by 42in. stroke, and 
they are supplied with high-pressure steam from very large boilers, 
She is fitted in the most approved manner for a large number of 
emigrants. 

On the 18th June, Messrs. S M‘Knight and Co., Ayr, launched 
from their yard a steel screw steamer of 2000 tons carrying capacity, 
named Lord Aberdeen. Her dimensions are:—Lengtb, 245ft.; 
breadth, 34ft.; and depth of hold, 17ft.; class, 100 Al in Lloyd’s. 
She has a long raised quarter-deck, bridge amidships covering 
machinery space, short poop for cabin accommodation, and top- 
gallant forecastle for crew; water ballast in double bottom 
throughout, The engines are triple expansion, having cylinders 
2lin., 34in., and 56in. diameter, by 39in., stroke; two steel 
boilers, 13ft. 6in. diameter, by 10ft. long. Messrs. Hutson and 
Corbett, Kelvinhaugh, Glasgow, will suppiy the machinery. This 
vessel, which is for Messrs. James and Alex. Wyllie, Troon, will 
form a valuable addition to their fleet of steamers. The construc- 
tion of the vessel and machinery has been carried on under the 
superintendence of Mr. David Pollock, consulting naval architect 
and engineer, 128, Hope-street, Glasgow. 

On Saturday, June 15th, 1889, Messrs, Edward Withy and Co., 
West Hartlepool, launched a fine steel screw steamer, the Haldon, 
built for Messrs, John Holman and Sons, London. The vessel is 
over 260ft. in length, and built throughout of Siemens- Martin steel, 
with a large measurement and deadweight capacity, and built to 
the highest class at Lloyd’s, She has a long raised quarter-deck, 
long bridge house, and top-gallant forecastle. The holds are fitted 
with iron grain divisions, and cargo battens; all decks, deck 
erections, skylights, bulwarks, bulkheads, &c., are constructed of 
steel. In the main and after holds, the vessel is constructed on 
the web-frame system, which gives a very strong type of ship, and 
dispenses with all hold beams, thereby enabling the ship to carry 
cargoes of the bulkiest description. Her cellular bottom is fitted 
all fore and aft for water ballast. The greater portion of the plates 
are in 24ft. lengths, making the structure of the ship very strong. 
Four steam winches, two donkey boilers, hand and steam steering 
gear amidships, screw gear aft, patent windlass on forecastle, 
patent stockless anchors hauling up into hawse pipes, and other 
modern a will be fitted for the handy working of the 
vessel, The ship will be rigged as a two-masted fore-and-aft 
schooner, with steel pole-masts, derricks, and other cargo appliances 
for expeditious handling of cargo. The saloon and cabin for the 
accommodation of passengers, captain, and officers, is handsomely 
finished. Triple-expansion engines will be fitted by Messrs, Blair 
and Co,, Stockton-on-Tees, 
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PUBLISHER'S NOTICE, 


*,* With this week's number is issued as a Supplement a Two- 
page Engraving of a Mogul Engine, Class S.L., Central Pacific 
Railway. Every So by the Publisher contains this 
Supplement, and 8 ibers are requested to notify the fact 
should they not receive it. 


*,* THE ENGINEER is placed gratuitously at the disposition of 
visitors to the Exposition Universelle de 1889 at Paris, at the 
BUREAU DES RENSEIGNEMENTS COMMERCIAUX, SECTION DES 
COLONIES FRANCAISES, ESPLANADE DES INVALIDES. 

*,* Le journal THE ENGINEER est mis gratuitement a la disposition 
des visiteurs de l Exposition Universelle de 1889 a Paris, au 
Bureau des Renseignements Commerciaux, a la Section des 
Colonies Francaises, Esplanade des Invalides. 

*,* THe ENGINEER can be purchased, and is also open to perusal, 
at the Salon International de Lecture, Champ de Mars, Terrasse 
des Beaux Arts. 
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TO CORRESPONDENTS. 
Registered Telegraphic ee ee NEWSPAPER, 


*," AU letters intended for insertion in Tue ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of yy icati 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies, 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

W. S. (Cambridge).— We do not possess such a list, and we doubt that there 
is one in existence. You might apply to Messrs. Spon, Charing-cross, and 
Messrs. Crosby Lockwood and Co., Stationers’ Hall-court. 

A Pupit.—Zn marine work little or no oil is put into the cylinders, because it 
ultimately finds its way to the boiler and does a great deal of mischief. A 
very small quantity sent into the steam by an impermeator is found to be 
sufficient for every purpose. 

Cov.—(1) The principle involved is the same in both sketches. It is extremely 
old and well known. (2) A principle cannot be patented. (3) The details 
are entirely different in the two sketches. (4) You can patent details. 
(5) No. 2 is not an infringement of No. 1. (6) The same thing can be 
fected in a dozen different ways, and a valid patent might be got for each, 
(7) Your patent can only be good for one arrangement. You will need a 
separate patent for each arrangement of parts. 

Erratum.—ZJn our notice of the visit of the American engincers to Crewe, 
first line, page 500, it is stated that the London and North-Western Rail- 
bg —_ 12,700 tons of coal per day. The correct figures are 2700 tons 
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COST OF SINKING BORE HOLES, 
(To the Editor of The Engineer.) 
8ir,—Could any of your readers kindly inform me the cost of sinking 
bore holes—per foot ee clay, gravel, and hard rock respec- 
tively? What is the cost and escription of plant requisite, and what 


would be the workin t and speed 
of the strata referred to above? ileal “Tr ¥ 





Tar E SUBSCRIPTIONS, 

HE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
Trom the office on the following terms (paid in advance) :-— 

Half-yearly (including double numbers) .. -. £0 148. 6d 

- Yearly (including two double numbers) .. -- £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence annum will 
be made. E Bwomwamn te reyistorce te Wonemigien alread. 

A complete set of THE ENGINEER can be had on application. 

foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :—Foreign Subscribers paying in advance 
at the published rates will receive Tae ENGINEER weekly and post free. 
pane aed sent by Post-office order must be pear oy wg] by letter o) 
¢ a to the Publisher. Thick Paper Copies may be.had, if preferred, at 


Remittance by Post-office order, — Australia, um, Brazil, British 
© ? J 

ae British Guiana, Canada, Cape Boe Hope, Denmark, 

onstion Islands, Keyrt France, Germany, Gibraltar, Italy, Malta, 

atal, Netherlands, uritius, New Brunswick, Newfoundland, New 

South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 

mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s,’ China, Japan, India, £2 0s. 6d, 





Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 


Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Sandwich Isles, £2 5s 

ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order m payment. Alternate advertisements will be inserted with all 
practical regularity, but regularity cannot be ranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 

Prices for Displayed Advertisements in “ ordinary” and “ special” positions 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 

per are to be addressed to the Publisher, Mr. Sydney White; all other 
Tetters to be addressed to the Editor of Tux Enoineer. 








MEETINGS NEXT WEEE. 


Tue Society oy Enoingers.—Arrangements have been made for the 
Memb and A iates of the Society and their friends to visit the 
East London Waterworks at Lea Bridge, Walthamstow, and Waltham 
Abbey, on Thursday, the 27th instant. 
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MR. BALFOUR’S LIGHT RAILWAYS (IRELAND) BILL. 


TuE improvements introduced into the existing light 
railway legislation are based chiefly on the report of the 
Royal Commission on Irish Public Works, appointed in 
1886, and whose report was made in the beginning of 
1888. The Commission consisted of Sir James Allport, 
Mr. James Abernethy, M. Inst. C.E., Mr. J. W. Barry, 
M. Inst. C.E., and Mr. J. T. Pim. 

Under the existing Light Railway Acts the Treasury 
guarantees the promoters of a light railway a maximum 
of two per cent. where the county authority guarantees 
four per cent. or more. The present price of three per 
cent. Consols is quoted at £101, which would make the 
value of the light railway stock, if depending alone on the 
Treasury, two per cent., worth £67 per £100. The actual 
selling price of the four per cent. West Clare Light Rail- 
way £10 shares is £9} at present, or 92°5 per cent. of the 
par value; consequently it seems that the value placed by 
investors on the county guarantee of two per cent. is 
only £253, and judging by the value of other railway 
stock, is at least thirty-one per cent. too low. The proper 
selling price of these shares should be £67 + £25} + 
£31 = £123°5, and the difference between that and £924, 
as above—£33—represents the loss per £100 the county 
authority promoting a light railway suffer on account of 
the view speculators take of this stock. Several causes 


35 
i? conspire to create this effect, the chief one being that the 


Treasury guarantee is not a direct one, and only in 
the nature of a rebate to the county authority, eg., 
the county authority have first to raise the money 
necessary to pay the deficient interest on the shares, and 
afterwards, and only afterwards, they can claim the 
rebate from the Treasury not exceeding the 2 per cent., 
and the Treasury has no liability until the county has 
paid. The result of this is that investors have as security 
the county rates alone, and not the Treasury. Temporary 
indisposition to pay county rates has been shown in 
certain places and from various causes, but there is no 
case on record where the rates have not been eventually 
paid up; and from the stringent powers which rate 
collectors have in their hands, and from the pressure put 
on themselves by the conditions of their appointments, 
we believe that such will always be the case, and that 
investors might with advantage place more confidence in 
the guarantees of the county rates. At all events as the 
matter stands this is the chief difficulty in putting the 
Light Railways Acts into operation, and it was naturally 
to be expected that in any new legislation an attempt 
would be made to get rid of this hindrance by making 
the Treasury guarantee direct instead of indirect. Con- 
sequently we find the proposal now to give a 3 per cent. 
—— from the Treasury directly ; but this is only to 
applicable to the congested and poor districts, and they 
are not to be taxed at all for construction purposes, but 
only for maintenance, and in no case exceeding sixpence 
in the pound. That some distinction should be made in 
exceptional legislation of this kind between the congested 
and the prosperous districts is only what was to be 
expected; but it seems a pity, that as the Treasury does 
make itself liable for the 2 per cent. in other cases than 
in congested districts, that the guarantee is not direct 
instead of indirect. No difference to the Treasury would 
arise in this case, and the benefit to the guaranteeing 
district would be immense. Let us hope that before the 
measure becomes law this fault will be remedied. 

At present the Treasury are always half a year late in 
their payments of rebate to the county authority; and 
although they have expressed their willingness to pay 
when the debt becomes due, they are debarred by law, 
and it is proposed to remove this barrier. The principle 
of this improvement might be carried further with good 
effect. At present the application for interest by the 
promoters for any half-year comes before the next suc- 
ceeding assizes, and the amount required is inserted in the 
rate collector’s warrant, and is not payable until the next 
succeeding assizes, four months or eight months after- 
wards, as the case may be, the assizes being held in March 
and July usually. This makes a delay of about eight 
months in paying the interest, which might be done away 
with by enabling Grand Juries to present in advance an 
estimated amount. The proposal to do away with the 
existing system of auditing accounts is a good one. At 
present the different baronies which the railway runs 
through have the right of appointing a director each; 
the accounts are audited twice, first by the auditor 
appointed for the purpose by the Road Sessions, 





and then by the arbitrators, these being the county 
surveyors and an auditor appointed by the Board of 
Trade. In counties where the baronies are of small 
extent, and where the railway intersects them, as in the 
case of the Clogher Valley Railway, where the Acts con- 
template the appointment of eight baronial directors and 
eleven auditors for a line thirty-seven miles long, the 
matter becomes a serious evil. In the majority of cases, 
however, it is a matter of no very great importance, 
except as a matter of principle. It would, however, be a 
good thing that at least one local auditor should be 
retained, so as to give the taxpayers confidence that every- 
thing was being done properly. 

There is to be sanction given for paying interest out of 
capital during construction. At present interest is paid 
but by the county alone, as it cannot claim the rebate 
until the line is in running order. The power to be given 
to raise additional capital is of importance’; there are cases 
in which the whole guaranteed capital has been paid out 
for construction and equipment, and theoretically, at least, 
the question could arise as to where the price of the first 
ton of coal or the first week’s wages of the stoker would 
come from. The inability to raise additional capital, it is 
easily understood, would seriously hamper such line, and 
the proposal is one of great importance. 

Mr. Balfour says that there are at present no means for 
a Light Railway Company entering into working agree- 
ments with other railway companies, and he proposes to 
give these powers. It is quite true there are no means at 
present whereby statutory cognisance can be taken of 
such agreements, but there is nothing in the Light Rail- 
way Act to prevent the company working and maintain- 
ing its railway as they see fit, whether by agreement 
with other companies or otherwise. In fact, the freedom 
of the company is not interfered with, and there is not 
much likelihood of any existing railway company being 
coerced into a working agreement. 

It is scarcely possible to avoid expressing surpriseat what 
Mr. Balfour says on the question of gauge. One would 
infer from what he says that engineers and arguments were 
equally divided on this important question. It is scarcely 
necessary for us to argue the question before our readers 
—our opinion is that of the Royal Commission. “The 
disadvantages of break of gauge are so obvious @ priori, 
and have been found so objectionable in practice, that we 
feel here that only one reason could have dictated the 
course of the Irish Government in recommending the 
narrow gauge, viz., the motive of a considerable economy 
in construction and possibly a saving in working expenses. 

_— These estimates of economy, which are some- 
times confidently given, were and are fallacious.” <A 
better measure of the relative costs of two classes of rail- 
ways is their relative capacities rather than their gauges, 
Non-professionals generally lose sight of the fact that light 
and cheap lines can be made on the broad gauge as well as 
the narrow. The chief advantage of a practical kind that 
a narrow gauge has is its adaptability to a rough country, 
where sharp curves are necessitated. 

The statement that the transhipment of the most 
easily damaged goods, viz., fish, is of no consequence 
because trucks of light. railways would arrive only half 
full as a rule, and that, in the case of even a broad gauge 
line, transhipment would be necessitated, is scarcely a trust- 
worthy one. The rule with mackerel and other important 
fish is that they are taken in large quantities at one time, 
and the difficulty would not be that the trucks would 
not be half-filled, but that they would not hold enough. 
The estimated traffic from fish is much exaggerated, even 
when there are railways near good fishing grounds; on 
the West Coast most of the fish will be sent over by steamer 
as at present, not only to save time but to avoid tranship- 
ment. 

Under the existing law Grand Juries, when asked for a 
guarantee, had to take or leave what was offered them, 
they are now to be given power tosuspend standing rules, 
so as to have deviations carried out and other technical 
details altered. The power proposed to be given to tax 
for guarantee purposes portions of baronies, instead of 
whole baronies, is a just one. At present, people living 
on mountains twenty miles away from the railway, who 
never travelled on it, or ever even saw it or benefitted from 
it, have to pay. It is only common justice that means 
should be taken to relieve these. On the whole, the Act 
may be described as one generous in conception and 
sepa in details, and we hope to see the few slight 

lots which mar its usefulness removed during its passage 
through the House. 


SMALL COAL AT SEA, 


THE information available concerning the results 
obtained from forced draught at sea is insignificant, pro- 
bably because the number of vessels in which it is used is 
small. So far as it goes, however, it is tolerably precise 
and complete. Enough is known to permit positive 
statements to be made concerning what takes place when 
boilers are worked with forced draught. It has been 
proved over and over again that when pressures of 2in. of 
water or thereabouts are maintained in a stokehole, the 
boilers cannot be trusted to remain tight for more than 
six hours. We do not mean to say that a boiler pushed 
harder even than this may not remain tight for twelve 
or possibly twenty-four hours ; all that we assert is that 
there is no certainty that it will not break down badly 
within the time we have named. If the air pressure is 
reduced the chances that the boiler will hold out are 
greatly improved, and it would seem that a stokehole 
pressure of din. of water may be safely maintained even 
on long voyages. A great deal is said and written for 
and against forced draught. It is impossible to mention 
an instance of failure that cannot be capped by an example 
of success. Nor can a success be named which is not 
countervailed by a failure. It will be found on examina- 
tion that the successes are always low-pressure, and the 
failures are always high-pressure. No one, however, can 


yet say with precision precisely how far it is safe to go. 
nds on the coal, the stokers, and the 
We have only broad facts to go 


A great deal de 


condition of the boiler. 








528 


Ss 


THE ENGINEER. 


JUNE 21, 1889, 








upon, and these facts go to show that while moderate 
pressures are safe, high pressures invariably lead up to 
disaster. It must be borne in mind that we are dealing 
with ordinary marine boilers of what has come to be 
known asthe Scotch type. We expressly exclude torpedo 
boat boilers. 

So much being definitely ascertained, the first point that 
suggests itself for consideration is the economic value of 
low-pressure forced draught. Can it do good? It is im- 
possible to lay down any general law on the point, because 
circumstances vary so much. We shall not speak of war 
vessels, because in them forced draught is used exception- 
ally for a specific purpose, and not for economy. In mer- 
chant steamers, however, leaving on one side the great 
Atlantic liners, everything resolves itself ultimately into 
a matter of pounds, shillings, and pence. If it costs less 
to transport a ton of goods a mile with forced draught 
than without it, then forced draught will become popular, 
but not else. On this point, however, there is little or no 
information available. The advocates of the system bring 
forward figures to show a considerable saving. Its 
opponents assert that there is nothing in it, and that the 
figures are deceptive. The truth probably lies between 
the two sets of arguments. It may be shown on paper 
that there is nothing to be gained by using forced draught. 
It may slso be shown on paper that there is a great 
deal to be gained; but paper arguments of this kind do 
not carry conviction with them. What the shipowning 
world wants is the results of actual voyages made with 
and without forced draught under conditions as nearly as 
possible identical. 

It is not difficult to see that under certain circumstances 
a saving may be effected which is impossible under other 
conditions. Thus, we may take the case of a steamer 
with ample boiler power burning expensive Welsh coal, 
making her voyages in excellent time and giving no 
trouble. It is very difficult to see how any possible 
advantage could be derived by adopting forced draught in 
such a ship Again, we have a vessel which has not 
sufficient boiler power and burns a cheap inferior coal. 
Engineers, captain, and firemen alike are worried to death 
trying to make voyages in reasonable time. Forced 
draught in such a ship would probably work a marvellous 
change for the better. Everyone connected with the 
working of the ship would praise the system, and it is 
but natural that they should do this. We may push our 
illustration a little further, and suppose that it was 
deemed advisable to fit the first steamer we have named 
with forced draught, in order that cheap coal might be 
substituted for dear. It is doubtful that a good result 
would be secured, because other considerations come into 
play. The steamer might, for instance, be plying between 
ports in which a cheap inferior coal was not to be had; 
to go out of the way to get it would certainly not pay. 
We have perhaps said enough to show how beset with 
local difficulties and perplexities the whole subject is when 
regarded, not from the engineer’s, but from the ship- 
owner's point of view. 

There is a direction in which inventors have not as yet 
worked which might be found remunerative. Who will 
render the use of small coal at sea possible? There are 
close to shipping ports at this moment thousands of tons 
of slack and small coal which can be bought for very 
small sums. This small coal is all but a waste product. 
In Belgium dead slack of the kind is being used with 
perfect success as fuel for locomotives; and it is well to 
remember that the speeds of Belgian trains are the highest 
on the Continent, very nearly equalling English practice. 
Small coal cannot be used in the ordinary marine boiler for 
lack of grate surface, but we are unable to see why this con- 
dition should not be got over. It will not do to provide 
many little grates ; experience proves that to burn small 
coal successfully very large single grates are needed. 
Thus, for example, nothing could be done with five 
grates, each of 10 square feet area; but ona single grate 
of 50ft. dust coal can be, and is, burned with perfect 
success. Why this is so we cannot pretend to say. We 
can only set the facts before our readers. Let us suppose 
that we have a marine boiler with three furnaces, each 
3ft. in diameter. The grates are 6ft. long. The total 
grate surface will be 54ft. Dust or slack cannot be 
burned in such furnaces, so far as we are aware. If the 
contrary is the case, it must be due to the labours of some 
forced-draught inventor who has not made his success 
public as yet. If instead of three grates, one grate, 9ft. 
by 6ft., could be used, then small coal might be burned on 
it, just as it is burned in a Belgian locomotive. Of 
course, the boiler would be different in many respects from 
the existing type, yet not so different as might be thought. 
There does not appear to be any insuperable difficulty in 
constructing a fire-box of the kind necessary, and putting 
it into a cylindrical shell of suitable dimensions. The 
bottom of the box below the grate would be concentric with 
the shell and could be stayed to it. Various methods 
suggest themselves of staying the crown; the sides, being 
semi-cylindrical and corrugated or ribbed, would take care 
of themselves. In this direction a new departure in 
boiler engineering is possible. It does not seem, however, 
that it can be brought to a successful result without the 
aid of moderate forced draught, and we venture to think 
that the advocates of forced draught would do well to 
turn their attention to the possibility of utilising small 
coal at sea as a fuel for cargo steamers. There is a large 
opening for excellent fuel which can be put into bunkers 
for about 3s. 6d. a ton, or even less. 


SPIRIT ENGINES. 


WE have received a lengthy communication criticising 
certain statements which we made in our impression for 
the 7th of June, concerning the relative values of different 
working liquids as thermo-dynamic agents. We do not 
publish this communication because the author does not 
give his name or address. There is no difficulty, how- 
ever, in seeing that it emanates from a college, and takes 
an intensely collegiate view of the whole question. Its 





author starts with the assumption that we know nothing 
about thermo-dynamics, and that we are “persistently in 
error” whenever we write about heat engines. He then 


goes on to say that in criticising the formula E = " we 


have entirely forgotten that the formula only applies to a 
perfect heat engine; as for spirit engines, there is no 
gain derived from the use of spirit instead of water apart 
from the increased efficiency of the boiler; and the com- 
munication concludes with a general glorification of the 
teaching of various professors, and an assertion that 
they have so carefully and patiently worked the whole 
field that nothing is really left to be discussed in 
thermo-dynamics. We should have passed this con- 
tribution to thermo-dynamical literature by without 
notice, were it not that the question raised possesses 
an intrinsic importance. We have nothing to withdraw 
or qualify; we repeat our charges against modern text- 
books and modern teachers of thermo-dynamics. We 
assert that their reasoning is based on ideal heat 


engines, which not only have no existence, but could not | sixaienis they einai vs at tee ash tek of tee eae 
| d pe am 


possibly have any existence. Their arguments, and de- 
ductions, and assertions, are for the most part about as 
applicable to the steam engine or the gas engine as they are 
to the discovery of relics of Greek art in the ruins of the 


Parthenon. The formula he is perfectly sound and 


trustworthy, but applies only to an engine which is as 
impossible as an Euclidean point; and this is not all. 
The formula and the deductions drawn from it are mis- 
leading, and teaching which has resulted from their adop- 
tion has tended powerfully to retard progress and check 
improvement. The professors who claim to know most 
about thermo-dynamics have not introduced a single 
change for the better, however small, in the heat motors 
of the world. They have not made a solitary invention 
which tends to promote economy of fuel. How is it pos- 
sible that men who maintain that improvement is impos- 
sible could effect a change for the better? Nothing, we 
think, can be more distinct or straightforward than this 
statement of the views we hold. 

Now let us see once more what is the bearing of 
modern thermo-dynamic teaching on spirit engines. 
According to that teaching it is, as we have already ex- 
plained, a matter of perfect indifference what fluid we use. 
Water, or mercury, or benzine, or turpentine, or ether, 
are all equally good, and it is of course, under the circum- 
stances, useless to try anything but water. The line of 
argument is this: In a perfect heat engine one fluid is as 
good as another, but nothing better than a perfect engine 
can be got. An ordinary steam engine is not perfect. If 
a perfect engine can gain nothing by change of fluids, it 
is certain that an imperfect engine cannot. That is the line 
of reasoning adopted, and it is very plausible. The weak 
part in it is that the engines made of iron aud brass which 
are used to haul trains, or drive ships, have nothing at 
all in common with the ideal engine. They stand ona 
different platform, work under totally different conditions, 
have no points in common, save in seeming. Engineers 
trouble their heads very little about thermo-dynamics as 
taught in colleges. They invent and they experiment ; they 
do not permit ideal lawsto interfere with them. For yearsit 
was maintained by professors that nothing was to be gained 
by compounding. It can be proved mathematically at this 
moment in the most satisfactory way that in an ideal heat 
engine it isa matter of perfect indifference whether we 
use one or twenty cylinders. Practice shows that there is 
a very large gain derived from compounding, for reasons 
that the mathematician ignored. At the present moment 
the mathematician is unable to say how a steam engine 
can be improved, unless he has learned from the engineer 
something which has nothing to do with mathematics. 
There is no such thing in existence as a sound mathe- 
matical theory of the steam engine; everything about it 
is pure empiricism. But practice, as shown in results, is 
none the less satisfactory. Under the circumstances, the 
professor or teacher who asserts that one working fluid is 
of necessity just as good as another is rash. Indeed, 
it is possible to convict him of folly by applying 


his own arguments to a practical case. Accord- 
ing to the theorist, not only is any fluid, but 
any substance equally efficient as the agent. Let us 


now suppose that we have two steam engines which are 
identical in construction, and worked under conditions 
which are precisely similar, save that one boiler is fed 
with lumps of ice and the other with ice-cold water. 


Now, according to the at formula, T is the sensible 


temperature at one end of a cycle, and ¢ is the sensible 
temperature at the other end of the cycle. We begin, 
then, in our supposititious engines with ¢ = 32deg. Fah., 
and at the other end of the cycle is, we shall assume, steam 
having a temperature of 350 deg., just beginning to expand 
behind a piston. The sensible temperatures are here pre- 
cisely the same in both cases. The working substance, 
water, is the same in both cases, and the efficiency of the 
two engines ought to be the same; but as a matter of 
fact it is nothing of the kind, because every pound of ice 
melted will dispose of 140 thermal units, which will not 
be needed in the case of the engine fed with ice-cold water, 
and the heat thus expended in thawing the ice could never 
be recovered again save under conditions which can have 
no existence. It may be said that this illustration does 
not apply to even an ideal heat engine. We can concede the 
point, and put the case in another form. Let us sup- 
pose that in one engine we have a condenser which 
reduces the steam to the condition of ice cold water, 
while in the other the condensing arrangements are 
such that the steam is frozen into ice at 32 deg. to 
be fed into the boiler in that form. Can it for a 
moment be supposed that the efficiency of the two engines 
is the same? The truth is that the formula . does not 
apply at all to real engines, and is in no way of use as a 
measure of their efficiency. There is only one way in which 








that is by the use of Donkin’s co-efficient, the nature of 
which we have already fully explained. That deals not 
with temperatures, which are altogether misleading, but 


with quantities of heat. The formula a breaks down 


because it attempts to measure the quantity of heat ex- 
panded in the performance of work by the change in tem- 
perature of the working fluid. If,now,a practical steam en- 
gine has its economy affected by supplying the boiler with 
lumps of ice instead of with ice-cold feed-water, simply be- 
cause in the first case internal work has to be done which 
is not needed in the second case, why should we not 
derive advantage from using, instead of water, some other 
fluid which requires less heat than water to raise it to the 
boiling point and evaporate it? We know the answer. 
It is that under all possible circumstances ¢ p v gives an un- 
alterable result. But ¢ is the total heat expanded in pro- 
viding a given volume v at a given pressure p. That is 
to say, p v always bears the same relation to ¢. If this 
be true, and a given liquid requires just one-fifth as much 
heat for its vaporisation as water, then the pressure being 


resulting from the expenditure of five times as much heat. 
It will be seen that this assumption is based on the 
theory that the internal work done on the liquid 
must in all cases be independent of the nature of the 
liquid. But Mr. Yarrow’s experiments show as plainly 
as possible that ¢p v is not a constant, but that vis largely 
in excess of what theory indicates when the boiling fluid 
is petroleum spirit. The anonymous author of the com- 
munication we have received coolly ignores this, and takes 
it for granted that our arguments are based on the per- 
formance of the spirit launches. Now, asa matter of fact, 
we have not taken these launches into account atall, because 
there are conditions appertaining to them, such as the 
better absorption of heat in the boiler, which may render 
them more economical than steam engines. e have 
confined ourselves entirely to the experiments made by 
Mr. Yarrow in his testing shed— which experiments entirely 
cleared out the influence of the boiler—and those of Mr. 
Redwood, which showed that while, roughly, the heat re- 
quired to evaporate a given weight of petroleum spirit 
was only one-ninth that needed to evaporate a similar 
weight of water, the vapour of the spirit, instead of 
having a volume one-ninth of that of the water, had 
a volume equal one-fifth. If there was a minute 
fractional difference only, we might say there had 
been a mistake committed ; but the difference is enormous. 
We find, then, that while the teachers of thermo-dynamics 
insist that water is as good as any other heating fluid, 
the engineer has proved, first, in his workshops, that 
petroleum spirit is about twice as good. Mr. Redwood 
next shows that it is very nearly twice as good if we 
accept ¢ pv as the factorof efficiency; and lastly, Mr. Yarrow 
shows, in practical screw propulsion, that it is from two 
and a-halt to three times as good a fluid as water. In 
the face of these facts, we are told that we are misleading 
our readers, and are densely ignorant of thermo-dynamics. 
“ Where ignorance is bliss, ’tis folly to be wise,” and the 
ignorant engineer who succeeds in saving fuel by defying 
what the professor lays down as nature’s law, is a greater 
benefactor of mankind than twenty professors. 

Finally, we are assured that, however true certain things 
may be of spirit engines working with very little expan- 
sion, they cannot be true of engines worked expansively. 
To this we can only reply that we have never said that 
they were. Wedonot know. It is impossible to settle 
the question without actual experiment. When Mr. 
Yarrow, or some other engineer, has worked a compound 
engine expansively with the vapour of petrolewn spirit 
we shall be in a position to speak, not before. All that 
we know is that in engines working without much expan- 
sion, petroleum spirit is a far more economical “ working 
substance” than water, and nothing short of direct 
practical experimental pruof to the contrary will satisfy 
us that we are in error. 





THE OPEN-HEARTH STEEL MANUFACTURE. 


In a decade, the locality of the open-hearth steel manufacture 
has been very considerably varied in the United Kingdom, as is 
shown by some of the official figures compiled by the British 
Iron Trade Association. Ten years ago, for instance, one-half of 
the open-hearth steel made in the United Kingdom was pro- 
duced in South Wales; but though that district has trebled its 
output in the decade, it produces now very little more than a 
fifth of the total. On the other hand, the north-east coast repre- 
sented an infinitesimal part of the production ten years ago, 
but it has shot forward so rapidly that it now occupies the 
second position amongst the contributory districts, and yielded 
last year nearly one-third of the total. In every one of the 
districts there has been growth, though in diverse ratio; and 
thus it is that the total yield of the country is brought up from 
175,000 tons, for the year 1879, to 1,292,742 tons for the past 
year. Scotland now leads the way in production, its make last 
year having reached the enormous total of 442,000 tons, or 
nearly threefold that of the whole country a decade ago, Then, 
as we have said, comes the north-eastern district, whilst South 
Wales takes the third rank, and the Sheffield and Leeds district 
the fourth. The rate of growth in the latter centre has been 
comparatively slow ; it turned out 21,000 tons ten years ago and 
it has now slowly risen until it produces 81,000 tons—a growth 
much slower than that of the average. Very naturally, as the 
bulk of the material for the open-hearth furnaces is imported, 
the tendency is for the industry to be located near to the sea- 
board, and it is to this that we have to trace that diverse ratio 
of growth to which we have referred, It is this which is 
stimulating the production of open-hearth steel—the fact 
that so much ore is imported for it, and that when the 
finished material is sent out of the mills in the form of plates 
they are used so largely—almost exclusively, it may be said—by 
the shipbuilders and engine builders whose establishments are 
on the rivers and by the sea. Naturally, therefore, the open- 
hearth steel trade is centred where it can most readily obtain 
its material cheaply, and dispose of its product in the parts 
where it is most used. Scotland early began steel shipbuilding, 
and it is to that that we have to attribute the rapid growth of 
the open-hearth steel trade. It was not until some years later 


' that the north-east coast began to build in earnest, and hence 


substance admits of being stated in a few words. Its . efficiency can be measured, taking heat into account, and ‘ we find that down to the year 1884 there was only a production 
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of some 16,000 tons yearly in that district—a production which 
is now doubled monthly in the same area; and there can be 
little doubt that that growth will continue, though probably not 
as rapidly, for there is from the north-eastern district an export 
of a considerable quantity of plates as well as a large local con- 
sumption by the shipbuilders and bridge and _ boilermakers. 
Still, the transfer of so large a portion of the open-hearth steel 
trade to the north-east is a feature worth comment, 


THE AMERICAN ENGINEERS, 


Tue American mechauical, mining, and civil engineers who 
have been visiting the North and London completed their pro- 
gramme on Wednesday, and left Victoria Station for Paris 
yesterday morning. Including ladies, the party numbered 
about 270, and were conveyed to Dover by a special train con- 
sisting of eight saloon and four ordinary—first-class—carriages, 
and two engines, accompanied by Mr. Wm. Forbes, continental 
manager of the London, Chatham, and Dover Rajlway, and con- 
ducted by Mr. Inspector Scott. From Dover they were taken 
by special steamer, the Empress, to Calais, and thence by another 
special train to Paris, where they arrived shortly before eight 
o'clock in the evening. Their week in London was a busy one, 
and they took away with them the brightest impressions of 
their experience, and not a little useful information from the 
various works they inspected. Having been formerly received 
and entertained at a banquet at the Guildhall by the Institu- 
tion of Civil Engineers on the 13th inst., they commenced 
their visits on Friday morning, the 14th inst. In various 
sections they visited, among other places, the Beckton Gas- 
works, the Barking Drainage and Sewage Purification Works, the 
Royal Albert Dock Wharf, the foundations of the Tower Bridge, 
Messrs. Humphreys, Tennant, and Co.'s Marine Engine Works, 
Deptford, Messrs, Yarrow’s Works, Isle of Dogs, the London 
Hydraulic Power Company's Works, Blackfriars, &c. Saturday 
was devoted entirely to pleasure, nearly the whole of the party 
proceeding to Windsor Castle, over which, including the private 
apartments, they were shown, afterwards entertained at luncheon 
by the Institution of Civil Engineers, and then driven to 
Virginia Water. A reception by Lord Brassey in the evening 
at nis residence in Park-lane was the last item for the day. On 
Sunday many of the visitors attended service at Westminster 
Abbey, the Temple Church, the Metropolitan Tabernacle, 
and other places of worship; and on Monday they in- 
spected Buckingham Palace and the Royal Mews, which 
were specially opened for their benefit, and subsequently 
attended in large numbers at a garden party, given in their 
honour by the Baroness Burdett-Coutts at Holly Lodge, High- 
gate. Tu.sday’s programme was again one of a_ business 
character, embracing visits of inspection to the works of the 
Chelsea, Grand Junction, Lambeth, Southwark, and other water 
companies, the sewage disposal works, Wimbledon, and Messrs. 
Willane and Robinson's engineering works at. Thames Ditton, 
followed by an exploration of Hampton Court Palace and 
grounds and Bushey Park. The visits on Wednesday were 
perhaps the most important of all. One party were conducted 
through the City and Southwark Subway Works by Mr. Great- 
head, C.E., the engineer. A second body proceeded to inspect 
the works of the London flectric Supply Corporation at Dept- 
ford, where they were entertained at luncheon by the directors. 
They were greatly impressed by the magnitude and bold and 
novel features of this undertaking, it being on so much a 
far larger scale, as our readers are aware, than any 
previous electric generating system. Other sections visited 
the warehouses of tie Midland Railway Company at St. Pancras, 
and of the London and North-Western Railway Company at 
Camden and at Brvad-street. Mr. H. Bauerman, F.G.S., 
Assoc. M, Inst, C.E., conducted a select party of mining engi- 
neers over the British Museum and the Geological Museum ; 
Professor Tyndal] entertained a party of fifteen at Hind Head 
House, Haslemere; Mr. Pope, Q.C., as treasurer, entertained 
twenty-five in the Middle Temple, and others visited the Royal 
Botanic Society’s Flower Show in Regent’s Park. On almost 
every day some members of the party visited the Bessemer 
Diamond Mills, Clerkenwell, at the invitation of Messrs. Ford 
and Wright. On their departure the whole of the visitors 
expressed the highest appreciation of the arrangements mate by 
the Institution of Civil Engineers for their entertainment. A 
large number of gentlemen assembled at the station to see them 
off, among them being Sir Frederick Bramwell, Mr. F. W. Webb, 
and several other members of the Institution. The arrange- 
ments were efficiently carried out by Mr. Matthews, superin- 
tendent of the station, and as the train moved away the travellers 
and the gentlemen on the platfurm exchanged hearty cheers. 


DEVELOPMENTS OF THE MERSEY RAILWAY, 


AFTER many unforeseen difficulties, the Mersey Railway seems 
at last to be on the way to fair running, and to developments 
both by extensions and connections of a very important nature. 
A leading feature in the scheme was a central station in 
Liverpool, through which the main trunk lines north and south 
might be worked. To this end the company had an agreement 
with the Cheshire Lines Committee for the construction of a 
joint station. The terms were rather severe, but the 
company were obliged to submit. Subsequently, however, by 
negotiations the terms were reduced, and the result is that the 
projected station will now be made for £100,000, instead of 
something like £180,000. Since the railway was opened in 
1835 an underground line has been constructed, at enormous 
cost, between the present Liverpool terminus and Ranelagh- 
street, where the central station is to be; and now, by means of 
the scheme agreed to, a complete and remunerative junction 
will be effected, connecting the northern railways with the 
humerous and increasing lines in Cheshire and Wales. 
Another difficulty the company had was an agreement with the 
London and North-Western and Great Western Company at 
Birkenhead ; but that has now been abandoned for one more 
favourable to the Mersey Company. This agreement has been 
embodied in a Bill which the London and North-Western Com- 
pany have in Parliament, and it is expected that both these 
projects will speedily be sanctioned—to the great advantage of 
all the companies concerned and to the travelling public. 








PRorEssoR KENNEDY.—We are requested to state that it is in- 
tended to present a testimonial to Professor Alex. B, W. Kennedy 
on his retirement from the chair of engineering at University 
College, London, Old students and others interested will oblige 
by communicating with the honorary secretary to the Testimonial 
me W. Bashall, 17, Bear-alley, Farringdon-street, London, 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Alfred Hills, assistant engi- 
neer, to the Racoon, both to date June 18th; Henry S. Rash- 
brook, engineer, to the Elfin ; William G. Parsons, chief engineer, to 
ge pmphe; Harry C. M’Lean, engineer, to the a ; Thomas 





E, Hughes, engineer, to the Plover; and Willia Wisnom, 
assistant engineer, to the Nymphe, all to date July 3rd. 


THE R.A.S.E. SHOW.—HORIZONTAL ENGINE. 


MESSRS. C. BURRELL AND SONS, THETFORD, ENGINEERS. 
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HORIZONTAL ENGINE. 





THE accompanying engravings illustrate a specially strong | 
type of engine, now being made in considerable numbers by | 
Messrs. C. Burrell and Co., St. Nicholas Works, Thetford, for 
use in small factories abroad. The smaller sizes, from 6 to 10- 
horse power, are arranged as shown in the engraving, with bent 
cranks; and from 12 to 20-horse power, and upwards, with uiscs 
and wall bearings. All the engines are fitted with automatic 


The governors are driven at a very high speed, and control the 
engine with great promptness. The range of expansion is very 
large. In diagrams taken with the governors full up and 
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The railway acciden: near Armagh.—Mr. Channing asked the 
President of the Board of Trade whether it was the fact that the 
only brake in use on the Great Northern of Ireland Railway was 
a simple vacuum brake which could only be applied by the driver, 


| which was not self-acting, and could not arrest the motion of 


detached carriages or portions of trains; whether the same brake 
was in use on the Dublin, Wicklow, and Wexford, Great Southern 
and Western, and Midland Great Western lines; that of those 
four principal lines in Ireland only one, the Midland Great Western, 


| had a brake which was self-acting, and complied with the conditions 
expansion gear, controlled by Mr. C. Burrell’s patent governor, | 
which has proved most satisfactory after several years work. | J on th 
| lines, of the total rolling stock 18 per cent. were still without any 


full down, it is difficult to detect the difference in the speed | 
of the engine with the governors in these two extreme positions. | 
As these engines are sometimes used for driving electric light | 


machinery, a perfect governor was indispensable. The engraving 
shows a 10-horse power engine, designed to work at from 80 1b. 
to 100lb. pressure; the bearing surfaces throughout are 
extremely large, and great strength is given to all the working 

rts. The normal speed of the engine is 110 revolutions; 


diameter of cylinder, llin.; stroke, 14in.; crank shaft, 33in. | 


diameter, of steel; main bearings, 7in. long; fly-wheel, 5ft. 6in. | 


diameter. 








PARLIAMENTARY NOTES. 





Commons during the past week :— 

Liverpool Corporation Waterworks.—Mr. 8. Leighton asked the 
President of the Board of Trade whether, in view of the gigantic 
character of the waterworks and reservoirs now being constructed 
by the Liverpool Corporation in Montgomeryshire and at Oswestry, 
and of the dangers to which the inhabitants of the district will be 
exposed should the stone dam or earthen embankments give way, 
the Government will make such provision for an independent 
inspection of the works as will satisfy the public of their sufficiency. 
Sir M. Hicks-Beach : The Board of Trade have no statutory power 
to make any such inspection as is suggested. But if the parties 
interested in the reservoirs desired such an inspection I would 
endeavour to see if arrangements could be made for the purpose. 
I may say that in 1886 Sir Andrew Clarke, C.B., R.E., visited 
Vyrnwy and reported that, in his opinion, the building of the wall 
was being well and skilfully carried out, and that the section was 
so enormously in excess of actual requirements, as evidenced by 
comparison with other existing masonry dams, that nothing short 
of an earthquake could possibly disturb it, 


| 





laid down in the Board of Trade circular of 1877, and that only 
applied to six vehicles; whether it was a fact that on the English 


continuous brake, and 22 per cent. are fitted with brakes which did 
not comply with the conditions laid down by the Board; and that 
on the Scotch lines 40 per cent. of the vehicles were not fitted with 
continuous brakes, and the vehicles of one company, the 
Highland, were fitted with a brake which was not self- 
acting ; whether his attention had been drawn to the circular 
issued by the President of the Board of Trade twelve years 
ago, in which he stated that there was no reason for any 
further delay, and that the Board felt it their duty to urge upon 
the railway companies the necessity for arriving at an immediate 
decision and united action in the matter, and to the fact that since 
1877 the inspectors of the Board had, in their reports on many 
hundred accidents, repeatedly recommended the general use of 
automatic brakes on passenger trains ; and whether, having regard 
to the unexampled loss of life in the accident near Armagh and to 
the circumstances of that accident, he would reconsider his recent 
reply as to the extension of the powers of the Board of Trade to 
enforce their recommendations and proceed with his promised 
legislation immediately; also whether his attention had been 


THE following subjects received attention in the House of | drawn to a resolution passed yesterday by the Corporation of 


Dublin calling upon him speedily to adopt means to prevent 
the recurrence of any such calamity as the recent accident 
near Armagh. Sir M. Hicks-Beach..said: I have seen the reso- 
lution in the Press. The facts are practically as stated 
in the question of the hon. member, except that in the second 
paragraph he has substituted the Midland Great Western for the 
Great Southern and Western, which has the automatic vacuum on 
one engine and six vehicles. I have, of course, seen the circular 
of the 30th of August, 1877, referred to, and the reports of the 
inspecting officers. I cannot as yet form an opinion how far the 
recent terrible accident near Armagh may have been due to the 
want of an automatic brake, or to any cause which legislation could 
prevent in the future. But if the opinion pointed to in the hon 
member’s question should be borne out by General Hutchinson’s 
report, I will certainly consider whether it may not be possible to 
deal with the subject during the present session. I should hope 
that, in such an event, a Bill for the purpose would not be con- 
sidered to fall within the category of fresh controversial matters of 
importance, which I should be precluded from undertaking by the 
statement made yesterday by the leader of the House, 
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RAILWAY MATTERS. 


Tre South Australian Railway Commissioners are 
having heavier rails laid on the Hallett-Terowie line—60 Ib. rails 
being substituted for the 41 lb. ones hitherto used on the line. 


Tue railway mileage open in India on the 31st of March, 
1889, was 15,243} miles ; in the twelve months then ended 880} 
miles of railway had been completed and opened for traffic. In 
addition there were then 2272 miles—of this 341 miles of line under 
construction—as already sanctioned, of which 180} received sanc- 
tion in the year 1888-89. 


Wirn the object of increasing the railway traffic between 
Sydney and Brisbane, the New South Wales Commissioners have, 
with the concurrence of the Queensland railway authorities, decided 
to reduce the fares to £5 first-class single, and £3 second-class 
single ; £6 10s. first return, and £4 second return. The new fares 
were to have been commenced on May Ist. 


Tue Belgian Ministry will shortly ask the Chambers 
for authority to subscribe 8,000,000f. towards the cost of the 
Congo Railway. The rest of the 25,000,000f. required for the 
work has been subscribed in Belgium, England, and Germany. 
The construction and working of the railway are not to be under- 
taken by the Congo State, but by the Compagnie du Congo, 
founded at Brussels in 1887. 


Ay influential deputation waited upon the Hon. Bruce 
Smith in Sydney the other day, to urge upon him the desirability 
of constructing the Tarago-Braidwood railway. There is every 
likelihood that the line will be taken in hand before long, notwith- 
standing that one of the permanent officers of the department has 
repo! that a line between the two places would entail an annual 
loss of about £18,000. 


THE completion of the survey fora line of railway from 
Bhatinda to Bahawalpur only establishes, Indian Engineering is 
informed, more conclusively than ever how cqaeptionaite easy and 
cheaply such a line could be made. The Rajpura-Patiala line, of 
which the first seventy miles are complete, and remainder likely to 
be within a few more months, is to be worked by the North- 
Western on terms by which 50 ~ cent., or a half, of the gross 
takings will be handed over to the Patiala State as a return on its 
invested capital. The Delhi-Umballa-Kalka line has obtained still 
more favourable terms from the East India; and there is no doubt 
that equally good, if not, indeed, still better, terms could be 
obtained for a line of such importance as the Bhatinda-Bahawalpur, 
which would, immediately on opening, become practically the main 
line from Simla-Umballa and part of the Punjab to Karachi, the 
great grain line of the Province, and the military highway from 
the chief hil] sanitaria to our advanced outpost at Pishin. 


THERE must be a prospect of large expenditureof money 
on Indian railways. Sir Edward Watkin has written a letter to the 
Manchester Courver advocating the extension of railways in India, in 
which he says:—‘‘ What is urgently wanted is to double the 
present mileage of Indian railways within the next five years at a 
cost of £100,000,000, to be raised at the cheapest rate by India, 
with an Imperial Guarantee. There never wasa more favourable 
time for such a work, and the quicker the operation the cheaper 
the cost. Many of the lines wanted have been already surveyed, 
and could be started to-morrow. To make railways on the credit 
of the State is not a burden but a profit and a benefit to the tax- 
payer of India; and if we add to the profits the collateral benefits 
to the country and its people, estimated by General Strachey and 
Sir Charles Bernard at £40,000,000 a year—‘every year,’ as Sir 
Charles puts it— it seems obvious that the outlay I propose would 
add at least another £20,000,000 to that existing benefit.” 


APPARENTLY the United States Inter-State Commerce 
Commission has decided to make an earnest investigation of the 
cause and, if possible, the prevention of the accidents by which so 
many railway passengers and servants are killed or maimed each 

ear. A circular letter has been sent out by the Commission to 
the leading labour organisations of the country, soliciting informa- 
tion upon the following points:—The history in each State of safety 
appliance legislation. ow far such legislation has been enforced. 
What have been the means used to enforce it. What obstacles 
have been met with. What the general effect has been. What is 
the present condition regarding automatic couplers. What 
ee there is of a uniform and safe — coming into use. 
What progress the Standard coupler adopted by the Master Car- 
builders’ Association is making, and what is the attitude of rail- 
roads toward it. What progress there is in the use of train brakes 
on freight cars. Whether such progress is satisfactory, viewed as 
a means of greater safety to trainmen. To what extent freight 
trains are run without the necessity of brakemen traversing the 
tops of cars. What is being done to introduce safer methods of 
heating and lighting passenger cars. What is the state of affairs 
respecting other safety devices. Whether legislation, looking to 
Federal regulation of these matters, or any of them, is desirable, 
and what the reasons are for and against such regulation. Addi- 
tional inquiries are made in the letter, asking what Federal 
legislation, if any be desirable, should attempt to accomplish in 
regard to couplers, in regard to train brakes, car heating 
and lighting, and other matters. The Commission has sent 
out a circular of inquiry to railway officials, requesting answers to 
a number of questions as to what form of automatic coupler is in 
use on each road, what bearing the adoption of a standard coupler 
would have upon the general use of train brakes, and several other 
very important points relative to the advantages of automatic 
couplers. 


Tue British Consul at Tientsin in his last report gives 
some details respecting the new railway in North China, between 
the Kaiping mines and Tientsin, which was completed last summer, 
and is now open to traffic throughout. He says it is eighty-five 
miles long, and the average cost was £4250 permile. This includes 
all rolling stock and engines, and a considerable sum spent on 
stations, wharves, &c. The rails have come from Bolckow and 
Vaughan, with the exception of 600 tons of light rails from Krupp. 
Rolling stock is built on the spot from iron purchased chiefly in 
England. This system saves the heavy freight charged on bulky 
cargoes, and enables the company to make exactly what suits it 
best. The passenger cars, steel framed and teak, are 55ft. long, 
and carry more than 100 people. They cost complete about £550. 
One engine came from the United States; the others are English 
built on the American system, which has proved itself the best for 
the rough roads laid with light rails. The American engine cost 
twenty per cent. more than the others, but she beats them in 
actnal performance, the details of working parts being better. 
Steel fire-boxes are found to last longer and give less trouble than 
copper ones, though the engines only run about 200 miles without 
being cooled for washing out. The water along the line is ve 
salty. So far the company has always purchased in Englan 
through its own agents, which it finds a more satisfactory proceed- 
ing than dealing through firms in China; but in view of the possi- 
bility of tenders being asked for, rail makers would, the Consul 
thinks, do well to appoint local firms as their agents, and establish 
proper code systems in order to cheapen and facilitate tel phing. 
The rails used by the present company are invariabl of tentoog 
standard sections, 451b., 60 lb., and 70 lb. per yard being the sizes 
employed. It is impossible to say what railway extension there 
may be in the near future. Last autumn it was a, deter- 
mined to continue the existing line to Tungchow, near Pekin, but 
suddenly, on account of the strong opposition of the Conservative 
party at the capital, the project was dropped altogether for the 
time. At the present moment the scheme is again under discus- 
sion, but no one can foretell what will happen. Further particulars 
will be found in our Abstracts of Consular Reports, page 533, 





NOTES AND MEMORANDA. 


THE rainfall at Greenwich in 1888 was 27‘5in., being 
2‘9in. above the average of the preceding forty-seven years. 


Tux six healthiest places in England and Wales during 
the week ending the Sth inst., were Leicester, Bristol, Birmingham, 
Norwich, Cardiff, and Portsmouth. 


Tue deaths registered during the week ending June 8th, 
in twenty-eight great towns of England and Wales, corresponded 
to an annual rate of 17°7 per 1000 of their aggregate population, 
which is estimated at 9,555,406 persons in the middle of this year. 


In London, 2523 births and 1306 deaths were registered 
during the week ending the 8th inst. Allowance made for increase 
of population, the births were 155, and the deaths 160, below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death rate per 1 from all causes, which had been 
14°8, 15°2, and 13°8 in the three preceding weeks, rose to 15°7. 
During the first ten weeks of the current quarter the death- 
rate averaged 16°3 per 1000, and was 3°6 below the mean rate in 
the corresponding periods of the ten years 1879-88, 


THE mean temperature of the year 1888, at Greenwich, 
as given in the annual report of the Astronomer Royal, was 47°°7, 
being 1°°6 below the average of the preceding forty-seven years. 
The highest air temperature in the shade was 87 on August 10th, 
and the lowest 18°-4, on February 2nd. The mean monthly 
temperature in 1888 was below the average in all months, excepting 
May, November, and December. In March, April, July, and 
October, it was below the average by 3°°6, 3°6, 4°°4, and 3°9 
respectively ; and in November it was 4°‘0 above the average. 


A CORRESPONDENT writing to the Artizan gives a 
simple plan of preventing sheet iron stacks from rusting. He says 
that if before raising the new chimney, each section, as it comes 
from the shop, be coated with common coal tar, then filled with 
light shavings and fired, it will resist rust for an indefinite period, 
rendering future painting y- In proof of this he cites a 
chimney which was erected in 1866, trea as above described, 
and is to-day as bright as it was the day it was raised, without 
having a particle of paint applied since. e theory by which he 
accounts for this result is that the coal tar is literally burned into 
the iron, closing the pores and rendering it rust-proof. 


AT a recent meeting of the Paris Academy of Sciences, 
@ paper was read on the ‘‘ Heat of Combustion of Carbon under its 
various Forms of Diamond, Graphite, and Amorphus Carbon,” by 
by MM. Berthelot and Petit. By means of the new methods based 
on the employment of the calorimetric bomb, the authors have 
detersnined the molecular heat of combustion of amorphus carbon 
at 97°65 calories ; of crystallised graphite at 94°81; of the diamond 
at 94°31; and of bort—uncleavable diamond—94‘34, The old 
values hitherto accepted must consequently be considerably 
increased, and this again involves an increase of the heats of 
formation for all organic compounds, from their elements upwards, 
so far as they have yet been calculated. 


A PAPER on the “Surface Currents of the North 
Atlantic,” was recently read before the Paris Academy of 
Sciences, by Prince Albert of Monaco, Of the 1675 floats 
cast into the sea during the recent explorations of the Hiron- 
delle, as many as 146 have already been recovered at various 
points of the seaboard, apparently demonstrating a cireular move- 
ment of the surface waters round a point situated somewhere to 
the south-west of the Azores. The outer edge of this current sets 
east-north-east, to the neighbourhood of the English Channel, 
where it is deflected southwards along the coasts of Europe and 
Africa to the Canaries, thence trending south-east to the equatorial 
current, thus completing the circuit by merging in the Gulf Stream. 


Sus-surFAceE floats are to be set adrift, by order of 
Lieutenant Pillsbury, for the purposes of the United States coast 
and geodetic survey. These fioats will be made of a lin. square 
white-painted pine staff, about 8ft. long. This staff will project 
from lft. to 2ft. above the surface, and be surmounted by a simple 
tin vane, and with four galvanised sheet iron wings at the lower 
end to receive the impulse of ocean currents. The staff carries 
five glass water-tight tubes, each held in a mortice by a copper wire. 
Each tube encloses an envelope, addressed to the department at 
Washington, and containing a leaflet of instruction to the finder 
in German, Spanish, and French. The Engineering News says the 
finder is supposed to break open a tube, fill the blank noting 
position, &c., of the float, forward this form to Washington, and to 
set the float again adrift. 





Ir it be desirable to make a large per cent. of mid- 
dlings, then, a writer in the North-Western Miller says, the 
sooner we discard appliances which tend to reduce the amount 
the better. Millers are often blamed for not working the mill 
up to the capacity or grade intended by the builder, when 
in fact it is not the miller’s fault. Indeed it is not the intentional 
fault of anyone. The reductions on the breaks may be of the best, 
but the stock runs down a long spout to the elevator, then up a 
long elevator to a reel, and before it gets into the reel it passes 
through a long conveyor to head of reel, then through a ten-foot 
hexagon reel with all the tumbling incident thereto, and under 
these conditions the miller is expected to make a large per cent. of 
middlings and first-class flour. This is evinced by the expressions 
we hear of the utility of the several sieve scalpers now offered. 
Whether the sieve scalper is universally adopted or not, they are 
tending to open our eyes to the fact that in practice we have been 
using too much surface on the break reels. 


Tue Admiralty has published a report on the bore of 
the Tsien-Tang Kiang, by Captain W. U. Moore, of H.M.S. 
Rambler, as a fitting termination to a long series of tidal obser- 
vations made on that vessel in Chinese waters. Scarcely anything 
was before known about this phenomenon, although it occurs twice 
a day seventy miles from Shanghai. The bore was found to 
originate, not at the mouth of the river, as was ex , but 
twelve or fifteen miles outside it. Captain Moore states that the 
bore cannot be accurately described as a wave, there being no 
undulation, nor any depression after it has passed. It is divided 
into two branches, which join together four miles from Haining, 
making a continuous white line two miles in length. It shortly 
afterwards contracts in width, and increases in and height, 
rising 8ft. to 11ft. high, and travelling between 12 and 13 knots an 
hour. Nature says the three cutters employed in making the 
observations were at times in considerable danger, and the hydro- 
grapher pays a high compliment to the skill with which the boats 
were brought safely out of their dangerous situatior. 


In the year ending 1889, May 10th, the average daily 

ber of chr ters and deck watches being regularly rated at 
Greenwich was 212, the total number received was 668, the total 
number issued was 601, and the number sent for repair was 282. 
The work on chronometers has doubled in thirty years, and there 
has been a further and more marked increase in the last five years, 
causing great pressure on the Observatory staff. The annual trial 
of chronometers was more severe than in former years as the 
chronometers have been tested in the oven at temperatures of 
80deg. and 85 deg., as well as at temperatures of 95deg. and 
97 deg. Fahrenheit, so that any residual secondary error of com- 
pensation would be made evident in the range of temperature from 
42deg. to 98 deg. Notwithstanding this, the performance of the 
chronometers generally has been very good, the first twenty-three 
—out of forty-seven sent in for trial—coming up to the standard 
for Naval service. The first six chronometers, as judged by their 
trial numbers, performed on the average better than the corre- 
ding chronometers in any previous year, except 1886, when 

the conditions of the trial were not so severe. 











MISCELLANEA, 


Messrs. Hasetting, LAKE, AND Co., patent agents, of 
London, have recently opened a branch office at Cloth Hall-street, 
Huddersfield. 


“THE Orrice” is the title of a pong 
deals with book-keeping, office work and news, la 
hand, and type-writing. 


Ir is proposed to hold an Electrical Exhibition next 
year, in Edinburgh. The scheme is supported by Professor Tait 
and a large number of scientific men. 


AT a meeting of the members of the Shropshire County 
Council held on Saturday, at Shrewsbury, Mr, A. 'T, Davis, Strat- 
ford-on-Avon, was elected county surveyor. 


A TELEGRAM has been received announcing that the 
Great Southern Railway, constructed by the West Australian Land 
Company, was otticially inspected and passed on June lst, 


Tue French Cabinet has decided on introducing a Bill 
for allowing the Panama Canul liquidator to dispose of some of the 
unissued bonds at any price he can obtain, in order to save the 
works from entire stagnation and deterioration, pending the forma- 
tion of a new company. 


A NEW apparatus has lately been patented by Mr, 
Oswald Rose, of Bishopsgate-street, by which the vapour or gas 
produced from petroleum and water is burnt; the peculiarity is 
that the oil and water are vapourised separately before being mixed 
in the fixing chamber, At the Royal Show next week one will be 
exhibited on Hayward Tyler and Co.’s stand 282, working one of 
their “ Rider” hot-air engines. 


ANOTHER subsidence has occurred at Northwich, a town 
wherein a small excitement is always prevalent as to whose 
house will sink or topple over next. ‘The footpath on both sides 
of the road opposite the old Wheatsheaf Inn has begun to crack 
and sink a The Local Board officials are keenly watching 
the footpath, which has already sunk a foot. It is estimated that 
Northwich loses £1400 yearly from the dislocations of gas and 
watermains alone, and keen ya is felt at the refusal 
of the Government to appoint a Royal Commission to inquire into 
the subsidences, 


Tue British Consul at Gothenburgh in his last report 
says:—‘‘ An important steamship company in this place, after 
issuing tenders for the building of a y ger and cargo steamer 
of about 500 tons register, received ten tenders, of which five 
were from English, four from Swedish, and one from a German 
firm. The prices of the latter firms exceeded by far those of the 
English competitors, and the steamer was ultimately built by one 
of the English firms, whose tender was £4200 lower than the 
cheapest Swedish, and £1370 lower than the German offer. The 
importance of such a fact leads to the conclusion that if English 
facturers made th lves more known in foreign countries, 
either by travellers acquainted with the language of the country 
they visit, or by means of advertisements, they might easily open 
up new channels for their industries,” 


Tue Chippeway Indians have been making things 
uncomfortable for some American contractors on the Mille Lacs 
Reservation, Minnesota. Some contractors who had to make an 
irrigation canal set to work on the reservation, despite a warning 
from the Indians that they would not be permitted to do so, and 
300 labourers, mostly Swedes, began the digging operations on 
Thursday. The Indians feared that the labourers would drain the 
lakes and stop their fishing. Accordingly 400 Indians, under 
White Snake and Great Bear, in full war-paint and armed with 
tomahawks and rifles, attacked them. The labourers dropped their 
spades and fled. The Indians shot and killed seven of them, all 
Swedes, and wounded several others. Two of the victims were 
scalped and their bodies mutilated. Three companies of troops 
have started for Mille Lacs to restore order. 


Writixe on the Conemaugh Dam failure, and on the 
failure of several reservoirs, Sir Robert Rawlinson concludes a 
letter to the Times as follows:—‘‘And now for the lesson to be 
learned. Excessive floods may not occur annually, but at rarer 
intervals. In England rivers occasionally rise some 22ft. or 23ft. 
vertical in flood. In Scotland and Wales some 30ft. or 35ft. in great 
spates, doing great damage within the range of the flooded areas, 
In South Africa rivers rise 70ft. vertical, and in parts of Australia 
120ft.—a sma)l and almost invisible stream in dry weather, becom- 
ing a devastating torrent during the heavy rains. The rivers flow- 
ing down the Conemaugh Valley in America from the mountains 
above will be subject to similar excesses, The great rivers and the 
great lakes of North America and Canada have, however, capacity 
to equalise the effects of storms, and so to prevent such excesses as 
now and then take place over areas of less extent, and which will 
inevitably be repeated if similar mistakes are made, such as build- 
ing towns, villages, and works in narrow valleys, below wide moun- 
tain areas and large artificial reservoirs. There may be a very 
wide interval between the excesses of nature, but there is ever the 
contingency, nay, certainty, of a repetition, and man cannot alter 
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A LARGE water-main burst in the Whitehead-road, 
Aston, on Sunday evening last, with most destructive results, of 
which it is difficult at Peano to assess the magnitude. The Bir- 
mingham Daily Post, describing the scene, says:—‘‘The main is 
2ft. Gin. diam., und forms an important artery of the Birmingham 
system of water supply. It conveys water from the powerful 
pumping station in Lichtield-road, by way of High-street, into most 
parts of the city. The mischief showed itself without warning 
about seven o'clock, and for a few minutes appeared to be trivial, 
for the escaping water, which spouted up from a small hole in the 
carriage-way, rose only to the height of a few feet. But very soon, 
with a roar formidable enough to alarm the neighbourhood, the 
rent widened into a chasm, and a deluge of water burst upward 
over the row of houses which lines the city side of the thoroughfare, 
It was clear that the fracture in the main had extended along the 
entire length between two joints, for when people could approach 
they saw that the towering jet of water had made for itself a 
owed through the ground some l5ft. long by nearly 12ft. wide. 

nfortunately, its direction was not vertical, and it fell upon the 
roofs of several adjacent dwellings with a force and volume which 
seemed great enough to wash them away.” Several roofs and floors 
were actually crushed and washed away. 


Tuose familiar with the history of electric lighting will 
remember, a writer in the Electrical World says, that ‘‘at one time 
the Board of Fire Underwriters, in the issuance of their regulations, 
called for an outdoor wire having an insulation that was fire-proof, 
forgetting that an insulation that was waterproof was of far greater 
importance. The opposite thing seems now to have been carried 
out in the case of electric motors, The Thomson-Houston and 
Sprague companies have produced motors which are said to be 
waterproof, and will do their work while a hose is being turned on 
the commutator, in evident forgetfulness that a motor, or, still 
better, a dynamo whose armature is fireproof is of enormously 
greater importance. A condition so abnormal as a bucket of water 
thrown upon an armature they are ready to meet, but the burning 
out an armature during the normal running of the machine they 
are unable to provide against. The cial requirements of 
electric lighting do not call for machines that will run standing 
out in the rain or under a faucet, but for machines that will run 
upon the dry floor of a station, and continue to do so without a 
burn-out year after year, or until the bearings are worn out, This 
machine has never yet been produced, and never will be so long as 
cotton is used for insulation, and so long as the armature coils are 
held in place by the binding wires only.” 
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THE CONEMAUGH DAM. 


Weare indebted to the Engineering and Building Record for the 
following particulars concerning the Conemaugh Dam :—Johnstown 
—_and this name is intended to cover the suburbs, Cambria City, 
Kernville, Morellville, par ay Woodvale and Conemaugh 
Borough—is 276 miles west from Philadelphia, and 78 east from 
Pittsburg, on the Pennsylvania Railroad, lies at the junction of 
the little Conemaugh and Stoney Creek, and ten miles below the 
dam. It was at the foot of the railroad that ted the Eastern 
and Western Divisions of the old Pennsylvania Canal, ha 
been the point of transhipment from the cars to canal boats, an’ 
was 105 miles by the canal, which has long been disused, from 
Pittsburg. 








The dam on the Little Conemaugh, whose destruction has caused | bridge at that point, it is very probable the loss of life and destruc- 
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so much loss of life and Lgepente, was commenced in 1840 to give a 
supply of water to the Western Division, under the direction of the 
late William E. Morris, C.E. His plan was for a dam 850ft. long 
on top, to raise the water 62ft., and impound 480,000,000 cubic 
feet of water, flooding 420 acres, and he estimated for 110,000 cubic 
yards of good earth and 100, cubic yards of slate and stone; 
probably intending to build a dam of loose stone and face it with 
earth. The water was to be drawn off through iron pipes uniting 
in a masonry culvert, 

The reason which induced Mr. Morris to select the Little 








VIEW OF PENNSYLVANIA RAILROAD STONE BRIDGE AT JOHNSTOWN. 


Conemaugh instead of Rock Creek, which was the larger stream, 
was that the floods in the Rock Creek were much worse than in the 
smaller stream, and its descent more rapid. The site chosen, ten 
miles above Johnstown, nted solid rock at each end of the 
dam, giving a safe spill-way, and ‘‘the channel below was narrow, 
and protected from evaporation by woods and mountains.” This 
dam stood until about the time that the Pennsylvania Canal was 
abandoned, having passed into the hands of the Pennsylvania 

lroad Company. It was then broken down to within some 30ft. 
of the original surface of the valley, as has been said, to prevent 
just such a catastrophe as has occurred, and it is also said that it 
was breached by a flood. 

About two years ago the property was bought by some persons 
who formed a club for hunting and fishing, repaired the dam, and 
made a very pleasant country resort for its members. Although 
the dam, as repaired, has been described as over 100ft. high, Mr. 
P. F. Brendlinger’s statement at the meeting of the Society of 
Civil Engineers, that the old — was used for the repaired 

m, renders it improbable that the water was raised more 
than was originally intended, and wey AY: can calculate 
that the water set free amounted to 480,000,000 cubic feet, 
which the original dam was calculated to contain, with the 
quantity added by a superimposed height of from 4ft. to 6ft. on an 
area of 420 acres, or, say, somewhere near 600,000,000 cubic feet 
of water, which was about 300ft. above Johnstown. Through the 
possession of abundant — of coal, a ~— manufacturing 
population had grown up about Johnstown, so that in the twenty 

es from South Fork to Nineveh there were some 50,000 inhabi- 
tants, 30,000 of whom were at Johnstown. The Cambria Iron and 
Steel Works, which made 210,103 tons of Bessemer ingots, and 
126,662 tons of steel rails in 1887, and, according to figures published 
by Dr. Cyrus Elder, their attorney, furnished more ton mileage of 
freights than any one of fourteen States, was the principal em- 
ployer, though there was another steel works, woollen mills, &c. 
in the valley. The various smelting furnaces had dumped a 
deal of slag on the banks of the Conemaugh, narrowing its channel, 
and the Pennsylvania Railroad had raised quite a high embank- 
ment and built a very substantial stone bridge, with seven 
— arches, across the river, materially restricting the 
waterway. 

Rock Creek had been in flood for some time, and had carried 
away dams and booms, raising the water and filling the river with 
logs and drift, which was doing some and had filled por- 
tions of the towns with water, when the flood from the broken 
dam came down the valley with its added contribution of drift, 
which probably immediately cl the arches of the bridge, for 


the waters rose rapidly 38ft. or 40ft., as stated, washing the houses 





in and about Johnstown off from their foundations and piling 
them, in a confused and heaped-up mass of wreckage, in the angle 
between the —~ and the shore, until it covered an area of six 
acres, as stated by Mr. Shinn. The inhabitants had oneiy 
kept in the houses, in spite of a warning conveyed by Mr. John G, 
Parke, and when an overturned stove or lamp set fire to the mass 
the possibility of saving any lives vanished. The mass of wreck- 
age turned the thread of the torrent through the Cambria Iron- 
works, the Gautier Steel Mill, and the best residence and business 
streets of the city; also wrecking the Pennsylvania Railroad Com- 
pany’s round-house and —_ away some twenty-eight locomo- 
tives. It also formed an eddy, so that persons in houses floated 
from their foundations in the lower part of the town were rescued 
far above the point from which they started. 

If the Pennsylvania road had been content with a long-span iron 
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shale and rock, quarried from the hill-side at B. Mr. Brendlinger 
suggested that this was rather heroic practice for dam-building, 
but the engineer in-charge replied it was good enough, and it was 
suggested at the meeting that possibly the upper portion of the 
break, as described by Mr. Shinn, might coincide in position and 
area with the roughly constructed repairs seen by Mr. Brendlinger. 

The Pittsburg Commercial prints the following account of the 
breaking of the dam, from the lips of John G. Parke, jun., a 
civil engineer, who was e on the grounds of the South Fork 
Club:—‘‘ On Thursday night the dam was in a perfect condition 
and the water was not within 7ft. of the top. At that stage the 
lake is nearly three mileslong. It rained very hard Thursday 
night, I am told, for I slept too soundly myself to hear it, but when 
I gotupon Friday morning I could see there wasa flood, for the water 
was over the drive in front of the club-house, and the level of the 
water in the lake had risen until it was only four feet below the top 
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JOHNSTOWN DISASTER.—(The dotted lines approximate to the later dimensions of the reservoir.) 


tion of pasts watt have been much less than it was, for the 
bridge would have been carried off its abutments by the first 
houses that struck it, and there would have been no holocaust, as 
the houses would have between the piers; and, lastly, it 
does not seem possible that the water could have risen as high as it 
did, for no dam could have been formed. If this view is correct, 
though many houses would have been wrecked, a large part of the 
town would not have been lifted off its foundations. 

W. P. Shinn, who had left Pittsburg on Tuesday morning, gave, 
at a meeting of the American Society of Civil Engineers, the follow- 
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ing particulars of the dam and its failure; not from personal 
examination, but, as he explained, from information gathered at 
Pittsburg: The dam was about 1000ft. long, 70ft. high, 50ft. thick 
on the top, and 300ft. on the bottom, a wagon crossing the 

rgeonthe dam. The waste weir, excavated in the rock, was 
F5tt long and 4ft. below the crest of the dam. The sides of the 
reservoir were rock, covered with shale and a little earth. The 
reservoir had never before been full enough to discharge over the 
crest of the dam. 

Jobn G, Parke, C.E., who was directing some drainage work for 
the club which owned the grounds, and had repaired the dam, saw 
in the morning that, though at night the streams were running 
ordinarily full, the heavy rainfall of a night had made a flood im- 
minent. He immediate Ny set thirty or forty men cutting a new 
spillway 20ft. or 30ft. wide, which was sunk to the solid rock. In 
spite of this the water continued to rise at a rate of about 10in. per 
hour, and seeing that it would overtop the dam, he rode to the 
South Fork Station, on the Pennsylvania Railroad, about noon, and 
had a warning telegraphed down the valley. Although this warn- 
ing was heeded in the ak pe of the valley it was disregarded 
in Johnstown, where the been alarmed before about the dam, 
and the water was then falling from a flood in Rocky Creek. 

The dam broke between 2.45 and 3 o’clock, taking out a width 
of between 200ft. and 300ft. about two-thirds of the way down and 
about 100ft. wide to the bottom. All the water ran out in about 
forty-five minutes. Mr, Shinn said that the failure of the dam did 
not occur from pressure, but from denudation of its surface after 
the water had run over its crest. ere the valley was narrow 
the water swept everything away, and in Johnstown cut a swathe 
1000ft. wide through the ironworks and the principal business and 
residence portions of the town. A new stone viaduct, which had 
been built by the Pennsylvania Railroad Company, probably caused 
a large percentage of the loss of life, as it withstood the flood and 
caused a barrier to accumulate that made a powerful eddy, back- 
ing water up to the hg vd part of Johnstown and forming an 
obstacle against which houses, ,» were dashed. Mr. P. F. 
Brendlinger stated that he visited tho dam in 1880, when it was 
being repaired, and found the former break substantially as 
represented in the accompanying cut. The dam was 25ft. wide 
on top and said to be 100ft. high. The up rand lower faces were 
of rip-rap, sloped at its naturai angle. The old bye-wash 

was to be utilised, and there was a masonry culvert to drain 
the impounded waters, At that time there was about 30ft. of 
water in the pond and clear water was — out of several 
leaks near the culvert, some of which were as large asa man’s 


of the dam. I rode up to the head of the lake and saw that the woods 
were boiling fullof water. South Forkand Muddy Run, whichemptied 
into the lake, were fetching down trees, logs, cut timber, and stuff 
from a saw-mill that was up in the woods in that direction. This 
was about 7.30 o’clock. hen I returned Colonel Unger, the 
samen of the club, hired twenty-two Italians, and a number of 

armers joined in, to work-on the dam. Altogether thirty men 
were at work. A plough was run along the top of the dam, and 
earth was thrown in the face of the dam to strengthen it. At the 
same time a channel was dug on the west-end of the dam to make 
a sluice way there. There was about 3ft. of shale rock through 
which it was _—— to cut, but then we struck bed-rock that it 
was impossible to get into without blasting. When we got the 
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APPROXIMATE SKETCH OF SECTION OF ORIGINAL DAM. 


channel opened, the water soon scoured down to the bed rock, and 
a stream wide and 3ft. deep rushed out on that end of the 
dam, while the weir was letting an enormous quantity out the 
other end. Notwithstanding these outlets, the water kept rising 
at the rate of about 10in. an hour. By 11.301 bad made up my 
mind that it was impossible to save the dam, and getting on my 
horse I galloped down the road to South Forks to warn the people 
of their danger. The telegraph tower is a mile from the town, and 
I sent two men there to have m sent to Johnstown and 
other points below. I heard that the lady operator fainted when 
she sent off the news, and had to be carried off. The people at South 
Fork had ample time to get to the high grounds, and they were able 
to move their furniture too. In fact, only one person was drowned 
at South Fork, and he while attempting to fish something from the 
flood as it rolled by. It was just twelve o’clock when the telegraph 
m were sent out, so that the ae of Johnstown had over 
three hours’ warning. As I rode to the dam I expected 
almost every moment to meet the lake coming down on me, but 
the dam was still intact, although the water had reached the top. 
At about one o’clock I walked over the dam, at that time the water 
was 3in, deep on it, and was gradually eating away the earth on 
the outer face. As the stream rolled down the outer face it ke: 
wearing down the edge of the embankment, and I saw it was merely 
a question of time. I then went up jto the clubhouse and got 
dinner, and when I returned I saw that a good deal more of the 
outer edge of the dam had crumbled away. The dam did not give 
way. Ata rough guess I should say that there were sixty million 
tons of water in that lake, and the pressure of that mass of water 
was increased by floods from two streams pouring into it ; but the 
dam would have stood it could the level of the lake have been kept 
below the top of the dam. But the friction of the water pouring 
over the dam gradually wore it away from the outer face until the 
top became so thin that it gave way. The break took place at 
three o’clock. It was about 10ft. wide at first, and shallow, but 
now that the flood had made a gap it grew wider with increasing 
rapidity, and the lake went roaring down the valley. That three 
pa of water was drained out in forty-five minutes. The downfall 
of those millions of tons was simply irresistible. Stones from the 
dam and boulders in the river bed were carried for miles. Trees 
went down like you might cut a mullein stalk with a swish of your 
cane. It wasa terrible sight to see that avalanche of water go 
down that valley already choked with floods. Colonel Unger was 
completely prostrated by it, and was laid up at the club-house sick 
from his experiences,” 

Our engravings are reproduced from the United States Zngineer- 
ing News. The stone bridge which resisted the flood is said to 
have caused a great many deaths, by extending the area of 
submergence. It will be seen that the cause of failure was 








arm, 
The break in the dam was being filled by dumping from carts 


precisely that stated in our impression for June 7th as the probable 
cause, 
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THE PHONOPORE. 





For some years past Mr. C. Langdon-Davies has been 
engaged in elaborating a new form of telegraph apparatus to 
which the name “ Phonopore” has been given, and we propose 
to explain as simply and shortly as possible what this instrument 
is, and what is the general principle of its action. It is under- 
stood that there are about forty different ways in which the 
apparatus can be used, but as the principle is the same in all, it 
will suffice to explain one only. 

Let us imagine an ordinary telegraph wire from London to 
Brighton, passing en route through Croydon and Reigate, and 
fitted with Morse apparatus at each end. If then a phonopore 
be joined to the wire at Croydon and another at Reigate it will 
be possible for telegrams to be exchanged, by means of the 
phonopores, between Croydon and Reigate, without in the least 
disturbing or affecting, or being affected by, the ordinary Morse 
working between Lordon and Brighton. The idea is not 
absolutely new, for it was shown some time ago by Van 
Rysselberghe that a wire used as a telegraph wire could also be 


cylinder, by the friction of which it is pulled except when a 


current is flowing. When a current flows the pin slips on the 
chalk, and the diaphragm vibrates so as to produce a sound. 
By an ingenious contrivance not shown in the figure the sound 
produced by the making of contact differs from that produced 
by the breaking, and corsequently the apparatus can be used for 
ordinary sounder working. The phonoplex, we believe, is open 
to the same objection as the Van Rysselberghe system, not being 
possible in conjunction with high-speed telegraphy. 

A feature common to both these systems is the use of con- 
densers, which are interposed in the branch lines between a, a, 
and the earth. In the phonopore, which we will now p 
to consider, there are no condensers; but the continuity of the 
circuit is interrupted by a device which serves the same purpose. 
The nature of this device is shown at p, in Fig. 3. It is practi- 
cally an irduction coil; one end of the inner, or primary coil, is 
put to earth and the other is left disconnected; and in like 
manner, one end of the secondary coil is left disconnected and 
the other is joined to the transmitting apparatus. These pre- 
liminary observations will prepare the reader for a more 
detailed examination of Fig. 3. 





tact between y and z being disturbed by the touch, the current 
in ec will be cut off, and the reed x being released from its 
tension, will strike y smartly with its spur as it straightens 
itself. When it is straightened it will continue to vibrate— 
thus preventing any efficient contact between y and z—until the 
pulsations in Jc cease, and when these cease the apparatus will 
immediately come to rest again, the reed x being drawn away 
as before. 

Such is the general principle of the phonopore, and those 
interested in telegraphy will be anxious to hear whether this 
arrangement has any drawbacks akin to those incident to the 
systems of Van Rysselberghe and Edison. At what rate it is 
possible to work the Morse keys K K without interfering with 
the phonoporic signals we do not know; but it is stated that 
the phonoporic keys kk can be worked ata very high speed. 
It is understood that the inventor is engaged upon a modifica- 
tion of the Wheatstone automatic apparatus, and that it has 
already been ascertained that the very rapid signals from this 
powerful instrument can be faithfully reproduced by the agency 
of the phonopore. If so, there is every reason to think that the 





new invention has a great future before it. We have only 
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used independently at the same time as a telephone circuit, and 
many of our readers will remember Edisou’s “ Phonoplex,” a con- 
trivance bearing a strong family likeness to that of Van Ryssel- 
berghe. Mr. Davies’ invention would appear to be a new 
development of the same idea, but it has apparently the merit 
of being more practical. Perhaps the simplest way to obtain a 
grasp of the principle is by considering briefly the two prior 
inventions to which we have alluded, and this is the course we 
propose to adopt, taking Van Rysselberghe first-and then 
Edison’s phonoplex. 

Fig. 1 is a diagrammatic representation of an elementary form 


| core i, i, which is shown in the figure by dotted lines. 


| and two secondaries 5 and c. 


of Van Rysselberghe’s system, as worked between Brussels and | 


Ostend. It consists of an crdinary telegraph wire fitted at each 
end with Morse apparatus, comprising a key K, a printer M, and 


a battery B. To any two points—a, a—on the line are joined | 


two branch wires passing to earth through a condenser c! and a 


telephone T. Between the battery B and the key K a large | 


electro-magnet is inserted, and two others, G, G, are inserted 
in the line. 
with the two telephones while the Morse apparatus is being used 
for telegraphic purposes. When the key & is dep the 
current from the battery has to pass through the two electro- 
magnets marked G G, one of those marked D, and the printer at 
the distant station. The insertion of all this resistance makes 
the currents sluggish, too sluggish, in fact, to affect the arma- 
tures of the telephones, which respond only to infinitesimally 
minute and rapid impulses. Everyone knows that the large 
waves of the sea are covered all over with tiny wavelets. 
same way the great sluggish waves of electricity produced by 
the telegraph apparatus may be said to be covered over and 
permeated by the minute impulses or variations set up by the 
telephones. The principle, then, is that two different kinds of 
waves are brought into play, a large slow wave and a tiny rapid 
wave, and the problem is how to use them on the same wire 
without mutual interference. The Van Rysselberghe system 
solves the problem successfully, and has only this drawback, 
that owing to the resistance of the electro-magnets, the speed 
of the telegraph working is kept down to about thirty words a 
minute. 

In Fig. 2, which represents Edison’s so-called phonoplex, the 
connections of the telegraph apparatus at each end of the wire 
are precisely the same as in Fig. 1, and the points a, a, to which 
the phonoplex apparatus is connected may likewise be taken 
anywhere in the line wire. The apparatus consists of an induc- 
tion coil i, and a receiver e. When the key k is depressed the 
primary circuit of the coil is opened, and when it is released the 
circuit is closed again ; the breaking and making of the currents 
produced two minute and momentary impulses in the secondary 
circuit. The receiver ¢ is Edison’s electro-motograph, consisting 
of a telephone diaphragm, from the centre of which projects a 
pin. The pin rests on the circumference of a revolving chalk 


In the | 








It is then possible for conversation to be carried on | 


Ho 











Fig 3 
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Here, again, the connections of the ordinary telegraph appa- 
ratus with its key 4, printer M, and battery B, are precisely the 


same as in the Van Rysselberghe system and the phonoplex; | 


but the manner in which signals are sent and received in the 
phonopore is entirely novel. The apparatus consists of two 
parts, the transmitter and the receiver. The chief feature of 
the transmitter is a phonoporic induction coil having a soft iron 
Round 
this core there are three distinct coils of wire, the primary a, 
When the key & is depressed a 
series of rapid currents is sent through the coil a from the 
battery w, by way of the vibrating reed r. Each of the two 
secondary coils has one end disconnected ; but whereas the other 


end of } is connected to earth, that of ¢ is connected to the | 


line. The result of this arrangement is that the transmitter is 
at once an induction coil and a condenser. Its function is to 
send into the line a series of brief and rapid impulses, and 
their frequency, it is important to notice, depends on the note 
of the vibrating reed r. While we are looking at the trans- 


| mitter we should not omit to examine the disposition of the 


key k. It will be observed that when the handle is depressed it 
strikes the piece of metal which holds the fixed end of the 
vibrating reed, and so communicates a jar to the reed which is 
useful in assisting to set up the needful vibrations. At the same 
time the other end of the key-lever as it rises from the back- 
stop, causes a disconnection at the point f, so that whenever the 
transmitter is worked the receiver is thrown out of circuit. 
The receiving instrument, or transformer—so called because 
it “transforms” the intermittent impulses of the transmitter 
into continuous Morse signals—consists of a soft iron core round 
which two coils of wire are wrapped. The smaller of these / c 
is called the “line coil,” one end going to line and the other 
through a small phonopore p to earth. The larger or extra 
coil e ¢ covers the remainder of the iron core. It will be seen 
that the wire of this coil, besides being wrapped round the core, 
passes through the uprighting sounder s and the battery ¢. 
The only place where the circuit can be broken is at the point 
of contact between the two springs or vibrators, and z. When- 
ever contact is broken here, the uprighting sounder s releases its 
armature and the local battery v causes the printer m to work. 
But between the springs y z, and the core of the transformer, 
there is interposed a vibrating reed or disc x x, which is normally 
attracted towards the core and held in a state of tension by 
the current from the battery t. Now let us suppose that 
the keys k k are at rest and the Morse keys K K _ work- 
ing. The currents from these affect the reed 2 slightly. 
The reed vibrates, but not enough to touch with its pro- 
jecting spur the spring f. If now the key & be depressed, it 
will send a series of rapid pulsations through /c, and as the 
reeds r and z are both tuned to the same note, these pulsations 
will cause « to vibrate so strongly as just to touch y. The con- 
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| described a comparatively simple form of the apparatus, and we 
| ought to add that it admits of being easily duplexed, and even 
of being “ multiplexed,” provided that the reed of each trans- 
| mitter, while duly tuned to the reed of its corresponding 
| receiver, differs in its note from the reeds of all the other trans- 


mitters and receivers. 











| THe New Caais-Douvres.—The new Calais-Douvrer, the latest 
| addition to the London, Chatham, and Dover fleet, built by the 
| Fairfield Company, will be the fastest and steadiest boat in the 
| service. On her trials she made 224 knots upon one run, and gave 
a mean of 22} knots, and has since crossed the Channel in -~ fend 
minutes, She draws only 8}ft. of water as against Mft., and her 
| steam is raised by natural draught only. The Victoria, built in 
| 1886 at Fairfield, made the trip across the Channel in sixty-seven 
minutes on an average of forty runs in all weathers, and her suc- 
cessor, the Empress, built in 1887, has crossed in fifty-eight minutes. 
The new Calais-Douvres, which bears no resemblance to the old 
twin-boat of that name, is much larger than her sister ships; she is 
325ft. long with a beam of 36ft., and measures from the outside of 
the paddles 68ft. This great width gives her unusual steadiness, 
and her 6000-horse power does not give the waves much chance of 
acting on her broadside. 


BirMINGHAM, U.S.A.—In an article on ‘‘The Birmingham of 
To-day,” the American Manufacturer says:—‘‘The city was 
founded in 1871 by the Elyton Land Company, at which time it 
had a population of from 700 to 1000 people. This company pur- 
chased 4000 acres of land where the city now stands. The name of 
Birmingham was chosen because of the immense iron and coal 
deposits. Birmingham’s altitude is 602ft. above sea level at its 
lowest point. It is located fifty miles north of the centre of the 
State, and an equal distance from the Georgia and Mississippi 
State lines, The city is 160ft. higher than Louisville, 191ft. higher 
than Nasbville, and 168ft. higher than Blount Springs, a popular 
health resort. The Highlands, the fashionable resid suburbs, 
are from 100ft. to 200ft. higher than the business portion of 
Birmingham. The city’s growth is without a parallel. Its popula- 
tion in 1880 was 3086. Estimating its present population by the 
vote polled, school children and directory, it is now over 25,000 
within the corporate limits and more than 20,000 in the adjoining 
suburbs, making a total of over 45,000, a gain of 41,914 in eight 

ears, or an average annual increase of 169} per cent. Birming- 

am’s death rate per 1000 of population in 1888 was only 16°15 
white and 33°13 coloured. The total tax rate of Birmingham is 
only 1°35 dol. on the 100dols. of assessed values, which are only 
about 60 per cent. of actual values. The city is prohibited by 
provision of the State Constitution from ever laying a higher tax 
rate than one-half of 1 per cent. Birmingham has ten banks, with 
a total banking capital of 2,950,000 dols. and combined deposits of 
2,500,000 dols. The volume of business per annum is: Iron, coal, 
and manufactures, 25,000,000 dols.; wholesale and retail trade, 
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26,000,000 dols.; combined railroad business, 5,000,000 do 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Egypt : Public works.—The railway going from Assiout in 
Upper Egypt to Cairo, left bank, will be extended to Ghirgheh, 
a distance of 93} miles, with important stations at Tahtah, 
Sehag, and Ghirgheh. The question is broached of shortly 
extending the line as far as Denderah, 49} miles from Ghirgheh. 
The construction of three small local lines in Lower Egypt, and 
at Favoum, is under consideration. Another work determined 
on by the Egyptian Government is the connection of the two 
principal stations at Cairo, that of Choubrah, right bank, and 
that of Boulacq-Dacrour, left bank, by a bridge across the Nile, 
the passage at present by ferry being broken for about eight 
months in the year. 

British Columbia: Mineral resources.—It is believed that 
British Columbia will one day rank among the richest mineral 
districts uf the world through her large deposits of the precious 
and useful metals and minerals, embracing antimony, cinnabar, 
coal, copper, iron, lead, limestone, marble, platinum, plumbago, 
salt, and slate, some of which have been profitably and syste- 
matically worked for years. Coal mining has of late years 
undergone a wonderful development, coal having been found in 
places over a wide area in both islands and mountains. Copper 
has been found in many places; at Copper Creek and other 
creeks near Kamloops Lake, the most promising one being on 
Howe Sound, near Vancouver; on Texada Island; at Yale 
King George Copper Mine. Copper also appears as a base in 
quartz containing the precious metals. Iron exists in large 
quantities in various parts, in Millbank Sound, Queen Charlotte's 
Sound, River’s Inlet, Seaforth Channel, Sooke, on Vancouver 
Island, but the most available for working is situate at Texada 
Island, in the Gulf of Georgia, about sixty miles by water from 
Vancouver, where a mountain of this metal is located with 
great masses of rich magnetic ore assaying 68,*; per cent. of iron, 
and having alow percentage of phosphorus and other impurities. 

China: Coasting and river trades.—The United States 
Consul at Ching Kiang reports:—Though these trades are 
enormous, yearly increasing, and capable of immense develop- 
ment, the lar steamers yielding handsome profits, the 
American flag is practically unrepresented, The Yangtsze River 
is navigated by British and Chinese steamers only, though not 
more than fifteen years ago nearly all the foreign trade was 
carried on in American bottoms. Independent of the freight, 
there is an immense passenger traffic, both on the coast and 
river, which has not received proper attention in the past, the 
steamers being for the most part suited to cargo only. The 
Yangtsze River is navigable by steamers of 12ft. draught from 
Shanghai to Ichang, a distance of 963 miles. Immediately 
above are the rapids, passing through deep gorges in the 
mountains, and extending for three miles, with a swift current 
and a bed filled with projecting rocks, between which native 
boats, drawing from 4ft. to 5ft. of water, pass with impunity, 
drawn by trackers along the cliffs. Beyond the rapids is a 
populous and rich country, stretching for 360 miles to the large 
city of Ching Kung, with eleven official cities and fifty unwalled 
towns and villages, offering a tempting reward in their 
commerce and trade. The problem of navigating the rapids 
has not yet been solved ; but if the steamer built for the purpose 
is successful, it is understood that Ching Kung will be open 
for foreign trade, as well as the commerce of the rich 
province of Szechuan. There are on the Yangtsze River 
five open ports, Ching Kiang, Hankow, Ichang, Kiu-Kiang, 
and Wuhu. The ancient capital, Nan King, is only open 
for foreign steamers to stop in the stream to land 
and receive passengers. In the navigation of this river, and for 
the requirements of freight and transit, innumerable boats and 
native junks are employed; but on account of their superior 
comfort and speed, foreign steamers are gradually superseding 
the native boat. As the natives become familiar with the quick 
despatch and comfort of the foreign steamers and the use and 
convenience of foreign goods, trade and transit will increase. 
For the coasting trade screw steamers of from 800 to 1009 tons 
net register are the best. They should not draw more than 18ft. 
when loaded, and be capable of steaming at least 12 knots an 
hour if needed, but 10 knots would suffice for economical speed. 
Their between, or upper decks, should be fitted for passengers 
and light cargo, and great attention should be given to con- 
venience for native cooking, ventilation, &c. The crew, in- 
cluding a petty officer or two, can always be had of Chinese, 
who, under foreign command, are perfectly trustworthy. A 
small deck saloon, with, say, from ten to twelve small state rooms, 
is advisable for first-class passengers. For the river trade 
paddle steamers have proved the most handy and serviceable. 
The average size should be from 1200 to 1500 tons, or even a 
little larger, with a draught when loaded of 12ft. Smaller 
vessels of from 500 to 800 tons, with a speed of 14 or 15 knots, 
to overcome the strong currents in summer, are necessary for 
the navigation of the upper river. 

China: Pioneer Railway.—The United States Consul at Tien- 
Tsin reports :—The Tien-Tsin and Tongshan Railway, the first 
to receive the sanction of the Government, has been opened 
for both goods and passengers traffic. The line has been 
constructed by the China Tien-Tsin Railway Company, com- 
posed entirely of Chinese officials, who employed as chief 
engineer Mr. C. W. Kinder, the English engineer of the Kaiping 
Engineering and Mining Company. The length of the line is 
eighty-one miles, and the rails have been laid for the most part 
onembankments 8ft. high, for protection against inundations, 
The bridges are iron and steel of the latest designs, one of which 
was made in America. In the selectiun of designs for loco- 
motives, freight and passenger cars, American patterns have 
been extensively adopted. A locomotive of great power and 
elegance of finish was procured from the factory of Messrs. 
Grant and Co., and some of the car wheels from Messrs. Lobdell 
and Co., of Wilmington, Delaware. Much larger orders would 
have been given to American manufacturers but for the increased 
cost of materials and workmanship. The cost of the railway 
is officially stated to be under £2000 per mile, which, considering 
the length of the embankments and number of bridges, is said 
to be the cheapest line in the world. The fares have been fixed, 
for first-class ngers, at 7d. per mile, and for second-class 
passengers at 7d. per mile. The shareholders have petitioned 
for the extension of the line to Tungchow, fifteen miles from 
the capital, and the Viceroy has seconded the petition. 

The British Consul at Tientsin reports on the same subject :— 
The railway from the Kaiping mines to Tientsin is now open for 
traffic, Mr. C. W. Kimber being engineer-in-chief and superin- 
tendent. The line is eighty-five miles long; the average cost, 
including engines, rolling stock, stations, termini, wharves, &c., 
£4250 per mile. The rails are from Messrs. Boleckow and 
Vaughan, and 600 tons of light rails from Krupp. The rails 
used by the company are invariably of Sanaking standard sec- 
tions, 45 lb., 60 lb., and 70 1b, to the yard. e locomotives, 
except one from the United States, are English, built on the 
American system, which is the best for rough roads with light 
rails, The American engine cost 20 per cent. more than the 


others, but performs better, the working parts being superior. 
Steel fire-boxes last longer, and are less troublesome than 
copper ones, though the engines only run about 260 miles before 
being cooled for washing out, The water along the line is ve 
salt. Rolling stock is built on the spot, chiefly from Englis' 
iron. The passenger cars are steel framed and teak, 55ft. long, 
carrys over 100 passengers, and cost about £550. It is impos- 
sible to say what railway extension there may be in the near 
future, but in view of tenders being asked for prices, makers 
would do well to appoint local firms as their agents, and esta- 
blish proper code systems to cheapen and facilitate telegraphing. 

Germany : Manufacture of beetroot sugar.—The United States 
Consul at Barmen sends an exhaustive report on the manufac- 
ture of raw sugar from beet roots, containing a full description 
of the various processes and machines used, together with a plan 
of a sugar factory consuming 268 tons of beet roots per twenty- 
four hours, and a detailed estimate of the cost, amounting to 
£16,123, for a sugar factory consuming 295 tons of beet roots per 
twenty-four hours. (United States Consular Reports, N.S., 
No. 1, pages 113—132.) 

Madagascar : English and French trade.—A correspondent of 
the Journal des Debats says:—A Frenchman has just obtained 
an important order for cannons, furniture, and a ship, articles 
in which the English have hitherto had the monopoly. But the 
loss is their own fault ; they have so increased their prices—for 
instance, guns bought in London for 3s. have been sold here for 
£2 4s.—that the Malagasys, seeing that what they considered a 
system of extortion was being practised, have gone elsewhere 
for their goods. If French merchants will only be satisfied with 
a fair profit, and sell good articles, France will in all probability 
keep the whole trade in her hands, 

Madagascar: Market for iron wares—The Moniteur Oficiel 
du Commerce says:—Iron, hammered, but not wrought, is 
easily placed in Madagascar in any dimensions and forms, 
Wrought iron is easily sold in the form of mattocks and shovels. 
Iron in the form of buildings, houses, or shops, needing only 
brick or wooden fittings to complete them, is acceptable. Agri- 
cultural implements cannot be sold yet. Important concessions 
have been made for the working of the forests, and before long 
steam saws and similar implements will be required. 

Portugal: Tenders for viaduct at Lisbon. —The Municipal 
Chamber of Lisbon invites tenders for the construction of a 
metal viaduct from S. Pedro de Alcantora to the Campo dos 
Martyres da Patria and east of the Lurga du Graca, having an 
approximate length cf 4954ft., and a breadth of 55ft. 9in., 
under conditions which can be ascertained by application to the 
secretary of the chamber. All tenders must be sent in so as to 
arrive not later than noon of August 31st next, and be accom- 
panied with a deposit into the municipal treasury of £4 13s, 4d. 

United States: Trade of Philadelphia in 1887-8.—The pros- 
perity of the State of Pennsylvania continues in industries, 
mines, population and railways. New discoveries of natural gas 
and oil have been made. British shipping entering Philadelphia 
decreased by 121,278 tons, or 15 per cent., while its proportion 
of the whole rose from 60 to 62°65 per cent. The coal trade 
during the years 1887-8 has been most prosperous, the quantity 
dealt in was large, and the prices remunerative to all concerned. 
Anthracite was in especially good demand for all purposes, the 
output increasing over that of 1887 by 3,504,705 tons or 10°13 
per cent. During 1887 there were continued strikes in the 
Lehigh region, which caused a falling off in the best and harder 
kinds of coal. This caused an enormous increase in the Wyoming 
district, and the prices went up to 14s. 7d. per ton at the mines, 
an enormous figure, due to the uncertainties as to the results 
of the Inter-State Commerce Law upon the railways. Prices 
for all sizes larger than pea coal averaged per ton 

1887. 


1888. 
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The total export of anthracite by sea in 1888 was 750,000 tons, 
valued at 16s. 8d., chiefly to Canada. The number of persons 
employed at the anthracite mines is 11,000, their pay averaging 
from 2s. 1d. to 2s. 11d. per ton, according to the hardness and 
thickness of the coal. This rate makes the daily wages aver- 
age 6s. 1ld. Bituminous coal increased in the output by 
1,461,375 tons, or 4°9 per cent., forming 35°7 per cent. of 
the total production of the United States. The exports of 
bituminous coal in 1887 were 643,563 tons. The prices of this 
coal averaged 5s. 24d. per ton at the pits. The number of per- 
sons employed in the mining districts was 52,000. The wages 
ranged from 1s, 8d. to 2s. 11d. per ton, and the average earnings 
were 9s. 44d. per day. There were imported 906,634 tons of 
bituminous coal, valued at 12s. 6d. per ton, chiefly at the Pacific 
ports, of which 35°5 per cent. came from Australia, 31 per cent. 
from British Columbia, and 27 per cent. from Great Britain. 
Connellsville, Pennsylvania, is the great coke producing district 
of the country, and the quality produced is of the highest. 
There are 12,500 ovens in the district, out of nearly 20,000 ovens 
in Pennsylvania. A combination of producers has run prices up 
from 3s. 9d. a ton in 1883 to 8s, 4d. a ton in 1887. The output 
in 1887 was over 6,000,000 tons, or three-fourths of that for the 
whole country, valued at 7s. 34d. per ton at the ovens. 
Exports of petroleum decreased and are decreasing in quan- 
quantity year by year, owing to Russian competition, though 
not in value. The Standard Oil Company, which virtually has 
the whole petroleum trade under its control, will begin shipping 
oil to Europe in its tank steamers at an early date. Two 
steamers built in England are the largest tank vessels afloat, 
having a capacity of 30,000 and 50,000 barrels respectively ; 
and another, to have a capacity of 1,000,000 gallons in bulk, is 
contracted for. There are being built in England fourteen 
steamers, six for the Russian trade, and the remainder for New 
York and Philadelphia. When completed they will be ample to 
carry all the oil required in Europe. Pig iron turned out by the 
furnaces of twenty-five States and territories increased by 
82,422 tons, or 11°3 per cent. Of this amount 4,745,110 tons, or 
65°27 per cent., was bituminous coal and coke iron ; 1,925,729 tons, 
or 26°49 per cent. anthracite and coke iron; 598,789 tons, or 
8°24 per cent. charcoal pig iron. The second decreased since 
1887 and the others increased. Bessemer pig iron increased by 
73,591 tons, or 11°47 per cent., and the production was the 
highest reached. The increase was most notable in Alabama 
Ohio, Tennessee, Virginia. In Colorado, Connecticut, Georgia, 
Maryland, Michigan, Missouri, New Jersey, New York, North 
Carolina, Wisconsin, there was a decline. Prices of manu- 
factured iron have kept well in line with pig iron, the highest 
having been reached during January, and the lowest during 
May and June last year. The demand has been fairly steady, 
and 1888 has ended satisfactorily to manufacturers. Prices were 
low and the margins for profit small, but with full employment 
during the greater part of the year cost of production has been 
at a minimum, offsetting in some measure the extremely low 
prices obtained for a large proportion of the product, one cause 
of which was the aggressive attitude of some of the large steel 





companies. Steel plates from Pittsburg were sold at much lower 
prices than at local mills, and business during the entire year was 


more or less under the influence of quotations from that source. 
In Pittsburgh, Pennsylvania, the great iron centre, there never 
was so large a volume of business, but among too active compe- 
tition profits were comparatively small. At the close of the 
year an unexpected break in the iron market occurred, and all 
kinds of foundry and mill iron declined from 1s. 03d. to 2s. 1d. 
per ton ina fortnight. Quotations were as follows per ton :— 


£2 4, £84 
Allore mill .. .«. « BIT « - 88 9 
Bessemer iron.. .. . see « e — 
Cold blastcharcoal.. .. ae’ 4 . 516 8 
No. 2 charcoal foundry ~ & its - 516 8 
Neutral gray forge.. .. «- 8-6-3. 2 - £-6_s 
No, 1 foundry... .. - 83h . - 3131143 
No. 2 foundry... .. «+ + - 8s -- 31010 
No. 8 foundry... .. «. « Soe... OFS 


For puddle bars prices continue weak, quantities being offered at 
£5 18s. 9d. per ton, and they can possibly be had for £5 16s. 8d., 
sellers greatly outnumbering buyers. Ferro-manganese, 80 per 
cent., from £11 9s. 2d. to £11 13s. 4d.; spiegel 20 per cent., 
£5 16s 8d. to £5 188. 9d. The consumption of finished iron 
during the year was the largest on record, and the prospect for 
the coming year are equally favourable. The demand is well 
distributed, bridge, car, locomotive, and shipbuilders having had 
plenty of orders, while the smaller industries are now busier 
than for a long time. There has been a shrinkage in the prices 
of finished iron averaging about 12s. 6d. per ton. Car builders 
were the heaviest buyers of bar iron, and wrought iron pipe manu- 
facturers have taken a large amount of skelp. The plate mills 
have been fully employed, but prices were kept up with 
difficulty owing to competition. The highest prices were during 
January, 1887, viz., bars and grooved skelp, £8 2s. 6d., and plates 
£8 19s, 2d. per ton, but they dropped during the summer, and 
were unsteady for the rest of the year. The present prices are : 
Angles and plates, £8 15s.; bars, £4 10s.; skelp, £7 14s. 2d, 
to £7 16s. 3d. per ton. In steel rails, 1888 was one of 
the most satisfactory ever experienced. Prices opened in 
January and remained until June at £6 2s. 11d. per ton, when 
they reached £6 5s., fell to £6 0s. 10d. in August, £5 18s, 9d. 
in September, £5 148. 7d. in November, with some transactions 
at less than £5 12s. 6d. As an off set, the demand for steel in 
other forms has greatly increased, some of the mills disposing of 
from 30 to 35 per cent. of their product in this way. The 
outlook for 1889 is uncertain, the orders now in hand being 
under those of the previous year. Some of the works are 
closed for an indefinite period, and the chances are not very 
favourable for an early resumption; but much depends on the 
continued amicable arrangements of the railways. Old T-rails 
were scarce, and the prices ranged from £4 7s. 6d. to £5 per ton. 
The stocks are lighter than for many years, and it is remarkable 
that old iron rails sell for within 12s. 6d. to 16s. 8d. per ton of 
the price of new steel rails. The total production of Bessemer 
steel rails in the whole country during 1888 declined by 662,220 
tons, or 29 per cent., under that of 1887, a shrinkage greater 
than the total production in 1879. Imports of steel rails 
declined by 77,000 tons, or 55°95 per cent., under those of 1887. 
In that year the railways throughout the country laid 15,000 
miles of new track, the whole work being finished early in 
1888. This addition represents £18,630,000 placed in circula- 
tion for labour and material. Of this great addition a large 
portion has been laid through the Western wilderness in 
advance of natural need, and railway managers resort 
to the cutting of rates and all kinds of competition to 
hold up their trade. This evil system has a vast deal to 
do, especially in the Western States, with preventing the 
railway business being put upon the same legitimate and 
reasonably honest basis of other enterprises. The year 1888 
was one of reduced earnings and heavy expenses, yet the 
output of locomotives was greater than in any preceding 
year except 1882, and the output of cars was as large as in 1887. 
The iron shipbuilding industry in the river Delaware, has been 
active during the past two years ; Messrs. W. Cramp and Sons, 
the leading shipbuilders of America, completed three iron steam ; 
ships of 5677 tons, and one steel steamship of 2493 tons. They 
are engaged on the construction of three iron and five steel 
steamships amounting to 24,000 tons; nine marine engines, 
four pneumatic dynamite guns of 15in. bore each—three for the 
United States Government steamship Vesuvius, and one for the 
defence of the sea coast at Spezzia, Italy. Special interest is 
attached by naval officers to the new cast stee] gun made by the 
Standard Steel Company on the river Delaware because of the 
recent bursting of the 6in. rifled steel gun made at Pittsburgh. 
The new gun is a 6in. rifle cannon of open hearth steel; the 
weight of the barrel is 11,800]b.; when completed, the entire 
gun will weigh 15,0001b. In the process of boring and rifling 
no chambers or globular spaces, such as were found in the 
burst gun, were discovered. The test to be tried in a short 
time will demonstrate the truth or falsity of the opinion held 
by many gun experts that cast steel has not resisting power 
sufficient to withstand the service charge. The United States 
Navy yard at League Island, a few miles below this port on the 
river Delaware, is destined to be one of the finest Government 
shipyards in the world. A great feature will be the basin, with 
a feeding canal from the Delaware river 1350ft. long, 650ft. wide 
and a depth of water sufficient for the largest vessels. Floatage 
for twenty-eight great war ships can be had, and they will be 
free from attack by the most powerful ordnance ; massive 
buildings and workshops are to be constructed, and the cost of 
the contemplated docks and structures will largely exceed 
£1,000,000. The harbour of Philadelphia bids fair to be made 
one of first-class size, depth of water, and area of docks. It is 
contemplated to have removed two islands known as Smith’s 
and Windmill’s, and part of Petty’s Island, in the middle of the 
river Delaware, and also to include a channel 600ft. wide and 
24ft. deep at mean low water from the upper end of the city to 
Delaware Bay, a distance of 100 miles. With these improve- 
ments Philadelphia will command the commerce naturally and 
rightfully belonging to a first-class city with a deep river 
frontage. 








Tue Nicaracua CANaL.—The Atlas Line steamer Alvena left 
New York city May 25th, at noon for Greytown, Nicaragua, carry- 
ing some fifty men and a quantity of stores and material for the 
Nicaragua Canal Company. Other vessels will follow at short 
intervals, and it isintended to proceed vigorously with the construc- 
tion of the canal. Temporary quarters have been built for the 
men. The first work to be done is the building of a pole railroad 
and the erection of permanent living quarters, hospitals, ware- 
houses, shops, a telegraph line, dredging the entrance to the 
harbour of Greytown, and of the first twelve miles of the canal 
from Greytown to the divide. The construction of a breakwater at 
Greytown has actually commenced. On board the Alvena are 
Lieutenant N. R. Usher, U.S.N., Assistant Superintendent of 
Supplies and Master of Transportation; J. B. Harris, Superinten- 
dent of Railroad Construction ; Resident Engineer Frank P. Davis, 
Second Assistant Engineer, S. J. Johnson, eight third assistant 
engineers, five levellers and several rodmen and chainmen; also 





Chief Draughtsman Wm. Bauman, and Assistant Surgeon W. M, 
Barnum. 
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SPEED OF PASSENGER TRAINS IN THE 
UNITED STATES. 


THE accompanying table = the speed of the fastest passenger 
trains and the average speed of all passenger trains between most 
of the principal cities of the United States. The times and 
distances are taken from the “‘Travelier’s Official Guide” for July, 
1888. The average distance between the stations at which the 
fastest train is timed to stop is also given where possible. The 
time on which the speed is calculated includes all stoppages, and 


Speed of Passenger Trains between Principal Cities, July, 1888. 


no allowance or deduction is made for ferries, &c, ‘It is believed 
that in every train given in the table, through cars of some descrip- 
tion are run between the termini given, though in some cases no 
sleepers are run, and in others the sleepers only are run through. 

e trains given in the table either run between or pass through 
thirty-six of the principal cities in the United States, and it is 
believed that Denver and Indianapolis are the only important 
omissions. The case of Brooklyn is of course exceptional. — 
has been taken to make the table as accurate and representative as 
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possible, but some errors are unavoidable.— Railroad Gazette. 
Fastest train. 
- P ome | ert Avene 
5 A Speed. tance be- | | 3 oO 
Distance. Time. oF jeach way 
i Miles per | tween stoppin ** lall trains. 
Miles. Hrs. Min. | h vet | stati me, of S| per day. 
| | Miles. | 
904 2 9 42°0 12°9 | 10 82°6 
90°8 2 5 43°6 22-7 | 28 84°5 
226 5 32 40°8 ? 9 84°5 
444 ll 30 38°6 89 4 $1°6 
912 25 «0 36°5 102 4 29°9 
981 2 0 89°1 109 4 32°7 
977 28 30 34°3 28°7 3 30°9 
441 10 45 H 41°0 110 5 34°8 
423 13 «0 32°5 21 3 31°3 
409 12 40 32°3 16 2 29°9 
234 6 0 39°0 83°5 4 35°4 
213 6 0 35°5 53 5 31°1 
229 6 0 38-2 82°7 4 2°7 
853 25 40 33-2 25 a | 29°5 
801 23 15 34°4 33 4 28°5 
420 14 40 28°6 15°0 3 27°0 
419 14 33 28°S 18°0 2 27°5 
472 15 «(5 31°3 26°0 2 28°7 
431 1 0 28°7 22°7 2 26°8 
442 14 37 30°2 19 2 28°3 
487 15 40 311 24°3 2 26°3 
488 15 30 81°5 30°5 3 25°0 
521 16 35 31°5 _ 2 27°38 
458 20 25 22°4 241 2 21°7 
508 16 20 311 30 3 28°5 
490 1s 45 26°1 o4 2 25°0 
500 16 60 81°2 18°5 3 26°5 
283 10 35 26°7 ? 3 26°1 
286 9 50 29°1 8 2 28°2 
299 10 30 28°5 ? 2 28°0 
915 35 (0 26°1 10 2 25°0 
826 25 35 32°83 5y 2 27°5 
81l 2 0 32°4 25°3 2 29°0 
295 10 20 28°5 10°5 2 28°3 
46 55 21-4 10°4 1 21°4 
| 35 55 24-2 13°6 1 24°2 
| 36 10 28°5 38 2 24°7 
j 87 45 22°9 12 2 21°5 
; 113 25 22-0 ? 1 22°0 
| 74 20 25°7 31 2 22°8 








* Via different routes. 
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| 
| 
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| 





t To Council Bluffs Transfer. 





AMERICAN ENGINEERING NEWS. 
(From our Correspondent.) 

Manufacturing progress of the South.—Industrial and manufac- 
turing enterprises are extending very rapidly in the Southern 
States, especially the South-eastern States, and the timber 
and ore resources are being extensively developed. It is a 
remarkable fact that most of the new towns being started 
commence operations by negotiating for water-works and sewera 
systems. At Roanoke, Va., there are |] tive and bi 
works, steel works, car axle works, &c., and rolling mills and 
bridge works are being erected. At Bluffton, Ala., there is a 
great deposit of iron ore, which, it is said, can be delivered 
at the furnaces there for not more than 50 cents perton. Analyses 
of two samples of this ore are as follows: Metallic iron, 52°37 and 
53°23 per cent.; phosphorus, 0°782 and 0-931; silica, 14°60 and 
6°25; water combined, 8°10 and 10-20; moisture at 100 deg. C., 
2°50 and 1°68 per cent. Sheffield, Ala., has five completed blast 
furnaces, with a daily capacity of 700 tons of pig iron; there are 
also large numbers of mi 
tric light, gas, water and street railways. The population has 
increased from 700 at the beginning of 1887, to about 4000 in 1889. 





New Decatur, Ala., is another new town, started by the Decatur | 


Land Improvement and Furnace Company. _In this place are the 
extensive works of the United States Rolling Stock Co., covering 
fifty acres, and including wood-working, bolt-making, forging, 
machine erecting, painting, and other shops; the machinery is 


driven by three Corliss engines, two of 700-horse power, and one of | 


125-horse power. Morristown, Tenn., another new town, has 
water-works, electric light plant, and street railways under 
contract. Armiston, Ala., is one of the most important of the new 


iron and manufacturing centres. Many of these places are being | 


developed by improvement companies, and inducements are offered 
to manufacturers to locate inthem. Railroad building is stimulated 
by these places, 

An elaborate railroad train.—The Chesapeake and Ohio will soon 
put on a very fine express p ger train in tion with the 
summer tourist travel to the Virginia springs. A new engine has 
been built specially for this train. Next to the engine is a 
combination baggage, mail, and smoking car; then a day car with 
smoking room on the Pullman plan; then a commodious dining 
car, the interior of which is finished in oak and upholstered in 
leather. Next to the dining car is the palace car, said to be one 
of the most elegant on any Southern railroad. It is upholstered in 
“silk plush, with curtains and portiéres of heavy satin. The toilet 
room has hot and cold water in tanks, and there is a smoking room 
and library. The state room has double berths and a sofa, and 
can, when necessary, be shut off from the rest of the car. The 
train is lighted by electricity, and fitted with electric call-bells for 
the car porters and waiters. 

Fast speeds of locomotives.—The Philadelphia and Reading Rail- 
road has been having some fast runs made on its road lately. One 
engine is said to have made a run of 70 miles, from Philadelphia to 
Reading, in 58 minutes, and is to be put on the Atlantic City division, 
to make the run between Atlantic City and Philadelphia in one 
hour. Another engine, of the Wootten type, on the Bound Brook 
route, is said to have made eight miles at the rate of thirty-nine 
seconds per mile; this is probably a considerable error, but it is 
certain that a rapid run was made, as the engine was trying to 
beat the excellent record recently made on this road by the 
Strong locomotive. 

A long run.—An engine on the Indianapolis, Decatur, and 
Western road has run 139,990 miles without undergoing any repairs 
of importance, and it is intended to keep her on the road for some 
20,000 miles more, as a matter of record. 

Fast luke steamers.—During the last few years there has been a 
great improvement in the speed and construction of the big 
steamers on the great Jakes. In May last two remarkable rans 
were made by two new steel freight steamers. The Owego made 
the run from Buffalo, N.Y., to Chicago, Ill., a distance of 889 miles, 
in fifty-eight hours, the average speed being 154 miles per hour. 
The Chemung made the run from Buffalo, N.Y., to Detroit, Mich., 
(thirteen hours), Port Huron (nineteen hours), and Chicago, Ill., a 
route of 925 miles, in fifty-four hours, the average speed being 
174 miles per hour. With such fast boats the water route can 
compete favourably with the rail route for such freight as grain 
and general merchandise. 

The storms of May 30th.—Very severe storms of rain occurred 
over nearly the whole eastern part of the country about May £0tb, 





, factories, and other works; and elec- | 


| causing serious floods, which swept away bridges and dams, flooded 
great tracts of country, washed out railways, and caused much loss 
| of life and hindrance to traffic. The worst effects of the storm 
were felt in western New York and Pennsylvania. The greatest 
disaster, and one which caused the general extent of the storms to 
be overlooked, occurred at the busy iron, steel, and manufacturing 
centres of Cambria and Johnstown, Pa., and the valley above, 
About ten miles above the cities, up the valley, and at an elevation 
of 250ft. or 300ft. above them, was adam about 900ft. long and 75ft. 
high, used to form a reservoir or lake, which was owned by a fish- 
ing club, The dam was of earth and shale filling, with a rubble 
heart wall. The waste weir was 75ft. long, 4ft. below the crest of 
| the dam, and cut out of the solid rock of the hillside. The heavy 
| rains and storms swelled the creeks and streams flowing into the 
lake, and the water rose rapidly; the capacity of the waste weir 
| was insufficient, and efforts were made to dig a ditch to carry off 
the water, but without success. The water began to flow over the 
crest and to eat away the earth slope on the down stream side, 
until at last the dam had been so weakened that the pressure burst 
a great breach in it, and the whole vast volume of water rushed 
down the valley, carrying trees, buildings, and bridges in its course. 
| Whole villages were destroyed, and the torrent overwhelmed the 
| two cities named, wrecking the greater part of them and covering 
the site with mud, débris, broken houses, and innumerable corpses. 
The Pennsylvania Railroad stone arch bridge at Johnstown resisted 
| the strain, but the embankment approach was breached. The loss 
is estimated at from 7000 to 20,000 persons. Troops are now on 
| the ground as guards, and the work of clearing the terrible wreck 
is in progress, 
The Chesapeake and Ohio Canal, extending from Cumberland, 
| Md., to Georgetown, D.C., 184 miles, was damaged beyond repair 


| by the great floods in May, and there is talk now of building a 
| railroad over the route, which road would compete with the exist- 

ing Baltimore and Ohio Railroad line. The canal cost 12,000,000 
| dols. to build, but has never been productive, and its finances have 
been on the verge of bankruptcy. It connected the bituminous 
| coal regions of Maryland and West Virginia with tidewater. It 
| has been a power in the politics of Maryland. It was projected by 
| George Washington ; a Bill was passed in 1774 by the Legislature 
| of Virginia ; work commenced in 1820, but was not pushed with 
| any energy until 1828, under President John Quincy Adams. Its 
| construction occupied twenty-two years. The total rise was 609ft. 
in the 184 miles, and there was one tunnel which cost 2,000,000 
dols. The embankments and most of the locks are gone, and in 
many places the canal and the Potomac river are now one body of 
water. Until a few years ago there was a large coal traffic, but 
the competition of the Baltimore and Obio Railroad has reduced it 
to about 100,000 tons each season, 

The Brooklyn Bridge.—The great suspension has now been in use 
for six years, during which period 21,396,935 persons have walked 
over, and 125,138,594 passengers have crossed on the cable cars, 
The annual receipts were as follows :—402,938 dols., 565,344°46 
dols., 680,466 °87 dols., 809,207°98 dols., 886,180°03 dols., 943,360°56 
dols. Total for six years, 4,287,497°90 dols. 

Electric fire engines.—Several devices for driving fire engines by 
mechanical power instead of by horses have been suggested, and 
engines propelled by steam are now in use toa small extent. The 
latest suggestion is to propel them by electricity. A more practical 
suggestion, however, is to drive the pumps by electricity, taking 
the power from the electric light wires 








THE GERMAN Society or EnGINEERS.—The Society of German 
Engineers, which numbers almost 6300 members and thirty-one 
district societies, will hold its thirtieth general assembly at. Karls- 
ruhe from the 5th till the 8th of August. Besides the affairs of 
the Society, the following subjects will be discussed in the sittings: 
—The establishment of technical middle schools, the publication of 
a survey of literature, the erection of a monument in honour of 
Robert Mayer, the originator of the mechanical theory of heat, 
and the removal of smoke and soot in large citles. The following 
lectures are promised :—‘‘The History of Industry in Baden,” by 
Professor Gothein; ‘“‘The Importance of Accumulators in the 
—S- of the Electric Current,” by Herr Einbeck; and “‘ The 

Ollenthal Railway,” by Herr Bissinger. During the first three 
days the industrial establishments of Karlsruhe will be visited, and 
at Hillenthal Railway on the fourth on an excursion to the Titi 

. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

ALL the talk on the Exchanges this week is of the manner in which 
raw materials are rushing up, and of the serious position in which 
this is placing the manufactured ironmasters. On every hand 
these latter are exclaiming at the high prices which they have to 
pay and at the quotations which the sellers give them for forward 

eliveries, Pigs, cokes, and coal are advancing out of all propor- 
tion to the prices which finished ironmasters are able to obtain. 
Consumers blame the pig makers and the pig makers blame the 
coke producers and the colliers, ; 

Beyond question the main cause of the advances which are 
occurring is the national action of the colliers in enforcing higher 
wages, and colliery owners and coke producers have availed them- 
selves of this movement to declare far greater advances than the 
alteration in wages alone necessitates. The price of cokes has 
risen 100 per cent, during the past eighteen months; 14s. on 
trucks in Derbyshire and South Yorkshire being now demanded for 
forward deliveries into this district, as against 7s, at the earlier 
date. 

Derbyshire pig iron has advanced from the minimum of 34s. 
some months ago to 48s, and 49s, per ton at the present time, or an 
advance of from 14s, to 15s. Coal bas gone up half-a-crown per 
ton—from 6s, to 8s. 6d.—and pottery mine for fettling oe 
at the puddling furnaces has advanced from 12s. 6d. and 14s, up 
to 18s. 6d. About the only raw material that has remained 
stationary is limestone, which remains at about 4s, 9d. to 5s. per 
ton. But when current contracts are completed, more money will 
have to be paid for this commodity also. 7 

Finished ironmasters declare that with materials at present 
price, sheets ought to be selling at £1 per ton advance to make the 

i a satisfact one. When Derbyshire pigs were 34s., 
sheets—doubles—were selling at £5 17s. 6d. to £6, and to-day the 
price is £7 15s.—an advance which is wholly insufficient contrasted 
with the advance in pigs. On 'Change to-day—Thursday—in Bir- 
mingham, therefore, sheet prices were exceedingly strong, and 
£8 15s. was the minimum for lattens. Demand is not very large, 
business being affected by the slackening of colonial demand for 
galvanised iron, but the mills are generally steadily engaged. 

The bar trade is improving somewhat, and prices have an upward 
dency. d, however, is not equal to the capacities of the 
milis, and competition has to be fought from South Wales, North 
Staffordshire, and other districts. orseshoe iron is selling for 
Australia and other export markets. Common bars are generally 
quoted £6, though consumers state that they can get them still at 
£5 15s.; second-class bars are £6 10s.; and best, £7 to £7 10s. ; 

The Earl of Dudley's works are busier than of late, and Australian 
and South American orders for bars and strips are being executed. 
The needs of the Admiralty in the matter of best quality bar iron 
are also being met by the Round Oak Works ; £8 2s. 6d. is quoted 
for his lordship’s common bars ; £9 10s. single best ; £11 double 
best ; and £13 treble best. Strips and hoops, from 14 to 19 w.g., 
and angle iron, are £8 12s. 6d. lowest quality ; £10, single best ; 
£11 10s. double best ; and £13 10s. treble t. Rivet and Tee 
iron is £10 10s., £12, and £14 for the three several qualities, 
beginning with single best. ey and hoops of 20g. and gin. are 
£9 12s, 6d. ordinary, and £11, £12 10s., and £14 10s. for the other 
qualities ; while for jin. iron £1 per ton additional is required. 

Hoops and gas strip do not show very much life. e former 
are perhaps in better sale, but it is indicative of a want of demand 
that prices here are rather unstable, Some makers quote £6 5s. as 
their current price, though their Association quotation is under- 
stood to be £6 10s. Gas strip is £6 to £6 5s., and no advance can 
take place without consulting with the consumers, the Gas Tube- 
makers’ Association having obtained a promise to this effect from 
the Stripmakers’ Association. The compact seems rather odd, but 
such is the fact. x 

The state of the pig iron trade is yf equal to a week ago. Not- 
withstanding the upward course of the market, large inquiries 
continue to be received by sellers. The rather better report from 
the Middlesbrough market this week has occasioned satisfaction here, 
and is assisting sellers in their transactions. Some agents reported 
on ‘Change on Wednesday afternoon that consumers were not all 
taking deliveries as fast as could be desired, and that specifications 
were somewhat lagging; but this was attributed mainly to the 
close weather, which is interfering a little with production at the 
forges, and to the effect of the holidays of last week. 4 

Surprise is expressed that additional furnaces are not being 
blown in in this district, and in the Midland centres generally, 
considering the present excellent demand; but the explanation is 
to be found in the heavy current cost of materials, and in the long 
adverse experience of makers in the past, which causes them to 
hesitate to take advantage of the present revival lest it should not 
be longlived. 

It is indicative, however, of the tendency to embark more boldly 
in the pig trade that numerous inquiries have this week reached 
local brokers who have furnace plants on their hands, as to lease or 
sale conditions, and concerning the delivery and dispatch facilities 
surrounding such premises, 

Derbyshire pigs were quoted to-day at the advanced figures of 
49s. to for best sorts delivered ; Lincolns, 52s. delivered ; and 
the Thorncliffe brand of pigs, 52s. 6d. at station. Staffordshire 
pige were quoted 42s, 6d. common, 45s, part-mine, 52s, 6d. 
Spring Vale all-mines, and 57s. 6d. Spring Vale hydrates, Hema- 
tites were 62s. 6d. for forge numbers. 

Steel is in large demand. Bessemer blooms range from £4 lds. 
to £5 of ordinary carbons, and high carbons go up to £5 lds. and 
£6. Siemens blooms and billets are £5 10s.; steel plating bars, 
£5 10s. to £5 12s, 6d. 

Hardware manufacturers state that it is difficult to convince mer- 
chants of the higher prices that they have to pay for iron, because 
the advances are of small individual amounts ; but none the less, 
the circumstance is real, and advances of 5s. have this week been 
advised to iron consumers in several directions, If iron were to go 
up £1 per ton, merchants and factors would perforce have to believe 
manufacturers’ statements, but it is these smaller advances that 
leave hardware manufacturers out of ket, 

Full time is being made at nearly ali the hardware factories, and 
at not a few overtime is being run. Manufacturers generally 
report themselves better employed than for three or four years 
past, and some have more to do than for as long as ten years back. 
The volume of output is very large, and stocks have mostly dis- 
appeared. Prices, too, are slightly better than they were, and less 
dissatisfaction is expressed under this head. As the activity 
spreads itself competition is less severe, and there is therefore less 
temptation to cut down prices, 

Certain of the manufacturers of Birmingham are well employed 
just now upon heavy ordnance, rifles, revolvers, men-o’-war fittings 
and large quantities of steel sheet, all for Government. 

The anchor forgemen in the Cradley Heath, Tetherton, and sur- 
rounding districts, gave fourteen days’ notice on Saturday for a 
return to the list framed in March, 1887, which represents an 
advance of about 20 per cent. upon present rates, 

The operative rivet makers of the Staffordshire and East 
Worcestershire districts have come out on strike for an advance 
represented by a revised list of prices to which they urge they are 
entitled by the improvement in trade. 

The report of the Committee on Production refers to the proposal 
to form a co-operative society among chainmakers of the Cradley 
Heath district. It states that this is the chief attempt in this direc- 
tion which has been attempted in the Midlands. Certain — 
had been embodied in a scheme, and altogether about é had 
been promised as shares in a society proposed to be established to 
carry on a chain factory. 

At the Apedale Collieries and Ironworks, Newcastle-under-Lyme, 
a notice has been posted that in fourteen days all contracts will 
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cease, no workman being required at the expiration of that time. 
The explanation is that the lease of Messrs, r and Co, has run 
out and it is conjectured that the works will ch hands, 

Acting upon the advice of the North Staffordshire Miners’ 
Federation, the workmen employed at the various North Stafford- 
shire collieries have accepted the offer of the coalowners to settle 
the wages difficulty on the basis of an advance of 5 per cent. from 
the Ist July, and a further advance of five per cent. from the 
lst October. It had been previously arranged that the men 
should hand in their notices on Saturday last, but this new decision 
has ha ay rendern’ any such step unnecessary. 

The Midland Federation of Miners, at their Ralf-yearly meeting 
just held at Stafford, whilst being able to indulge in congratula- 
tions on the recent advance in wages without a strike, resolved to 
assist any district that was fighting for the 10 per cent. increase, 
and appointed representatives to attend the National Conference 
at Manchester on the 2nd oa. 

The North Staffordshire Mining Institute has had under con- 
sideration the desirability of joining the new Federation of Mining 
Institutes, and has adjourned the matter for further consideration. 

‘Electrical Transmission of Energy in Mining” was the title 
of a paper read before this Institute this week, by Mr. Winstanley 
Wallis, of Derby. The author devoted the first part of the paper 
to a general consideration of the electrical method of transmission 
of energy to a distance for the performance of mechanical work, 
such as pumping, hauling, and other pu He compared the 
cost of working and ee ~ of electrical, wire rope, and com- 
pressed air methods, and described various instances in which 
electricity had been applied for colliery service. 

The Bill for confirming the Board of Trade provisional orders for 
electric tg my ee a Liverpool, and Swansea, has just 
been issued. e Birmingham order, as agreed upon between the 
Board of Trade, the promoters, and the City Council, is granted to 
Arthur Chamberlain and George Hookham, of New Bartholemew- 
street, electrical engineers of Birmingham. But it is provided 
that none of the powers conferred by the order in relation to 
works or otherwise, shall be exercised until and unless the under- 
taking has been transferred to a company duly constituted under 
the ene Act, or by a special Act of Parliament, and having 
a capital of not less than £50,000. Before operations can com- 
mence this amount must be subscribed and appropriated, and the 

romoters are also required to deposit £2000, which will be repaid 
| soo time to time, in sums of not less than £500, when an inspector 
of the Board of Trade certifies that sums of that amount have been 
expended upon actual works, Another requirement is that 
within three years of the commencement of the order, suitable and 
sufficient distributing mains must be laid down for the pu: of 
general supply throughout every street within the specified area. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—With business, both in the iron and the coal 
industries of this district, having only partially settled down again 
during the past week into its ordinary course after the Whitsuntide 
holidays, it is difficult to gauge at all accurately the actual con- 
dition of trade. There is, however, one unmistakeable feature, and 
that is the tendency in the direction of a steady forcing up in 

rices as a necessary consequence of the increased cost of pro- 
Saotion resulting from the upward movement in wages going on 
both in the coal trade and in various branches connected with the 
iron and engineering industries. Producers have been placed in 
the position that they are compelled to seek in higher prices a 
return for the increased cost of labour and material, and the only 
question ix whether the improvement in trade is sufficiently strong 
to maintain the steadily advancing prices. At present there is no 
indication whatever of any falling off in the activity prevailing 
throughout all branches of the iron and coal industries, and there 
is a general belief that prices must continue to move upward, - 

The Manchester iron market on Tuesday was only moderatel 
attended, and very few transactions of any weight were reported. 
Prices, however, were generally firm at the full rates ruling prior 
to the holidays, with makers, both of pig and finished iron, in most 
cases disinclined to sell at all largely at current rates. Lancashire 
makers of pig iron still pe about 46s. 6d. for forge, to 47s. 6d. 
for foundry, less 24, delivered equal to Manchester, and at 
about these figures a fair weight of orders is being booked. 
There is some irregularity in district brands, partly owing 
to several furnaces being blown out for repairs, but chiefly 
to the fact that some of the makers are so heavily sold 
that they do not care about booking further orders at present. 
For Lincolnshire brands prices range from 46s. 6d. and 47s. 6d. 
up to 48s, and 48s, 6d., less 24, for forge and foundry, with Derby- 
shire foundry, delivered equal to Manchester, averaging 50s. to 
50s, 6d., less 24; but an extraordinary feature in connection with 
Derbyshire iron is that the cheaper brands are now being quoted 
at a slightly higher price than the leading makes. Prices are 
steady at late rates for outside brands, 47s. 10d., net cash 
delivered ve to Manchester, being about the average for good 
foundry Middlesbrough, with Scotch makers generally holding to 
their quoted rates. 

In hematites there has been a brisk business doing lately, and 
seer are very stiff, at 60s., less 2}, as the minimum for good 

oundry qualities, delivered in the Manchester district. 

For all descriptions of finished iron there is a moderately active 
inquiry; in fact, makers do not care to entertain at present rates 
the contracts which are offering in the market, and although 

uotations remain at about £6 5s. for bars, £6 10s. for hoops, and 
:7 10s, to £7 15s. for sheets, delivered in the neighbourhood of 
Manchester, there is a decided stiffening tendency, which may lead 
to an actual advance before quarter-day. 

There is a tolerably active inquiry for steel plates suitable for 
boilermaking purposes, but the actual business doing is only small. 

1 makers are still firm at £9 5s., but consumers who have good 
orders to give out hesitate about paying this price, although when 
business is done this is being got. otch plates are to be bought 
for forward delivery at £9 per ton, and Yorkshire plates average 
£8 17s, 6d. to £9 per ton, 

A continued briskness is reported throughout all branches of the 
engineering trade, and works resumed operations after the holidays, 
in most cases, full of orders to keep them well employed for some 
time to come, while new work is coming forward generally very 
freely. Railway carriage and wagon builders, who, as I reported 
a few weeks back, are already well supplied with contracts to keep 
them fully occupied over the remainder of the year, have recently 
booked further large foreign orders. In hydraulic engineering, 
which until the last month or two had perhaps fallen less than any 
other branch, the improvement in trade is now assuming general 
activity, and firms mae engaged in the manufacture of hy- 
draulic presses for cotton packing have recently booked orders which 
will keep them very busy for the next eight or ten months, Other 
branches remain much the same as last reported. Stationary engine 
builders, tool makers, and machinists are all very full of work, 
and in the last-named branch there are considerable orders in 
hand for spinning machinery for Glasgow, and for doubling 
machinery for Paisley. The intervention of the Whitsun- 
tide holidays, with the usual stoppages of the works, causes the 
returns as to employment issued by the trades unions to be some- 
what irregular, and to scarcely represent the real state of trade. 
In some parts of Lancashire, where the holidays extend over a con- 
siderable period, this is especially the case; and the workmen, in 
many instances, are temporarily suspended for nine or ten days. 
The returns continue very encouraging nevertheless, apart from 
this; and taking the report of the Amalgamated Society of Engi- 
neers, which is the most important trades union in the country, the 
number of members on the books temporarily suspended is very 
much less than it has been at the same season for many years 


past. 
The Whitsuntide holidays throughout Lancashire have been 


curtailed as much as possible on account of the great pressure of 
orders in hand, and, taking the whole of the districts connected 
with the society throughout the kingdom, there is at present only 
a little over two per cent. of the total membership in receipt of 
out-of-work donation, which shows a continued steady decrease on 
previous returns, The demand for smiths and patternmakers is 
very brisk, and there is a difficulty in meeting the requirements of 
employers, at any rate, so far as good workmen are concerned. 
The activity amongst patternmakers has enabled the men in this 
branch to obtain what is really an advance of wages in the Man- 
chester district. Formerly there were two rates of wages paid, 
viz., 36s. and 38s. per week, but now the wages have been raised 
to one uniform rate of 38s. The reports as to the state of trade 
from the principal industrial centres also continue ve tisfactory. 
In isulated cases there is perhaps some little easing down, but this 
does not apply to any of the important amps districts, in all 
of which trade is reported to be exceptionally good, with no indica- 
tion of any slackening off whatever. 

In the coal trade prices remain unchanged, with a continued 
active demand for all descriptions of fuel for iron-making, 
steam, and general manufacturing purposes, quotations at the 
pit mouth averaging 9s. 6d. to 10s. for best coals, 7s. 9d. to 8s. 3d. 
medium qualities, 6s. 3d. to 6s, 9d. common coal, 5s. to 5s, 6d. 
burgys 3s. 6d, to 4s, for common, up to 4s, 6d. and 5s, for best 
slack, 





The — question in the Lancashire district has practically 
been settled on the same basis as that recently agreed to in York- 
shire, the colliery owners, at a conference with the miners’ repre- 
sentatives at Manchester on Wednesday, having consented to an 
advance of 5 per cent, on the first pay day in July, with a further 
5 per cent. on the first pay day in Solbe 
Barrow.—A steady tone characterises the hematite pig iron trade. 

Makers are busily employed and are producing a large tonnage of 
pig iron, all of which is going into consumption. There is a slight 
increase on the week in the stocks held by speculators, but the 
— of makers is not changed, and it is probable that the next 
ew weeks will show a further increase in prices. Makers are 
bays 49s. 6d. per ton net., f.0.b., for mixed Bessemer Nos., and 

9s. for No. 3 forge and foundry qualities. A steady delivery is 
being made of all qualities of hematite pig iron, but particularly of 
Bessemer qualities, which are in large consumption on the part of 
steel makers. The demand for all classes of steel is brisk, and 
orders are as plentiful as they have been for months past, giving the 
assurance of a long period of activity for this trade. Rails are in 
full inquiry, and some transactions are noted at £4 10s. to £4 12s. 6d. 
for early deliveries, but makers are not open to accept man 
orders for forward deliveries, as their hands are fairly we 
filled in this respect. The trade doing in steel shipbuilding 
material is brisk, and there is some prospect of a development 
taking place in this trade by the laying down of additional mills 
and furnaces. In the tin-bar trade a steady market is experi- 
enced, and makers are so fully employed and have so many orders 
in hand, that in consequence of the better demand which has 
lately sprung up, makers have put up prices to £5 2s, 6d. per ton. 
Billets are a good trade. Hoops show a strengthened position 
under the influence of heavy orders, and prices have advanced to 
£6 12s, 6d. per ton for thick sorts. There is no change to note in 
the shipbuilding trades, Orders are offering freely from all sources, 
and some of them are of on important character. It is confidently 
expected that Admiralty orders will be placed at Barrow, and 
prospects indicate that Barrow will soon take a prominent position 
as a port at which all naval work will be conducted. The district 
abounds with hematite ore, from which Bessemer iron is made, and 
then converted into steel. This again is now produced on a large 
scale, both as mild and hard steel, and there is a development going 
on which is destined to result in placing the Siemens-Martindepart- 
ment of the local steel trade only in a secondary position to that of 
the heavy Bessemer department. The trade doing in iron ore is 
steady and brisk, and prices are firm at from 10s, to 13s. per ton 
net at mines. The coal and coke trades are steady, and orders are 
plentiful. Shipping is fairly employed on good freights. It is 
anticipated that the chemical wood pulp trade will be inaugurated 
at Barrow this autumn. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE chief event of the week is the receipt of armour-plate orders 
on account of the Spanish Government. That Power has decided 
to build six belted cruisers and six unarmoured cruisers, with 2 
proportional number of torpedo boats. The intention is to spend 
£10,000,000, spread over ten years, Messrs. Martinez-Palmer 
have just signed a contract for the construction of three of these 
cruisers—7000 tons each—at their yard on the Nervion. The ships 
are to be steel built, with an armoured belt at the water-line, and 
screw propeller engines. The first cruiser is to be delivered in 
two years from the date of the contract; the second six months 
later, and the third six months later still. Three-fourths of the 
workmen employed on these ships are to be ee It is stipu- 
lated in the specifications that the armour plates are to be com- 

und, and of ‘‘the make of Cammell and Brown, of Sheffield,” 

e materials for the hulls, engines, and armament are to be of 
Spanish origin, the contractors being authorised to import only 
what is not produced in Spain, or finished articles for which the 
material cannot be found in that country. The Navy Department 
undertakes to pay for the three cruisers, armed, equipped, and ready 
for sea, all but provisions and water, 45,000,000 tas—£1, 800,000. 
The vessels are to make a speed with natural draught of 18 knots, 
and with forced draught 20 knots. The Spanish Admiralty have 
made it a condition that no vessel shall be plated partly with 
“Wilson” and partly with ‘‘Ellis” plates. Messrs. Martinez- 
Palmer have therefore divided the work as follows :—Messrs. John 
Brown and Co., who make plates on the ‘‘ Ellis” patent, will pro- 
vide armour for one vessel, and the whole of the propeller shafting 
for the three; while Messrs Charles Cammell and Co., who make 
the ‘‘ Wilson” plates, will clothe two of the ships. An idea of 
the magnitude of the order may be indicated from the fact that 
each vessel will require 1000 tons of armour, which will be from 
10in. to 12in. thick. In addition to the propeller shafting, the gun 
forgings will no doubt also be made in Sheffield. No doubt in due 
time the other three armoured cruisers will bring more work to 
Sheffield, while the torpedo boats will require something from us, 

The orders for armour for the new Admiralty battle-shi 
tendered for last week, are not given out yet, and may probably 
not be received for some days. Three vessels were then named, 
but there are eight of these in all in the programme. Instead of 
giving each firm one and a-half, they may therefore give now two 
to one firm and one to the other, following up with another ship 
later on. I understand that four of these big ships will be built at 
the Government dockyards, viz., one at Portsmouth, one at 
Chatham, and two at Pembroke; and the other four will be given 
to private shipbuilders eventually. The latter are at present busy 
with their estimates for the tenders for the second- han cruisers, 
due in next week. 

The Great Northern Railway Company placed their coal con- 
tracts for 1889-90 at 8s. per ton, or 2s, higher than for 1888-9. The 
Great Eastern and the Manchester, Sheffield, and Lincolnshire 
Railway Companies have paid 8s, 6d., or 2s, 6d. per ton more; but 
it is understood that a very small portion of the Great Eastern 
supplies has, on this occasion, been bought in South Yorkshire, the 
prices asked here being stated to be out of all proportion to the 

uotations of the Northumberland and Scotch districts, The 
idland Company are standing out stubbornly against the demand 
for 8s, 6d. = ton, 

The machinery and working plant at Royd’s Mill, Attercliffe, and 
Attercliffe-road, Sheffield—Messrs, Marriott and Atkinson, in 





liquidation—was sold on Wednesday, the 19th inst. A large heat- 
ing furnace, 224ft. by 13}ft., plates ljin. fetched £34; heating 


furnace, 13ft. by 13ft. 6in., plates 2in. and 24in. thick, £17 ; two 
pairs of shears, with 6ft. fly-wheel, shaft, &c., £17 and £16; com- 

und vertical high-pressure steam engine, 30in. stroke, 30in. and 
bin. a by ae and Co., gearing, bed-plates, 
spur wheels, &c., £207 10s.; herizontal high-pressure steam engine, 
26in. cylinder, 4ft. stroke, with shaft, &c., £80; bar, angle, an 
sheet mill train, £75; heavy plate roll train, £51; heavy metal 
bed-plate, £29; complete five-ton Bessemer steel plant, by Gallo- 
way, of Manchester, £130; fifty tons of metal floor-plates at 50s. 

rton; two metal heating furnaces, 16ft. > Pay and 16ft. by 
4ft., £41; Craven’s double-axle grooving machine, £24, 

The examination for managers’ certificates for the district of 
Yorkshire and Lincolnshire, under the charge of Mr. F. N. Wardell, 
H.1. Mines, has just been held at Leeds. There were fourteen — 
first-class candidates, and sixty-six in the second class. Twelve of 
the former and forty-eight of the latter succeeded in satisfying the 
examiners, and will be recommended to the Secretary of State for 
certificates. : 
Mr. C. E. Hall, of the Standard Ironworks, has lately delivered 
an exceptionally large Excelsior excavator or dredger. It weighs 
five tons, and is of the ladder bucket type, constructed entirely 
of wrought iron and steel. The frame consists of long channel 
irons bolted and rivetted ther, vow strengthened by wrought 
iron stays, the whole being bound together by an X piece. On the 
top of the frame are placed large pedestals, in which revolve a 
turned steel shaft, carrying a sprocket wheel, over 
which the steel chain and buckets revolve. A_ similar 
arrangement at the bottom, only with sliding pedestals and 
plain drum, allow the chain and buckets to be tightened 
up. The chain is constructed of an improved pattern, 
each link secured by means of a steel pin passing through 
a hole in the other. e buckets were of the dredger kind, with 
renewable steel prongs rivetted thereto. The weight of the chain 
and buckets is carried on large drums revolving in pedestals 
secured to the main frame. The order for this piece of machinery 
was given on condition that it was delivered ready for work, at 
Weymouth, in one month. A difficulty, th h the greater part 
being made in cast steel, was overcome with the help of Messrs. 
William Jessop and Sons, of Brightside Works, who make a special 
steel which requires no annealing. The machine was delivered two 
days before the stipulated time. Mr. Hall has been fully —— 
of late with his various specialities, including his driver and elevator 
chains, for which he has orders for nearly 3000ft. Since taking 
over the business of the Savile-street Foundry and Engineering 
Company, he finds a large demand for his patent multiple action 
stone-breakers, ore crushers, bone mills, and disintegrators. Two 
of his patent coal grinding mills have lately been supplied to a 
colliery near Barnsley, and toa patent fuel works. They are well 
adapted for treating small coal for coking purposes, as well as for 
grinding and mixing small fuel for briquettes. _ 





THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE iron market held at Middlesbrough on Tuesday last was not 

attended more largely than usual, but the tone was firmer than it 

been for some weeks, There were not many sellers, and all of 
these were asking somewhat higher prices. For delivery this 
month, merchants now ask 38s, per ton, but some small lots may 
still probably be had at 3d. less. For delivery to the end of Sep- 
tember, 38s. 3d. is demanded. Makers may be regarded as out of 
the market, as they will not accept the current prices. There are, 
however, one or two firms who are believed to be willing to take 
38s. 6d. for small quantities for prompt delivery. It is not likely 
that lower rates will prevail du the next half year, inasmuch as 
makers will certainly have to pay higher prices for coke. 

The demand for warrants been quieter during the last few 
days. The price current fell from 38s. to 37s. 6d. per ton last 
week, but on Tuesday it was up again to 37s. 10}d., and at that 
figure considerable business was done. Sellers appear to be less 

r to realise than they were. 

aa Connal and Co.’s Middlesbrough stock is still steadily 
decreasing. On Monday night they held 519, 147 tons, or 1972 tons 
less than a week previously. 

Shipments of pig iron from the Tees are this month considerably 
below the average, only 40,082 tons having been sent away between 
the lst and 17th inclusive, against 47,673 tons in May, and 62,304 
tons in April. It is, however, expected that stocks will be again 
diminished at the end of the month. 

What change there is in finished iron and steel is for the better. 
Inquiries are coming in more freely since the holidays, and makers 
are decidedly firmer in their quotations. 

It has been proposed that at an early meeting next session of the 
Cleveland Institution of Engineers, the question of the best form 
and size of mineral trucks should be again taken into consideration. 
Some years ago the president, Mr. Wood, read an able paper on 
the same subject; and the improvements then suggested by him 
have to a considerable extent since been adopted by the North- 
Eastern Railway Co. It seems clear, however, that in America, 
Sweden, and Germany, minerals are conveyed long distances at a 
much cheaper rate than in England. This is, to a large extent, 
owing to the employment of wagons having a much larger carrying 
capacity. 

Tn this country the weight of a mineral truck may be roughl 
estimated at 5 tons, and its load at 9 tons, making 14 tons in al 
In America they are now carrying 30 tons in a truck weighing 8 tons 
6cwt. In other words, more than three times the load is carried 
in a truck weighing less than double. The advantage in avoiding 
the moving of useless weight, and saving unnecessary wear and 
tear, is obvious. The American large —— trucks are about 
34ft. long, and are carried on eight wheels in two bogies, one at 
each end. The framing of these trucks is steel throughout, the 
tops only being of wood. They are fitted with springs, and with 
efficient brake gear. They are therefore adapted to run at high 
speeds on indifferent roads, and to follow round sharp curves, 

The minimum cost of conveying minerals in this country appears 
to be about 653d. per ton per mile, against 212d. per ton per mile 
in America, which is less than one-third. The great advantage we 
have on this side of the Atlantic in better roads, and shorter 
distances, is apparently thrown away by our more antiquated and 
less economical rolling stock. There seems to be no excuse what- 
ever for adhering to our old-fashioned practices, except that our 
railway companies do not like to look upon a portion of their 
existing rolling stock as obsolete, and to acknowledge that it is 
really only fit for the i. and to replace it with rolling 
stock which is up to date. ere is perhaps no place more suitable 
to discuss this important question than the metropolis of Cleve- 
land, and no body of men more competent to discuss it than the 
members of the Cleveland Institution of ee It is to 
be hoped that the proper officials of the leading railway com- 
panies will be present and take part in the debate. 

There is now always a large and steady demand in this country 
for iron and steel joists for building purposes. Every year they are 
becoming more and more used for the flooring of mills, ware- 
houses, shops, and public buildings. The smaller sizes are to 
a great extent imported from Belgium, and indeed these, and what 
are called Belgian broad flats, are the only kinds of foreign-made 
finished iron and steel which to any great extent find their way 
here. At Antwerp there are factors who know the specialities of 
each of the works in the neighbourhood of Liége, and buy their 
products, They are thus enabled to collect and sell a large 
number of sections to English merchants, some of whom keep 
extensive stocks, These joists can be sent at a low rate from 
Antwerp to the principal English ports, and thence in some 
cases to the large towns in the interior by canal. The 





prices at which they can be had, delivered at their destination, 
is very low; indeed, from £5 to £6 per ton is sufficient to bring 
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them to almost any English station. Steel joists are now also find- 
ing their way from Germany. There are only one or two firms who 
make joist sections in this country at present, and these are 
enabled to command a high price. A very large mill is, however, 
being constructed for a Tyneside firm. It is said that this mill will 
be able to produce joists up to 3ft. deep. If so, it will enable them 
to be in much larger spans than have yet been attempted. 
Indeed, such an additional power given to architects will assist 
them to make designs and arrangements hitherto impossible, and 
will have a great influence on the future of architecture generally. 

The contract which has recently been made for the delivery of a 
large quantity of coke toa blast furnace firm at Bilbao, at the price 
of i8s, 6d. per ton, f.0.b., has occasioned considerable discussion 
among those connected with the iron and coal trades in the North. 
Blast furnace owners contend that if such prices have to be paid 
for fuel, it will be quite impossible to make pig iron at anything 
like present prices. The rise in coke, compared to its price say a 
twelvemonth since, is about 6s., representing 5s. oe ton on pig iron 
for this material only. It is quite certain that no margin of 
profit can remain, and no more furnaces will be put into blast 
until there has been time for selling and cost prices to adjust them- 
selves, This anomalous position is entirely due to labour disturb- 
ances, and to the rise in wages which has taken place in conse- 
quence, both in this country and on the Continent. It must also 
be remembered that the higher wages, and the greater power 
which workmen have thereby obtained, is tending to make them 
work shorter hours and take more holidays, and therefore the rate 
of production of commodities of all kinds is likely to diminish, 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

BusINEss has been comparatively quiet this week in the Glasgow 
pigiron market. There has been an absence of speculative buying, 
and operators for the fall have also beea cautious, while holders 
have had a certain amount of encouragerent from the reports that 
have been current with reference to an improvement in the iron 
trade of the United States. The shipments of pigs were poor, in 
consequence of the sailing of vessels being interrupted by the sea- 
men’s strike. They amounted to only 5353 tons, against 10,468 in 
the corresponding week of last year; and of the total 680 tons 
went tothe United States, 500 to Russia, 362 to Australia, 315 to 
Canada, 237 to France, 105 to Germany, and smaller quantities 
elsewhere. There has been rather more firmness in the hematite 
department of the market, the steel makers being large consumers. 
For basic iron there has also been a better inquiry. At the 
moment, however, the demand for ordinary pig iron is quiet. 
There is, however, no change in the amount of the production. A 
small quantity of pig iron continues to be taken out of the Glasgow 
warrant stores. 

The values of makers’ pig iron arein a number of cases reduced 3d. 
to 6d. a ton since last week. Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, is quoted at 51s. 6d.; No. 3, 49s. 6d. ; Coltness, 54s. 6d. and 52s. ; 
Langloan, 53s. and 51s. 6d.; Summerlee, 52s, 9d. and 51s. 6d.; 
Calder, 52s. and 49s.; Carnbroe, 45s. 6d. and 44s. ; > weg 49s. and 
47s.; Monkland,44s. and 42s. 6d.; Govan, at Broomielaw, 43s. 3d. 
and 42s, 3d.; Shotts, at Leith, 52s, 6d. and 50s.; Carron, at 
Grangemouth, 53s. 6d. and 48s. 6d.; Glengarnock, at Ardrossan, 
51s. and 45s,; Eglinton, 43s, and 42s.; Dalmellington, 45s. and 
44s, 


The malleable iron trade has been suffering to some extent again 
this week from the consequences of the suspension of work in the 
Clyde shipyards caused by the rivetters’ strike. Still, the works 
have, as arule, been kept moving full time, the amount of work of 
a miscellaneous character which has been found available being 
very considerable. The orders for shipment are good, and the 
requirements of home consumers are steady and important. 
Makers are quoting full prices for all but inferior classes of iron. 

In the steel trade there is no lack of activity, the larger works 
are going on with the contracts for shipbuilders, and the others 
are doing well. In the sheet and nail departments the makers are 
particularly busy ; prices are, on the whole, without alteration. 

The coal trade is in a fairly satisfactory state. The returns of 
the shipments for the past week are much better than was expected, 
and appear to show that the export business has been affected to 
a less degree than was anticipated by the strike of seamen and 
dock labourers. The total shipments from the principal Scottish 
ports reached 106,096 tons, as compared with 93,054 in the same 
week of last year. But the demand for steam coal has been quiet, 
and the supplies of all kinds are greater than current requirements, 
with the result that prices are generally 2d. to 3d. per ton less than 
they were a week ago. Large contracts for the supply of coals to 
the Scotch railways have been fixed within the last few days, and 
it is stated that the price paid is about 4s. 9d. at the collieries, 
for large and small coals taken together, the haulage being done by 
the railways. Household coals are very quiet owing to the fine 
weather. 

Efforts are being made by some of the leaders of the miners to 
induce them to strike for higher wages, but the general belief is 
that they will faii to induce the men to come out at present. The 
annual holiday time is now approaching, and the men are naturally 
anxious to have some money in their pockets for holiday purposes. 
Besides, the returns of the sales of coal in Lanarkshire during May 
are certified by the accountants of the Lanarkshire Coalmasters’ 
Association to admit of the colliers receiving for the next four 
weeks an advance of 2} per cent. on their wages, and this advance 
will be paid to the men, and will, no doubt, help still further to 
dispose them against a strike. The coalmasters of Fife and Clack- 
mannan have resolved to offer their miners 5 per cent. in July and 
another 5 per cent. in October. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE tone of the coal trade continues remarkably good, consider- 
ing that the holiday influence is still telling here and there. A 
few days ago, for example, there was a large fair in the Rhondda 
Valley, and it was computed that 10,000 colliers were there. Now 
that they get good wages they seem bent upon enjoyment. 

The ‘‘ Wells” are offering special inducements to the colliers 
this season. The Brecon line, under the direction of Mr. Hen- 
shaw, is affording great facilities, and the Cambrian, which, with 
its lines and steamers, links the South to the North, and Ireland 
again to the Cambrian hills, has just issued a tempting prospectus. 

I am glad to see that the discussion on the sliding scale revision 
by the colliers is still only moderately aggressive. If the leaders 
continue to exercise their judgment, an amicable compromise is 
probable. There are, however, great dangers to be avoided. The 
colliers have to consider that coalowners have even a deeper interest 
than themselves in the continuance of good trade, and it will never 
do to hamper working arrangements. The collier is the coal-cutter, 
and must leave the placing of contracts and financial matters to 
others. A large meeting was held at Aberdare on Tuesday, This 
was the second this week. When the draft has been fully revised, 
then comes the discussion by the Sliding Scale Committee of owners 
and workmen, and this is awaited with great interest. Upon it 
much will hinge. The publication of the parliamentary return 
showing the quantities and names of firms supplying Welsh coal 
to the Navy, has been discussed a good deal. The Liwynypia 
Collieries figure as the largest, and Dowlais next. Tylors comes 
next, and the Standard fourth. 

The demand for the best steam is well maintained, yet some 
falling off is soon to be expected. At all events, that is the usual 
course for the slack season to open shortly. Prices so far keep up 
remarkably well. Best steam is still quoted at 13s. 6d. to 14s., and 
very little second-class coal under 12s, 6d. Rhondda large was 





uoted on Wednesday at 12s. €d., and small very firm at 9s. 6d. 
this last quotation was to be expected, considering the vigorous 
condition of the coke trade. The pitwood market is also firm, and 
ordinary prices 16s. to 16s, 3d. 

Cardiff has little to complain about in the matter of coal ship- 
ments, May totals represent, I see, over one million tons. Taxing 
alow ave of 10s. per ton all round, this represents half a 
million sterling circulating monthly in Cardiff. There is no wonder 
at its American-like rapidity of development. 

Swansea shipments of late have shown the usual holiday 
character. The general exports last week only totalled 36,960 tons. 
Next totals are likely to show improvement. 

Newport has been tolerably busy. Some large “~—e of coal 
have been shipped; one good rail order of over 1 tons to 
Smyrna ; a quantity of tin-plates to home and foreign destination. 
In its imports, too, it has been busy, and quantities of pig from 
Workington and Ulverstone, and Rubio ore for various iron and 
steel works have kept things going. Small steam is firm at 6s, 9d. 

The iron and hon trades are in a healthy condition. Demand 
for most class of manufacture is good, and in some cases very large. 
Swansea is an importer of a good deal of pis and steel, and a good 
local buyer as well. Prices show little change. Buyers tell 
me that old rails and scrap are in request at improved prices. Pi 
is firm. Rails, steel, quoted at £4 17s. 6d. heavy, and £5 15s. 
light. Steel sheets run up to £9; Bessemer blooms are at 
a 6d.; tin-plate bars, £5; Siemens best bars are quoted at 

The tin-plate trade shows increasing firmness, and prices are 
going up. 

The shipments from Swansea last week amounted to over 42,000 
boxes. Quotations are the same as last week, but, as I have stated, 
the tendency is upwards, and the crowded state of the Exchange 
on Tuesday and lively tone throughout was assuring. 

One of the subjects discussed at last Exchange was as to the 
formation of a Tin-makers’ Wages Association. The idea is to 
establish a sliding scale. At present the men are acting vexatiously, 
and demanding an advance in the face of increased cost of produc- 
tion. 

Mardy, which a few years ago was a mountain waste, with a 
farm, but is now a populous colliery town, was en féte this week 
consequent upon the opening of a eeorye ond line by the Taff Vale 
Railway, which in its later years is bent upon linking all the valley 
to the great seaports. Rhymney, Great Western, and Barry, not- 
withstanding I note that the Glamorgan Vale line is passing 
favourably. 

The Great Western Railway and Milford Dock have arranged 
their little difficulty, and 20 tons of fish left by the first train after 
the settlement. 

It is not generally known that the Welsh coast has become a 
great fishing resort. The sudden strain upon the postal telegraph 
was great, but was well met by the surveyor of the district. 

Colliery speculations are active. Thomas and Riches are sinking 
at Clydach Valley, and 2000 colliers will soon be wanted. 

Blaenclydach also has just opened upon No. 2, and is now trying 
for No. 1 Rhondda seam. 

Two differences with the men remain unadjusted, the Aberaman 
struggle and a strike in the Garw Valley. 

The colliers, at their Aberdare meeting expressed sympathy with 
the Aberawan men, and are disposed to render help if an amicable 
settlement cannot be arrived at. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE miners may be said to have all returned to work, the iron 
and steel works are consequently in full operation and try to make 
up for lost time. 

On the Silesian iron market sale has again revived, after a short 
interruption, and production goes on well. Prices are firm. In 
the wrought iron branch inquiries are reported to be coming for- 
ward more freely, but in the casting line a decided slackening off 
is pe-ceptible. The steel works are well supplied with orders. 
Bars are noted M. 140 to 145°50; sectional bars, M. 165 to 167°50; 
sheet. iron, M. 165 to 167°50 and more, according to quality and 
number. 

Fortunately in Austria-Hungary the miners’ strike has had no 
very serious influence on the iron industry. The demand for pig 
is extremely brisk. The duty on pig had greatly diminished its 
import from England, but now the Elbe freights are so low—up 
the stream from Hamburg to Lauve, only 45dz. for 100 Rg.—that 
the duty is hereby balanced. Almost immediately 20,000 t. are 
to be imported from England to Austria by Hamburg. Great 
activity exists in the wrought iron branch ; the Bessemer works 
have orders on their books for a considerable time, and orders for 
rails are received by many works only at three or four months 
time of delivery. Plates and sheets are in brilliant request, the 
same may be said of girders and construction iron. The foundries 
are also well employed, but a keen want of pig iron is felt. In the 
situation of the French iron trade no alteration has taken place. 

The state of the Belgian iron market has remained good. The 
rise in the prices of coal and the general firmness of the quotations 
have caused an advance of 2°50f. p.t. for bars. The present 
quotations are therefore as follows:—Bars, No. 1, 127°50f.; No. 2, 
137°50f.; and No. 3, 147-50f. For export the prices have been 
fixed lower, and bars No. 1 for abroad are noted 122°50f.; No. 2, 
130f. ; and No. 3, 137°50f. f.0.b. Antwerp. Angles, for inland, 
137°50f.; for abroad, 132°50f., f.o.b. Antwerp. Iron girders 
have not changed in price; although sale has been rather 
brisk, prices have remained steady, because the works do 
not belong to the syndicate. Likewise the price for bars as 
quoted above is not granted by all buyers. In pig iron 
and steel a remarkable firmness is shown, and it is proposed 
to put a new hematite furnace in operation. At present 
thirty-two of the fifty existing blast furnaces are in full output; 
the month’s production consisted of 54,715 t. forge, 4185 t. foundry 
pig, and 22,785 t. iron for steel making. According to the Moniteur 
des Intéréts Matériels, the basic process more and more obtains a 
footing in Italy, and one works is setting up a third Martin-Siemens 
furnace. The news from the Belgian coal market report great 
firmness as regards prices. The strikes in the Liége district are 
coming toanend. Naturally coals and coke have become scarce, 
and the prices claimed by the producers are paid without discus- 
sion. Medium sorts cost 8-25f. to 8°75f., in some cases 9f.; common 
coal, 7f.; broken nuts cost 19f. to 21f. Coke is now almost not to 
— in Belgium, and coal for coking is not to be bought under 


The Rhenish- Westphalian iron market remains firm. Asregards 
the Siegerland and Nassau ores, nothing new can be added to our 
last report. In Lorraine the ore business shows a firm tendency. 
Minettes are sold at from M. 2°40 to 3°50 p.t. All sorts of pig iron 
are in good call, still the makers show some reserve in spite of the 
rise in prices. Since the 1lth inst. the Foundry Pig Convention 
has raised No, 1 and 2 M. 3 p.t., and No, 3, M. 2 p.t. Spiegeleisen 
remains steady, and the 10 to 12 per cent. grade is still sold at 
M. 66 p.t. The following may be considered as the present quota- 
tions:—Forge pig No. 1, M. 60 to 62; No. 2, M. 59 to 60; and 
No. 3, M. 47; foundry pig No. 1, M. 66; No. 2, 63; No. 3, 59; 
basic, M. 47 to 48; German Bessemer, M. 57 to 58; white iron for 
steel making, M. 60 to 62; white Luxemburg forge, M. 36 to 37; 
grey, M. 40 and 41, according to number and quality. The plate 
mills are in good employment ; changes in prices are not known 
yet, but the Sheet Convention have carried a rise of M. 15 p.t. on 
sheets. Still the business is weak. 

At a tendering for rails for the State Railway at Hanover, 
M. 127 and 127°50 p.t. were the lowest offers, which is rather a 
high price, when compared with the late tenderings, and may be 
chiefly attributed to the strikes. A small order for rails has also 
been given out by the Railway Administration at Bromberg; 





M. 132 p.t. was the lowest offer made by a Silesian works; the 
Rhenish Westphalian works claimed M. 135 p.t. at works. The 
condition of the wire rod, drawn wire, and wire nail trade, is not 
perceptibly altered. The same may be said of the foundries, 
machine and wagon factories. 

The statistic situation of the German iron trade is as follows :— 

















Import. Export. 
March... .. 1889 .. 1888 1889 .. 1888 
Tons, Tons. Tons, Tons, 
Pig iron 9,162 .. 7,785 .. 15,728 .. 10,054 
Rails .. 91 4. 94 .. 9,424 5, 
“ree ea rri 900 18,144 11,416 
Plate, sheets .. .. 188 187 6,658 5,808 
eee 292 280 .. 17,330 18,121 
Castings .. .. .. 397 $71 .. 1,200 92 
Wrought iron tubes 105 i. ae 1,560 
Hardware .. .. .. 885 .. 809 6,967 6,751 
Wire nails .. .. .. ee 24 5,447 4,845 
Totalsum .. 12,208 .. 10,511 .. 82,661 .. 59,487 
We must complete this by the corresponding notes of April, 
Import. Export. 
April 1889 .. 1888 .. 1889 .. 1888 
Tons. Tons. .. Tons. Tons, 
Pig iron 17,769 15,589 15,836 9,103 
Rails .. 82 104 406 13,645 
MB. co co wo oo AOS 970 16,416 13,959 
Plates, sheets .. .. 212 211 6,782 6,458 
a oh we 08 273 289 12,745 14.945 
Castin i en 615 831 1,535 2,200 
Wrought iron tubes. . 104. i7 2,016 1,600 
ee ere eee ee 794 6,540 7,677 
Wire nails .. .. .. ® .. 10 4,019 3,892 
21,064 18,375 74,795 73,4:9 
If the corresponding a of the first two months, given ina 
previous letter, are added to this, we arrive at the following 
figures :— 
Import. Export. 
60,932 52,263 .. 801,823 .. 253,104 


Compared with the same period the year before, import yielded 

8660 tons more, export 48,129 tons more; the German trade 

balance therefore would show an improvement of 40,000 tons. 

The export in bars during tbe first four months was 51,957 tons 

against 44,208 tons the year before. Russia received 10,870 tons, 

United States 9608 tons, Roumania, 3448 tons, and ~— 5176. It 

is evident that this large export can only have been effected by a 

great reduction in price. The statistics showing the consequence s 
of the colliers’ strikes cannot be published before next week. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 18th. 
THE absorbing topic of the day has been the Conemaugh flood. 
Never has been fer 9 a flood in this country within our history. 
However, enough has been said by cable and mail to render any 
extended reference to it unnecessary. The Governor of Pennsy!- 
vania, when he reached Johnstown on Friday last, and saw the 
work of destruction, stated that no description could convey an 
adequate idea of the magnitude of the disaster. Towns and 
villages within four or five miles were swept out of existence. 
Engineers are at a loss how to clear away the wreckage. It is now 
roposed, as dynamite has failed to remove it, to spread oil over a 
Conieed acres of it, and burn it. This course will probably be 
resorted to, as the State Government of Pennsylvania will take 
control of the whole concern on Wednesday, and will expend 
1,000,000 dols. to begin with in the work of restoring the towns, 
Already nearly 3,000,000 dols., have been subscribed, and it is 
estimated that at least 5,000,000 dols. more will be required to put 
the valley in the shape it was before the flood. The broken dam 
is now being examined by various engineering experts with a view 
of locating the responsibility, if ible, for the disaster. New 
York has donated over 700,000 dols. up to this time. Philadelphia, 
including the clothing and food sent, has contributed 1,250,000 dols. 
Never was such an uprising for a charitable purpose before wit- 
nessed. The only thing comparable to it was when the Civil War 
broke out, when an army of 75,000 men was raised in a week. 
Business is generally improving. This is partly due to the fact 
of this flood. Railroad companies are already in the market for 
enormous supplies of iron and steel, lumber, stone, and coal, rolling 
stock, locomotives, and engines; and manufacturers are in the 
market for machinery of all kinds, and equipments and supplies. 
The effect of this sudden demand will be to withdraw all conces- 
sions on material that have been ruling since the opening of the 
season, The demand will probably be a permanent one, Con- 
sumers throughout the cities, as heretofore stated, bought only for 
immediate requirements. In all markets we find stocks low. 
Should railroad building set in very actively, it would undoubtedly 
ive prices a strong and, in fact, a dangerous upward tendency. 
st week the Board of Control increased the allotment 200,000 tons. 
Contracts were taken in this city on Saturday at 27°50 dols. The 
Cambria Iron Company, it is given out to-day, will resume opera- 
tions in its various departments from week to week, and by the 
Ist of July everything will be running as it was before the disaster. 
There is an active demand to-day for plate and structural iron 
for wrought iron pipes and tubes, Two or three long pipe lines are 
to be laid from the Pennsylvania oil fields, one westward to Chicago 
and another eastward to New York. Several smaller pipe lines 
are being laid in the interior of the country for the purpose of 
supplying manufacturers’ demands, There is great activity along 
the makes, and the shipyards are all busy along the Delaware. 
Contracts now in Jake and river shipyards for material foot be 
according to one very godo authority, upwards of 25,000 to 30, 
tons. These are orders for immediate, or as early delivery as 
possible. Large lots of Southern iron were offered in this market 
Saturday and to-day. The probabilities are that Southern makers 
will find Northern makers more willing to purchase. There is an 
active demand now in this market for copper, tin, and tin-plate. 
Tin-plate is moving more freely than it has for several weeks. 
The improving demand, however, it is thought, is only temporary 
use the canning interests of this country will probably use 
200,000 boxes less this year than last. The canning of goods has 
been overdone. 








THE Mint.-—In the nineteenth annual report of the tem | 
Master of the Mint it is stated that the gold coinage of 1888, 
although exceeding that of 1887, was below the average. No half- 
sovereigns were struck. The demand for silver coin was again 
excessive, and the Colonia! coinage was very large. It is remark- 
able that, although £860,000 worth of silver coins of the new designs 
have been already issued for England and Wales alone, compara- 
tively few are found in circulation. Fourpences of the nominal 
value of £570 were withdrawn, and for the first time since 1856a 
coinage of fourpences was executed. These were shipped to 
British Guiana, where they are largely used for payment of task- 
work. The amount of new coin issued to Ireland during the year 
was much larger than usual, and the general demand for silver coin 
in that country is taken as an evidence of the improved state of 
business, The general account shows a net excess of receipts over 
expenses of £137,077, which is the largest balance of profit made in 
- year, except 1887, since the publication of the reports. A cal- 
culation with regard to the waste in gold coinage within a definite 
period has resulted in showing a gross waste of more thah £745 
— million. The fall in the price of copper is remarked upon. 

he average price paid by the Mint for this metal, which forms 
95 per cent. of the bronze coins, was during 1888 about £84, From 
March, 1889, it rapidly declined, the price paid early in May being 
about £43 per ton. 





89, 


—_———___. 
— 


rks ; the 
ks. The 
le, is not 
oundries, 


lows :—~ 





3,4:9 
iven in a 
ollowing 


3,194 
yielded 
in trade 
00 tons, 
)57 tons 
70 tons, 
176. It 
ted by a 
quence s 














JuNE 21, 1889. 


THE ENGINEER. 


537 








NEW OOMPANIES. 
Tur following companies have just been regis- 


tered :— 

Electricity Supply Company for Spain, Limited. 
This company was registered on the 7th inst., 

with a capital of £100,000, in £5 shares, to form 

centres in towns and districts of Spain for the 
eneration, storage, and distribution of electricity, 
he subscribers are; — 


d, 117, Bishop 





Robert H: 
electrical engineer .._.. «1 ws «se « 
William May, 18, Austin Friars, solicitor .. .. 
Hi. E. Warner, Hopton-road, Streatham Common 
H. Mann, 12, Woburn-place, W.C. .. .. .. .. 
W. A. Pittman, 7, St. Helen’s-gardens, N., Ken- 
Gingham .. «2 0+ co coos os 00 00 oe 
T. E. Towerson, F.C.8., 1, Portland-road, Fins- 
Durk Parke .. .. «+ oe ss 0 so oo oe 
H. St. John Winkworth, 22, Clareville-grove, 
South Kensington, electricalengineer .. .. 
The number of directors is not to be less than 
three, nor more than seven ; the subscribers are to 
appoint the first; qualification, £250 of share 
capital; remuneration, £500 per annum, together 
with 7 per cent. on the amount paid up on the 
share capital, but £1000 is to be the maximum 
remuneration in any one year. 


Shari 
gate-street Within, 


— eee 





Elmore’s Foreign and Colonial Patent Copper 
Depositing Company, Limited. 

This company was registered on the 6th inst., 
with a capital of £120,000, in £5 shares, to acquire 
the foreign and colonial patents of Francis E. 
Elmore and Alexander Stanley Elmore, for the 
treatment and electrical deposition of copper and 
other metals, and for the manufacture of all kinds 
of metal articles. The subscribers are:— 


Shares. 
Sir J. H. Morris, 88, Queen’s-gate, 8. W. os as 
John MacFarlan, Invermay, Wimbledon .. .. 50 
E. J. Carron, Surbiton Hill Park 5 


F, Lawrence Rawson, 11, Queen Victoria-street, - 
engineer is 4s Sh’ Ga Laieden) 4a) lak’ ce Se 
J, Hamilton Ward, 11, Queen Victoria-street .. 
R. J. Jones, Vale of Health, Hampstead, elec- 
NORE da 00: 250. eehbd. Ses. 0 ae 
W. Stepney Rawson, 68, Cornwall-gardens, elec- 
GUUUUED. co 0c es. ae ce 00. 06 $6 40 “ee 
The number of directors is not to be less than 
three, nor more than eleven; qualification, fifty 
shares; remuneration, exclusive of managin 
directors, £1500 per annum until the board sball 
exceed seven in number, when the amount is to 
be increased to £2000, together with 5 per cent. 
of the net profits after payment of 10 per cent. 
dividend upon the priority shares, 





Fireless Motor Syndicate, Limited. 


This syndicate was registered on the 8th inst., 
with a capital of £25,000, in £10 shares, to carry 
out an agreement entered into with the Standard 
Fireless Engine Company, of New Orleans, U.S.A., 
and others for the acquisition of patents, and to 
carry on business as mechanical and electrical 
engineers, &c, The subscribers are :— 


8) 
Thomas Brooks, Rawtenstall, colliery proprietor 
William Brooks, J.P., Rawtenstall.. .. .. .. 
Thomas Ashton, Didsbury, merchant .. .. 
G. Norbury, Manchester, stockbroker .. .. .. 
R. A. Garside, 67. Princess-street, Manchester, 
ie i gl tag eae lalalaliii TA 
Samuel Johnson, 7, Palace-street, Manchester, 
a. an ah. we Su, coms on ae 
T. H. Birch, 15, Upton-street, Manchester, mineral 
EE cos. as 06. 46. oe Ga: ass ae os 1 
Registered without special articles, 





Bryan Donkin and Company, Limited. 


This is the conversion to a company of the busi- 
ness of Bryan Donkin and Co., of Southwark 
Park-road, Bermondsey, engineers, brassfounders, 
machinery manufacturers, &c. It was registered 
on the 13th inst., with a capital of £38,000, in 
£10 shares, The subscribers are :— 


8 
*Bryan Donkin, ® ame Shortlands, Kent, engineer 
*E B Donkin, Forest Hill, engineer .. .. .. 
*F. Urwick, Sutton, Surrey .. .. .. 
H J. Donkin, Sutton, Surrey, engineer .. .. 
M. F. M. Williams, 6 and 7, Great Tower-street, 
ce CT TN ae A in 
W. ©. B. Robinson, 6 and 7, Great Tower-street, 
Ca EH rae es 
W. C. Hall, 80, Devonshire-road, Holloway, clerk 
The number of directors is not to be less than 
three, nor more than five; qualification, capital 
upon which £3000 has been paid up or credited 
as paid up; the first are the subscribers denoted 
by an asterisk, each of whom may retain office 
whilst continuing the holder of £. in shares ; 
remuneration, £1250 per annum, 


Electricity Supply Corporation, Limited. 

‘This company was registered on the 12th inst., 
with a capital of £100,000, in £10 shares—100 of 
which are founders’ shares—to apply for, obtain, 
undertake and carry out a provisional order for 
the supply of electric light and power within the 
parish of St. Martin’s-in-the-Fielde, The sub- 
scribers are :— 


et ee 


oe 


Geen 
8. 
J: weirs Courtenay, 1, Elm-court, Temple, E.C., 
reer ad Sig! BA aes Ages eee. “oe 

J. W. Barclay, 5, Clarendon-place, Hyde Park- 
EE Se Sek ice de, as ae se xs 
ws | = Cooper, Bart, M.P., 6, De Vere-gardens, 
L. W. Novelli, Oxford and Cambridge Club, 8.W., 
barrister ” oe ee “ = oe - “A Ss 
J. Meston, 75, Union-street, Aberdeen, chartered 
MONE 65 0s. Sis. sc., 4s. 4h od 4G) 00 
F. D, Finlay, 70, Gloucester-road, W. .. .. .. 
F, King, 65, Chelverton-road, Putney, electrical 
engineer eG ce oh "See “he oe oe 1 
The number of directors is not to be less than 
five, nor more than ten; qualification, fifty 
shares; the first are to be appointed by the sub- 


scribers, Remuneration tu be determined at the 
general meeting. 


et 





Municipal Electric Light and Power Corporation, 
i Limited. 
This company was registered on the 5th inst., 
with a capital of £25,000, in 2490 shares of £10 
each, and 100 founders’ shares of £1 each, to 





generate, produce, supply, and use in any manner 
electric or magnetic currents for the purposes of 
providing light, heat, motive power, &c, The 
first subscribers are :— 


A. Aylard, Portsea Villa, Manor Park .. .. .. 1 
F. W. White, 30, Crewys-road, Peckham, ac- 

coumtmmG 4. cs te ee ce ce te ce oe 1 
W. Grey, 11, Tissington-street, 8.E., secretary to 

@COMpaNy .- «+ «+ 2+ oe “<8. OA 1 

E. Day, 22, Canonbury-road, N ga ke : 

1 

1 


Shares. 


F. E, Julian, 36, Powell-road, Clapton :. 
M. Sleet, 75, Shrubland-road, Dalston .. 
E. C. Laming, 58, Lewisham-road, 8.E. 

The number of directors is not to be less than 
three, nor more than seven; qualification, twenty- 
five shares of £10 each; the first are to be 
appointed by the subscribers; remuneration to 
be determined in general meeting. 





Leeds Fireclay Company, Limited. 


This company was registered on the 14th inst., 
with a capital of £1,000,000, in £10 shares, to 
adopt an ment of 13th instant between 
J. Wood Sully and Robert White, to carry on 
business as fireclay manufacturers, The sub- 
scribers are :— 

Shares. 
*W. Dewhurst Cliff, J.P., Wortley, Leeds, fire- 

Wehels WORIOR.. cc ce 40 ce 0s ce 80 00 
*E. Brooke, J.P., Huddersfield, firebrick maker 
H. Ingham, Wortley, firebrick maker .. .. .. 
"J. Sonate, Leeds, firebrick maker “6 
*J. Holroyd, Leeds, firebrick maker .. .. .. 
H. Brooke, Huddersfield, firebrick maker .. .. 
*N. Brooke, Hipperholme, Halifax, firebrick 

ae era ee en ae? ee 

The number of directors is not to be less than 
five, nor more than nine; the first are the 
subscribers denoted by an asterisk and Mr, 
Robert Ingham, J.P.; qualification, 500 shares, 
or equivalent stock; remuneration, £1000 per 
annum, to be divided as they may determine, 


ee 








THE PATENT JOURNAL. 
Condensed from the ——— Ng the Commissioners of 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


5th June, 1889. 


9349. Pompinc Enoine, Tangyes, Limited, and E. 
Barnes, London. 

9350. DyNaMo-ELECTRIC Macninery, J. Johnson and 
F. Russell, London. 

9351. SecuRine Spokes of CycLe WuHEeELs, C. Cumber, 
London. 

9352. ELectricaL Horovoey, F, Espir.—(L. Belzon, fils, 
France.) 

=e Artiriciat Leo, J. J. Legg, Wood- 


0) 

9354. SeparaTinc Macuines, F. J. Brougham.—(S, 
Jinsson, Denmark. 

9355. Improved PortaBLe Syrince, J. R. Roberts, 
London. 

9356. CanpLe Lamps, G. Charlet and H. Jansen, 


London. 

9857. ManTLEs, Jackets, and Dress Stanps, 8. Lowry, 
London. 

9358. Propuction of ALLoys of ALuminium, R. E, 
Green, London. 

9359. Propucinc Saow Bits, &c., F. W. Oliver, 


don. 

9360. Necktre Boxes, G. A. Huewe, London. 

9361. ExpLosive Compounns, A. V. Newton.—(A. Nobel, 
France. 

9862. Manuracture of Horsesnors, J. Vernon, 
London. 

9363. Recucators for Firepiaces, V. L. Jespersen, 
London. 

9364. Manuracture of Jute, D. W. Baxter, London. 

9365. Horsesnor, A. M. Wood, London. 

9366. Dapprne Apparatvs, R. Haddan.—( The Nonantum 
Worsted Company, United States.) 

9367. Lupricators, H. Hamelle, London, 

9368. Press Bacainc, G. Marchetti and J. Dyson, 


London. 

9369. Fives of Borters G. P. Lewis, London. 

9370. Pickers for Looms, A. J. Fabre, London. 

9371. Treatinec Heavy Hypro-Carzons, F, C, Ostertag. 
—+(Luigi Ferrario, Italy. 

9372, SELF-ExTINGUISHING Lamp Burners, W. Kilsby, 
London. 

9373. Brakes, E. Edwards.—(A. Jeenel, United States.) 

9374. Testinc Meta. Structures, H. P. Holt and B. 
Mervyn, London. 

9375. Fasteninos for Retort Lips, G. King, London. 

9376. Miner's Ecectric Lamps, H. |. Harris, London. 

9377. Motive Force for Excings, J. Mayson, Cocker- 
mouth, 

9378, TRANSMITTING Motion, A. H. Hamon, London. 

=. DecoraTtina Buiipinas, P. P. de la Sala, Lon- 

on. 

9380. DistripuTine Sreps, &c., J. Hornsby and J. 
Innocent, London. 

9381. Harvesting Macuines, J, Hornsby and J. Inno- 
cent, London. 

9382, Exrractinc Oris from Seeps, E. Cuvelier, Lon- 


don. 
9383. CuTtinc out Curves, A. A. Macgregor, London, 
6th June, 1889. 


9384. Propuction of CoLourine Matter, H. D. Ken- 
dall, London. 

9385. Propu.sion of Vesseis, T. Penn and A. E. Peon, 
London, 

9386. Steam VessEts, W. P. Thompson.—({F. IV. Pool, 
United States.) 

9387. A Game, G. Scott, Liverpool. 

9388, Cranes, J. T. King.—(J. Kennedy and H. Aiken, 
United States.) 

9389. Brackets, W. Gee, Handsworth. 

9390. Apvance Rotter, T. J. Baker, Starcross, 

9391. Rotiine and Unro.iino Maps, &c., T. P. John- 
ston, Glasgow. 

9392. Bicycies, J. Bowers.—(S. Leek, United States.) 

9393. Castor Rinos, J. E. Beaver, Birmingham. 

9394. Boor Scraper, H. Weaving, Birmingham. 

9395. ComBinaTion Sous. J. Keighley, Blackpool. 

9396. Toys, E. Ashort, Live: 1. 

9897. ELecrricaL Tar Derectors, H. W. U. Cox, 
London. 

9398. Reauiatine the Pressure of Gases, J, White- 
head, Burnley. 

9399, A Sketcnine Frame, W. Morgan, Nottingham, 

9400. Soap, T. R. Weston London. 

9401. Kuirrinc Macuines, J. Jardine and J. Dalby, 
Nottingham. 

9402. Gases, C. Deakin, Manchester. 

9408. Copyinc by Puotocrapny, A. Barr and W. 
Stroud, Leeds. 

9404. Curmney Pors, H. J. Vick, London. 

9105. SrreTcHiInG TextTiLe Fasrics, G. Taylor, Lon- 


on. 

9406, SaieLps for CrrcuLar Saws, J. Weiss, Liverpool. 
9407, Enoravines, C, A. Kerr, Glasgow. 

9408. Removine Natt-Pornts from Boots, J. Pugsley, 


= Fasteninc Docrs of Carts, J. McInnes, Aber- 
een, 





i 





9410, BLeacninc Compounn, A, H. Parker, London. 

9411, Drawise of Venicies, T. H. Brigg, London. 

9412, Gas Lamps, B. Zeitschel, London. 

9418, Wrappers, F. C, Clarkson, Lond: 1 

9414, Envevores, J. Sudders, London. 

9415. Dampina Warps, J. N. Ellis, London. 

9416, Krys, 8. Vigers, London. 

9417. Prixtina, J. Whyte and R. Houston, Glasgow. 

9418. SueetT Meta Pires, J. M. Adam, Glasgow. 

9419. CLeansino Wueat, H. Simon, London, 

9420. ow C. J. D. Andrews and J. 8. Wallace, 

mdon. 

9421. Lawn Tennis, BE. and A. Gerrett, London. 

9422. SOLDERING Irons, W. C. Edwards and C. Botham, 
London. 

9423, NAVIGABLE VessELs, A, Clark, London. 

9424, Mountinas of Umprectas, J. B. Corney and J. 
Francis, London. 

9425, Type Writers, E. 8. Higgins and H. C. Jenkins, 


London, 

9426. Va.ves of Encrvgs, D. Joy, London. 

9427. Cotournina Marrers, J. Y. Johnson. — (The 
Badische Anilin and Soda Fabrik, Germany.) 

9428. PrePparinc CoLourinc Marrers, J. Y. Johnson. 
—(The Badische Anilin and Soda Fabrik, Germany.) 
9429. CoLouRED Compounps, J. Y. Johnson.—(The 

Badische Anilin and Soda Fabrik, Germany.) 
9430. Lire-Line Carrier, A. D. Newell, New York. 
9431. Mountinas for Guns in Saips, Sir N. Barnaby, 
London, 


7th June, 1889. 
9432, ImprEGNaTING, &c., YaRy, G. A. Greeven, 
London. 


9433. ExpLostve Compounps, W. B. McGavin, Essex. 

9434. Onpinary Woop Screws, H. Heymann, London, 

9435. Saow Houper or Cup for UMBReELLas, 8. Harris, 
J. E. Sheldon, and F. R. Baker, Birmingham, 

9436. Paint, J. Fleming, Loudon. 

9437. Joustine Piates for Spiit Putters, W. Tomlin- 
son-Walker, York. 

91438. Hanpes to Juos, 8. Wittman, London. 

9439. CincuLAR Knitrinc Macuines, A. EK. Adams 
and J. Hallam, Leicester. 

9440. Ce1Linc Roses, E. W. J. Macdonald, London. 

9441. Bawsos, C. C. Boileau, London. 

9442. Bue CoLourtne Matter, M. Williams and J. 
Ascough, Birmingham. 

9448. Pins, M. Weichsleder and J. Ogilvy, Dundee. 

9444. Rotiers of Wasaine Macuinegs, J. Halstead and 
T. Mitchell, Bradford. 

9445. LiGHTNING ARRESTFRS, J. W. See, London. 

9446, Construction of PatreRN Rouse Boarps, B. 
Akam, Bradford. 

9447. Mecuanism for Fire-arms, W. Ford and J. Clif- 
ford, Sutton Coldfield. 

9448, Joints of Fotpine IsstrumeEnts, R. H. Berkeley, 
Birmingham. 

9449. Buttons, R. P. Childe, London. 

9450. Cop Wrixp1ne, 8. Mason, jun., London. 

9451. MANUFACTURING ORGAN Pipes, J. T. Hanson, 

ndon. 


| 9452. Bow AtracuMents of Wartcues, J. Ashwin and 
P. 


. H. Lawrence, Birmingham. 
9453. Merry-Go-rounDs, W. Banning, Birmingham. 
9454. Consuminc CoMBUSTIBLE Gas, G. Love, Quebec 
vid Durham. 
9455, AuToMmaTic SHUTTLE Pec for Looms, J. Gregson, 
‘ton. 


9456. PreventTinc Fumes from SeconDaRy BATTERIES, 
B. M. Drake and J. M. Gorham, London. 

9457. Sasu, &c., Weicuts, T. P, Worthington, South- 
shore. 

9458. Propuctne Garze Woven Tissues, F. Elmer- 
Honegger, Manchester. 

9459. ADJUSTABLE Fastentnc for Cotters, M. Milner, 
London. 

9460. = for Peccine Boots and SHogs, R. Ley, 


mdon. 

9461. Composite Evectric Omnisus, D. M. Reid, 
London. 

9462. Evastic Tonove and Lace for Boors, J. Pickard, 
Lichfield. 

9463. Beams for Suippuitpixe, J. H. Bell and W. 
Rockliffe, Newcastle-on-Tyne. 

9464. Stoves, 8. Clark and F. Hatcher, London. 

9465. Pen and Hover Rest, L. Turnock, Stockport. 

9466. Cement for Jorntnc ArTICLEs, I. Appletree, 
Highfield. 

9467. Licutine Cyciists’ Lamps, R. and F. W. Forbes, 
Newcastle-upon-Tyne. 

9468. Piuncers and Pemp Rops, A. A. Rickaby, 
London. 

9469. SoLpERING Toot, L. Thies, London. 

9470. Warp Looms, C. Creissig, L. Sonntag, jun., and 
O. Hartig, London. 

9471. Bucks, T. and W. Evans, Birmingham. 

9472. —— Iron for Coatines, E. W. T. Jones, 

mdon. 

9473. Rounpasovts, F. W. Allchin, London. 

9474. Swines, G. A. Spokes and F. W. Allchin, 
London. 

9175. WasHinc Puotoorapaic Puates, F. W. Allchin 
and J. E. Robinson, London. 

9476. TrReaTMEeNT for AURIFEROUS MaTERIALS, A. A. 
Lockwood and H. Chappel, London. 

9477. Jornts in Leap Pipss, C. P. and T. P. Buckton, 


ndon. 

9478. AUTOMATIC FIRE-EXTINGUISHERS, H, N. Morgan, 
ndon. 

9479. Hasp Locks for Travetiine Trunks, J. Bates, 


ndon, 

9480. Pneumatic Brake Apparatus, A, Wenger, 
London. 

9481. Mowrna Macutines, E. C. Blackstone and B. 
Branson, London. 

9489, Fire-pamp Inpicatiors for Mines, J. Pitkin, 
London. 

9483. Locks for Post Baes, F. Fortelka and C. Prickl, 
London. 

9484. Locks for Post Bags, F. Fortelka and C. Prickl, 
London. 

9485. BeLt-sHiFTING Mecuantsm, E. R. Hyde, London. 

9486. Dies for Bricks, 8. J. Wilson, London. 

9487. Lapres’ Dress-improvers, A. C. Herts, London. 

9488. Foor and Wau. Coverines, A. F. and A. St. 
George, Redhill. 

9489. Propucine Cotourinc Matrers, F. Petersen, 
London. 

9490. Means for VenTILaTING, V. D. Carroll, London. 

9491. Type-writers, A. J. Boult.—(C. Spiro, United 
States ) 

9492, ATTACHMENT for INK-BoTTLES, W. P. Thompson. 
—(F. Gliick, Germany.) 

9493. Penno.tpers, L. J. Sellergren, Liverpool. 

9494. Ratstnc and Lowerine Winpow Buinps, H. P. 
Miller, London. 

9495, Corset Busks and Corser Rips, 8. A. Rosenthal, 
London. 

9496. ACCUMULATING ELECTRICAL Eneroy, F. Marx, 


mdon. 
9497. Maxine CHarn Castes, J. F. L. A. Larroque, 
London. 
9498. MountinG for QuicK-F1RING Guns, T. Nordenfelt, 
ni 


on, 
9499, CorrEE and Maize Roaster, K. F. Henneman, 
London. 


Sth June, 1889. 
9500. Promotinc ConsumPTION OF SMOKE, W. Leach, 


ax. 

9501. Macuines for CLeanine Rags, C. F. Taylor, 
Liverpool. 

9502. Toastine Forks, H. Tibbins, Sutton Coldfield. 

9503. Ree.ine, T. Rivett, Manchester. 

9504. Curtinc Up Fiake or Cakep Toxpacco, T. W. 
Jeffries, Birmingham. 

9505. ATTacHMENTs for WeicHinc Macuines, T. W. 
Jeffries, Birmingham. 

9506. OpgniInG Tins containing Preserves, T. W. 
Jeffries, Birmingham. 

9507, MoIsteninc GumMED Laxzets, W. Weir, Miln- 
gavie. 


9508. Arc Lamps and Dynamos for same, E. A. Sperry, 
London. 


9509. ELEcTRICALLY OPERATED Coat Minino MACHINE, 
E., A. Sperry, London, 

9510, BELLHANGERS’ Piers, A. M. Linney, Bedworth. 

9511. Stoves, D. Campbell and R. Galloway, Glasgow. 

9512, Firterina Water, G. W. Hawksley, Sheffield. 

9518, OrritaL and Rorary ILLustRator, W. Treasure, 


9514. Weavina Negpue, T. D. Dales, Medomsley Lintz 
Green, R.8.0. 

9515, VENTILATING Hetmets, W. Vero, jun., and E. 
Besley, London. 

9516. MeraLiic Writinc Pens, J. A. Mountford, Bir- 
mingham. 

9517. Writinc Macutnes, F. Soennecken, London. 

9518. Writinc Macurines, A. Brackelsburg, London. 

9519. Fotpinc Doors, R. Lutzmann, Germany. 

9520. DisTR1BUTING GELATINO-BROMIDE of SILVER upon 
Grass, &c., J. H. Smith, Wolverton. 

—. Sizina Macuines, R, W. Goddard, Brad- 


01 
9522. Cyciists’ TrowserR Cups, W. R. Birt, jun., Bir- 


mingham, 
9523. Cases for Hotpine Cicaretrtes, &c., J. Darling, 
Ow. 
9524. SasH Fasteners, D. Knowles and E. Raybone, 
en! 
9525. Steam and Sprrit Evoines, C. Wells, London. 
9526. VENTILATING Fans, W. Matthews and J. Yates, 
Manchester. 
9527. Hypravuic Power, H. Roberts, Carnai'7on. 
9528. TeLEPpHONY, H. Coles, Iondon. 
9529. Frrtincs for Lawy-rexnis Poxgs, D. 8. Sinclair, 


Glasgow. 

9530. Ropes for Drivine and other Porposss, R. Dick, 
Glasgow. 

9531. ComprnaTion Corkscrew, J. F. Golding, London. 

9532. Topacco Pier, G. H. L. Harris, Leeds. 

9533, VENTILATION, A. Johnston and C, G. Hayward, 
Needham Market. 

9534, Gassinc Yarns, T. Rivett, Manchester. 

9535. Water-cas, G. Hatton and F. W. Harbord, 
Hagley, near Stourbridge. 

9586. MippLtincs Puririers, A. M. Robinson, Liver- 


pool, 

9537. INCANDESCENT Exectric Lamps, I. A. Timmiz, 
London. 

9538. CoILep Sprinos, I. A. Timmis, London. 

9539. MecnanicaL Toys, J. H. and J. M. Wellingtor, 


ndon. 
9540. OPENING PRESERVED Foop Cans, A. R. Beckerson, 


mdon. 

9541. InsuLaTING TELEGRAPH Wires, F. Lindley, 
London. 

9542, Frre-escare Apparatus, J. Cross, London. 

9543, Door-FRAMEs and Sasnes, J. Roberts, London 

9544. Fastenincs for Boors, E. L. Brooker and M. 
Graham, London. 

9545. LaBets, R. Cole, London. 

9546. ‘* Woven Wire” Matrresses, E. R. Billington, 
Liverpool. 

9547. Dampinc Warp in the Loom, E. Jagger and E, 
Breadner, London. 

9548. Jacquarps for Looms, W. J. Cheetham and 8 
Sutcliffe, London. 

9549. Lacs and Pixs used in Looms, W. G. Thompson 


London. 
9550. Damprnc Warps in Looms, A. and H. Stead, 

ndon. 
9551. Topacco Pipes, G. W. Crompton and G. Hatton, 


iverpoo 

9552. ELecrric Meters, W. J. 8. Barber-Starkey, 
Manchester. 

9553. ReFiniInc Minerau O11s, J. and H. Armour, 


Glasgow. 

9554. WHeet Tires, W. Firth, Glasgow. 

9555. Fancy Hooxs and Narzs, C, F. Grimmett and 
—. Simpson, Birmingham. 

9556. Ancuors, G. Tyzack, London. 

9557. Spoons, G. E. Morgan, London. 

9558. Emsossinc the BraIL_e Type for the Buinp, T. A. 
Minnis, Bristol. 

9559. Buckie, F. H. Addis, London. 

9560. Busxs for Corsrts, A. Greenhalgh, Manchester. 

9561, Macutnery for Pressine Bricks, J. Gersant, 
London. 

9562. ConrnuGaTEeD Structures, J. Mitchell, London. 

9563. Joint Courtine, O. Imray.—(2. Mannesmann, 
Germany ) 

9564. CompounpDine VinecaR and Or, H. Noerdlinger, 


mdon. 
9565. MANUFACTURE of O11 VarRnisH, H. Noerdlinger, 


London. 
9566, CLEARING ComBING Macuines, E. and E. Pierrard, 


London. 

9568. Exevators for Grain, F, W. Allchin and J. 
Walker, London. 

ae WATER-PURIFYING APPARATUS, H. Carrod, Lon- 

on. 

9570. Box Orroman Covucues, C. V. Smith, London 

9571. TELEPHONIC CommunicaTioN, J. E, Kingsbury.— 
(F. R. Welles, Belgium.) 

9572. Commonicatine Tuses, G. T. Nelson and W. 
Andrews, London. 

9573. Lessentnc Corrosion of Borers, J. B. Dodds 
and J. R. Fothergill, London. 

9574. CanpLE Ho.per, G. Bock, London. 

9575. Lirrina Water, W. Hargreaves, Aston, near 
Birmingham. 

9576. INCANDESCENT Ecectric Lamps, H. H. Lake.— 
(S. F. Van Choate, United States.) 

11th June, 1889, 

9577. Lrxine between the PLue and Barret of a Tar, 

ar Kendall, R. Gee, and J. T. Thornton, Hudder: - 
eld. 

9578. Heatinc, &c., Meta Wires, J. T. King —(H. 
Roberts, United States.) 

9579. Wixpow Tickets, E. Senior, Manchester. 

9580. Pianos, J. Milne.—(Z. R. Holmes Japan.) 

9581. Sarery Lamps for Mines, R. W. Moore, New- 
castle-on-Tyne. 

9582, Mera Couptinc for Harness Jacquarps, H. 
Ainley, Huddersfield. 

9583. Drinkine We ts for Pouttry, &c., H. Jackson, 


ifax. 

9584. Disp for Breakino SHeits for Pouttry, H. 
Jackson, Halifax. 

9585. ConnecTING the Frames for Packine SEALSKIN, 
B. Shaw, Huddersfield. 

9586. Fastentna for the Bases of Pores, H. J. Rofe, 
Manchester. 

9587. Construction of Fire Bars, &c., R. Robson, 
L 


Ss. 

9588. Printinc Macuinges, H. J. Allison.—(W. H. 
Morris, F. Gould, G. W. Fairchild, and W. H. Rober- 
son, United States.) 

9589. Execrric Sicnats for Enarne Saarts, J. C. 
Ricketson, London. 

9590. Curtine the Steam from Brick Macarnes, R. 
Parry, Chester. 

9591. Apparatus for the Transit of Bates, D. 
Cunningham, Glasgow. 

9592. Apparatus for TREATING METALLIC Orgs, 8. 
Alley, Glasgow. 

9598. WarTER-cLosEeTs, J. Lord and W. Heys, Man- 


chester. 

9594. Om Lamps or Butty, 8S. M. Rutnagur, Man- 
chester. 

9595. Vatve Mecuanism of Enornes, J. W. Melling, 
Manchester. 

9596. Penctts and Pencit Cases, P. H. Ashley, 
Ferrybridge. * 

9597. FastenInG SasH Winpows, G. T. Tassell, Hart- 
well, and J. Shakeshaft, Ashton. 

9598. Drepoina Cranes and Grass, 8S. M. Cockburn, 
Westminster. 

9599. Hat Leatuers, T. M. Cockroft and R. Farmer, 
Sheffield. 

9600, Removine Rust Stains from Ciots, A. Buecher, 





Berlin. 
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9601. Removixne Rust from Iron and Sreez, A, 
Buecher, Ber 

9602. Pen Wirrr, G. C. Spence, Dundee. 

9603. Distrrsutor of Sanp Grains, &c., T. Rickard, 
London. 

9604. Mingrat OnE Tap and Excenrric, T. Rickard, 
London. 

9605. Umprecia Stanps, T. Fletcher and A. Clare, 
Manchester. 

9606. Vistrors’ Inrormant, G. J. King, London 

9607. Rapip Bomine Txa-Ketrie, E. F. Abbott, 
Lowestoft. 

9608. Yretpisa Connections for Bracers, J. G. Rolla- 
son, Birmingham. 

9609. Sautrizs, G. Halstead, London. 

9610. OxcHEsTRaL and CavaLey Drums, G. B. Murray, 
Birmi 


ing! 

9611, Carnrripce Loapers, A. Euston, Glasgow. 

9612. Bera NapuTHo. CarBpon AciD, J. Y. Johnson.— 
(F. von Heyden, Germany.) 

9618. Supptyinc Water to Basins, &c., J. J. Royle, 
London. 

9614. Drivinc Mecuanism, A. L. Briggs and J. Kirk- 
ham, London. 

9615. Expansive Rotary Stream Enorves, H. Bleas- 
dale, London. 

9616. Apparatus for Hzatinc, &c., C. J. Henderson, 
Waltham Cross. 

9617. Hyprav.ic Press Enoine, J. E. Newton, King- 
ston-on-Thames. 

9618. IncrEeasine the Sprep of Swuavers, N. F. Davey, 
Abergavenny. 

9619. Warer-cas, G. Hatton and F. W. Harboard, near 
Stourbridge. 

9620. Lawn Tennis Markers, R. Brand, Glasgow. 

9621. Maxine Gas from Coat, H. Aitken, Glasgow, 

9622. Topacco Pipes, E. Baker, pe 3 

9623. SurnFace Conpensers, E. W. Tucker, California, 


U.S. 

9624. Boot Straps, C. H. Bohme and E. M. Naumann, 
London. 

9625. Intumieatine Gas, C. E. Miles, London. 

26. Gewerator Gas, C. E. Miles, London. 

27. Psorocrapaic Ssurrers, E. Mawson and C. 

Winter, London. 

9628. Water-cLosets, &c., J. W. Holland, London. 

9629. Preservine Beer, J. D. Paul, London. 

9630. Hose Pirr, J. H. Nitzsche, London. 

9631. Hooks, Eves, &c., K. H. Cornish, London. 

9632. PickxiineG Inon, T. Parker, Manchester. 

9638. Apvertisine, T. Kendrick, Birmingham. 

963%. TesTING CERTAIN Forms of Percussion, E. G. 
Matthewson, London. 

9635. Gas Meters, J. Hearne, London. 

9636. Prirtine and Associative Wess of Paper, H. E. 
Newton.—(R. Hoe and Co., United States.) 

9637. Fioxisninc, &c., Twoxe and Corp, J. Cheyne, 
London. 

9638. TeLEPHONIC TransurtTers, E. 8. Drake, London. 

9639. Boots and Sxoks, J. R. Jones, London. 

9640. Corrine and Maxtye Trousers, W. W. Crisp, 
London. 

£641. Rarpway Cars or Coacuss, R. 8. C. Fuller, 
London. 

9642. OxysuLPHoNIc Acips of Naparsa.in, O. Imray. 
—(The Farbwerke vormals Meister Lucius and Briining, 
Germany.) : 

9643. CoLourrnc Matters, O. Imray.—({The Farbwerke 
vormals Meister Lucius and Briining, Germany.) 

9644. Preventinc SHakine of Winpow Sasues, W. L. 
Byers, London. 

9645. Porous EartHenware, H. J. Allison.—(C. «. 
Gilman, United States.) 

9646. Cast Meta Artictes, A. J. Boult.—(J. M. and 
V. EB. J. Durafort, France.) 

9€47. BuLiets for SmaLi-aras, 8. L. Mandl, Liverpool. 

9648. CuancE Gearrine, H. ye London. 

9649. AvuromaTic Sprixkvers, J. Clapp, London. 

. Rack Rams for Mountarm 
Ludwig, London. 

9651. Firrerinc Apparatus, C. B. Davis and E. H. 
Riddell, London. 

9652. Lamps, H. Hall, London. 

9653. Socks for Boots and Ssogs, J. L. Vero, London. 

9654. CravaT Fasteners, D. Kirk, London. 

9655. REGENERATIVE INCANDESCENT O1L Lamps, J. 
Lyle, London. 

9656. Fisisaisc Boots and Ssoes, W. F. Shand, 
London. 

9657. FLowER-HOLDER, L. W. Molin, London. 

9658. Fotpive Crates, J. Dickson and H. W. Cox, 
London. 

9659. Execrric Batteries, A. H. Norman, London. 

9660. Cootine, &c., Fermented Liquips, J. Philippi, 
London. 

9661. CounTine or RecisTerinc Apparatus, B. Egger, 
London. 

9662. House Reruse Interceptors, J. C. Morrell, 
Pinner. 

9663. ApmiTTinc Arr to Fire-piaces, H. H. Lake.— 
(N. Mogensen, Denmark.) 

9664. Lotion, J. Roitach, London. 

9665. Securnrnc UMBRELLA Rips, R. W. and F. Dawson, 
London. 

9666. Base for Piastertsc Porposes, E. Nunan, 
London. 
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9667. Generation of Evecrriciry, G. Wilkinson, 
London. 

9668. Trousers Stretcuer, T. Redmayne, Sheffield. 

9669. JacguaRD Mecuayism for Looms, G. Wright, 
Bradford. 

9670. Burros for Garments, E. H. Naden, Birming- 
ham 


9671. Sprsxtso and Twistrxc Macuinery, J. Clay, 
London. 
9672. Tap for Measurinc Liquip, G. H. H. Hay, 


Dundee. 

9678. Trarstne Growine Hop Prants, J. A. Partridge, 
Tenbury. 

9674. StencrLLED Worps, Lerrers, &c., T. Bowden, 
Manchester. 

9675. Exrractinc MecHaniso of Frre-arms, R. and W. 
Trulock, Dublin. 

9676. Permanent VeNT-peG for Casks, 8. J. Ainge, 
Birmingham. 

9677. Suutr_e Guarps, P. H. Marriott, Manchester. 

9678. Licatinc Lamps, C. R. Whittaker and J. Parr, 
Swinton, near Manchester. 

9679. Locks, A. St. Clair Buxton, London. 

9680. UTitisation of Waste Acips, A, G. Greenway, 
Stafford. 

9681. EvecrricaL Storace Barreries, R. Tatham, 
Liverpool. 

9682. CLeaninc Boots and Suogrs, R. Hiindel, Man- 
chester. 

9683. Steam Motors, J. Howden and E. Hunt, 
Glasgow 


9684. Reaction Motors, E. Hunt, Glasgow. 

9685. Gas or Vapour Motors, E. Hunt and J. Howden, 
Glasgow. 

9686. Musica Instruments, E. R. Norcross, London. 

9687. Matrix Pate for Curvep ELecrrorypss, G. H. 
Benedict and P. M. Furlong, London.—{Date applied 
for under Patents Act, 1883, Sec. 103, 26th January, 
1889, being date of » oe in the United States. } 

9688. Wuist es, E. P. Lehmann, Live 1. 

9689. CoLLaPsIBLE Frames for Toys, E. P. Lehmann, 
Liverpool. 

9690. Looms, W. P. Thompson.—(P. Papleux and E. 
Persil, France.) 

9691. Toy or Puzzie, A. W. J. Swindells and W. 8. Peel, 

anchester. 

9692. Dyetnc and Biracuine Yarn, A. Graemiger, W. 
T. Whitehead, 8. Mason, jun., and E. A. Leigh, 
London. 

9693. Sicnat Lamps, F. J. Cheesbrough.—(H. and W. 
Pataky, Germany.) 

9694. Woop Pup, F. J. Cheesbrough.(H. and W. 
Pataky, Germany.) 

9695. Nicut Sionaciino, J. Woods and H. W. Hat- 
field, London. 





9696. WaTerPROoF Garment, G. B. Currie, Edinburgh. 

9697. Antiseptic Dressina, J. Milne, London. 

9698. Purrine up Licaturss, &c., J. Milne, London. 

9699. Pappep Banpaor, J. Milne, London. 

9700, Bectep Wounp Pap, J. Milne, London 

9701. THREAD-STITCHING Macuine, F, R. Kahnes and 
W. Schumann, London. 

9702. Tires for WaeEts, W. A. Colclough, London. 

9703. Dressine, &c., Lace, C. J. Cox, London. 

9704. Avromaton, A. Fehlen and the Engineering 
Joint Stock Company, “The Aurora,” London. 

9705. Sunstirote for Corsets, A. Leffler-Arnim, 


don. 
9706. Movement for Toy Animas, &c., C. Lewis, 


on. 

9707. Ventitatinc WaTerPRoor Garments, C. N. 
ill, London. 

9708. Pitayixc Carps, M. and D. 8. Waterlow, 


ndon. 

9709. Shoes for Horses, &c., B. Suckling and T. 
Nurse, London. 

9710. Macuine Hog, R. Abell, London. 

9711. Carp Hoxpers, C. F. Knight, London. 

9712. Brctrarp Cugs, H. Tulloch, London. 

9713. Execrric Conpuctors, J. G. Lorrain.—(La 
Société d’Exploitation des Cables Electriques Systeme 
Berthoue, Borel et Cie., Switzerland.) 

714. Potato PLantinc Macuing, D. P. Davidson, 


lasgow. 

9715. Carpet Sweepers, R. Haddan.—({7he Bissell 
Carpet Sweeper Co., United States.) 

9716. Crrcutark LatcH NegepLe Kwittina MACHINE, 
J. W. Watts, London. 

9717. Maxine Heaps of Casxs, A. Dunbar, London. 

9718. Marine Borvers, A. D. Bryce-Douglas, London. 

9719. Picks, &c., F. Siemens, London. 

9720. Cueckine the Fares of Passenorrs, A. Carrara, 
London. 

9721. Recrprocatine Rotary Morioy, C. Distel.—( The 
Firm of R. Lochel, Germany.) 

9722. Framinc Pictures, &., C. J. Bosanquet, 
London. 

9723. Grips for Prares of Barreries, The Electrical 
Power Storage Co., and P. J. Rea, London, 


13th June, 1889. 


9724. Fries, C. Bordes, London. 
9725. a Torn Wrest Piovens, J. Huxtable, 
ndon. 

9726. Sewer Gas Preventive Pires, F. Bolus, Hove. 

9727. Bicycies, R. L. Holt, Southport. 

9728. Pew Hoxpgrs, C. U. Fisher.—(U. Bohren and A. 
Schaeppi, United States ) 

9729. Macuives for Priytixe, F. C. Barker and R. F. 
Sproule, Live: 

9730. Steertne Gear, W. P. Thompson.—(P. and V. 
Caillard, France.) 

9731. Separatinc Cream from Mik, E. Jehu, Welsh- 


pool. 

9732. Removinc Deposits from Furnaces, W. B. 
Thompson, Dundee. 

9733. Rarmway Carriace Winpows, A. Harrison, 
London. 

9734. Automatic Macurng, W. D. and G. F. Atkinson, 


on. 

9735. Formine Points of Wire Naits, J. W. Newall, 
Manchester. 

9736 OpTarNING DIFFERENTAL Motion, J. Heap, Man- 
chester. 

9737. CaRRIaGEs toopen BrovucHam Roors, W. Botwood, 
Ipswich 

9738. LucerNaL CaMERA Microscope, H. Porter, 
London. 

9739. Hotper for Lapres’ Dresses, &c., M. Oswald, 
Manchester. 

9740. Cortinc Screw Tureaps, G. Warsop and W. 
Horsfield, Nottingham. 

9741. Measurine Distances of Opsects, J. Barnet, 
Kirkcaldy. 

9742. VentTicaTinc Fives for 
Currents, I. Smith, Bradford. 

9743. Frecp Macyets of Dynamos, &., C. Richardson, 
Manchester. 

9744. MirrEinc Moutpincs in Frames, F. Wakefield, 
Seacombe. 


Preventine Down 


7m 
9745. Dynamo-ELEcTRIC Macuines, W. 8. Boullt, 
Birkenhead. 
9746. Burroys with Fastentnc Mecuanism, K. 
Dieterich, London. 
9747. Appliance for Lettinc-co Lire Buoys, W. Balch, 
on. 
9748, Inpicatrxe Occupants of Premises, A. J. Hunter 
an Marshall, London. 
9749. Tres and Scarrs, F. Theak, London. 
9750. Horizonta, Sawisc Macuinery, F. R. Lane, 
London. 
9751. Surps’ Davits, J. Orwin, London. 
9752. Music Stoots, A. Murch, London. 
9753. Pencit-cases, F. Edmonds, London. 
9754. Motive Power, J. Y. Johnson.—(H. Bergeron, 
France.) 
9755. Saavine Brusues, R. J. H. Mahon, Glasgow. 
9756. Fitter for Firtmse Bags, J. Park, Glasgow. 
9757. Bartey Graver, J. Allan, jun.—(F. Prinz, 
United States.) 
9758. ne Smoke, E. Prime and W. Lee, 
ndon. 
9759. ~ --eaiaaean Macuines,F. Rybickaand R.Langer, 
mdon. 
9760. Construction of Ceriines, A. Katz, London. 
9761. ORNAMENTING Rs, J. W. Barton, London. 
9762. — Szeps, W. Bushell and W. N. Haydon, 
mdon. 
9763. Bizacuinc Supstances, G. Brownen and J. 
Gut , London. 
9764. Hammers, T. Evans, London. 
9765. Bows and Arrows, D. McDonald, London. 
9766. BassrneTTE Peramputators, &c., J. Hubbard, 
London. 
767. Surrt Fronts, F. L. Bannerth, London. 
9768. Hope Borries, G. Hurst, London. 
9769. Gas-PREssURE Recutators, H. H. Lake.—(P. 
Noyes, United States.) 
9770. VeLocipepes, E. H. Hodgkinson, London, 
9771. Steam Exoines, W. R. Renshaw, London. 
9772. FacititaTine WaLkine, N. Yagn, London. 
9773. Fire-arms, F. Mannlicher, London. 
9774. Woven Fasrics, E. Davenitre, London. 
9775. Grarn CrusHino MILL, J. Curtis, London. 
9776. Tawnine Hives, B. Nicholson and T. Palmer, 
London. i 
9777. TrEaTMENT of Sewacr, B. Nicholson and T. 
Palmer, London. 
9778. Srop Fastener, W. C. Edwards and A. G. 
. Sparkes, London. 
9779. Horse SHor and Securinc to Foor, H. Vanhegan, 
London, 


14th June, 1889. 
9780, Rartway Sionat, W. R. Sykes and H. Bezer, 
London. 
9781. Crrcutak Kwirtinc Macurigs, W. J. Ford, 
cester. 
9782, Mgasurine Distances on Maps, E. T. de Banzie, 
Ow. 
9783. DisTILLinc SHALE, &c., A. Neilson and W. Black, 
ow. 
9784. DistiLLation of Soprum, &c., W. White, Hert- 
fordshire. 

785. Pen Recuvator, W. G. R. Penley, Hereford. 
— - ype Apparatus, J. G. Cumming, Edin- 
9787. Macurmes for Treatine Hanks, T. L. Daltry and 

> _— Chorlton-on-Medlock. 
we ] — Tega, &c., D. 8. Sinclair.—(J. £. Lyndall, 
nda. 
9789. Braxe Gear, W. Hawkins, Bristol. 
9790. Raitway, &c., Brakes, L. C. Neibour, Kingston- 
on-Thames. 
9791. Tagrmo-Dynamic Motor, B, H. Thwaite, Liver- 


poo! 5 
9792. Toot-Box, W. Wilson, Sheffield. 





97938, Puriryina Water, J. Croft and J. F, Yeadon, 
Bradford. 


9794, Hautace Cups, W. Johnson, Derbyshire, 

9795. Stoves, Sir C. H. Pennell, London. 

9796. Cranks, &c., of Cycies, W. Blakely, London, 

aps PEeRFectine Printine Macuings, M. Smith, Man- 
chester. 

9798. Merat Corners for Giass Honry Sections, A. 
Purvey, jun., London. 

9799. Sizve Borroms, R. Schnittert, London. 

9800. Bicycies, A. Macdonald, London. 

9801. Meta Cans, G. A. Waeber, London. 

9802. Rives for Curtain Rops, W. Neilson, Glasgow. 

9803. Mitts for Grinpino Graly, &c., 8. B. Bamford, 
London. 

9804. Pen-Hotpers, C. Huelser.—(S. A. Scholz, Ger- 


05. Loos 
a re r Suurries, H. Weissenburger and J. Elsas, 
on. 

9806. ReorsTeRINnG Fares, A. Cuthbert, London. 

9807. Botts for DovsLe-poor CaxBinets, J. Upton, 
Liverpool. 

9808. Kyirtinc Macutnes, F. and T. Jordan, London. 

9809. Penciis, R. Dettelbach, London. 

9810. Uriistnc Pressure for Motive Power, W. 
Kneen, London. 

9811. Pararrin Lamps, A. Anderson and W. and J. B. 


mn, Glasgow. 

9812. Bexrs, A. Nicol, London. 

9813. SypHon Fiusninc Apparatus, O. Elphick, 
London. 

9814. Corkrno Borr.ss, F. B. Bell, London. 

9815. Distittina Sea Water, &c., G. W. Hovgaard, 


London. 

9816. Securnine Furnace Fire-orates, L. Hopcraft, 
London. 

9817.€ NDESTRUCTIBLE Toy, A. Williams, London, 

9818. Burrer-cooiers, H. Raleigh, London. 

9819. Paracuurss, J. B. Stoner, London. 

9820. Steam Cooker, C. L. Hancock, London. 

9821. Exrraction of Metars from Ores, J. Shears, 
London. 

9822. S.uice Vatves, J. Giles, London. 

9823. Macazine Fire-arms, W. R. Lake.—(F. Fortelka 
and C. Prickl, Austria.) 


15th June, 1889. 


9824. LirgocrapHic Printino, F, Blackwell and F. G, 
Blacklock, Reading. 

9825. ‘* WasHer” for Paotograpuic Puiares, L. E. and 
F. E. Perken and A. Rayment, London. 

9826. Cigarettes, W. 8 , London. 

9827. Packaces for Prius, T. Child, Leeds. 

9828. Seconpary Vottaic Batteries, W. J. 8. Barber- 
Starkey, Manchester. 

9829. Trousers Protector, E. T. de Banzie, Glasgow. 

9830. Batt Puzzte, G. F. G. Purvis, London. 

9831. CLockworks, R. Radlanski, London. 

9832. Vatve for InrLaTep Rusper Baas, P. MacLellan, 

‘ow. 

9833. Gas Enorxes, J. Roots, London. 

9834, PerroLeum Enornes, J. Roots, London. 

9835. ApsustiInc Tap Unions for Hoss, W. R. Birt, 
jun., Birmingham. 

9836. Dveinc Yarns, W. E. Heys.—(C. Vandermeirssche, 
France.) 

9837. Workman's Can, J. E. Dalton, Newcastle-on- 
T: 


'yne. 

9838. Paracuuts Toy, B. W. Spittle and T. Millington, 
Wecnesbury. 

9839. Cornice-PoLe Rixos, F. R. Bakér, Birmingham, 

9840. Axte Or~ Caps for Venicies, E. T. Jones, 
Denbigh. 

9841. Castor Bow s, &c., F. C. Clare, Stechford. 

9842. ADJUSTABLE Wrenc3, E. Reilly, London. 

oe, samen, J., A. J., and J. W. Hadfield, Shef- 


eld. 

9844. Sawp Disrrisvtors, G. L. Till, Birmingham. 

9845. Lerrer-poxes, A. 8. Green, Nottingham. 

9846. Knire Baskets, E. Clarke, Chesterfield. 

9847. Reverstnc VaLves in Fives, T. Williamson, 
Newcastle-on-Tyne. 

9848. Fixinc Cenrre-BoarD WELLS in Boats, &c., H. 
Emanuel, Surbiton. 

9849. Pianororte Actions, J, Y. Johnston.—(G. Lyon, 
France.) 

9850. Vacuum Drymnc Apparatus, J. Brown and G. 
Johnston, Glasgow. 

9851. Sa_r-actino Freep for Sawinc Macuixery, 8. 
Bastow, London. 

9852. AxRiaL Toy, J. Rushton, Halifax. 

9853. Connectine Tuses, J. McDougall, Birmingham. 

9854. Racks for Retarmsinc Oxpsects in Posrrion, J. 
and W. H. Potts, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


forth, the combination, with the shell Jeentiet with 
an air valve, of the valve stem casing extendin, 

through the top of the oil chamber, but not communi- 
cating with the interior thereof, and bemg above the 
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usual oil level, said casing being threaded upon it 
outer end to receive the threaded valve stem, and the 
burner connected with the valve stem casing, arranged 
substantially as shown and described. 


401,927. Box ror tHe DisrrisutTion or Evecrric 
Wines, D. Brooks, Jun., Philadelphia, Pa.—Filed 
November 26th, 1888. 

Claim.—(1) A distributing box for electric wires, 
consisting of a metallic box with screw cap and pro- 
vided with side openings of uniform diameter, nipples 
for said 2 on opposite sides of said box, 
and ears at the thereof, said parts being combined 
substantially as described. (2) A distributing box for 


401927] _ 





electric wires, consisting of a metallic box with screw 
cap and provided with side openings and nipples 
therefor, and having plugs on oupeae sides, substan- 
tially as and for the purpose set forth. 


401,946. Puoroorapnic Camera, B. Hackh, New 
York, N.Y.—Filed September 6th, 1888. 

Claim.—(1) A focusing-cloth attachment for photo- 
— cameras, formed of a folding body and of a 
falc ing hood or head piece applied to said — and 
provided with straps for attaching it to the head, sub- 
stantially as set forth. (2) The combination, in a 
hotographic camera, with a focusing frame, of a 
ovaing cloth attachment composed of a folding body 
and a cap or head piece adapted to turn on said body 


401,946] 





substantially as set forth. (3) In a photographic 
camera, the combination, with a focusing frame, of a 
folding body formed of wire frames of diminishing 
size and a connecting fabric, and a ring shaped guide 
frame connected to the outermost wire frame, and a 
cap or head piece connected to said guide frame and 
provided with straps for attachment to the head, sub- 
stantially as set forth. 


401,054. Pump Bucket, C. La Dow, Albany, N.Y.— 
Filed November 7th, 1887. 

Claim.—(1) A bucket or a es a bottom 
or base or support and side walls composed of a series 
of superimposed vertically separable layers of metal 
resting successively upon each other and —_ the 
bottom, substantially as described. (2) A bucket con- 
structed and composed of a series of superim 
layers of metal, which form the walls, and which are 

ble in the direction of the axis of the bucket, 





401,870. Truss ror BUILDINGS oR gH 
Fells, Scottsville, N.Y.—Filed September 20th, 1888. 
Claim.{1) The combination, with an inner arch 
and main posts supporting the same, of an outer arch 
held concentric to the inner arch and curved out- 
wardly at its lower ends, radial posts secured to said 
two arches, and braces held between the said radial 
posts and arches, substantially as shown and described. 
(2) The combination, with main posts and horizontal 
beams supported on the said posts, of an inner arch 
secured with its ends on the said posts, and an outer 





arch held concentric to the inner arch and fastened to 
the same by radial posts, the ends of the said outer 
arch being a on the said horizontal beams, 
and the vertical bars G1 G2 extending from the upper 
faces of the inner ends of the horizontal beams an 
fastened to the lower faces of the radial posts at their 
upper ends, substantially as shown and described. 
401,805. Torcu, H. Wellington, Brooklyn, N.Y.— 
Filed May lst, 1888. 

Claim.—(1) In a torch of the character herein set 
forth, the valve chest and its casing located above the 
usual oil level, extending across but not communica- 
ting with the oil chamber, and the handle of the torch 
connected with the valve stem casing and with the 
base of the torch, substantially as and for the purposes 
set forth. (2) Ina torch of the character herein set 





and which are laterally expansible, and a or 
bottom provided with means for attaching it to a rod 





stantially as and for the purpose described. (3) A 
pump bucket formed of superim coils of metal 
Which gradually diminish in diameter toward the 
bottom, the lower coils forming a socket for the 
reception of a — rod or chain, substantially as 
shown and described. 


402,006. Ratcuet Dritt, W. G. Morgan, St. Louis, 
Mo.—Filed June 11th, 1888. 

Claim.—(1) A ratchet drill composed of an outside 
casing A, provided with a fulcrum rest in its interior 
portion to engage the arm B, the arm B, having pawls 
dd, engaging ratchet wheels cc, two ratchet wheels 
ec, handles Dl H?, shaft N, adapted to hold the drill 
at one end and containing a thread at the other, shank 
M, and band b. (2) Ina ratchet drill, an arm B, ful- 
crumed in a casing A, and having a circular recess on 





each side of said fulcrum for the reception and reten- 
tion of pawls dd, in combination with a ratchet wheel 
and casing, substantially as described. (8) In @ 
ratchet drill, the combination of two ratchet wheels, 
one larger than the other, fixed to a drill shank, an 
arm fulcrumed between two pawls held and operatec 
by said arm and engaging the ratchet wheels, and a 
casing inclosing said ratchet wheels, pawls, and arm, 
substantially as described. 
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THE ELECTRIC LIGHT AT THE PARIS EXHI- 
BITION—THE THOMSON-HOUSTON SYSTEM. 


In the United States section of the Machinery Hall, with 
a frontage on the central and one of the side avenues, the 
Thomson-Houston International Electric Company, aud 
the Thomson International Electric Welding Company 
are exhibiting in action a fine collection of machines of 
the latest design for electric lighting and power, and 
electric welding. One alternating dynamo, with its 
exciter, and one self-exciting alternator, which develope 
power for the two largest welding machines, are run from 
a 100-horse power Armington and Sims’ engine, erected 
within the stand; while the whole of the remaining 
machines, comprising an 80-horse power generator, two 
alternators, one exciter, a 35-arc light machine, and the 
“ Direct” welder, are run off a countershaft which derives 
wer from the overhead main shafting. The main shaft- 
ing itself is driven, on this side of the American section, 
by a 100-horse power—actual— straight line” engine 
running at 200 revolutions. Both these engines are 
supplied with steam from the Davey-Paxman boilers. 
he straight line engine which is shown in Fig. 1a, 
is the invention of Professor Sweet, and is so called 
because of the straight and direct form given to all 


® 
ree sncimeen 





and the spaces between the wires prevent the occurrence 
of air cushioning on the pulleys. The driven pulley on the 
main shaft is of wood, while the driving pulley of the 
straight-line engine is faced with leather. This belting is 
exhibited by Messrs. Mason and Lynch, of Washington. 

The largest dynamo exhibited by the Thomson-Houston 
Company is shown in Fig. 1, and will be used as a gene- 
rator to supply power to a 45-horse power motor of simi- 
lar construction, erected in the American Agricultural 
Section. The method of compounding for constant 

tential adopted by this company is very well shown 
in this machine. The pole pieces are alone enveloped 
by the series wire, the shunt coils being slipped over 
the limbs in the ordinary way. When the machine is 
working at its normal capacity it is said that less than 
1 per cent. of the total energy is absorbed by the field. 
The same method of compounding is carried out in the 
machines for incandescent lighting, the usual practice 
being to wind the series coils in standard lengths and 
sizes, and adjust them afterwards, if required, by a short 
German silver wire shunt. Fixed to the lower part of the 
machine and connected to a switch are five 110-volt incan- 
descent lamps arranged in series. These take the momen- 
tary extra current on breaking circuit, and prevent damage 
to the machine. 

The line connecting this exhibit with the Agricultural 
Section is of silicium bronze wire, and is run on insulators 


the other bridge becomes higher than the normal. To 
compensate for this, and to equalise the potential on 
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either main, a “ brags equaliser” is introduced between 
‘the dynamo and the circuit of lamps and motors. (See 





Fig. '.—THOMSON-HOUSTON 80-H.P, GENERATOR FOR POWER TRANSMISSION 


parts subject to strains. It forms a separate exhibit, 
and is chiefly remarkable for its governor and valve 
action. The excentric working the automatic valve 
has no bearing on the main shaft, but is supported on one 
side by the hinge H on the fly-wheel, and on the other by 
the free arm of the centrifugal regulator. The latter, 
therefore, acts directly on the throw of the excentric and 
the automatic valve. The action of this valve is such that 
the lead is increased when there is an increase in the load 
and a late cut-off, and with an early cut-off the lead is very 
much reduced or becomes negative. The release is also 
hastened and compression increased with a late cut-off. By 
this means the check on the momentum of the piston to- 
wards the end of the stroke varies with the power it is 
exerting. The girder, cylinder, and valve-chests form one 
casting, the shaft being supported by two plummer blocks, 
and the cylinder by a pedestal which is not bolted to the 
el The engine runs remarkably smoothly at 200 
revolutions, the revolving parts appearing to be very well 
balanced. 

Power is transmitted from this engine to the main shaft 
by a steel wire belt. The wire is woven in complete rows 
across the width of the belt, each row being interwoven 
with the next. Joints in these belts are easily thade by 
interlacing the two end-rows and passing a steel pin 
through them. The belt appears to possess great strength, 





affixed to iron posts; the route being along the Avenue | 
Bosquet, and the distance about one mile. The posts | 
were erected for the Marcel Deprez Company by the firm | 


of Lazarre-Weiller, and are neatly constructed of four 
vertical angle irons braced together in the form of a square. 
The electric pressure at which this transmission is worked 


is 500 volts, both generator and receiver being wound for | 
this potential at their normal speeds. The motor— | 
45-horse power—receiving the power will be noticed in the | 
view of the machines of the Agricultural Section—p. 548— | 


at the back. The field is shunt wound, and the armature 
of the drum winding. This motor drives by belting direct 
on to a “straight,” or direct current incandescent machine 
—seen to the right in the front—which is compound 
wound, and of 220 volts at 1150 revolutions. The arma- 
ture is spherical in form and wound in about sixty sections. 
Acircuit is run from this machine to all the stands requiring 
tie or light, which is distributed to them at 110 volts. 

is is effected by running a third central main between 
those two which are in connection with the machine, and 
putting lampsor motors on eithermain. With this arrange- 
ment in small installations, or where the load on either 
main is liable to be changed at any moment, there is always 
the difficulty of equalising the potential. If one bridge 
catries more load than the other, the potential between 
its ends will become less than the normal, while that of 


Fig. 24.) This constitutes a separate machine, of out- 
ward appearance similar to a dynamo or motor, with the 
exception that the armature coils are divided into two 
| distinct sets, each of which are connected in the ordinary 
| way to commutators and brushes at the end of the shaft. 
The field of this machine is a shunt on the main terminals, 
as shown, and therefore receives a constant degree of 
excitation. The armatures are connected in series with 
each other, and one on each main as shown. 

The action of the currents in both sections of the arma- 
| ture tends to run it the same way as a motor with equal 
| power when the load is equal on both mains, but should 
| part of the load be thrown off one main, and the potential 
be consequently raised on that main, the corresponding 
| portion of the armature of the equaliser will receive more 
| electric energy, and will impart mechanical energy to the 
| other portion of the armature running with it. This in 
| its turn delivers to the opposite main the required in- 
| crease of potential, while the potential on the first-named 
| mains becomes correspondingly reduced owing to the 
| power absorbed by the motor, and the potential on both 
| mains is maintained equal. This machine will be noticed 

between the dynamo and motor in the illustration. The 
| small machine in the foreground to the left is a 1}-horse 
power motor, and at the back will be noticed the regulat- 
ing resistances for the field of the motor and the large 
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double pole switch in the main circuit. The motors fixed 
at the different exhibitors’ stands to run various agricul- 
tural implements and machinery are all shunt wound, and 
fitted with double pole switches and a resistance in the 
armature circuit to reduce the current at starting. The 
delay in running this most interesting as well as useful 
feature of the exhibit has been caused by the difficulty of 
obtaining way-leave from the authorities for the outside 
wires. 

The main switch-board controlling the transmission in 
the Machinery Hall is shown in the illustration—Fig. 3. 
It is fitted with the requisite switches, resistances, and 
cut-outs for controlling the working of two generators in 
parallel. In the working of street railways, electric 
generators are usually added to the power station as the 
line is extended, and hence are generally installed with 
separate engines, this being also desirable where the 
traffic is at its heaviest during certain hours of the day. 
On the other hand, for large central city lines, where the 
traffic varies very little beyond known limits, it is more 
economical to fix one large engine for supplying power to 
the whole plant. In either case it is necessary to fulfil 
two electrical conditions, which are, that the difference of 
potential between the collectors and rails must be main- 
tained constant whatever load is on the line, and secondly, 
as the load, and therefore the current, increases beyond 
the safe-carrying capacity of the machines in circuit, 
additional generators must be thrown into action. The 
first condition is fulfilled by winding the machines com- 
pound, and compensating for any differences of speed in 
the several machines by regulating resistance in the shunt 
field. The thick wire coils of each machine are also con- 
nected by an “equalising” wire, which prevents the 
series portions of the fields of the several machines attain- 
ing different potentials. The apparatus and connections 
for these conditions will be noticed in the illustration. 
The two main switches in the centre are double-pole 
switches for each of the two machines, with the additional 
equalising wire connection between them. The contacts 
are made in each case by wedges or plates of copper, with 
tapered edges, being forced between stout copper springs, 
and the arm carrying these contact wedges is cam-shaped 
at the pivot. By means of a spring which bears against 
the cam the switch is compelled to maintain either a closed 
position or a position right away from the contacts, thus 
reducing the duration of an arc. 

These switches connect the machines in parallel to the 
main and return “feeder” connections at the top of the 
board, an automatic cut-out and an ammeter being in- 
serted in the circuit of each machine. The action of the 
automatic interrupters is to break circuit upon the current 
exceeding a certain fixed strength, by the upward attrac- 
tion of the armature pivotted below the magnets. The 
moment this occurs a spring pulls the switch arm out of 
its contacts at the top, and the arc formed on breaking 
circuit, which occurs between the upper poles of the 
electro-magnet, is, according to the well-known repulsive 
action, extinguished ruse Rowe . The two hand regu- 
lating resistances affixed to the are for varying the 
resistance of the shunt winding of the generators to 
regulate their potential. Below them are two lightning 
protectors, one in the circuit of each machine, and between 
them is fixed a voltmeter, which can be attached to any 
required points in the circuit by arranging the plugs in 
the adjacent commutator. 

The special design of measuring instruments employed 
by this company is 
shown in elevation in 
Fig. 4. The instru- 
ment has the same 
disposition of parts 
whether as anammeter 
or voltmeter, differing 
only in the size and 
resistance of the wire, 
with the exception 
that in instruments 
designed to measure 
currents above 150 
amperes, only one coil 
of one turn is used. 
In the figure it will be 

FIG. 4 seen that two similar 
sized coils are fixed side by side with their centres 
some little distance apart. The winding is in an 
opposite direction on each coil, both being coupled 
in series. The shape of the needles embracing the peri- 
phery of each coil will be seen in the section—Fig. 5—in 
which the two coils are marked respectively A and B. It 
will be observed also that the spindle carrying the needles 

















ee 
GLZZZZZ Zed dla 


Y 
b Y 














FICS 


is excentric to the coils, and hence there is a range of field 
offered to the needles within the limits of their movement 
which determines the position they take up. The excen- 
tricity of the spindle and the direction of the winding 
being opposite in each coil, it follows that both needles 
tend to turn the spindle the same way; and further, the 
needles being of soft iron, the direction of movement for 
currents in either direction is the same, and therefore the 
instrument is capable also of measuring alternating 
currents. The bearings of the spindle are jewelled, and 


as there are no variable factors about the instrument such | which remain are wound with thick wire, and carry the 
as permanent magnets, the only precaution to be taken is | main current developed by the machine. One terminal 
to see that the needle before being deflected is at zero at | of the armature is connected to one of the rings on the 
the end of the scale. shaft, the other being carried through the shaft to the 
The two alternate current dynamos which are run | commutator at the end, while the other ring is connected 
tandem by overlapping belts are of the type shown in| to the opposite segment of the commutator. The main 
Fig. 6. Both machines have a stationary field of ten coils current supplying the external circuit of transformers 
and a complete external covering of iron in one casting from the rings therefore passes to the commutator, and is 
there commuted by the ten 
Q 


£/2.6 


segments into adirectcurrent 
to supply the two field coils, 
A shunt, which is adjusted 
once for all in the factory, 
is connec across the 
terminals of these two coils, 
and the compounding is so 
arranged that the potential 
of the machine rises pro- 
portionally to the percentage 
of “drop” allowed in the 
leads as the lamp load is 
increased, by this means 
insuring constant potential 
on the lamps with varying 
oad, at a constant speed of 
the machine. The machine 
is wound to give 300 volts., 
and the distribution to the 
; lamp circuits is on what 
bolted to the bed-plates, forming the yoke to the cores.) is known as the “compensator” system. The com- 
The armature is cylindrical in form, the iron core being | pensator consists of a resistance connected across 
mounted on a spider, whose arms are turned at the edge | the main wires at the centre of distribution. From 
to give it a “ blower” or ventilating action. Thecoils are | this are taken six wires, the two outside of which 
wound spirally and lie flat on the outer surface of the | are in connection with the mains themselves, and the two 


cylinder, each coil consisting only of one layer. These are inside connected together, while the intermediate wires 
sometimes wound with rectangular wire, and are con- 



































. . are attached to intermediate points in the compensator 

nected up according to the voltage required. The two | (see Fig. 68). There are hence two three-wire systems of 

: : ; distribution, which supply on each branch current to 
SEPARATELY EXCITED FIELD lamps of 75 volts. 

or 5oo° CODD. Details of the method of working incandescent lamps 

Ps een ey in series,as above referred 

Monaro, to, are shown in Figs. 7 

mt a to9. The lamp—Sawyer- 

Mann—has its terminals 

mn -* a. a ea connected respectively to 

6s Gh a Nano the central tapped hole— 

; es Fig. 8—and to a brass 

canberra ring round its lower edge. 

al {TE The holder—Fig. 7—is 

Pr Goa always automatically 

\ - 4 short-circuited when there 

( = is no lamp fixed in it or 

SHUNT / the lam —. it con- 

fe, 0 gA tains is broken, by which 

“*-2220009090- 7 Fic. 6A rer no possible cnindion of 

the other lamps in the 





machines exhibited are distinguished by the type numbers | same series can occur. The two terminals of the holder, 
A,and B,,and are both run at 1500 revolutions per minute, | viz., those to which the wires are connected, are in con- 
which with ten coils gives a periodic ee of 125; | nection respectively with the central screw and the sur- 
the speeds of all the different types of alternators con- | rounding cane ring spring S. This spring presses 
structed being made to vary inversely as the number of | upward against a projection of copper in connection with 
coils they contain, so as to work always at the above the other terminal—seen at A—and short circuits the 
frequency. The machines differ in the manner of excita- holder. This short circuit is removed immediately a 
| lamp is screwed into the holder, the ring S being pressed 

down away from the contact by the lamp which is then 
| lighted. e contact at B between the two terminals is 
| ordinarily separated by a small piece of paper specially 
| prepared, and serves as an automatic short circuit should 
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tion and in voltage. The type A, is self-exciting, two wires 
being brought through the shaft from the exciting coil | 
on the armature and connected to alternate segments of 
a ten part commutator at the end of the shaft. 
Two brushes collect the direct current from this 
commutator, and pass it into the tield coils. The machine 
works up to 50-horse power, developing 1000 volts at the | 
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| the lamp give out. In the event of this occurring, there 
terminals, and supplying 600 lights. These are either | would be for an instant, acting across the paper film, the 
run off transformers in parallel or direct off the mains | difference of potential of the whole series of lamps, say 
in rows of forty 25-volt lamps in series. With the latter | 1000 volts, which or causes a puncture in the film, 
method a “— system of automatic cut-out is arranged, | short-circuits the broken lamp, and allows the others to 





which will be referred to immediately. This system 
of supply at high potential is specially applicable to in- 
stallations where long distances have to be covered 
between the power stations and distributing centres. The 
other dimensions of the machine are:—Shaft, 56}in. ; 
bed-plate, 36in. by 44in.; and total weight, 3300 Ib. 

The B, machine is remarkable for the compounding of 
its field, which is shown diagramatically in Fig. 6a. 
Eight of the coils on the field are separately excited by a 
small dynamo, while the two diametrically opposite coils 


continue burning. The other lamps will, however, receive a 
higher pressure as lamps are cut out from any cause, to 
obviate which a switch-board containing five extra lamps 
is arranged to every series of lamps—Fig. 9. These extra 
lamps are fixed in as many holders on the board, and are 
connected to the contacts on the switch. Every ag en 
pair of contacts is separated by the film cut-out as shown, 
and connected to the terminals of one lamp. The current 
| passing when all‘ the lamps on the circuit are burning is 
Cowen and the ammeter is arranged so that its needle 








89, 


en 
——— 


rry the 
rminal 
on the 
to the 
nected 
@ main 
ormers 
, and is 
the ten 
urrent 
d coils, 
ijusted 
actory, 
s the 
0 coils, 
ris so 
tential 
3 pro- 
entage 
in the 

is 
means 
tential 
arying 
eed of 


achine 


nsator 
ems of 
ent to 


lamps 
ferred 
Figs. 7 
uwyer- 
minals 
vely to 
hole— 

brass 


n the 
holder, 
n con- 
e sur- 
yresses 
n with 
ts the 
tely a 
ressed 
s then 
nals is 
ecially 
should 


there 
m, the 
8, Say 
2 film, 
ers to 
eive a 
se, to 
lamps 
extra 
nd are 
uous 
hown, 
urrent 
ling is 
needle 














JuNnE 28, 1889. 


THE ENGINEER. 


541 














points exactly vertical to a fiducial mark when this current 
is passing. The attendant can therefore see by anincrease in 
the deflection when a lamp on the circuit has been cut out; 
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meantime overrunning the remainder. The lamp bracket 
used for series working is shown in Fig. 8 A, the wire on 
each side being passed through porcelain rings, A num- 





THE STRAIGHT LINE ENGINE. 


and to maintain the remainder at their normal candle- 
power theswitch is turned to the next stop, so as to add 
one lamp to the circuit; in any case, lamps are added till 








ber of these lamps in series are shown running in the | 
exhibit. In addition to the above machines a 35-arc 
dynamo is shown running on acircuit of 8 and 16-hour arc | 
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Fig. 3—SWITCH BOARD FOR TWO GENERATORS IN PARALLEL. 


the curient is normal again. This arrangement allows | lamps in series, with incandescent lamps of 32, 65, and 125 
time to change a faulty lamp on the circuit without in the | candles, and in multiple series witheightincandescent lamps 





in each set, the machine furnishing 1750 volts and main- 
taining the current constant at ten ampéres, by the well- 
known Thomson-Houston regulator acting directly on the 
brushes, 

In addition to the above machines a small are light 
dynamo is exhibited with regulator attached, capable of 
running four 1200-candle power lamps of 68 ampéres. 
Also a small fifty light incandescent dynamo with com- 
pound winding, and a separate adjustment of the shunt 
field. This latter adjustment is by the variation of a few 
turns on the shunt field, these being of German silver to 
increase the sensitiveness of the variation, and connected 
to a series of contacts over which a sliding spring contact 
can be adjusted. 











In the Railway Annexe of the Machinery Hall this 


| company exhibits two double-motor trucks for electrical 
| tramcar or railway traction, one of which embodies the 
| latest method adopted of motor suspension. In both 
|systems the frame carrying the motor spindle, inter- 


mediate gear, and the bearings on the main driving axle, 
are cast in one piece, the motor field magnets being bolted 


|on to this frame. The main driving axle, therefore, sup- 


ports on one side the whole frame carrying the motor and 


| intermediate gear. The other end is supported on rubber 
| springs, which rest on the two cross tie rails between the 


main driving axles—Fig. 10. The more recent method of 
supporting the frame at this end is by four rubber springs 
fixed between two cross girders, a brass or gun-metal 
bracket being bolted on to the pole pieces of the motor, 
and attached to the springs at S—Figs. ll and 12. The 
| rail to which the cross girders are attached at B, Fig. 12, 
| is suspended by vertical tie rods lft. below the upper 
|frame of the truck. The speed is reduced by two 
| sets of spur gearing, the ratio of the speed between 
the motor and main driving axle being about 13 to 1. 
A plan of the latest form of double motor truck is given 
in Fig. 11. The field magnets and pole pieces of the 
motors are indicated respectively by the letters F M and 





Flag. 13 

| 

| P, and the bearings at T T are those which support one 
| side of the motor frames. The brake controlling levers 
are shown at L L, and the brushes for clearing the rails at 
| BB. The motors for tramcar work are series wound, for a 
| 500-volt supply. The speed is regulated by an adjustable 
| resistance in series, the mechanical details of which are 
given in the sketches—Figs. 13 and 14. The resistance is 
made up of iron strips placed side by side, and separated 
by mica all but where contact is made. At intervals 
thick iron strips are inserted to form intermediate con- 
tacts, and are bent over at the top, so that the switch 
passes easily over them either way. The switch arm, 
which is controlled from the platform by a wire rope 
round the drum D, is provided at the end with a spring 
travelling contact-—Fig. 14—consisting of a row of small 
iron plates cut to the shape C, and pressed down against 
the contacts by the spring S. At the end of its travel, 
when the circuit is disconnected, an electro-magnet M is 
thrown into circuit by being connected in the place of a 
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resistance between two contiguous contacts, and ex- 
tinguishes the arc formed. The field of the motor is 
also divided up, and can therefore be adjusted if necessary, 
while reversal of direction is effected by a switch which 
reverses the armature connections. The brush holders are 
specially arranged to hold the carbon collectors which 
have now been in use for some time with the best results. 
The power of the motors fitted to the trucks depends on 
the character of the route. For heavy gradients, such as 
1 in 10, a couple of 10-horse motors will be fitted, the size 
varying from 7} to 12-horse power. In any case a surplus 
of power is allowed, so that one truck will not only carry 
its own car and forty passengers, but tow another if 
required. Overhead conductors and grooved wheel 
travellers are chiefly employed, the details in use for the 
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working of this system forming part of the exhibit. At 
the same time the underground conduit system is used 
where desirable or practicable. The generators used to 


Fic 10 





charge the lines for tram propulsion are of the type shown 
in the first illustration. These are connected together in 
parallel, and added to as the traffic on the line increases. 
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MAXIM-NORDENFELT EXHIBITS IN THE 
PARIS EXHIBITION. 


the Paris Exhibition. We give a list describing briefly | 
the natures of quick-firing guns and machine guns. Most | 
of these, although they exhibit new features in detail, so | 
far resemble earlier guns which have been dealt with, 
that it is not proposed to give fresh cuts of them. The 
principal difference that strikes the eye in the six- 
pounder gun, Mark II., as compared with Mark L,, its | 
predecessor, is the adoption of a new shoulder-piece and | 
pistol-grip, features which have met with special ap- 
— at Shoeburyness and elsewhere in the Hotch- 

iss guns. The Maxim-Nordenfelt six-pounder quick- 
firing automatic gun, No. 11 in the list, however, 
deserves special notice, and of this we give an engrav- | 








| @ pressure on the trigger. 


Tue Maxim-Nordenfelt matériel is well represented in| 


may be effected directly the breech is secured, by keeping 
he ammunition resembles 
that of other Nordenfelt guns. The gun is mounted ona 
cone B, with crosshead and pivot. The other arms ex- 


| hibited are given in the following list :— 


1. Two-barrel lin. gun on naval carriage—A powerful 
and handy machine gun, throwing a projectile of 7°25 oz. 
at an initial velocity of 1500 foot-seconds ; possessing 
power sufficient to penetrate most torpedo boats; intended 
for the armaments of boats, and as the auxiliary arma- 
ments of ships and vessels. 

2. Three-barrel rifle calibre gun on wheeled tripod.—A 
valuable gun in all positions when rapid, continuous, and 
accurate rifle fire is required. The mounting is designed 
with a view to the piece being transported by pack 
animals. It is steady during fire, and can be moved 


readily by hand from one position to another. 
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ing. This gun appears to embody the application of 
the Maxim automatic action to the Nordenfelt six- 
pounder, Mark II. It is made from a single block of 
steel containing main spring, firing pin, &c., and moving 
vertically. The gun is without trunnions, and fits into 
a gun-metal cradle. This cradle has trunnions A 
which rest in the trunnion boxes of the mounting. 
A powerful combined hydraulic and spring buffer is 
attached underneath the cradle, and with the piston-rod 
of which the gun is connected. In the rear of the cradle 
is a piston grip C which contains the trigger, and on the 
right side of the cradle is a detachable lever, by the move- 
ment of which the breech-block can be lowered or raised. 
On the side of the cradle is a box which contains a spring 
mechanism, the action of which works the breech-block 
and extracts the cartridge case. In firing, the gun recoils 
in its cradle, compressing the powerful spiral spring round 
the piston-rod, which then brings back the gun into its 
firing position in the cradle. The return of the gun acts 





NDER QUICK-FIRING GUNS. 





on mechanism in aside box, which brings down the breech- 
block with an increasing rate of speed which ejects the 
cartridge well. When the next filled cartridge is entered, | 
the breech is closed and secured automatically. Firing | 
may be effected by pulling the trigger when required, or it | 






3. Three-barrel rifle calibre gun on cavalry carriage.— 
When mounted on this carriage the same gun can accom- 
pany cavalry in the field, and under many circumstances 
of actual warfare would be found valuable. 

4. Five-barrel rifle calibre gun on naval cone.—A a 
capable of delivering a rifle bullet fire of 600 rounds a 
minute, without fatigue to the operator. Mounted on the 
naval cone, it is recommended as a weapon for sweeping 
the enemy’s decks, repelling boarders, &c. 

5. 6-pounder light quick-firing gun (Caponniere).—This 
gun is intended principally for the defence of ditches and 
other positions in fortifications; also as the armament of 
the small disappearing turrets connected with permanent 
works. The gun can deliver thirty-six rounds per minute 
without fatigue to the operator. 

6. 6-pounder Mart IL., on recoil carriage, C.—A power- 
ful gun and a very convenient mounting, either for ship 
use or for fortifications. The principle of the carriage 
removes nearly all strain from the fastenings, and brings 
the gun back into the firing position without shock or 
rebound. 

7. 3-pounder Mark I. gun on recoil carriage, B.— A 
powerful gun, of high ballistics, with an initial velocity of 
over 2000 f.s, The ammunition is very convenient, and is 








readily transported. Mounted on the B recoil carriage, 
the gun forms a valuable auxiliary armament for all 
classes of ships. 

8. 3-pounder Mark B1, mounted on cavalry carriage.— 
This gun is intended to accompany cavalry in the field, 
Its power, its extreme mobility, and the convenient form 
of its ammunition are such, it is considered, as suit it to 
form a valuable auxiliary to cavalry in warfare, 

9. 14in. automatic gun on cone.—This powerful gun is 
entirely automatic in its action. Consequently, the man 
laying the gun can devote his whole attention to the im- 
portant duty of directing the gun, and the risk of accident 
is minimised. 

10. Rifle calibre automatic gun on light field mounting. 
—This gun is entirely automatic in its action, and com- 
bines extreme se: Aan and mobility with accuracy, 
When mounted on the light field carriage it is intended 
to accompany infantry under all conditions of service, 

11, 6-pounder automatic ew gun on the naval 
cone mounting.—This gun has been already briefly de- 
scribed above. It is mounted for naval service. 

12. 8-pounder guick-firing gun on field carriage.—This 
gun, mounted on its field carriage, is designed with a view 
to (1) rapidity of fire, (2) absence of recoil, giving great 
advantages in the field. 

13. 3-pounder automatic quick-firing gun on naval 
mounting.—This gun is similar in principle to the 
6-pounder quick-firing automatic. It is capable of deli- 
vering a very rapid fire. As the gun recoils in the 
mounting on being fired, there is little strain thrown on 
the fastenings. is renders it suitable for the armament 
of light vessels. As the ballistics are high, and the pene- 
tration into armour considerable, it is well adapted for 
firing against conning towers, and as a defence against 
torpedo-boat attack. 

14. 14-pounder quick-firing gun on Mark B carriage.— 
This gun possesses very high ballistics and consequent 
penetration. It is capable of delivering very rapid fire, 
combined with requisite accuracy, viz., twenty-two rounds 
per minute. When mounted on the B recoil carriage it 
can with advantage form the armament of light vessels 
as very little strain is thrown on the fastenings. 








WIRE AND WIRE ROPES: THEIR MANUFAC- 
TURE AND USES. 
By J. BuCKNALL-SMITH. 
No. VL 


The annexed engraving—Fig. 7—represents a section of Seale’s 
construction of wire strands or roping, now finding favour in 
the United States for tram- 
way traction and other simi- 
lar purposes. A is intended 
to represent a compound 
wire strand or rope, of 
any convenient form, around 
which a series of larger 
wires B are twisted with 
the same lay, so that the 
latter shall fit into the spaces 
or recesses formed by the 
contiguity of the under 
series of smaller wires. D 
indicates the radial centre 
lines governing the position of the outer series of the strand or 
rope, whilst C shows the circular pitch-line of the same. This 
arrangement, it will be seen, secures a very compact and 
solid construction, particularly suitable for ropes upon 
which gripping appliances are to be used. However, seeing 
the external series of wires must have the same lay as the 
internal ones, it is evident that the working strains cannot be 
equally distributed throughout the structure, and therefore the 
solidity obtained appears to be obtained at a sacrifice of the 
theory previously advanced as a scientific desideratum in com- 
pound rope constructions. As, however, the outer series are of 
larger sectional area than the inner wires, this defect may be 
sufficiently counteracted. Reverting to this problem, it may be 
here appropriately recorded that Messrs. T. and W. Smith, of 
the St. Lawrence Ropery, Newcastle-on-Tyne, have recently 
devoted much careful attention to the matter of properly form- 
ing multiple wire strands, and to machinery forcarryingsuch opera- 
tions scientifically into effect. These ingenious appliances have 
been constructed by Mr. J. Bulmer, engineer, of the same town, 
according to the ideas and suggestions of Mr. Eustace Smith, of 
the above-named firm. By the aid of these machines compound 
strands, composed of series of wires with increasing lays or 
spiral pitches, may be simultaneously formed so as to take up 
the same length of wire in all the strands and the component 
series of the same. At these works the principle is incorporated 
in several arrangements and capacities, but for convenience we 
shall confine ourselves to a brief explanation of a compound 
36-bobbin machine, i.¢., a combination comprising a 6, 12, and 
18-bobbin stranding machine—such as described in the second 
article of this series—suitably arranged and geared together so 
as to work in simultaneous harmony. These machines are placed 
one in advance of the other, upon the same centre line, 2.¢., in 
“tandem fashion,” so that as a 7-wire strand is spun up in the 
first one, it is fed as a core into the second machine to be 
covered with 12 wires, which in its turn is similarly passed on to 
the third one to receive a further coating of 18 wires. 

Thus far explained, the system comprises three separate or 
independent stranding machines of increasing capacities of 
ordinary construction, and may be thus employed, but when 
used in concert as a serial machine for twisting up layers of 
wires to form compound strands, all these individual machines 
are connected up by a suitable train of gearing so as to be 
simultaneously driven at decreasing or variable velocities, whilst 
only one “draw-off” drum or motion is used on the last 
machine. It will be now understood that by the agency of the 
train of differential spur wheels, the first and smallest machine 
is driven at a maximum speed, the succeeding ones being actuated 
in a decreasing proportion, whilst the angular traverse of the 
draw-off drum bears a uniform relation to the three stranding 
machines, and thus it will be seen that each apparatus must 
form a spiral pitch of increasing axial length. The relative or 
proportionate speeds at which the different machines are driven, 
in order to obtain certain variations of lays, are previously deter- 
mined or computed in a similar manner to those already ex- 
plained with reference to the “locked coil ropes,” &c. The 








component stranding appliances may be driven in alternate or 
the same <lirections, so that the series of wires may all be laid uy 
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in the same or alternating directions as desired. The speeds or 
motions of different parts of these machines may be varied at 
pleasure by the aid of interchangeable spur gearing—termed 
“change wheels.” Although we have described this one com- 

und machine as containing thirty-six bobbins, it will be 
readily understood that any strands composed of a less number 
of wires may be scientifically spun upin such appliance. Messrs. 
T. and W. Smith have further recently added to their extensive 
and efficient works a colossal horizontal strand-closing machine 
capable of twisting 40 tons of strands in one continuous piece of 
roping without a tuck or splice. This huge piece of mechanism 
was also built by Mr. J. Bulmer, and who may fairly be styled 
the veteran enginee: in this department of machine design and 
construction. He has been engaged in the manufacture of cable 
and rope-making plant for u wards of thirty years. 

Messrs. T. and W. Smith, amongst their specialities, have 
devoted considerable attention to the manufacture of crane and 
other like flexible wire ropes, with successful results. A large 
quantity of this firm’s ropes have been used in connection with 
the Forth Bridge works at Queensferry, N.B., and where Mr. 
Biggart, the contractor's engineer, has had occasion to give much 
attention to the practical application of wire roping. He con- 
siders that, not unfrequently, one of the causes of crane rope 
failures is due to the pulleys over which they have to work 
being two small in diameter. Mr. Bi has experienced cases 
in which three-fourths of the ultimate breaking strains of crane 
ropes have been exerted by the bending stresses alone caused by 
working over the pulleys. It is generally considered advisable 
to employ wire crane ropes through the intervention of “blocks,” 
as such ropes, when directly attached to the lifting hooks, are 
liable to cause trouble by spinning. 

A suitable type of flexible wire roping may be produced by 
the employment of compound strands of, say, twenty-four to 
thirty-seven good steel wires, but the usual hawser construction 
is six strands of twelve wires closed around a hemp heart. 
Mentioning metallic hawsers, and referring to Lloyd’s list of 
requirements for steam and sailing vessels, it is interesting to 
note that a ship of, say, 3000 tons has to be equipped with a 
13in. hempen or 4}in. wire hawser, to obtain sumething like 
equivalent strengths, the former weighing some 40 lb. and the 
latter 15 1b. per fathom. According to Messrs. Bullivant’s prac- 
tice, a 44in. wire hawser will work round a barrel or sheave of 
27in. diameter, and in cases where the rope only passes over the 
same, this may be reduced one-sixth. Reverting to flexible 
running ropes and the baneful effects of bending strains, 
it is instructive to observe that bottom winding ropes at 
mines usually wear out in some 15 per cent. less time than the 
over or top ropes, and this is explained by the reverse bending 
—or strains of contraflexure—to which the under ropes are sub- 
jected. As far as possible, running ropes—e.g., such as used for 
shaft winding, main and tail haulage and crane purposes, &c.— 
should not be coiled over or upon themselves. 

In the diamond mines of South Africa wire roping is called 
upon to work under very severe conditions. In the first place, 
some of the plant is of primitive or unsuitable construction, 
whilst others are very rudely erected. Here the gross weight of 
the loaded aérial buckets may range from an average of, say, two 
tons and upwards, and the speed of winding about 1000ft. per 
minute. Sixteen cubic feet of diamondiferous soil was origin- 
ally considered a load, but now the average load for aérial gears 
is fast attaining 32 cubic feet, whilst some aérial tailing tubs 
have now a cubic capacity exceeding 50ft. Skips holding 
96 cubic feet are employed in some of the shaft workings. 
The standing ropes over which the tubs work from the open 
mines to the surface are fixed at an average inclination of about 
45 deg., and some have clear spans of from, say, 600ft. to 700ft. 
Little or no attention is paid to the lubrication and preservation 
of ropes in these mines. In such climates a preparation of palm 
oil and soap might be advantageously employed, or other similar 
neutral lubricating mixtures with high melting points, used for 
preventing premature rusting and wear. As before mentioned, 
ropes employed for working in water or moist atmospheres are 
often galvanised to prevent rusting, a preservative process 
described in Article II. of this series, and consisting in coating the 
component iron or steel wires with zinc or “ spelter,” but gal- 
vanised wires are ill-adapted for use in acid water or vapours. 
Rope consumers specifying “crucible steel wire ”’ will do well to 
pay a reasonable price and see that they really get it, and to re- 
gard circumspectly the ambiguous designations used in the rope 
trade, such as “patented,” “improved,” “extra special,” &c. 
Again, an approximately uniform tensile value of all the wire to 
be used in the manufacture of any one rope should be insisted 
upon, Any jointing of the strand wires should be effected by 
brazing, afterwards neatly filed down, so as to present no irregu- 
larities in the strand. Soft wire cores for strands and roping 
may in many instances be employed in lieu of hemp, with satis- 
factory results. Ropes composed of wires and strands laid in 
the same direction are more liable to spin, kink, and elongate, 
than those constructed according to the common principle. 
The amount of permanent elongation that occurs in roping may 
vary from, say, ‘5 to 1°5 per cent. of their lengths, dependent 
upon the wire, construction, and angularity of lays employed, as 
also the description of work to which the rope is applied. The 
ultimate tensile strength of wire roping is usually about 10 to 
15 per cent. below the average aggregate breaking strains of the 
separate component wires. 

Wire ropes should not be unwound from the stationary coil 
like hempen roping, but should be placed upon a turntable or 
revolving spool ; a simple and cheap contrivance of the kind can 
be made by mounting an ordinary cart or wagon wheel upon a 
vertical pivot or axis. Wire ropes should be stored in a dry 
place, and not be placed directly on the ground. A list of the 
breaking or working strains of wire roping of various sizes, mate- 
rials, and constructions, can be obtained by applying to any rope 
manufacturer. Tables of the sizes, weights, lengths, and tensile 
strengths, &c., of various wires are published by Messrs. Rylands 
Brothers, the Whitecross Company, and others; whilst similar 
useful tabulations may be found in D. K. Clark’s “Manual of 
Engineering Formule.” In the same work will be found a table 
of wire denominations or gauge standards, giving equivalents 
according to the present Standard, Birmingham, and Continental 
millimetre gauges. Since March Ist, 1884, only the “ Standard 
wire gauge” has been legally allowed for defining the denomina- 
tions of the trade in this country ; and according to this table 
of standards, descriptive numbers are given, with their corre- 
sponding equivalent values in decimal parts of an inch. In this 
manner the diameters of any wires may be readily ascertained, 
and upon further reference to a corresponding table’ of areas, 
such as given in Clark’s or Molesworth’s books of formula, the 
breaking strains of wires, of determined constants, may be 
easily computed. It may be further mentioned that John Lord, 
of Brighouse, Yorks, has published convenient and useful tables 
for calculating the tensile resistances of wire in pounds per unit 
of one ton per each yy}zin., i.c., ranging from ‘270 to ‘001 for 
one ton per square inch for each one-thousandth part of an inch. 
Messrs, Felten and Guilleaume also present customers with a 
concise table of the breaking strains, of various gauges of 





wire of different materials, in kilogrammes per square millimetre; 
and as the former may be readily converted into pounds by 
multiplying by 22, or similarly brought into tons per square 
inch upon multiplying the kilogrammes per square millimetre 
by ‘635, these tables are particularly complete and useful. 

Having determined the construction of any six-stranded rope 
to be made, the gauge of wires requisite to produce a desired 
circumference of rope may be ascertained by dividing the 
required diameter of rope by the number of outside wires to be 
employed in any strand + 3. This method of computation 
obviously gives the theoretical diameter of wire requisite to pro- 
duce a rope of a predetermined size, but in practice the nearest 
corresponding commercial gauge has to be adopted. It will be 
further understood that the number of wires employed in each 
strand, and consequently the gauges of the same, should be 
varied according to the purposes to which the rope is to be 
applied. Some manufacturers adopt a rule of making the com- 
pound wires of most running ropes of not more than the ;,55th 
part of the diameter of the smallest pulley over which they have 
to work ; but the largest gauge employed in patent crucible steel 
wire seldom exceeds ‘110 of an inch. 

A conspicuous instance of the useful employment of wire 
roping was exemplified by their service in raising the s.s. Locks- 
ley Hall during June, 1887. This vessel was sunk in the Mersey 
in February of this year, and on the 7th of May following 
Messrs. Bullivant and Co. signed a contract with the Mersey 
Dock and Harbour Board to raise and beach her. It was esti- 
mated that the dead weight to be lifted was about 2000 tons ; 
and it is very creditable to record that, within six weeks from 
the date of the undertaking, this firm had provided all the 
necessary plant and special roping, and successfully accomplished 
their task, one previously criticised, by many should-be compe- 
tent persons, as impractical if not ridiculous. 

In conclusion, a return may be made to the wire industry, for 
the purpose of amplifying the historical remarks given in the 
first article of this series. It appears now fairly substantiated 
that “wire-drawing” was practised in the Lenne district, 


Germany, during the fourteenth century; and in the history of | grief 


Augsberg of 1350, and that of Nuremberg of 1360, the term 
“Drahtzieher’’—wire-drawer—distinctly occurs, and from which 
it is reasonable to infer that, even at this date, the use of the 
“draw-plate” was known. 

Somewhere about 1500, the invention of wire-drawing was 
ascribed in France to one Richard Archal, and even now some 
wires are here known as “fil d’Archal.” About 1565, it is 
recorded that a Saxon, Christopher Schultz, in concert with 
other foreigners, commenced to “draw” wire in England. 
During Charles the First’s reign, a proclamation refers to the 
industry as one “long practised in the realm.” About this 
time the Forest of Dean—a district which then furnished good 
charcoal iron—was the chief location of the wire-drawing 
trade, but in the seventeenth century it appears to have gone 
largely to Yorkshire and later to Warrington and Birmingham. 
The term “charcoal iron wire” still remains in the trade, 
although now comparatively little is to be found in the market, 
for “ puddled and basic irons ” have mainly taken its place. 

The family of Rylands have been in business in Wigan and 
Warrington for some 250 years. About 1800 a Captain Ains- 
worth had an idea of starting in the wire trade, but not having 
a practical knowledge of the industry himself, he engaged a 
German wire drawer, named Natbaniel Greening. As, however, 
their arrangements ultimately fell through, the said Greening 
made overtures to Mr. John Rylands to provide him with capital 
to carry out the contemplated scheme. This gentleman appa- 
rently approved of the project, and in about 1805 works were 
equipped and the manufacture commenced. Mr. Greening con- 
tinued to work in combination with Mr. Rylands until about 
1840, when the partnership was dissolved, and the latter gentle- 
man’s three sons, John, Thomas, and Peter, entered the business, 
then styled Messrs. Rylands Brothers. Mr. Greening thereupon 
took his sons into the trade and established the firm of Messrs. 
N. Greening and Sons, Warrington. Mr. Greening, sen., retired 
from business in 1851, but his sons carried on the factory under 
the same arrangements until some three years later, when Mr. T. 
Greening retired from the firm and started another establish- 
ment on his own account, and who later went to Canada and 
founded a similar business in thiscolony. The firm of Greening 
and Sons still carry on their trade in Warrington. 

The Whitecross Wire Mills were founded by Mr. F. Monks, 
from Messrs. Rylands Brothers. The Longford Wire Works, in 
the same district, were started under the superintendence of 
Messrs. G. and E. Woods, whose father was the chief fine wire- 
drawer to the original Mr. Greening. 

Since the commencement of this series of articles, the death 
has occurred, at his residence at Gateshead, on the 21st of April 
last, of Alderman R. 8S. Newall, who introduced the wire rope 
industry into this country. The ability and energy of this 
gentleman has already been referred to in preceding articles, 
and which may now be appropriately supplemented by the 
following particulars:—Mr. Newall was a native of Dundee, 
and here his earliest experiments in wire rope-making were 
executed. About forty-eight years ago he came to the Tyneside, 
and with Mr. C. Liddell and Professor L. D. Gordon—formerly of 
the Glasgow University—erected works in the Teams district of 
the rising town of Gateshead. The factory is still carried on by 
a limited company now styled Messrs. Dixon, Corbett, and 
Newall. Mr. Newall was also the proprietor of the Washington 
Chemical Works. The deceased gentleman’s firm also manu- 
factured half of the first Atlantic submarine telegraph cable. 
Mr. Newall’s mind was not, however, solely occupied in matters 
concerning his own business and personal welfare, for many of 
his spare moments were assiduously applied to astronomical 
researches, for which he possessed a natural bent, and some 
twenty years ago he erected a telescope of world-wide reputation ; 
in fact, at the time the largest instrument of the kind made. 
Even at present its size is only exceeded by those at Lick, Cali- 
fornia, and Pultowa, Russia. Mr. Marth, the well-known astro- 
nomer, was employed for some years at Mr. Newall’s Observatory. 
Last March Mr. Newall offered his magnificent instrument to the 
Cambridge University. Since the death of Mr. Newall a letter 
has recently appeared in the Newcastle Leader, from Mr. J. B. 
Wilson, disputing Mr. Newall’s claim to the introduction of the 
manufacture at issue. No opinion is offered as to the statements 
contained in this letter. Mr. Wilson claims that he was the first 
to manufacture wire ropes in this country. Hestatesthatinabout 
1832 he received and executed an order for a wire rope. At the 
meeting of the British Association held at Newcastle in 1838, 
Mr. J. Taylor, F.R.S., read a paper by Count Brenner on “ Wire 
Ropes.” Mr. Wilson further mentions Sir Charles Lemon, Bart., 
Messrs. John Bassett, F. Foster, Daglish, Vivian, Loam, Hunt, 
English and Taylor, &c., as amongst the very first users of wire 
roping in this country. 








It is yeported that the Companion of Daventry have 
instructed Mr. Bailey-Denton, of Westminster, to prepare a 
scheme of sewerage and sewage disposal for their borough. 


H.M.S. VULCAN. 





On the morning of Thursday, the 13th inst., was launched 
from Portsmouth Dockyard a vessel of a type which is much 
needed in our Navy. This vessel was the Vulcan, described 
officially as a twin-screw torpedo depét ship—that is to say, a 
ship intended to accompany a torpedo flotilla to sea, carrying on 
its own deck a number of torpedo boats and their equipments, 
together with a full complement of stores for mining and 
countermining. The Vulcan is furthermore fitted up as a 
factory or workshop, in which repairs can be effected to torpedo 
boats and mines, and her presence with a fleet will prove of 
incalculable service, not only for the purpose of repairing the 
numerous, if comparatively—at first sight—slight, damages 
which occur to the torpedo flotilla, but also on account of the 
quantity of electric cables, submarine mining appliances, and 
countless other materials required by a blockading or cruising 
squadron, with which she is to be supplied. 

We have already one vessel of this class in our Navy, the 
Hecla, built and engined by Messrs. Harland and Wolff, of 
Belfast, for the Atlantic trade, in 1878, but subsequently 
purchased and adapted by the Government at a cost of 
£126,190. The Hecla, measuring 391‘7ft. in length by 38°9ft. 
breadth of beam, has a displacement of 6400 tons, on a draught 
of 24ft. 3in. The engines, of 2260 indicated horse-power, give a 
maximum speed of 11°7 knots, and the bunkers hold 2200 tons 
of coal, allowing a radius of action, at 10-knot speed, of 26,400 
knots. The armament consists of four 64-pound muzzle-loaders, 
one 40-pound and one 5in. breech-loader, eight machine guns, 
and four fixed torpede tubes. This vessel can stow away six 
second-class torpedo boats and three steam launches for mine- 
laying, and carries some slight protection around her vitals, the 
machinery and boiler rooms being surrounded by coal armour. 
During the naval mancuvres of 1885 the Hecla accompanied 
the evolutionary squadron, and proved her raison d’étre most 
clearly by repairing the various torpedo boats which came to 


ef, 

If, therefore, a vessel, which in its original design differed 
far from the purpose to which it was afterwards adapted, could 
deserve most favourable comments, we may well hope that the 
vessel just launched, which is especially constructed for the 
same class of work, will prove equally useful; and, indeed, of 
that there can be little doubt. Superior in every respect to its 
predecessor, the Vulcan could hold her own with many a more 
pretentious cruiser in the matter of armament, while, at the 
same time, nothing pertaining to her own particular depart- 
of the service has been neglected. Of slightly greater displace- 
ment than the Hecla, 6620 tons on a mean draught of 23ft., the 
dimensions of the Vulcan are more in accordance with the 
traditions of the Navy, her length being 350ft. to a beam of 
58ft. The framing of the hull is exceptionally strong, the stem 
and stern posts consisting of large steel castings; the former of 
which shapes under the water-line into a formidable ram, while 
the bracket principle is applied within the extent of the double 
bottom. There is a protective steel deck extending the whole 
length of the vessel, having a minimum thickness of 2$in., 
and a maximum thickness of 5in. on the slope. The principal 
armament, consisting of eight 36 1b. quick-firing guns, mounted 
on Vavasseur’s central-pivot system, is well protected by shields. 
These guns are placed in groups, four forward and four aft, on 
the upper deck, commanding a good range of fire, with machine 
guns fitting the intervening spaceamidships. On the main deck 
is a secondary battery of twelve 3]b. rapid-firing guns; and 
when it is added that there will be at least four torpedo tubes, 
two above water at the stem and stern respectively, and two 
fixed submerged tubes forward, to which will probably be added 
two above-water training tubes on the broadside, it can be seen 
that the offensive powers of the vessel are of no mean character. 
The normal supply of torpedoes is fixed at thirty. The Vulcan 
has a balanced rudder of noble proportions, which will be con- 
trolled by hand from the upper deck, and by steam from the 
tiller compartment, bridge wheel-house, and conning-tower. 
The steam gear is powerful enough to put the helm from 
hard-over to hard-over, or through an are of 70 deg., in the short 
space of thirty seconds, with the engines working at full speed 
ahead. 

In addition to the usual supply of ship’s boats, the vessel will 
carry nine second-class torpedo boats, seven of which are under 
the direct handling of two powerful hydraulic cranes, while the 
remaining two run on trollies into position for launching. As 
occasion may require, boats especially adapted for laying mines 
and countermines may be substituted for some of the torpedo 
boats. The ship will be thoroughly fitted up for the main 
purpose for which she is built—namely, to serve as a torpedo 
factory and laboratory, and general store ship for mining, &c.— 
and every part is to be well lighted by electricity, the engines for 
which will also work four powerful search lights. 

The propellers are to be revolved by two independent sets of 
three-cylinder compound engines, placed vertically in steel 
frames, the steam being supplied by four double-ended main 
boilers weighingabout 40 tons each, and one single-ended auxiliary 
boiler, all built of Siemens-Martin steel, with corrugated steel 
furnaces. Before being accepted from the hands of the con- 
tractors, the engines must for four consecutive hours maintain 
an indicated horse-power of 12,000 under forced draught, and 
7200 indicated horse-power for twelve hours under natural 
draught. The maximum speed under forced draught is put 
down at twenty knots. The normal coal supply will be 1000 
tons disposed in bunkers in the hold and on the pretective deck 
alongside the engine and boiler rooms, which will give a radius 
of action of about 12,000 knots at ten knots speed, or 3000 knots 
at the estimated sea speed of eighteen knots. An additional 
amount of coal can be stowed in compartments abreast the 
hold bunkers, if desired. 

It will be seen from this brief notice that the Vulcan is a 
considerable improvement on her predecessor, possessing as 
she does a speed equal to that of almost any vessel afloat, with a 
magnificent coal endurance at ordinary service speed, while her 
equipment for her own particular department will be as com- 
plete as careful research and the results of experience can 
supply. 

The first keel plate was laid on the 18th June, 1888, so that less 
than a year has elapsed during the course of construction, and 
immediately after the launch, which was presided over by Mrs. 
Gordon, wife of the Admiral Superintendent, the Vulcan was 
taken alongside the wharf where her engines and boilers were 
standing ready to be lowered into their beds. 








METROPOLITAN RaItway Bitt.—The Committee of the House of 
Lords on Unopposed Bills passed, on the 24th inst., the Omnibus 
Bill of the Metropolitan Railway Company, which, among other 
powers, authorises the company to use “ electricity on their rail- 
ways or any mechanical or other power other than steam power, 





either in addition to or in substitution for steam power.” This Bill 
has already been sanctioned by the House of Commons, 
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SPRING TRACTION ENGINE. 


MESSRS. BURRELL AND SONS, THETFORD ENGINEERS. 





STEAM ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY’S SHOW. 

Ir has often been stated that the strongest manifesta- 
tion of English agricultural depression was the fact that 
farmers’ wives and daughters could no longer purchase | 
pianos. It would seem that this lamentable state of 
affairs is becoming a matter of history. An enterprising | 
Windsor firm at all events seems to hold this view, for | 
among agricultural implements we find a highly-decorated 
stand in which are ex- 
hibited for sale grand 
and cottage pianos in 
numbers. Among these 
are pianos fitted with 
Messrs. Brinsmead’s ex- 
tremely ingenious method 
of tuning by means of 
screws instead of wrist 
pins, concerning which we 
shall have more to say at 
another time. A more 
tangible evidence of return- 
ing prosperity is, however, 
supplied by the enormous 
quantity of visitors —a 
number unprecedented in 
the annals of the Royal 
Agricultural Society. On 
every side, indeed, in the 
showyard we find evidence 
of wealth. To say nothing 
of cattle, and sheep, and 
horses, and pigs, and 
carriages, the value of the 
machinery and implements 
exhibited is enormous; and 
we add, with much pleasure, 
that we have had the same 
tale repeated at nearly 
every stand. Engineers are 
so busy that they are 
unable to execute without 
some delay the orders 
almost forced on them by 
their clients from all parts 
of the world. 

There is,as mightunder the 
circumstances be expected, 
a very large display of steam, gas, and petroleum or oil 
engines. There is also a small number of novelties in 
motive power engines. Small as the number is, it is yet 
greater than usual; and it is augmented by the exhibition 
of certain things which, if not absolutely new, are yet 
new at a Royal Agricultural Society’s Show. To these we 
propose, as far as possible, to confine our attention; some 
of them are apparently small improvements, and yet they 
are of more importance than appears at first sight. 
Messrs. Richard Garrett and Sons, for example, show 
portable, simple, and compound engines, which at first 


sight present no features of novelty. All these engines 
are, however, fitted with crank-shaft bearings made of 
white metal, under Mr. F. Garrett’s patent. The plum- 
mer blocks are cast on iron patterns, and require little or 
no fitting; and into these are dropped the white metal 
“brasses,” which are cast in an extremely ingenious 
mould, which has already been fully described and _illus- 
trated in our pages. The mould is of iron, so simple that 
it can be used with unerring accuracy by a farm labourer, 
who has only to melt the metal as he would melt lead in 





MESSRS. BURRELL’S SPRING TRACTION ENGINE. 


given satisfaction. We may direct special attention toa 
compound portable shown by this firm, which abounds in 
excellent features. 

Messrs. J. Fowler and Co., of Leeds, show a compound 
horizontal engine, made for Colonel North, the “ Nitrate 
King,” for the electric lighting of his house at Eltham, in 
Kent. This engine is of 25 nominal horse-power. The 


high-pressure cylinder is 10in. and the low-pressure 16in. 
diameter by 20in. stroke, and the speed is 120 revolutions 
per minute. 


Both cylinders are fitted with automatic 
expansion gear-—Hartnell’s 
patent, 1883 — controlled 
by one governor. The fly- 
wheel is grooved for five 
ljin. ropes, and is 10ft. in 
diameter. This engine is 
specially constructed for 
long runs, and has drop- 
sight lubricators to all the 
bearings, and sight-feed 
lubricators on both steam 


chests. Discs are used 
instead of cranks, with 
very short crank pins. 


This gives a very elegant 
form to the big ends, but 
it demands very efficient 


lubrication. The whole 
engine is strong, well 


designed, and handsome. 
Messrs. Fowler and Co. 
also exhibit Scott’s patent 
high-speed tandem com- 
pound engine. The cylin- 
ders are Tin. and 12in. 
diameter by Qin. stroke. 
The engine is single-acting 
andof peculiarconstruction, 
which it would not be easy 
toexplain withoutdrawings. 
It must for the present 
suffice to say that steam is 
always acting on the top 
side of the high-pressure 
piston. During the up 
stroke there is steam under 
both the pistons, but of a 
lower pressure than the 
boiler steam, but this 


an iron ladle, fill the mould, and a set of “brasses” is at| pressure is not sufficient to balance the downward 


once obtained, which will, as we have said, fit the 


| thrust on the small piston, and consequently the crank 


plummer blocks without further trouble. No adjustment | shaft bearings are always kept down to their work 
or letting together is necessary. When the brasses have | and knock is prevented. During the down stroke steam 


become worn, they are taken out, re-cast, with a small 
addition of fresh metal to make up for waste, and thus 
the engine can always be kept in condition without the 


aid of skilled labour. Mr. Garrett only contemplated the | 


| is admitted from the space beneath the high-pressure 


piston to that above the low-pressure piston. The used 
steam then below that piston from the previous stroke is 
exhausted. A single piston valve does all the work aided 


use of this system in threshing machines at first, but the | by the high-pressure piston, which acts as a cut-off valve 


bearings have proved so successful that he has for some 
time used them in steam engines, and they have always 


by crossing a port at about half stroke when going up. We 


| have not seen this engine at work, but we are informed that 
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it has given satisfaction in driving electric light plant in 
Messrs, Fowler and Co.’s works for some time. The 
governor gear is simple and ingenious. Messrs. Fowler 
and Co. also show a 6-horse power compound road engine 
fitted with —— on a new system. The main spur | 
wheel is not keye 


swered the purpose to perfection. The engine shown is a 
new departure in compound work, and, so far at least as 
design is concerned, it is a very excellent engine. As to what | 


its performance will be in an economical point of view it 
would be premature to speak, because this is the first made, | 


to the driving axle, but revolves on a| and has only been completed a few days. It raises some | 


Z-shaped ring bolted to the fire-box, and the road wheel is | curious questions, for in one sense it is both a marine | 


coupled to the spur wheel by an ingenious combination of 





gimbals and jack-in-the-box. The driving axle is fitted 


engine and a Woolf engine. It has but one crank, but it | 


is not a tandem engine. As the foreign patents are not 


minute. The cylinder is 6}in. diameter by 6in. stroke, 
and the total space occupied is 9ft. Gin. long by 3ft. wide, 
and 4ft. 8in. high. The engine has been designed with 
extreme care for high speeds, and indicates about 15-horse 
power. This is a very compact and excellent combination, 
well adapted for use on board ship. 

Messrs. John and Henry Gwynne, of Hammersmith, 
show engines combined with boilers and centrifugal 


| pumps. We need scarcely say that the workmanship, 


with helical springs under the foot-plate, and can play up | yet complete, we do not feel at liberty to describe it more | design, and material of their engines are all alike of the 
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MESSRS. MACLAREN’S SEMI-PORTABLE ENGINE. 


and down inside the Z ring, The arrangement is simple 
and practical enough; but it would appear that the fric- 
tion of the toothed ring on the Z ring, which is some 2ft. 
in diameter, must be very considerable. There are not 
sufficient data available on this point to enable us to 
express a positive opinion as to how far this may affect 
the efficiency of the engine. Messrs. Fowler think very 
highly of the invention, and they ought to know by this 
time what is and is not right in traction engines. 

Messrs. Burrell, of Thetford, show a compound dig- 
ging engine. The digger is constructed under Mr. 
Proctor’s patents, and we may digress here to say 





that the digger appears to be slowly but pretty 
surely making its way into favour; several are at 
work in the eastern counties and others abroad. The 
relative speed between the travelling wheel axle and 
the crank shaft of the digging forks has been increased, 


so that the sods of earth are broken off now only 7in. | 


wide instead of 10in. This is a great improvement for 
work on stiff clay and grass lands, and at the same time 
this alteration of slicing off and throwing back narrower 
sods has no injurious effect on light lands. It simply 
leaves it ready for seed, or, if foul, it can be drag-harrowed 
at the sametime. Mr. Proctor experimented on this latter 
rocess at Thetford last March, by attaching an ordinary 
rrow—weighted—at the back of the digger, and it an- 





minutely. In the same stand will be found a semi-port- 
able compound of large size, of excellent design and 
workmanship, which we shall illustrate, suitable for 
electric and other engines, which will repay examina- 


tion. Messrs. Burrell also exhibit a fine traction engine, | 


which we illustrate. This engine is mounted on springs, 
on a system first shown at Newcastle-on-Tyne two years 
ago, since which period the system has given perfect satis- 
faction. The main road axle O, Fig. 1, is fitted as usual, 
except that it carries the load on coiled springs L, as 
showr. The spur wheel N gears in the pinion M on the 
second motion shaft, the bearings being coupled by the 


ee 


[WwINDSOR:] 


MESSRS. BAGNALL’S LOCOMOTIVE, 


link H. Thus M and N rise and fall together, the pinions 
C revolve on a sleeve D, and the end of B is secured to C 
by a universal joint, which leaves the end carrying M free 
to rise and fall, while rotation is secured. The whole is 
very simple and practical. 

| The principal novelty on the stand of Messrs. Robey 
| and Co. is a high-speed vertical engine combined with a 
| dynamo by Messrs. Holmes, of Newcastle-on-Tyne. The 
| engine is coupled direct to the armature shaft, from which 
| it is insulated by compressed fibre, or insulite. It 
| will be noticed that the dynamo proper has only one 
| bearing, the crank shaft bearings supplying the remaining 
| support. This gives the slight amount of elasticity 
needed, The engine is speeded up to 320 revolutions per 


highest class, The combination is very port- 
able. A vertical high-speed engine is secured 
to a foot-plate, as we may term it, at the 
fire-box end of a portable engine boiler. The 
crank shaft is in line with the longitudinal axis 
of the boiler, and a belt can easily be led from 
the fly-wheel at any required vertical angle. 
The engine is protected from the weather by a 
roof like the cab of a locomotive. The boiler 
is fired from the side. The centrifugal pump 
is mounted on wheels; the axle fitted with a 
long pole. This pole being shackelled to the 
engine, serves to resist the pull of the belt 
from the fly-wheel to the pump. But the 
engine can be just as well used for threshing 
or any other purpose, as pumping. The engine 
stands very firmly, all the thrust being 
taken at right angles to the road wheels instead 
of in the same plane. Messrs. Gwynne also 
show a vertical engine without a boiler, which 
admits of having a centrifugal pump combined 
with it, by taking out and replacing a few bolts. 

Close to Messrs. Gwynne’s stand is that of 
Messrs. Bagnall and Co., of Stafford, whose 
principal exhibit is light railway plant, suitable 
for farms and for contractors’ work. They show 
a very well finished and neatly designed 
locomotive, which we illustrate. This engine 
has four coupled wheels, 2ft. 6in. diameter. 
The cylinders are 8in. diameter by 14in. stroke, 
and, with the tanks full and in running order, 
the engine weighs about ten tons. The same 
firm exhibit two of the combined engines and 
boilers of which they make considerable num- 
bers for export. These are plain cylitidrical 

_ boilers, externally fired, with the flame return- 
ing through tubes in the boiler from a smoke- 
box lined with firebrick. This boiler is valued 
abroad, because it will burn brushwood, spent 
cane, or almost any kind of rubbish on its 
large grate. The little railway with wrought 
iron sleepers is too well known to need descrip- 
tion here. 

Messrs. J. and H. McLaren, of Leeds, exhibit a 
compound semi-fixed engine, very similar to that which 
we illustrate. One of the special features of this engine 
is that the crank shaft and cylinders can be turned end 
for end on the boiler. The engine exhibited has the 
cylinders where the crank shaft is in our engraving, and 
the feed-heater is under the boiler instead of at the side, 
but this is the only difference. It will be seen that two 
saddle-plates of steel are rivetted on top of the boiler, one 
over the fire-box, the other on the barrel. To either of 
these the crank shaft brackets or the cylinder base can 
be bolted as found most convenient by the purchaser. 
The engines embody several of Mr. Halpin’s improve- 
ments, notably his cylinders ribbed in the jacket, with a 
view to transmitting more heat to the working steam 
than could otherwise find its way in; whether this action 
really takes place or not we cannot pretend to say. Pro- 
fessor Unwin has so far satisfied himself that the engine 

| is very economical, that he has ordered one without the 
boiler from Messrs. McLaren to be used as a stationary 

| engine for driving tools at the Central Institute. Very 
special arrangements have been made for draining, not 
only the jackets, but the cylinders, the exhaust port in 
| particular being carried down lower than the other two, 
so as to make certain that water will be expelled to such 

a place that it may be caught by the exhaust steam and 

blown out. In some cases it is found convenient to put 
the engine on a stone foundation beside the boiler, and 
this admits of being done with perfect facility. 

Among the novelties we must not omit to mention a 
| traction engine exhibited by Messrs. Eddington and 
| Steevenson, of Chelmsford. This engine has a novel valve 
gear, consisting of four balanced poppet valves, opened by 
cams on a revolving shaft. On the same shaft is mounted 
the governor, and the speed of the engine is controlled by 
the position of the cams shifted along the valves. The 
gear worked well and silently in the showyard. It is, we 
think, a pity that Messrs. Eddington do not take more 
care to finish their engines; they always look as if they 
had been made in a hurry. Some one in the firm obvi- 
ously knows how to invent, but the workmanship does 
not give him a fair chance--we will not say of success, 
but of attracting the attention of purchasers, who are 
very fastidious in the present day. 

Messrs. Ransomes, Sims, and Jefferies, Ipswich, haveanew 
engine at their stand, which we illustrate. For the present 
the makers do not desire to have a minute description of 
this engine published. It must suffice to say that steam 
is admitted to the cylinder by two double-beat valves on 
the top, and expanded through two Corliss valves, one at 
each end, below. The steam valves have a positive motion. 
The arms of the rocking lever remain in contact with the 
lifting levers during the closing as well as the opening of 
the double-beat valves, the valves themselves are thus 
gently let down on their seats, and the springs by which 
the valves are closed are made so strong as to render the 
closing of the valves certain and positive. This is claimed 
as a most important characteristic of this valve gear, for 
in cases where double-beat valves are used with a releas- 
ing or trip gear, it is necessary to apply cushioning 
cylinders to the valve stems, in order to avoid the concus- 
sion of the valves on their seats by the rush of steam, this 
produces a liability of the valves to stick, which is entirely 
avoided by the “Positive” gear, The engine is regulated 











546 


THE ENGINEER. 


JUNE 28, 1889, 








by a modification of the well-known Proell spring 
governor. The main frame is of the straight line hollow- 
section type; the stroke is nearly twice the diameter of 
the cylinder. The engine exhibited is well designed, and, 
we need hardly say, well made. 

Messrs. Hornsby and Co., of Grantham, have a fine 
display of engines, but nothing new. A prominent fea- 
ture on their stand is the winding engine recently illus- 
trated in our pages. 

Messrs. Hathorn, Davey, and Co., of Leeds, show a 
number of the little safety motors made by the firm under 
Mr. Davey’s patents. It will be remembered that these 
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high duty during the Newcastle trials. The engine is of 
the standard pattern made by the firm, the only novelty 
being in the arrangement of the springs. Longer bear- 
ings are obtained, and the durability of the engine in the 
hands of incompetent men is prolonged, the system of 
lubrication being better adapted than heretofore to the 
rough-and-ready methods of farm labourers. 

Messrs. Hindley, of Bourton, Dorset, show a consider- 
able number of well-made little engines of improved 
type. Mr. Hindley was one of the first engineers—many 
years ago—to bring out small vertical engines adapted to 


% We 





the wants of employers of small power, and he has gone 





RANSOMES, SIMS, AND JEFFERIE’S HORIZONTAL ENGINE. 


are condensing engines, working with a pressure of two 
or three ounces. The principal feature of novelty shown 
is in the construction of the boiler, which is now combined 
with the engine in one casting, and is so arranged that it 
need only be fired once in eight hours or so, the action of 
the furnace being that of a slow combustion stove. The 
firm have made engines and boilers of this kind before, 
but separate from each other. The combination is an 
excellent feature, and cannot fail to still further extend 


the popularity of these well-known and excellent little | 


motors. We may add that when they are used in laun- 
dries and on farms, the 
safety valves are loaded 
to a pressure of about 
2lb. on the square inch, 
in order that steam may 
be taken from the boiler 
for cooking food, boiling 
and drying clothes, and 
soon. The engines, too, 
are more easily started, 
and no disadvantage is 
entailed, as the trifling 
pressure is a matter of 
no moment to the boiler, 
and could not possibly 
cause an accident even 
if it were. The engine 
is largely used for pump- 
ing for the supply of 
mansions, &c. While on 
the subject of pumps we 
may call attention to a 
new Rider hot-air engine 
exhibited by Messrs. 
Hayward Tyler and Co., 
of London and Luton, 
which is fired with petro- 
leum instead of coke. 
The arrangements are 
very simple. We reserve 
a detailed description 
until we illustrate the 
engine. The Pulsometer 
Company has a very at- 
tractive stand,a big Deane 
pump being shown at 
work supplying a small 
cascade, the very sound 
of which refreshed the 
ears during the parching 
weather of the week. 
But the most noteworthy 
feature is a huge pulso- 
meter steam pump, slung 
on poles, showing the 
method of using it in 
sinking operations. This 
odd-looking but now well- 
known appliance only re- 
quires the addition of a boiler and steam pipe to enable it to 
lift to aconsiderable height 80,000 gallons of water per hour. 
The convenience and portability of this pump has insured | 
its adoption by contractors and others throughout the | 
civilised world, over 12,000 being already in use. By an 
ingenious modification of the steam inlet, a great | 
economy has this year been, we are informed, introduced | 
into the construction of the pulsometer, and the steam is 
by the Grel arrangement now cut off at the proper 
moment, just as by the expansion slide of a steam engine, 
thus allowing the steam to act expansively, and | 
saving, it is stated, nearly half its volume. This 
arrangement is shown ona small pulsometer in action. 

Messrs. Foden exhibited a traction engine mounted on 
springs, very similar to that which gave such an extremely 
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on steadily improving these engines in design and work- 
manship, so that they are now very good indeed. Most 
of the engines shown are fitted with an extremely simple 
spring governor, the action of which will be readily under- 
stood from the accompanying sketch, which only illus- 
‘trates the principle. The spindle is horizontal, and 
| rotated by the belt pulley E. The two weights, A A, are 
fixed on bell-crank arms pivotted at B B, and taking into 
|a sleeve C, which actuates the throttle valve. The 
weights are held together by two springs, one shown at 
| D, the other at the opposite side. The eyes at the ends of 


STEAM ENGINE. 


the springs are simply slipped over headed studs in 
A A, and the speed of the engine can be regulated by 


— 
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changing the spring at a cost of about twopence. The 
governor acts very efficiently. 
The most important exhibit of Messrs. Allchin, Linnell, 


and Co., is an apparatus for lifting grain by a blast of 











compressed air. We shall illustrate this in another im- 
pression; without engravings it would not be easily 
intelligible. The air is compressed by an engine 
and air compressor made by Messrs. Davey, Paxman 
and Co., of Colchester. We may add that the last. 
named firm does not exhibit any novelty in engines or 
boilers. Indeed, the firm seems to have arrived at that 
point when novelties are unnecessary, because it is not 
easy to see how there can be improvements on the ex- 
isting practice of the firm. One of their engines is shown 
at work driving a Huntingdon quartz crushing mil] 
which we have already hectentl in our pages, We 
understand that the demand for this mill is augmenting. 
and that it continues to maintain the high reputation it 
has enjoyed for some time in the United States. 

Messrs. Gibbons and Robinson show no novelty except 
an improvement in governors, by which the advantage of 
the double-beat piston throttle valve is obtained, while its 
disadvantage, the chance of putting it out of adjustment 
by screwing in the stufting-box gland too tight, is avoided, 
The spindle in the present case has a rotating instead of 
a sliding motion. The whole is very simple and efficient, 
ee shown by the firm are well designed and well 
made. 

A novel little engine is shown by Mr. Edwards, the 
inventor, on the stand of Messrs. Burlingham, Innes, and 
Paternoster. The object of the inventor is to dispense 
with a connecting rod and shorten and cheapen the engine. 
This he does by using a modification of the dog link, in a 
way that will be readily understood from the accompany- 
ing engraving. The link is made adjustable in its width 
by wedges, and the piston rod is guided by two flat plates, 
which bear one above and the other below the discs which 
take the place of cranks. Reversing is effected by sliding 
wedges in the excentric, something like Dodd’s system 
used some thirty years ago for locomotives. 

All the firms of note exhibit steam engines, but no 
novelties, save in little matters of detail. It is sufficient 
to name such firms as Clayton and Shuttleworth, Marshall 
and Co., Ruston and Proctor, Turner, &c. It is not neces- 
sary to add a single word of eulogism on the work of 
firms whose reputation is world-wide. One point deserves 
criticism. Not a few firms use hammered scrap iron for 
connecting rods, crank shafts, &. This is, no doubt, 
a very admirable material as far as strength is 
concerned, but it is impossible to give it a high 
finish. It is apt to be specked and streaky, and 
it is not nice stuff to turn or get up; we recommend 
engineers to use forged steel instead. That is a material 
at least as strong, and it will turn like so much cheese. It 
is quite free from specks and blemishes, and can have a 
surface like silver given to it by the use of wire brushes. 
English engineers would do well to take a leaf in this 
matter out of the book of their foreign rivals, especially 
the Swiss engineers, and, after all, the steel would not 
eost more than the scrap, which is an expensive material, 








COMBUSTION IN GAS ENGINES. 





Mr. H. Epps, an engineer in Magdeburg, has recently pub- 
lished some experiments on this subject in the Zeitschrift des 
Vereines Deutscher Ingenieure, and has attacked an article by 
Mr. E. Korting, in the same periodical, on “ Gas Engine Dia- 
grams.” In this article Mr. Korting maintained that the ordi- 
nary working diagram of the gas engine was useless for defining 
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the particulars of ignition and combustion, in consequence of 
the low velocity of the piston in the vicinity of the dead point. 
Mr. Ebbs admits that the diagrams given by Mr. Korting bear 
out his theory, and that the combustion curves rise more 
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sharply during slower speed of the motor than during greater 
speed, thusapparently showing acomparatively slower combustion 
during higher speed. But he points out that hitherto the same 
gas mixtures have been used for all piston velocities. The usual 


Fig. 3 
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method of taking diagrams that are to indicate combustion curves 
at different piston velocities has hitherto been to set the gas valve 
during each number of revolutions to be investigated, so that a 
certain number of suctions consumed a certain volume of gas, 
say 100 litres Consequently, work was performed at all piston 
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velocities with the same gas mixtures. At Fig. 1 sucha diagram 
of aSombart gas engine of 3-horse power is given, and line a 
gives the diagram at 180 and } at 114 revolutions ; in both cases 
128 suctions took place with a consumption of gas of 100 litres. 
On this basis of similar diagrams it was assumed that the dura- 
tion of combustion would be longer at a greater piston velocity. 
The reason for the change in the relative duration of combustion 
was attributed to the action of the straight or ignition channel. 
How such a channel can influence combustion has, however, 
never been explained, although experts accept this theory. 

Nevertheless it is somewhat extraordinary that very different 
results may be obtained with the same motors if the mixtures be 
different. The diagrams at Fig. 2, have been taken with 
155 suctions to 100 litres; therefore, with a weaker mixture, the 
revolutions were 180 at a, and 114 at b. The course of the 
curves shows very clearly that in this case the reverse is the 
result. Ata higher piston velocity the comparative duration 
of combustion falls much lower than in the case of a lower 
velocity. Such different results cannot be ascribed to the 
influence of the straight channel, and it is quite unnecessary to 
explain the theory of this influence. 

In taking the diagrams of Fig. 2, the gas volume alone was 
measured and kept constant, that of the air was not further 
limited. Ata greater number of revolutions throttling of the 
air current must naturally take place as it enters the compara- 
tively narrow air channel of the slide-valve, the motor’s power 


Fig. 





strip of paper resulted from a transmission that was driven by a 
steam engine withautomatic cut-off gear. Thedriving roller round 
which the paper made seventy-two minute revolutions. 
As the disc had a diameter of 200mm., the speed of the strip 
of paper was on the average 0°7536m. sec. At the axis of 
the roller a revolution counter was fitted. To insure equable 
speed the motor was connected with the transmission by means 
of belts and pulleys. Variations in the revolutions were 
obtained by changing the pulleys and alterations of the governor 
of the motor. The temperature of the cooling-water, the waste 
of which was discharged through tubing, was measured at a 
distance of about 5m. from the motor, and was kept at 
48deg. C., during the experiments. 

The motor had the following dimensions, and the ignition 
channel for suction was arran, as shown at Fig. 4:—Piston 
diameter, 170 mm.; piston stroke, 280 mm.; length of suction 
channel, 235 mm.; cross section of suction channel, 615°75 square 
mm. Capacity of contents chamber about 4285 cubicem, The 
motor was regulated by means of a very sensitive governor 
which opened the gas valve by means of a small click which 
disconnected the engine on its making too many revolutions, and 
consequently at the next stroke only air was admitted. In this 
case of course more air was admitted into the motor, and con- 
sequently the volume of air was rectified according to the 
number of the “regulations” of the motor. The volume of air 
was measured at 200 suctions, so as to reduce toa minimum 
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Mixture 5,38 tol 
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of suction is reduced, and, as the volume of gaz admitted during { any mistakes in reading off the motor, Let the volume of 


all revolutions was kept constant, the composition of the mixture 
must have been considerably altered. In the experiments given 
below it was found that a 3-horse power Sombart gas engine 
admitted about 28 per cent. more air at 110 revolutions than at 
180. When so very thin a mixture is ignited the combustion 
must be slow, whether the motor runs at 114 or 180 revolutions. 
This is shown by the diagram at Fig. 3, which was taken at 180 
revolutions with unaltered channel. There were about 165 
suctions to 100 litres, and therefore the mixture was somewhat 
similar to that of diagram 8, at Fig. 2. 

As the velocity of revolution exercises so strong an influence 
on the volume of air in the case of this motor, measurements of 
the quantity of gas consumed are not sufficient ; but care should 
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be taken to maintain as equable a proportion of air and gas as 
possible. The easiest method of obtaining this is to measure 
the volume of air consumed and to regulate the gas valve 
accordingly. Experiments were conducted with a view to test- 
ing Kérting’s results, in which this was borne in mind. A 
3-horse power Sombart gas engine was used, and the air was 
supplied to the motor through a cast iron pot, which was con- 
nected by means of a couple of perfectly air-tight pipes with 
gas meters, for there was no meter at hand sufficiently large to 
be used alone. As different rates of compression must result 
from different velocities, an iron plate was placed under the 
piston during the experiments with varying velocities, by which 
means nearly the same compression was reached for all the 
experiments. Two indicators of Schiiffer and Budenberg were 
used for taking down the diagrams; one, which by a special 
contrivance was actuated by the piston, served to take down the 
usual working diagrams, the other marked the time diagram on 
strips of paper payed in under the pencil with as near an 


approach to regularity of time as possible. The motion of this 











air be L, the volume of gas, on 200 suctions, G, and let 
the number of regulations while the meter is sucking in air 
200 times be = n, then the corrected volume of air will be 
me nxG : P _ Lk 
L = L 500 , and the proportion of mixture M G' 
This proportion was kept as constant as possible as 5°3, during 
all the variations of revolution velocities. How far this was 
successful will be seen below. Diagrams were taken after about 
110, 132, 164, and 184 revolutions of the motor. In the follow- 
ing table the time requisite for combustion is expressed in per- 
centages of the time in which the duty stroke was completed ; 
both figures are taken directly from the diagrams in which the 
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period of combustion was compared with the period from the 
commencement of pressure to its highest point. Unfortunately, 
the spring for the diagram which recorded + 5mm. of pencil 
stroke for 1 kilog. square cm., was rather too weak, wavy 
combustion and expansion being the result in some places. In 
these cases the expansion line was followed along its legitimate 
course by dots, and the time of the highest pressure thus 
determined. As at least four, sometimes ten diagrams were taken 
at each experiment, a good working average could always be 
obtained. The results for the ignition channel in Fig. 4 are put 
together in the following table. The diagrams are reproduced 
at Fig. 5. 

















Revolutions .. .. .. «- 110 ee 182 - 164 .. 184 
Proportion of mixture .. 5°15... 53 « 5°37 .. 5°88 
Relative duration of com- 

bustion Tae us SOF 4. T:Sh. .. TOS 


Maximum and minimum of 
relative duration of com- 
bustion .. .. «. «. 7°85—8°4.. 7°64—8'4 .. T—8'9 .. 6°5—8'1 


To obtain the relative duration of combustion by ignition 


from a longer channel, a piece a was placed—Fig. 6—between 
the frame of the motor and the casing of the slide valve, by 
which means the length of the channel was increased 50 mm., or 
21°27 per cent. As the condensation chamber was proportion- 
ately increased by this alteration of the channel, it had to be 
reduced to its former capacity by means of an inset under the 
piston ; otherwise the motor remained unaltered. These expe- 
riments now gave almost similar results. The average relative 
duration of combustion lay, when diagrams were taken under 
similar conditions, between the values 7°3 and 8°56 per cent., 
just as they had oscillated previously between 7°246 and 8°07 
per cent. Legitimate differences could not be discovered, and 
it seemed that the relative duration of combustion was reduced 
in proportion as the revolutions were increased. 

These results may therefore be summarised in the following 
sentences :—(1) The relative duration of combustion is nearly 
constant in the Sombart 3-horse power gas motor when the 
revolutions vary from 110 to 184, but appears to decrease 
slightly at higher piston velocities; (2) the absolute duration of 
combustion is greater with a small number of revolutions than 
with a greater number—it decreases more rapidly as the revolu- 
tions increase; (3) if ignition be caused by a channel made 
larger by 50mm., or 21°27 per cent., no important alterations in 
the duration of combustion, as compared with cases where the 
ordinary channel is used, can be discovered. It is worthy of 
notice that the absolute duration of combustion is so rapidly 
reduced by a greater number of revolutions, and this pheno- 
menon might perhaps be ascribed to the action of the channel ; 
but as there is a much simpler explanation for it, so mysterious 
a theory need not be adopted. 

The combustibility of a gas mixture depends naturally upon. 
the quantity of air present in comparison with the volume of 
gas, but is also undoubtedly influenced by the volume of 
different forms of presented in this case by the residuals. 
As a smaller volume of combustible mixture enters the engine 
during higher speed of the motor, and as the quantity of 
remaining residuals is not altered, at least in the case of the 
Sombart engine, where the exhaust valve is comparatively 
very large, the mixture introduced becomes proportionately 
diluted by residuals, especially at the piston, during higher 
speed. Consequently the period of combustion should be 
comparatively greater during higher speed, if other circum- 
stances did not step in to accelerate it. In the first place, the 
engine attains a much greater internal heat during increased 
speed. Even though the cooling of the volume might be 
increased, so that the exhaust water should retain the 
same temperature, still, as the gases cannot conduct 
the heat so quickly, a rapid cooling outwards would 
not result. The mean cylinder temperature must rise, and con- 
sequently so must also the rapidity of combustion. Further 
it is clear that a smaller volume of mixture, as taken in during 
higher speed, would, under similar circumstances, require less 
time for complete combustion than a greater. But finally, the 
combustion of even a more diluted mixture must be more rapid 
at greater speed, for a higher piston velocity must naturally 
increase considerably the whirling of the gases inside the 
engine. 

The violence of the eddies corresponds in general to the 
piston velocity, that is, within certain narrow limits it is very 
nearly proportionate. Thus the absolute rapidity of com- 
bustion would grow in proportion to the piston velocity, 
or the relative period of combustion would remain 
constant. But the absolute rapidity of combustion increases 
more readily than the eddies would justify, because, at a higher 
speed the volume of the mixture to be consumed decreases 
proportionately, and the heat of condensation increases in like 
proportion. 

After a careful examination of the ignition channel, it appears 
that this must have been supplied during all the experiments 
with similar or nearly similar mixtures, and, as it is besides 
long and narrow, and as consequently the mixture, sucked in 
at great velocity, must pass through it in one direction only, the 
presence of eddies or whirls in it cannot be assumed. Nor can 
the duration of combustion in the channel itself be assumed to 
be influenced by the velocity of the piston, for ignition is intro- 
duced when the piston is nearly at rest and at the lower dead- 
point position, and during equal pressure the channel is always 
one-third full, the upper end full of gum mixture, and the other 
two-thirds filled with mixture from the cylinder. Consequently 
the duration of combustion in the channel cannot vary at all, or 
only very slightly. How, then, can the channel influence the 
duration of combustion? When further allowance is made for 
the fact that at increased speed a mixture of less combustibility 
must have been introduced along two-thirds of the channel, it 
seems particularly unreasonable to credit the channel filled with 
a more diluted mixture and otherwise unaltered, with causing 
the greater rapidity of combustion. 

The experiments, which were conducted with the ‘greatest 
care, point to yet another result, which does not exactly assist 
the channel hypothesis. During the experiments the variations 
in the rapidity of combustion were considerable, and lead to the 
conclusion that the different records obtained from the diagrams 
of experiments under similar conditions must have resulted 
from slight alterations in the proportions of mixture, or from 
possible disturbances and changes in the eddies in the engine, 
Apparently such disturbances exercise a much greater influence 
on the relative duration of combustion than any alteration of 
piston speed or channel dimensions. 








CONSUMPTION OF IRON AND STEEL IN IRELAND.—A correspon- 
dent in the North of England, writing on this subject, says :— 
‘*Tt has often been observed that Ireland ought to be a much more 
extensive consumer of British manufactured iron than is actually 
the case. This remark does not of course apply to the Northern 
city of Belfast, which in the enterprise of its leading inhabitants, 
and in the success of its industries, resembles the North of England 
or Scotland rather than the remainder of the Sister Isle. Ireland 
is not rich in minerals, but it has all the elements of a thriving 
agricultural country if only its population would devote themselves 
todeveloping its natural resources, instead of perpetually squabbling 
over political and social questions. If the nature of the steam- 
boat traffic between, say, Liverpool and Cork, be examined, it will 
be found that a little bar iron and fencing wire is sent to the latter 

ort, and that live cattle, butter, eggs and so forth, are sent back. 

ut what is most suprising is that dead meat, hams, flour, and 
Indian corn, from America, are imported in large quantities into 
the South of Ireland vid Liverpool. There is here abundant 
material for thought. If the demand in the towns is sufficient to 
draw food supplies from a distance of thousands of miles, surely 
partially employed agriculturists in the immediate neighbourhood 
should endeavour to supply it, and should not suffer themselves to 
be supplanted by foreigners. If it is a question of rent, it should 
be lowered to suit. If of railways, of agricultural machinery, or 
other capital expenditure, these should be provided. The consump- 
tion of British manufactures would so increased, and the 
augmented agricultural production would provide the means to 





pay, to the mutual benefit of both parties,” 
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Registered Telegraphic Address" ENGINEER NEWSPAPER, 


*," All letters intended for insertion in Toe Enornerr, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
ily for publication, but asa proof of good faith, No notice what- 
ever can be taken of y ti 
*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 
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ts that letters of inquiry addressed to the public, and intended 
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stamp, in order that answers received by us may be forwarded to their desti- 
u No notice can be taken of communications which do not comply 
with these instructions. 
R. S. (Belfast).—Messrs. Gresham and Craven have a patent for an almost 
precisely similar invention. 
W. E. P.— You can obtain full particulars of the Whitworth Scholarships by 
applying to the Science and Art Department, South Kensington Museum. 
X. Y. (Cork) —To begin with, read Law's *' Civil Engineering,” published by 
Crosby Lockwood and Co., last edition. You will jind in it inyormation 
which will suffice to direct you us to an extended course of reading. 

Errata.—ZIn our last impression, page 521, 25th and 26th lines Srom top 
should be transposed; and the 86th line from top should read, ** Alioth 
and Co., of Bale, and Cuénod Sautter and Co., of Geneva.” On page 522, 
46th line from top, for * watts,” read * whats,” 








GOLD SEPARATORS, 
(To the Editor of The Bngineer.) 


Sir.—Can any of your readers give us address of makers or agents of 
a Ly = — gold separator ? G. N. anp 8. 
une 


AUTOMATIC PLANE IRON GRINDER FOR SLATE WORKS 
PLANING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—We want the name of a maker of an automatic machine for 
grinding the plane irons of machines used in slate works. . oC. D. 
Italy, June 24th, 








GRINDING SALT. 
(To the Editor of The Engineer.) 
§1r,—Would any reader kindly inform me if he knows of any firm of 
— that makes a cheap machine for grinding lump salt, » 3 table 
A. 


Darlington, June 22nd. 
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THIRTY YEARS PROGRESS OF INDIA, 1858-1888. 


Turrty years having elapsed since India came under 
the direct control of the Crown, it occurred to the Secre- 
tary for that country that a review of the history of 
Indian administration during the period, summing up 
and supplementing the annual reports, and forming a 
continuation, as it were, of a similar work issued by the 
East India Company in 1858, might be useful. The 
review has recently been published in the furm of a 
Blue-book, containing in thirty-three pages much interest- 
ing matter as to administration, army, condition of people, 
education, finance, forests, heads of revenue, hospitals, and 
sanitation, justice and police, land revenue, legislation, local 
government, native states, political relations, post-office and 
telegraphs, public works, surveys, trade,and manufactures. 
The thirty years reviewed having been both freer from 
internal troubles and war than any previous equal period, 
the Government directed their attention more to measures 
of improvement and progress, and now claim as the result 
that the advance of the country has been most rapid, 
and that the average Indian handicraftsman, landholder, 
ryot, or trader, is better off than formerly. 

The extension of canals, railways and roads, and im- 
provements of seaports, have caused a great expansion of 
trade. Exports and imports increased from £39,750,000 
in 1858 to £155,500,000 in 1887-8. The volume of the 
trade has increased in greater proportion, prices of 
most goods being lower. In addition to the cotton 
spinning and weaving industry, there is a great 
and rapidly increasing production of coal, and the 
next generation may perhaps see ironworks and 
the production of metals carried on largely. In old 
times India produced its own iron, and made its own 
tools by individual workmen on a small scale after rude 
methods. Since 1858, the change, then already in opera- 
tion, has been more rapid. Machine-made tools are 
superseding local manufactures, New industries have 
arisen, such as flour mills, iron foundries, oil mills, paper 
mills, pottery works, rice mills, saw mills, shipbuilding 
yards, and the great workshops attached to railways. In 
1858 a little coal was rai in Bengal, but most con- 
sumers got the article from England. At present the 
output of Indian collieries is 1,388,000 tons a year, as 
compared with an importation of 765,000 tons from 
abroad, and new coalfields are being opened. Employ- 
ment for artificers, carpenters, and masons is better than 
ever, and some of the great hydraulic and railway works 
erected by native workmen are worthy monuments of the 
first thirty years of direct rule. A singular omission 
in the review is the absence of any reference to the 
growth of the shipping trade, which increased from 
5,756,396 tons in 1858 to 25,111,004 tons in 1887-8. 
Railways increased from 300 miles in 1857 to 14,000 
miles in 1887, carrying 95,500,000 passengers and over 
20,000,000 tons of goods, with 2500 miles under construc- 
tion. Railways have been, or are being, made on all the 
main routes, The system of military lines on the North- 
West frontier is nearly complete, and several lines have 
been made for the protection of tracts specially liable to 
famine, but branch and cross lines have still to be con- 
structed. The cost of Indian railways open to traffic at 
the end of 1887 was £182,879,000, and the net earnings 
5°12 per cent. of this capital; but owing to the interest, 
&c., of the guaranteed railways being gone in gold, the 
working of the railways in 1886-7 showed a loss of 
£1,188,668. 

There has been spent on roads and bridges about 
£1,500,000 a year since 1858, New trunk 8 are now 
rarely required, and tolls have been mostly abolished, 
or only levied occasionally at ferries or temporary bridges 
of boats, but as railways extend much will have to be 
done in making feeder roads to them, especially in pro- 
vinces where the rainfall is heavy, and carts cannot ply 
far from five to seven months in the year, except on 
bridged and metalled roads. After railways the most 
important public works are canals and irrigation works, 
whereby water is carried to the fields wherever required, 
embankments keeping out flood waters and navigation 
canals, In 1858 the total area irrigated from all the 
canal systems was under 1,500,000 acres. Since then 
these works have been considerably extended, and in 
1886-7 the area irrigated had risen to 10,951,000 acres, 
producing a net revenue of 3% per cent. on a capital ex- 
penditure of £25,136,000. The revenue from these works 





varies from little or nothing on the Orissa, Sone, and 
Toonga Bhadra canals, to 15 per cent. on the Cauvery, 
Godavery, and Kistua irrigation works. In 1858 nothing 
had been done for sanitary reform outside a very few 
large cantonments and cities. Sanitary reform is being 
attempted in all cities and towns having any kind of 
municipal organisation, and even in villages. In a con- 
siderable proportion of municipal towns some sanitary 
improvement has been effected, but in most towns, even 
in Calcutta, unsanitary conditions cause much preventible 
death and disease. In rural districts but little sanitary 
reform has been carried out, and no serious reduction has 
been made in the prevalence of fever, or the recurrence 
of cholera, while the former has in some places become 
more endemic through the raising of the subsoil waters 
by irrigation canals, without adequate provision for 
drainage. A regular supply of pure water has been pro- 
vided for twenty-three cities and towns, and the supply 
of other places much improved, the only practical sani- 
tary effort which the natives constituting the majority of 
the local boards appreciate. A sanitary measure of great 
importance was passed a few months ago, and it is to be 
hoped that the Government will be more active in carry- 
ing it out than in the past.1 Telegraphs have increased 
from 3000 miles of single wire and a few score of offices 
in 1859, to 30,034 miles of line, 86,890 miles of wire, 
and 2389 offices in 1887. The receipts, after paying all 
charges, amounted to 44 per cent. on the cost of construc- 
tion, £4,000,000. 

Before 1858 the great Trigonometrical Survey had been 
organised, and by the end of 1887 the survey of all India 
was nearly completed. For the whole of Continental 
India the maps and geographical materials are as good as 
the country can afford. The geological survey has been 
carried over the greater part of India, the formations 
described and mapped, with special reference to tracts 
believed to contain coal or minerals. The marine survey 
has continued its work; the coasts and harbours have been 
surveyed, and charts of soundings published. : 

For the management of harbour affairs at the chief 
seaports, trusts have been since 1860 constituted, formed 
of European and native representatives of the shipping 
and trading interests. These trusts manage all port 
affairs, but cannot borrow money, impose dues, or under- 
take great works without the sanction of Government. 
These bodies have worked satisfactorily. The docks and 
wharves of Bombay are, and those of Calcutta shortly 
will be, fully up to the standard of modern requirements ; 
ample wharves have been provided at Rangoon; im- 
portant harbour improvements have been executed at 
Karachi. The Madras harbour works have not been suc- 
cessful, through the physical difficulties of the situation. 
Harbour and port charges are almost everywhere much 
lower than they were, in some parts being only one-half, 
and the works executed from borrowed money yield a net 
revenue sufficient to both meet the interest on capital and 
pay it off within a moderate term of years. A defect in 
this interesting account is giving money sometimes in 
pounds, sometimes in rupees, and sometimes in rixrupees, 
the value of the latter—ten rupees—not being imme- 
diately apparent, renders comparison difficult. 


THEORY AND PRACTICE IN STEAM ENGINEERING. 

It is, we think, a pity that Mr. Willans did not, in the 
letter which will be found on another page, extend his 
quotations from the article which he criticises. Had he 
done so, it would have been, perhaps, more apparent than 
it is now that up to a certain point at all events, Mr. 
Willans is in strict accord with us. We have said, in the 
most emphatic way, that the formula E = rt r : 
lutely and rigorously true. It is not easy to read Mr. 
Willans’ letter without feeling that he thinks we hold a 
different opinion. We have some difficulty, nevertheless, 
in ascertaining with precision what is the way in which 
our views and Mr. Willans’ differ. He shows that the 


formula E = = + does not apply toa practical steam 


is abso- 


engine. That is precisely our contention. Up to this 
point, at all events, there is no difference between us that 
we can see; and we are glad to find a man so well versed 
in both theory and practice enforcing a truth which is 
constantly lost sight of. All that he has to say concern- 
ing ice and ice-cold water seems to us to be neither more 
nor less than an expansion of our own arguments, a use- 
ful expansion too, which will make the lessons we wish to 
convey all the clearer. After getting thus far, however, 
together our paths diverge. Mr. Willans attributes to us 
views which we have never held or urged concerning such 
men as Rankine, who is certainly not to he classed as a 
modern teacher of thermo-dynamics. As to what is and 
is not taught to the rising generation in lecture-rooms 
and through the medium of text-books, Mr. Willans is 
pertoatiy free to speak concerning his own experience. 

e are quite willing to concede that he has never heard 
nor read an erroneous or misleading statement concerning 
the steam engine, and emanating from a teacher, but he 
must at the same time concede similar liberty to us, and 

rmit us to hold that according to our experience—which 
is different from his—there is a great deal of erroneous 
doctrine taught in various ways by men who have no 
real acquaintance with the steam engine. It is against 
such erroneous doctrine that we shall continue to warn 
our readers. 

Mr. Willans, in the last paragraph of his letter but one, 
makes a very explicit statement. “Before,” he says, 
“denouncing theorists, who havedone,in spite of what you 
say, enormous services to modern steam engineering.” 
We are quite willing to join issue with Mr. Willans on 
this point, and we call on him to show what the service is 
that has been done by the theorist. In order that this 

uestion may be discussed with advantage, it is essential 
that the sense in which we use words should be very 
carefully and clearly defined. The only “enormous 
service” that can be, or has been, done to steam engineer- 


1 THE ENGINEER, 24th May, 1889, page 444. 
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ing must consist, we hold, in augmenting the actual 
efficiency of the engine for a given purpose; in 
augmenting the economical efficiency of the steam engine, 
in regard to fuel burned and work done; and in extend- 
ing the utility of the steam engine. Now, we assert that 
the pure theorist has never suggested any means of 
augmenting the efficiency of a steam engine which has 
proved successful in practice. The pure theorist has 
never suggested any method of economising fuel which is 
successful in practice; and lastly, the pure theorist has 
never suggested any extension of the utility of the steam 
engine which is successful in practice. It is for Mr. 
Willans to cite examples to the contrary, always bearing 
in mind that we are dealing broadly with the whole 
subject. For example, compounding a steam engine 
results in economy. But compounding did not emanate 
from the brain of the pure theorist. On the contrary, 
theory goes to show that nothing is to be gained by 
compounding, and at this moment there is no mathe- 
matical theory of compounding consistent with 
facts, which will explain why it is more economical 
to work steam at a given pressure in a compound than 
it is in a simple engine. Again, the use of triple 
expansion engines was not suggested by the man of pure 
science. It was got, like almost every other improvement 
in the steam engine, by the process of trial and error. 
Surface condensation was not suggested by the man of 
pure science. Its practical application was worked out by 
trial and error. If we turn to the extension of the use of 
steam, we find that our modern railway system owes its 
existence, not to the theorist, but to men like Hackworth 
and Stephenson and Trevithick, who knew absolutely 
nothing of thermo-dynamics. To go from great things to 
small, the very system which has alone rendered high- 
speed engines possible, namely, that the engines should 
be single-acting, so that they may always exert a thrust 
on the connecting-rods, was first suggested nearly twenty 
years ago in the pages of this journal, not by a theorist 
but by an engineer. 

We do not blame the scientific man for all this. It is 
essential that there shall be in this world a division of 
labour. It is the business of the practical man to coilect 
facts and data; or, at all events, willingly or un- 
willingly to provide information. It is the business of 
the scientific man subsequently to arrange these 
facts, and explain, if he can, why certain results 
are obtained. It is extremely difficult to see how or why 
a scientific man should elaborate the idea of a railway out 
of his own brain any more than the practical man. There 
is absolutely, so far as we can see, no reason why a know- 
ledge of the theory of the steam engine should always go 
with, aid, or develope the inventive faculties. The deve- 
lopment of theory has followed practice; it has not pre- 
ceded it. It is not for what they have not done that we 
blame or criticise certain modern teachers of thermo- 
dynamics. It is because they maintain that there is in 
existence a sound theory of the steam engine, which will 
guide the engineer in his practice, whereas there is nothing 
of the kind. We are not alone in holding this view. It 
is the utterance of no less able a man than Hirn. It is 
impossible to read the report of the extended discussion 
which took place on Mr. Willans’ own paper read before the 
Institution of Civil Engineers, without seeing that there is 
at present an absolutely irreconcileable difference of opinion 
among the ablest engineers and theorists as to what goes 
on in a steam cylinder. Puzzles constantly present them- 
selves in steam engine practice which bafile the man of 
pure science and the engineer alike. Why, for example, 
should the percentage of steam condensed—the missing 
quantity—be even greater inatriple expansion engine than 
itis ina single cylinder engine? Again, not long since the 
valve gear of the intermediate cylinder of a large steamer 
in the New Zealand trade broke down, and that cylinder 
had to be disconnected, and the vessel worked with two 
cylinders only, namely, the high and low. The boiler 
pressure was kept unaltered at 1601b.; the result was the 
same speed and the same consumption of coal. Why is 
this? Why is it that the man of pure science has not 
long since taught the engineer how many cylinders will 
give the best result, and what their capacities ought to 
be. If this cannot be taught by theory, then theory 
breaks down on a most essential point. The fundamental 
proposition of the man of pure science is that the efficiency 


of heat engines is to be measured with the t ‘rule. 


Outside this line of argument he is helpless. Let 
us take Mr. Willans at his word, and assume that 
each and every professor in the kingdom tells his 
pupils with elaborate precaution that this rule does 
not apply to the steam engine, that it refers only to an 
ideal engine which has no existence. Grant this, and we 
ask, What does the professor give in the place of the 
T-t, 

7! 
shape or way in practice, what is its use? Why should 
time be spent in learning it and the deductions drawn 
from it? Will Mr. Willans open his eyes and see for 
himself how often the relative merits of steam engines 
have been estimated, until of very late years, in terms of 
this very equation? Either this theory does apply fully 
to the steam engine, or it applies partially to it, or not at 
all. Mr. Willans admits that it does not apply at all—at 
least, so we understand him; but he is not prepared to 
say, therefore, that it is not of value. Neither are we; 
but we are oa to say that it is not only of no value 
as regards the steam engine, but that it may mislead and 
do harm; that it may prevent attempts being made to 
break new ground. Let us, for example, sup that we 
have a piston in a cylinder, and that behind that piston 
is a nearly perfect gas. By applying heat, the piston 
being kept at rest, the pressure of the gas will be raised. 
The piston may then be permitted to move and the gas to 


expand and do work, and the formula E= re may 


If this formula has no possible application in any 


apply very well to any two or more engines working with 
nearly perfect gases, But the formula may be entirely mis- 





leading if applied not to gas but to two liquids like water 
and ether which have to be converted into vapour before 
they will dowork. In this case we shall have a liquid under 
the piston to begin, and we may suppose that the tempera- 
ture T at which the piston begins to move is the same for 
water and ether, and that the temperature ¢ at which the 
stroke of the piston terminates is the same in both. It 
does not follow that the efficiency of the two engines must 
be the same; because part of the work done by the heat is 
internal work done in vaporising the liquid; part of it 
consists in moving the piston against a resistance. This, 
however, is going over old and trodden ground. 

To sum up, it seems to us that the principal difference 
between Mr. Willans and ourselves lies in this--that he 
believes that theorists have done enormous service to the 
steam engine, while we hold that not only have they done 
next to nothing for the steam engine, but that no true and 
complete theory of the steam engine yet exists. All the im- 
provements that have been made in the steam engine are 
the result of trial and error; just as in the case of any new 
type of locomotive, it is impossible to tell by theory 
what is the proper diameter for the exhaust nozzle. The 
only way to arrive at the correct answer isto put on various 
nozzles one after the other until that which is best is 
obtained. In the same way not even Mr. Froude is able 
totell beforehand what is the proper pitch, and surface, and 
diameter of the screws for a ship of war. Nothing will, 
we think, be read with more interest, or will be more 
calculated to clear the ground, than an authoritative state- 
ment of the claims of the theorist to pose as the improver 
or developer of the steam engine. The engineer and the 
man of pure science will then alike know on what ground 
they stand. 


THE PRESENCE OR ABSENCE OF SHINGLE, 


THosgE who dwell in countries the shores of which are 
abundantly supplied with shingle hardly estimate sufli- 
ciently the advantages they possess. It is only when a 
comparison is drawn with the results of the absence of it 
in lands less favoured in this respect that those advantages 
can be estimated at their true value. Not alone do these 
include the primary, and perhaps the most important 
advantage of the protection its accumulation affords to 
our foreshores, which otherwise must suffer far more than 
they do from the inroads of the sea; but we possess in it 
a never failing supply whence may be drawn the main 
ingredients of many compositions which enter largely into 
constructive work. We have lately noticed in a journal 
published in the East, mention made of the large outlay 
that has to be incurred to provide substitutes for this 
useful material so abundantly lavished by natural causes 
along the whole of our coast lines. For very many 
works, especially for marine works, the absence of shingle 
in tropical climates, or in those nearly assimilating to 
them, the alternatives employed have to be quarried often 
long distances inland, and prepared for admixture by 
expensive processes. As the result, there are many kinds 
of work the cost of which bears no comparison with 
similar work executed in more western lands, and the 
journal referred to above has discussed at considerable 
length the reasons why the shores of the lands situated as 
we have indicated are almost entirely bare of shingle. 

At first sight these are not easy to realise. There are 
few countries which do not possess along their coast lines 
the formations from which the shingle is, with ourselves, 
derived by the wash of the sea waves. Many instances 
where this is the case are known to our own experience; 
and yet, although the raw material is there, the shore in 
the vicinity of such places is, notwithstanding, always 
bare of shingle. The writer of the remarks to which we 
have referred attributes this absence mainly to the coral 
formations which are so freely distributed along tropical 
shores; but this cause can, we should say, be only partially 
operative. Where these formations exist we can under- 
stand—as is contended by the writer referred to—that 
they operate as a kind of submarine groyne, and may 
arrest the travel of the shingle in deep water far out from 
the shore line, while they check the force of the waves 
which would act as carriers towards it. But, after all, 
such a cause would only act partially. If it were sufficient 
to explain the entire absence of beach in such situations, 
we could rest contented with the explanation; but it is 
manifest, for the reasons stated, that it is not so. Beaches 
do form in the tropics to a certain extent, though of small 
dimension only, and shingle rarely enters at all into their 
formation. They are nearly always composed of broken 
corals, dead shells, and other marine disjecta. Of shingle, 
as we understand the meaning of the term, there is none, 
nor can the substitutes we have named act with the 
efficiency as a wave-breaker that shingle does. A 
beach so composed cannot be made to conform to 
the run of the sea, and take the shape best adapted 
to bring about the gradual expenditure of its force 
in the same degree as shingle. Our view is that 
although the crude material, the stones embedded in 
certain formations, is present in the tropics, it is from 
some cause or other not exposed to the denuding action 
of the sea waves; and the fact follows that shingle, as 
known to us, is scarcely ever to be found in countries 
situated in the mid and lower latitudes. 

The opinion we ourselves have formed as to the cause of 
this is, that the exceedingly restricted tidal range of such 
latitudes operates to prevent the force acting to disembed 
the stones from their matrix. This absence of shingle 
beach is noticeable wherever the tidal range is confined to 
a limit of between one and two feet. For it cannot be 
postulated that there is any deficiency of mere wave force 
as regards countries so circumstanced and the shores of 
more westernly localities—the giant rollers of the mon- 
soons break upon the shores of India with fully the 
violence that do the storm-driven waves of the Atlantic 
upon the western coasts of Ireland; and if it was to such 
an agency that the disintegrating effect of the sea upon 
the cliffs forming a shore line was due, we may be certain 
we should observe its effect in accumulation of shingle all 
the world over. And yet, although this protective agent 
is, as we have pointed out, altogether wanting on the 








coast of India for instance, although this is exposed 
to the same violence of wave action, encroach- 
ment upon it is far less common than on our 
own shores. The fact necessarily leads to the con- 
clusion that there must be some effect—all other 
causes being operative or present—attributable to a 
difference of conditions, which we can only find in the 
ditference of tidal range. Now where this is confined toa 
bi-diurnal alteration of the water level to the extent of 
some 15in, only, the vertical curvature of the foreshore is 
rarely disturbed. The beach, or the sandy slope which 
serves as such, becomes well-defined and consolidated, 
When, however, the variation in level reaches the figure 
of some 10ft. or 12ft., the conditions are entirely changed, 
At one altitude of the tide in rough weather, the foreshore 
has an altogether different configuration to that it presents 
at another, and the protection afforded by a well-defined 
and fixed run for the wave is lost. During the daily re- 
curring changes in such configuration there must occur a 
neutral point at which any such protective form is absent, 
and we conceive it must be during such neutral periods 
that the waves rush on unchecked—unless, of course, pro- 
tected by a shingle bank—until they strike the cliffs and 
wash out from their base the stones imbedded in them, 
It may be, probably, that there are those among our 
readers who may be able to furnish a more satisfactory 
solution of the reason why, in high thermometrical regions, 
shingle is rarely to be found on their seashores. But the 
fact that such absence is always co-existent, so far as ig 
known to our own experience, with a limited tidal range, 
seems to point with much force to the establishment of 
our own theory, and it is rarely that we have seen waves 
in India break against a high coast line. 


THE MINERS’ STRIKE IN THE RUHR DISTRICT, 


CoNSIDERABLE general information may be gathered 
from a report which the Chamber of Commerce of Dort- 
mund, Westphalia, has addressed to Prince Bismark re- 
specting the strike in the Ruhr coal district. It appears 
that this strike of the miners, in the beginning of May, 
happened to break outa month before the term fixed— 
June 2nd—by the international leaders, and that owing 
to this prematurity it neither reached the universal 
extent nor caused the disastrous consequences it was 
calculated to produce. A serious lesson, however, it has 
taught all parties concerned. It has demonstrated ina 
most forcible manner, that for the future ways and means 
must be found to protect international intercourse, and the 
trade and commerce of a whole nation from the danger of 
existing, as it were, at the mercy of a destructive ey 
How this is to be accomplished, may as yet be too early 
to decide. Not only will the establishing of large stocks 
of coal and other fuel, the utilisation of other material 
and of other elementary powers for replacing steam have 
to be considered, but to touch the root of the 
evil, and not merely the branches, it will have to be 
pronounced, firmly and decidedly, that where the law has 
acknowledged the right, it will also insist upon a _- 
In military and official relations this is strictly observed ; 
but even in the most humble social position, as in the 
most elevated, nobody pretends to be exempted. The 
Prime Minister of a country is guided by a sense of his 
responsibility ; the apprentice is aware that he is bound to 
his master, and liable to some punishment on leaving 
without notice ; and the humblest servant girl, on enter- 
ing her service, knows what she has a right to expect, and 
what is her duty in return. It was reserved to the modern 
social legislator to declare the much-courted “ working 
man” free from responsibility. This willneverdo. Late 
experience has proved most forcibly the danger of such 
unsound morals. The sympathy of a thoughtless crowd, 
which the strikers are pretty sure to meet with, may be 
partly only good nature, more ignorance than lawlessness ; 
put in encouraging what is in itself wrong and causes loss 
to others, it is not without danger, and might in troublous 
times lead to serious harm. As things appear at present 
in Germany, the working man, even if he is in the wrong, 
feels pretty sure that no harm can happen to him; that 
the advantages of non-possession of the poor law, the 
difficulties of ascertaining damages, &c., &c., will keep his 
master from going to law. 

When astrike similar to the movement in the Rhenish- 
Westphalian districts was announced from Saarbriicken, a 
kind of relief almost was felt, and a different view of the 
whole subject began to spread. For not only had this 
Saarbriicken district, purely and strictly governmental, 
been looked upon as in every respect a model, but it was 
known to be financially better situated and more inde- 
pendent of consumers than any other district. If there- 
fore disturbances could have occurred in these Govern- 
ment mines, without any previous warnings or any 
assignable cause, might not something be said for the 
severely blamed Rhenish or Westphalian masters? Evi- 
dently it was neither insufficient wages nor long hours, 
nor yet unjust, or even inhuman treatment, which lay at 
the Settenn of this movement. 





RAILWAYS AND LABOUR, 


Wits the increased railway traffic receipts, there is necessarily 
a large addition to the payments for the labour needed in the 
working of the railways, and there is an agitation now in pro- 
gress for still further additions. The chief railway companies 
have been adding to their expenditure for more than a year, 
but there is the certainty that when the present half-year is 
reported on there will have been the largest addition for a long 
time. The increase is apparent in most of the great spending 
departments of the company, but it will be especially so in the 
maintenance of way and works, in locomotive power, and in 
traffic charges generally. In locomotive power, for instance, 
the London and North-Western paid £9000 more for wages in 
the past half-year than in its corresponding predecessor ; and 
the same company paid £5000 more for wages connected with 
the working of locomotive engines, in the comparison of the 
two periods. A little over 50 per cent. of the increased receipts 
were in that time paid out for increased working expenses, and 
this might be set down as directly wages, and indirectly nearly 
all wages—the direct additions being in actual payments of 
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larger sums and the indirect, payments for coal, which are 
nearly all paid out by the receivers into the labour market. 
In one or two branches of the expenditure of the railways, the 
repair and renewal of wagons, for instance, there have been few 
additions to the amounts paid for wages, but it is inevitable 
that an increase will be shown in these also, There is now sucha 
vast addition to the traffic that the wear and tear of the rolling 
stock must be heavier, and we must look to the sums paid 
for wages in those departments being also speedily increased. 
In traffic expenses the increase is already very evident, and it 
is to be observed that traffic expenses, the maintenance of way 
and works, and the cost of locomotive power, form two-thirds of 
the total expenditure on railways, so that the increase of the 
wages paid in them must speedily affect the total expenditure 
of the railway companies, As we have said, that increase is not 
only an accomplis ed fact, but also an expectant one, for it 
continues, and is likely to continue, though scarcely in exact 
ratio with that of the increase in the traffic receipts. It must 
be satisfactory to find that there is this ability to compensate 
more fully the labourer, for the railways will speedily reap the 
benefit of it again. Money so spent passes quickly from hand 
to hand, and buying commodities that have to be carried, 
it gives increased payments to the carrying companies, and 
it is an indication in considerable degree of that prosperity of 
the trades of the country on which our railways depend. 
Over £570,000 are paid by the great company we have 
named for wages in the locomotive power, maintenance of way 
and works, and carriage and wagon departments alone, whilst 
a vast sum is also paid in the traffic department ; but it cannot 
be specifically given because salaries and wages are lumped 
together in that account. The railway companies have much 
to do with the labour market ; they are very large employers 
of labour, and they have to pay more when the demand for 
that labour increases, 


THE FOREIGNERS IN ENGLISH WORKSHOPS, 


Tue question is continually cropping up in Sheffield and other 
industrial centres as to the propriety or otherwise of admitting 


_foreigners into our workshops. The controversy is again being 


renewed by the refusal of a leading cutlery firm to permit an 
American manufacturer to go over their premises. It is only 
fair to state in regard to the Sheffield firm that the stranger 
stepped into the place and expected there and then to be shown 
over the works. It is not the custom of the manufacturers to 
keep a staff of people purposely to conduct any stranger over 
their various departments as these strangers may chance to 
call. But in this case it seems to have been expected that all 
the American friend had to do was to drop in, state his desire, 
and be personally conducted over an establishment, which would 
be a work of several hours. But that is scarcely the point. The 
experience of most of the manufacturers is that they have been 
somewhat too ready to show their different processes, That ex- 
perience, like others, has been gained at considerable cost. The 
late Mr. Mark Firth, of the famous firm of Thomas Firth and 
Sons, informed us that he had been in the habit of letting 
foreigners go over his establishment very much as they pleased, 
until on one occasion two Americans were admitted, and 
shortly afterwards, when Mr. Firth was in America, he was sur- 
prised to find in operation there certain machinery of which 
he thought himself the sole possessor. That experience caused 
Norfolk Works to be a sealed establishment to all who were not 
privileged with special permits. The founder of another of our 
large works was careful to entertain the principal of a great 
German firm, and to show him everything he wanted to look at. 
Sometime later this principal had occasion to be in Germany, 
and innocently supposed that all he had to do was to present 
himself at the works of his visitor and be admitted. To his 
surprise he was refused, and, as a matter of fact, never got 
beyond the offices. It can scarcely be a matter for marvel 
if our manufacturers should refuse to continue the policy of 
showing their hand to foreigners who have ceased to be 
customers and are now rivals, not only in their markets, but in 
our Colonies and our ewn country, and are beginning to adopt a 
more cautious course rendered necessary by the severity of 
modern competition and the unscrupulous way in which expen- 
sive special apparatus is pirated by the quick eye and some- 
— the dexterous artistic hand of the continental or American 
callers, 


THE STEEL TRADE, 


Tue very favourable view of the open hearth steel trade 
whieh we were able to present last week is hardly possible con- 
cerning the newer Bessemer branch, when the work of the past 
year is considered. Still, that the returns of the British Iron 
Trade Association should show a falling off in this department 
cannot create surprise when the trade depression of last year is 
borne in mind. The total make of Bessemer ingots was 
2,012,700 tons, or less than in 1887 by 51,600 tons. Considering 
the inland position of Sheffield, and the complaints on this 
score that have been coming from that quarter, it is hardly 
surprising that the chief decrease should have occurred in that 
district, the falling off being 109,000 tons. But it is gratifying 
that, on the other hand, the process is extending in Wales, 
Cumberland, Staffordshire, and Scotland. Very interesting is 
it to observe that nearly one-half of the total production of 
Bessemer metal last year was used up in the rail mills of the 
kingdom. The output of rails was close upon 980,000 tons, 
& very respectable make all will admit, but still a decline 
on 1887, of 42,700 tons. Again, the principal decrease was at 
Sheffield, where the make was 89,000 tons down on the year, 
but this falling off was largely atoned for by an increase of 
50,000 tons in the Principality, and of 20,000 tons in the newest 
of the English steel making districts—West Cumberland. As 
regards rail prices, it is very suggestive of the course of trade 
that they opened last year at £4 2s. 6d. to £4 5s. per ton, that 
by the beginning of July they had fallen to £3 17s. 6d., and that 
the year closed with prices improved to £4 and £4 2s, 6d. 
During the first half of this year, quotations have happily 
further advanced to £4 10s. and £4 12s, 6d. Mention should be 
made of basic steel. The English production under this de- 
phosphorising method last year was 408,600 tons, an increase of 
44,000 tons, and on the Continent the output was no less than 
1,544,000 tons, or an extension over 1877 of 207,000 tons, 
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The Law of France relating to Industrial Property. By Tomas 
Barctay, LL.B., of Lincoln’s-inn, Barrister-at-law, Knight of 
the Legion of Honour, London: Sweet and Maxwell. Man- 
chester: Meredith, Ray, and Littler. 1889. 

THE appearance of this work at a time when the atten- 

tion of manufacturers and the public is so largely directed 

to Paris is most opportune. The work is one which we 
can thoroughly recommend both to lawyers and to busi- 


ness men desiring to ascertain the rights and liabilities 
attaching to the ownership of “Industrial Property” in 
France, including in the term “Industrial Property” 
patents, trade marks, merchandise marks, and similar 
rights. The French law, resting as it does upon statute 
law, and not, as in England, partly upon case law and 

rtly upon statute law as interpreted by the judges, 
ends itself well to treatment in a textbook; and the plan 
adopted by Mr. Barclay is to place first, in large type, 
each article of the code, and immediately following each 
article, but in smaller type, many useful comments in the 
way of (1) quotations from judicial decisions on the article, 
(2) cross references to other articles of the code, or (3) 
remarks dictated by his own practical experience in the 
working out of the law. The author is, however, careful 
to point out that whilst in France judicial decisions, 
especially if there are many in one direction, are of value 
as showing the true construction of the code, they are not, 
as in England, binding authorities in any subsequent 
cases arising upon the same point of law. The numerous 
points of difference between French and English law are 
clearly stated, as, for instance, the provisions making 
infringement a criminal offence punishable with fine and 
imprisonment, the necessity for the working of a 
patented invention in France, and the possible loss of all 
patent rights if the patentee imports into France articles 
protected by the patent, but made abroad. Reference is, 
of course, largely made to the terms of “The Industrial 
Property Convention of 1883,” and its effect in increasing 
the rights of English inventors in France. Full explana- 
tory notes are added in all cases where required. The 
book contains an excellent index and list of contents, and 
should prove of considerable value to inventors and 
traders desiring to know their legal position as far as 
industrial property is concerned in France and her 
colonies. 


Handbook of Patent Law. By W. P. THompson. London: 
Stevens and Sons. New York: D. Van Nostrand. 

VIEWED as a kind of rambling commentary on patent 
property, and its value as an investment in different parts 
of the world, this book contains some useful information. 
The points of difference between English law and the law 
of many foreign countries in, for instance, the matter of 
the criminal punishment for infringement, the compulsory 
working of patented inventions in the countries in which 
the patents are held, and the costs of foreign patents, are 
clearly stated. 

As a handbook on the law relating to English patents, 
the work is sketchy, and propositions on points of law, 
especially in relation to subject matter and novelty, are 
stated in somewhat broader terms than the language of 
the judges in the reported cases would allow. 

It is a pity that the author, with the knowledge he 
must have acquired of the practical proceedings in oppo- 
sition and amendment cases before the Comptroller-General 
and the law officers, has not embodied some of his expe- 
rience in his book. 

The absence of any index renders the work of little use 
for reference. The warnings given in the book against 
the employment of the so-called cheap patent agents are 
not without their value, but it would have been better 
had the author—well-known as he is—confined himself to 
this warning, and not have found more than one place in 
one page of “ A Handbook of Patent Law ” to sound the 
praises of his own business establishment. 


The Tabor Indicator, John Musgrave and Sons, Bolton, 1889. 

WE are glad to see that Messrs. John Musgrave and 
Sons have brought out a very handy pocket-book to issue 
with the Tabor indicator, which they are selling in this 
country. This book does not limit itself solely to pushing 
and exhibiting the many advantages of the remodelled 
instrument, but is so written and compiled that it shall 
be useful to any one interested in steam engine indicator 
work. After explaining the correct way to use the Tabor 
indicator generally, it gives all the tables and formule 
that can possibly be required to glean every atom of 
information from the card. Even here the utility of 
the book does not cease, for we find concise directions for 
making calorimeter tests, and worked out examples 
showing the method of calculating the quantity of steam 
passing through the engine, and the efficiency of the 
separator ; tables showing the saving effected by feed- 
water heaters, the loss of heat and condensation in pipes, 
the true proportions for the cylinders of compound and 
triple engines, the properties of steam and air at various 
temperatures, and many others, including one which will 
be very acceptable to English workmen compelled to use 
the metric system, conversion of French into English 
units, and vice versd. Let us hope that for the benefit of 
practical engineers Messrs. Musgrave will see fit to 
publish this book for general sale. 
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DR. PERCY. 





Dr. Percy, whose death we recorded last week, was born in 
Nottingham on March 23rd, 1817, and after the usual school 
education, and a course of three years at the University of 
Edinburgh under Sir Charles Bell, he graduated M.D. in 1839. 
During a further course of study in Paris, he came under the 
influence of Gay Lussac, Chevreuil and Thenard, and developed 
the taste for mineral chemistry which afterwards became the 
principal work of his life. After a short botanising tour to the 
Pyrenees and Central Spain—a more formidable undertaking in 
pre-railway times than at present—he returned home, and esta- 
blished himself in practice at Birmingham, where he was for 
some years physician to the Queen’s Hospital, and attained a high 
professional position by hisoriginalinvestigationsin physiology and 
pathology, while at the same time conducting researches into the 
constitution of crysiallised slags, in which he was assisted by the 
late Mr. David Forbes and Professor W. H. Miller, and into the 
alloys of copper with manganese and nickel, the effect of phosphorus 
on copper, and other more purely mineralogical subjects. The 
increasing interest that he took in these latter subjects induced 
him to abandon the medical profession, and when the Royal 
School of Mines was organised by Sir Henry Delabeche in 1851, 
he accepted his invitation to become the lecturer on metallurgy, 
and metallurgist to the museum, which positions he occupied 
until 1879, when he resigned upon the removal of the metal- 
lurgical laboratory to South Kensington. He was also lecturer 
on metallurgy to the advanced class of the Royal Artillery— 
now the Artillery College—from the foundation, and held this 
office until his death, as he did that of superintendent of the 
ventilation of the Hotses of Parliament, to which he was 
appointed on the death of Dr. D. B. Reide. 

In addition to his regular teaching work, Dr. Percy served 
upon many special Government inquiries, particularly on the 
earlier Commissions on Armour-plates, on the Royal Coal Com- 
mission, and that on the spontaneous ignition of coal cargoes. 
The greater part of his life was, however, devoted to the pro- 
duction of his great systematic treatise on metallurgy, five 
volumes of which appeared at intervals between 1861 and 1880; 
but even these did not cover the whole of the subject, the final 
portion of gold and silver, and that relating to the less common 
metals, antimony, nickel, bismuth, &c., being still unfinished. 
Even in their incomplete state, however, these volumes remain 
as monuments to their author’s high attainments and long-con- 
tinued work among the most valued technical literature of our 
time; and their value has been recognised not only among the 
English-speaking races, but in France and Germany, translations 
by eminent men in these countrie$ having been produced shortly 
after the publication of the originals. The volume on iron and 
steel, although twenty-five years have elapsed since it appeared, 
is still in considerable demand at nearly double the original 
price. This is doubtless due to the large amount of original 
observation contained in it, most of which was the result of 
work done in Dr. Percy's private laboratory in Jermyn-street, 
which, during its existence, was one of the most famous places 
for training metallurgical chemists in the world, the larger 
number of his assistants having attained to high positions either 
in teaching chemistry or as practical smelters. Among the work 
done in this laboratory may be mentioned the systematic inves- 
tigation of the iron ores of Great Britain, commenced by Dr. 
Percy and the late Mr. S. H. Blackwell in 1851, and which con- 
tinued over several years, was the first great attempt at an 
exact survey of our iron-making resources on a national scale, 
and has since found imitators in most other countries; the 
earliest exact determination of the effect of the Bessemer pro- 
cess on the composition of the metal, the first production of 
aluminium from cryolite, the discovery of aluminium bronze, and 
chemistry of the amalgamation process. Dr. Percy was also the 
first to experiment upon the use of hyposulphite of soda as an 
agent for the extraction of silver, and upon his results was 
formed the process developed by the late Dr. von Patera at 
Joachimsthal, in Bohemia, and which, in its newer modifications, 
is now becoming of great importance as a substitute for amalga- 
mation in the treatment of refractory silver ore. His original 
experiments upon the use of phosphorus in working copper have 
also been developed in the various phospher-bronzes and similar 
alloys, and in the method of refining by phosphorus, which was 
introduced at Chatham by his pupil and assistant, Mr. W. 
Weston, now chemist to the Admiralty. 

Notwithstanding his long career in the public service, Dr. 
Percy never became the recipient of any official honours. This, 
however, may perhaps be due to his retiring disposition and 
special dislike to honorary distinction of all kinds, which even 
went so far as to the refusal of the title of Professor, he having 
invariably described himself as lecturer in the two establish 
ments where he was engaged in teaching. It was otherwise, 
however, with his fellow scientific men, by whom his labours 
were fully honoured. He became a Fellow of the Royal 
Society after the publication of his medical researches, 
and subsequently an honorary member of the Institution of 
Civil Engineers, and of the Iron and Steel Institute, of which 
latter body he was president in 1883-5, and from whom he also 
received the Bessemer medal. On the same day that his death 
was announced, the award to him of the Albert gold medal of 
the Society of Arts was made public in a very feeling notice 
which appeared in the last number of the Society of Arts 
Journal. He was awarded the Miller prize of the Institution of 
Civil Engineers in 1887, but with characteristic liberality 
desired that it might be spent on the purchase of a microscope 
equipped under Dr. Sorby’s direction, with the appliances for 
the study of the micro-crystalline structure of metals, to be at 
the disposal of any member of the Institution desirous of under- 
taking such studies, but who might be debarred from doing so 
by the necessarily costly character of the apparatus. Dr. 
Percy was a man of commanding presence, with a fine 
voice, and an unusual command of pure and vigorous English, 
and as such was always extremely popular, both with his 
students and with the larger assemblies of working men that he 
addressed from time to time in the theatre at Jermyn-street ; 
his popular lectures, although devoid of the attractions of bril- 
liant experiments, having been among the best attended of the 
evening courses. He was also an artist of no mean attainments, 
and took great interest in artistic questions, and more particu- 
larly in water-colour drawing in its historical developments, his 
collection, which represents the work of a lifetime, being one of 
the most complete illustrations of the most characteristically 
English form of art. It is to be hoped that a safe home may be 
found for these, as well as his special scientific collections ; and it 
is sad to think that the latter should not find a resting-place 
where they would be most honoured, and where the great work of 
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MISCELLANEOUS MACHINERY AND IMPLE.- 
MENTS AT WINDSOR. 


SPEcIAL attention is not directed by systematic trials or 
otherwise to any particular class of implement or machine 
exhibited at Windsor, and hence, in the absence of any 
striking departure from general practice, the large num- 
bers of improvements in detail have to do duty for special 
attractions to the engineer and implement maker. It 
may be admitted that the number of useful though not 
striking novelties is considerable, and many of them are 
of much interest. We will, therefore, deal with these in 
the order of the numbers of the stands upon which we 
find them, and shall not attempt to place them in any 
order of importance. 

On Stand No. 1 Messrs. Robey and Co. exhibit a thrash- 
ing machine with a new shaker, or rather a shaker 
worked in a new way. The front or delivery end is 
worked by means of a four-throw crank in the usual 
manner, but the lower ends are supported on pillars 
jointed to the shaker boxes and to the ends of levers on a 
rocking shaft, thus. From this diagram it will be seen 








ROCKING SHAFT 


that while the delivery ends of the shaker boxes receive 
motion by following the path of the crank pin, the lower 
ends have ‘mparted to them by the crank a horizontal 
motion, and by the rocking shaft, which is worked by an 
excentric on the crank shaft, a vertical movement. The 
result is a shaking movement which changes rapidly from 
the downward to upward direction, and the straw is 
jerked upward and forward quickly. There are four 
boxes, and the straw is thrown forward to the same extent 
at both ends, so that that which is delivered from the drum 
— to it remains so until it falls off at the delivery 
end. 

On Stand No. 10 Messrs. W. Weeks and Sons, Maidstone, 
exhibit a hop washing machine with several improve- 
ments. The machine consists of a rectangular tank on 
wheels, fitted with two-throw pumps which force a 
washing solution from the tank into valve-box fitted with 
an air vessel. The pump crank is worked by gearing 
from the travelling wheels, and the solution is forced into 
two or more of six sparge pipes fixed along the sides of 
the machine. These pipes have very fine holes, less than 
jyin., and at about 5in. apart in the top part of the pipes. 
As the machine travels along between the rows of hops 
the jets from these small holes are forced upwards with a 
pressure sufficient to throw them about 16ft. to 20ft., and 
they strike the under sides of the leaves, giving the 
insects a bath of a solution composed of quassia, tobacco, 
and soft soap, a decoction and solution sufficiently dis- 
agreeable to kill the hop insects. On the top of the air 
vessel is placed a screw-down valve, which is occasionally 
opened to a small extent with the object of giving the jets 
a broken character and producing a fog spray rather * sa 
fine solid jets. The machines, as made for Worcester- 
shire, are fitted with fixed shafts, but those used in Kent, 
where the rows of hops are closer together, and the head- 
lands narrow, the shafts are attached with an easily 
moved pin at each corner of the rear ends, as indicated in 
the annexed sketch, the dotted lines in which show the 
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position of the shafts as the horse is pulling the machine 
round the confined space at the ends of the rows along 
the headlands. The same makersshow a hop sulphurator 
—a machine which, as it is drawn along between the rows 
of hops, distributes sulphur fumes by means of a fan 
driven from the travelling wheels. 

On Stand 13 the East Yorkshire Wagon Company, 
Beverley, exhibit a winnowing or dressing machine, fitted 
with sieves and screen, which receive a longitudinal 
reciprocating movement, instead of the usual transverse 
reciprocation. By this means wider sieves can be got in 
between the machine sides than in the ordinary machine. 
The machine is also fitted with a web elevator, which, by 
means of strips of wood upon the webs, delivers the 
dressed corn at sack level. The sieve shoe and the screen 
move in opposite directions, the movement being imparted 
by the upper and lower ends of rocking arms, the two 
movements thus being balanced. 

On Stand 14 Messrs. W. Glover and Sons, Warwick, 
exhibit a well made high-class lorrie for farm and market 
purposes, made with strong, high, open-work framework 
sides and ends, removable for the alternative use of low 
board sides and ends, which may also be removed to leave 
no sides. The lorrie weight is given as 14 cwt., and its 
maximum load four tons. 

On Stand 24 Messrs. Lewis and Sons, Kingsland, 
Herefordshire, exhibit a good 1-horse wagon, fitted with 
a simple form of brake, operated by a hand wheel close to 
the shaft pin. 

On Stand 43. Messrs. Abbott and Co. exhibit some of 
their “handy hoists,” as applied for various purposes. 
These are very simple and useful apparatus. 

On Stand 46 Messrs. T. J. Syer and Co., London, 
exhibit'a very simple form of instantaneous grip vice, 
with a segmental screw so arranged that the vice may be 
screwed up through its whole range as an ordinary vice, 


They also show a very handy tool for carpenters’ use, 
namely, a bench stop which takes the place of what is 
known as a bench knife. These two tools we shall illus- 
trate on another occasion. 

On Stand 49, Mr. W. Bone, Grantham, exhibits a lin- 
seed separating machine, used also for separating clover 
seed. This is a machine in which fine wire sieves with 
transverse wires sift the seeds, which are exposed to a fan 
blast; the tailings, being caught by the blast, are carried 
to the front. The good seeds, which fall over the ends of 
the sieves, fall from step to step, and are in their fall 
caught by a blast between the steps which further sepa- 
rates light ends and dust. The steps are adjustable as 
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SECTION OF BUTTER EXTRACTOR. 


to inclination, so as to deal with different samples, and 
the separations are very good. 

On Stand 52, Mr. F. H. Brigg, Bradford, exhibits what 
he calls an attachment for increasing the tractive power 
of horses. This consists in connecting the trace hooks toa 
spring sufficiently strong for the ordinary draught of a 
four-wheeled vehicle, to which it is attached. When a 
heavy piece of road has to be passed over, or when stones 
are surmounted, the draught is increased and the spring 
is pulled home against the back ends of the shafts. This 
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THE BUTTER EXTRACTOR. 


causes the shafts and fore carriage to become one rigid 
structure, and part of the weight being thus thrown on 
to the horses’ back, the fore wheels to that extent are 
relieved and are lifted over or helped to ascend the 
obstacles. The action is, of course, automatic, and the 
action upon which the inventor relies is in principle that 
which comes into play in a four-wheel vehicle of short 
wheel-base, and makes it easier to haul than a long 





wheel-base vehicle, 





On Stand 66 Messrs. J. and J. Mackie, Reading, show 
their split pulleys fitted with incerchangeable bushes of a 
very simple form. The bosses of the pulleys are bored 
before they are split, then when they are split and some- 
what separated, the hole is somewhat of the character of 
an oval. The bushes are similarly bored before they are 
split. Then being split, the halves let together, and after- 
wards bored, their exterior is also slightly oval. When 
these are put on a shaft, and the pulley put on them in 
the slack position, the pulley and bush are tightened on 
the shaft by slightly turning the pulley in either direction 
on the bush. Rat dirts and other rubbish from the 
second dressing shoe are separated from chaff and chobs 
on their way to the first dressing shoe, and are not thus 
returned to the drum or to the awner. 

On Stand 83, and in the working dairy, the Aylesbury 
Dairy Company, Bayswater, exhibits two new dairy 
machines, namely, a new hand-power separator—Bergh’s 
patent—and a new separator which delivers either cream 
or butter, as desired. The latter machine is one of the 
most noteworthy novelties in the show. It is illustrated 
by the accompanying engravings. The object of the 
inventor, Mr. Johansson, is to produce butter direct from 
milk without churning, and leave only skim milk as a 
residue. As is well known, new milk is composed of 
butter fat in the state of minute globules suspended in 
the form of an emulsion in skim milk. Owing to the 
different specific gravities of these two components of 
milk, they can, under the action of centrifugal force, be 
separated from each other almost entirely, the slight 
amount of skim milk that remains mixed with the butter 
globules constituting cream; to obtain butter from cream 
it is then necessary to churn the latter, the products being 
butter and butter-milk. With the extractor, however, 
the second process otherwise necessary to produce butter is 
done away with, and in lieu of cream, butter is drawn from 
the extractor so long as new milk is fed into the machine. 
This result is obtained in the following manner :—The milk 
is fed into the drum of a centrifugal separator, and under 
the action of the centrifugal force the butter globules 
with a small amount of skim milk assume a vertical 
position nearer the centre of the drum than the bulk of the 
heavier constituent, the skim milk. It now only remains 
necessary to remove the last traces of skim milk from the 
butter globules to enable the latter to coalesce and form a 
perfectly pure butter. This is effected by introducing into 
the mixture of cream and skim milk whilst it is exposed to 
the action of the centrifugal force an appliance which will, 
asit were, keep parting the butter globules from each other, 
and thus allow theskim milk with which they are combined 
to escape to the periphery of the drum, whilst the butter 
globules are left free from skim milk nearer tothe centre. 
By the sectional drawing above, this appliance and its 
mode of working are clearly illustrated. The milk to be 
separated flows into the drum A through a feed regulator 
L. This drum revolving at 6000 revolutions per minute 
separates the whole milk into cream and skim-milk—the 
former, having the lower specific gravity, remains 
nearest the centre of the drum, whilst the latter goes to 
the periphery and thence escapes through the passages b. 
The cream, however, gradually collects in the drum and 
eventually flows into the inner chamber B. In this 
chamber is a wheel C furnished with small spokes round 
its periphery, and free to rotate on a spindle depending 
from the cover of the separator. This wheel can, by 
means of the handle D on the top of the separator, be 
introduced into or withdrawn from the cream in the 
|drum. As soon as it is introduced into the cream it 
begins to rotate until it reaches the same speed as the 
drum A. The spokes fitted on the wheel keep parting 
the cream, and thus enable the skim-milk that was in 
the cream to escape therefrom, leaving only pure 
butter globules, which coalesce somewhat together and 
are drawn off from the drum by the spout F. The advan- 
tages of this process are that it takes no longer to make 
the actual butter than the time necessary to extract the 
cream by means of an ordinary separator. The butter 
produced is absolutely pure and free from any risks of 
fermentation. The resulting skim milk is, of course, also 
pure. The milk does not require to be warmed before 
separation. The machine exhibited will extract all the 
butter from 150 gallons of milk per hour. 

People who see a milk separator opened after separating 
a few hundreds of gallons of milk will thereafter be glad 
that machine separation has been achieved, for there is a 
slimy and most disagreeable-looking residue, consisting of 
impurities from the milk, which are of greater specific 
gravity than the skim milk, and which collect in the lower 
part of the drum, as, for instance, at d in the above sec- 
tion. By the ordinary or old-fashioned methods of opera- 
tion, this filth is passed away with and consumed with 
the skim milk. By machine separation its consumption is 
avoided. 

The new hand-power separator we shall illustrate on 
another occasion, as it is also quite novel in several 
respects. 

In the working dairy is also shown a new small hand- 
power Victoria separator for twenty gallons per hour, 
made by Messrs, Watson, Laidlaw, and Co., and the 
same machine is exhibited by Messrs. Freeth and Pocock, 
London. This is as far as the separating drum, 
identical with the larger machines?; but the mode in 
which it is driven is new. An ordinary bevel wheel 
drives an ordinary bevelled pinion running loose on 
the vertical drum spindle. This pinion communi- 
cates the motion to a “sun and planet gear” under- 
neath, which gives the requisite multiplication of speed 
from forty-four revolutions of the handle per minute to 
6000 per minute of the drum in very small space indeed. 
This makes a very pretty and compact little machine for 
small requirements. 

On Stand 84 Mr. G. Hathaway, Chippenham, exhibits 
a very peculiar new butter churn, which, if conversion of 
cream into butter requires greatly varied tossing and 
pounding, must certainly be a very effective churn. It is 








1 The form of the drum has been somewhat medified since it was 
illustrated in Tue ExarneeR, vol. xiv., page 826, 
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illustrated by the accompanying rough sketch diagram. 
The churning tub is mounted in a rectangular frame, 
which is itself rotated on gudgeon spindles. The tub or 
barrel is rotated with it, but it is also rotated on its own 
axis by the bevil wheels, which receive their motion from 






























































a strap, which is carried round a pulley fixed on the 
standard of the machine. In the sketch it is wrongly 
shown as being on the main spindle. A very varied 
though rhythmical movement is thus given to the tub and 
its contents. 

On Stand 91 the Redcliffe Crown Iron Company, 
Bristol, exhibit a railway milk can, which, at its base, 
instead of being of the usual circular form, is flattened 
on one side. The base piece is strongly made, and on the 
flat side is provided with a pair of wheels about 4in. 
diameter, and upon these, there is no doubt, the cans 
may be much more easily and rapidly, and with less 
damage, moved about from truck to platform, and along 
platforms and elsewhere, than by the present method of 
rolling them along. 

On Stand 95, Messrs. Freeth and Pocock also show an 
improved form of milk can or milk churn, the base of 





which is shown by the annexed section. The improve- 
ment consists of making the bottom hoop of a circular 
iron tube, instead of the old style of a circle of hoop iron. 
The iron tube is slotted at the top to enable the base of 
the churn to pass into and rest on the inside of 
the tube. The whole is then firmly soldered together, 
and is very strong, and will, no doubt, last much longer 
than the old-fashioned churn hoops, and at the same time 
it does not cut up the floors of dairies or platforms. 


(To be continued.) 








RAILWAY ACCIDENTS FROM UNEXPLAINED 
CAUSES. 


By W. Wiseman, M.IL.C.E. 


Raitway accidents have so frequently happened from 
locomotives running off the metals from unknown or 
unexplained causes, that any discussion which has for its 
object the discovery of one or more of these causes will, 
aa be welcomed in the columns of THE ENGINEER. 

Yhen an engine at the head of a train suddenly leaves 
the metals, there must be a cause for its doing so. If the 
cause is discovered it is invariably reported, but if it is 
not discovered the matter is disposed of under some such 
explanation as “ pure accident, cause unknown,” or “un- 
explained,” or “no one to blame,” &c.; but such reports 
are not always satisfactory, as it is evident that if no one 
is to blame, something is to blame, and the cause should 
be ascertained. 

In such mysterious cases of derailment it is clear that 
the cause does not lie with the permanent way, as any 
defect which in itself would cause a derailment would be 
seen at once, and there would no Jonger be any mystery 
in the matter; hence it is evident that the cause must rest 
with the engine, and this leads us to one of the points 
which I am desirous of submitting to the readers of THE 
ENGINEER, viz., is it possible for an engine to derail itself 
when travelling on a good road? I am of opinion that it 
is possible for outside-cylinder engines to do so, and to 
fracture their own wheels and axles, 

It is well known that when engines with outside 
cylinders are hauling a light load, or are running light at 
a low or moderate speed, they oscillate from side to side 
much more than they do when they are running at high 
speed, or when running at moderate speed with a heavy 
load. It is also known that all engines run more steadily 
with a heavy load than with a light one; but in the out- 
side-cylinder engine there is something more than un- 
steadiness when running under unfavourable conditions, 
there is very perceptible oscillation laterally, which con- 
forms exactly to the strokes of the pistons. This is 
doubtless due to the position of the cylinders, placed as 
they are so far to the side of the longitudinal axis of the 
engine and so far in front of the transverse axis, that a 
side thrust or moment of force of considerable magnitude 
1s Set up at every stroke of the piston. This ee is 
sufficient to overcome the friction between the wheels and 
the rails, and to push the engine off the rails with consider- 
able momentum were it not checked by the intervention 
of the flanges of the wheels, as may be demonstrated by 
theoretical principles. These statements will probably be 
disputed by those who maintain that no unsteadiness can 
be transmitted to the engine by its own steam, since the 
pressure of the steam upon the piston is neutralised by 
equal pressure against the cover of the cylinder; but I 
must ask those who hold this view to take into con- 





sideration the fact that while the piston is receding from 
the steam pressure, it is, through its connecting-rod, trans- 
mitting force to other working parts which are so situated 
with reference to the centre of gravity of the engine that 
a moment of force is set up thereby, which, as stated, is 
considerably more than sufficient to overcome the friction 
due to the weight of the engine upon the rails, and causes 
it to swerve from its direct course with considerable 
momentum, which is checked by the wheel flanges. A 
similar action is set up by the opposite piston, but in the 
opposite direction; hence the engine—together with its 
¢ inders—is in a continuous state of oscillation, which is 
alike injurious to itself and the permanent way. This 
oscillation is minimised when the engine is travelling at 
high speed, owing to the rapidity with which the forces set 
up by the successive strokes of the piston counteract 
each other, which is probably the reason why there 
are so few derailments when trains are travelling 
at high speeds; but when the engine is dragging a heavy 
load at a moderate pace, it is at certain moments relieved 
of its load, owing to the bumping action which is 
frequently set up between the carriages composing the 
train, which may happen from various causes, and at 
such moments I think that it is quite possible for the 
engine to climb the metals, especially if the pistons were 
working under high steam pressure, as all the available 
force referred to above would be expended almost 
instantaneously upon the engine alone, which, of course, 
would recoil to what would practically be a blow, with a 
jerk, which might or might not be sufficient to cause the 
flanges to mount the rails. This would also be still more 






































likely to happen if the engine, from long use or other 
causes, were loose or shaky in its working parts, or if it 
were running upon a curve. I am all the more con- 
vinced that this danger of derailment attends this class 
of engine, especially on new and uneven tracks, from 
personal observations and long experience upon railways, 
as I do not remember a single case of derailment of an 
inside-cylinder engine which was not due solely to a 
defect in the track. 

I have no means of ascertaining the number of derail- 
ments, fractured wheels and axles, which have occurred in 
outside-cylinder engines, as compared with the same 
number of the inside-cylinder class, both running in full 
work on the same line; but if this information could 
be ascertained, it would throw much light upon this 
important —. The latest returns of railway acci- 
dents received from America—see Tur ENGINEER of 
May 17th—show that from a total number of 101 acci- 
dents which happened in that country during March last, 
no less than fifty-nine were due to derailments, and out of 
this number twenty-nine—about 29 per cent.—were 
reported as due to causes “ unexplained” ! 

e latest returns of accidents upon English railways 
—— by the Board of Trade are for the year ending 
ecember 31st, 1888. From a total number of 1647 acci- 
dents from all causes, 933 were attended with fatal results 
or injuries to passengers and others, and of this number 
933, there were fifty-three derailments of passenger trains 
and 288 failures of axles, of which no less than 164 were 
engine axles; but I regret that I am unable to say how 
many belonged to the outside-cylinder class, and no details 
of the derailments are given in the returns. 

I now propose to consider briefly the dangers to which 

an engine with outside cylinders is exposed when travelling 


defects which most frequently present themselves in the 
permanent way are the subsidence of sleepers, which causes 
a depression in the rail, as shown in Fig. 1; and loose rail 
joints, which cause an overlap in the rails, as shown in 
Fig. 5. In the case of subsidence of sleepers, I have 
frequently seen one or both leading-wheels suspended 
above the rails, as in Fig. 1, owing to their being unable 
to accommodate themselves to the depression. 

It is clear from Fig. 1, which represents a favourite 
type of a passenger express engine, that thedisturbing force 
slated to acting at the moment the leaders are in the 
position shown in the figure would be practically certain to 
derail the engine, as there is nothing to prevent it but the 
rail friction due to the weight upon the trailers; and the 
resistance of one of their flanges, as the tendency of this 
force acting, say, from outside to inside, is to cause the en- 
gine to assume the a shown in Fig. 5, as already 
stated. As regards the danger arising from a loose joint— 
see Fig. 4—it is obvious that a side thrust would consider- 
ably increase the chances of a derailment or of a broken 
wheel or axle, and further commeuts seem to be unneces- 
sary. It may be stated in general terms thatthe greater the 
weight upon the —s and trailing wheels the less 
danger there is of the flanges climbing the metals; in 
other words, the safety of an engine depends almost 
directly on the weight which is carried by the leading 
and trailing wheels. Upon these and other grounds 
already referred to, the type of passenger express which 
is used on some railways in England is to be condemned, 
despite all other considerations. I refer to the bogie 
type, Fig. 1, which has single drivers at or near the trans- 
verse axis of the engine, and which carry about half its 
weight, the other half being about equally distributed 
upon the bogie and trailers. In this type there is usually 
not more than one-sixteenth part of the weight of the 
engine on each single leading wheel of the bogie, that is 
less than two tons generally. Assuming the weight upon 
the drivers to be 1, the weight on the bogie and trailers 
is sometimes not more than ‘5 or “6. 

Now, however favourable and economical this class of 
engine is for running with a light load at high speed, it is 
about the worst type in every other respect fora passenger 
express, pivotted as it is upon its drivers, with its ends 
comparatively free to move sideways, from want of weight 
to steady them. In drawing up this design, speed and 
economy in fuel seem to have been the first considerations; 
but in the interests of the public, it would be better if those 
qualifications were reversed, and I am not sure that the 
interests of the railway would not be better served there- 
from, when the cost due to the extra wear and tear in the 
permanent way, and repairs to engines, from running that 
class of engines, are set off against the saving effected in 
the cost of fuel. These remarks apply more or less to all 
classes of engines with outside cylinders. 

The class of engine represented in Fig. 2 is, principally 
owing to the distribution of weight, much more likely to 
run safely over ordinary defects in the permanent way 
than the one referred to above. It has two pairs of 
drivers coupled behind, and a pair of leaders which carry 
about the same weight as the average weight upon the 
two pairs of drivers, and differs from the American type 
—see Fig. 3—which is in very general use in that country 
from its having a pair of leaders instead of a bogie. I do 
not think, however, that even this or the American type 
of engine is free from the chances of derailment when 
rupning upon an uneven track for the reasons explained 
above. 

I now propose to invite attention to what seems to me 
to be another source of danger arising from the present 
system of constructing locomotives. I refer to the system 
of connecting all the wheels or axles of the engine in such 
a manner that all the wheels must travel in the same 
plane, and are unable to accommodate themselves to de- 
pressions and other irregularities of the rail surface. I 
feel convinced that many accidents which are reported to 
have happened from unknown causes, and many of the 
mysterious derailments, are due to this defect in the con- 
struction of the locomotive. 

I need scarcely say that the introduction of a system 
by which constant contact between the wheels and the 
rails would be maintained in a satisfactory manner, would 
be an immense improvement in the locomotive; it would 
alike benefit the travelling public by removing a source 
of danger to which, as I believe, they are now exposed, 
and their safety would be enhanced to a corresponding 
degree, and the railway, by the great saving which would 
be effected in the cost of maintenance of the permanent 
way and in repairs to engines. It would, of course, be 
a still greater benefit if the system were extended to all 
rolling stock, and would present favourable conditions for 
the application of brake power. 

I notice in the Jndian Engineer of April 17th last a 
short article by “M.I.M.E” upon “ Derailments and their 
Causes,” which is worthy of perusal by all who take an 
interest in this subject. The author clearly shows the 
disadvantages and dangers attending the present system 
of attaching the wheels of engines and rolling stock. 

I feel that my remarks upon these important subjects 
are very imperfect, but as my object is to invite attention 
to the very large percentage of railway accidents which 
occur from unknown causes, perhaps they may lead to 
further investigation on the part of others who are 
interested in the subject. 








Tue Duke of Portland believes in the telephone, as his 
predecessor did in the telegraph. Eccentric as the late duke was 
in secluding himself from the public eye, he kept in touch of 
his times by telegraphic communication from Welbeck Abbey to 
the world outside, and was the most liberal patron English 
journalism ed. The present duke has had a room in the 
abbey fitted up with teleph instr ts and switchboard, by 
which communication can be had with the duke’s private room, the 
kennels, Cuckney House, the estate offices at Mansfield, Woad- 
house, and the home of Mr. Warner Turner, the duke’s private 
——e The Duke of Newcastle’s agent, Mr. Joel H , is 
having his estate office at Worksop connected with the National 








upon a track which is only fairly well maintained. The 


Telephone Company’s system, 
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RAILWAY MATTERS. 


Messrs. Nertson AnD Co., of the Hyde Park Locomo- 
tive Works, Glasgow have secured an order to construct fifty 
engines and tenders for the Midland Railway of India, and it is 
said that the orders will be executed on very moderate terms. 


TuE company for the construction of railways in Asia 
Minor has now been formed, with its headquarters in Frankfort. 
Its lease is for five years, and its main object the laying down of a 
railway from Ismid to Angora. It has a capital of four and a-half 
million marks, one half fully paid up. One hundred and fifty 
actions de jouissance are also issued, of which the Deutsche Bank of 
Berlin receives one half, and the company for the construction and 
working of railways in Paris the other. 


Tue Oficial Journal publishes a Decree of the Minister 
for the Colonies cancelling the concession granted for the construc- 
tion of a railway from Delagoa Bay to the Transvaal border, on the 
ground that the Portuguese Company formed to construct and 
work the line has failed to meet its engagements. The Decree 
further declares that the construction will henceforward be 
carried on by the Government, and that orders have, consequently, 
been telegraphed to Delagoa Bay to make a valuation of the 
work completed, for which the company will be indemnified. 


Tse London and North-Western Railway Company 
contemplate the erection of a station at Sheffield, in connection 
with the new line to be made by the Manchester, Sheffield, and 
Lincolnshire Railway, from Beighton to Chesterfield. A piece of 
land near the Canal Wharf, where the Manchester, Sheffield, and 
Lincolnshire at present conduct a large portion of their coal traffic, 
is regarded as the most suitable. Taking advantage of the reopen- 
ing of the subject, the Shejield Telegraph is advocating the erection 
of a central station for all companies who run into the town. 


Gran GuIVERA, ruins of an ancient city known to the 
Spanish explorers, has been again discovered by engineers of the 
E] Paso and Mexican Railway. The Engineering News says:—‘‘They 
found the ruins of gigantic stone buildings, built in a substantial 
manner, and one of them covered an area of four acres. There 
was every indication of a one-time dense population, although the 
nearest water is now forty miles away. Immediately to the south 
lies the great Molpais lava bed, forty miles long by from one to ten 
miles wide, and on all sides the country is covered by fine, white 
ashes of unknown depth.” 


From the railway data for the decade 1878-88, the 
fact is deducible that for the last ten years each fresh year has seen 
in India the opening of an additional thousand miles of line. In 
the last year of the period the number of miles open was 14,377, 
and of miles under construction, 2476; so that before the present 
year is out, the total mileage open for traffic in India ought to 
reach nearly 17,000 miles. Forty years ago India could not boast 
of one. The total cost of our Indian system up to 1888 came to 
nearly 50 per cent. of the receipts, and the receipts aggregated in 
the ten years nearly one thousand millions of rupees. 


Tue India-office is again advertising for further 
quantities of rolling stock ironwork, the tenders for which have to 
be handed in before July 2nd, 1889. The work now required is for 
the Eastern Bengal Railway, 5ft. 6in. gauge, and comprises, under- 
frames, underframe and body steel and ironwork, roofing, iron, 
gun-metal and brass fittings, and lavatory fittings, with all requisite 
bolts and nuts and other small parts, for four brake vans, 19ft. 3in. 
long, with six wheels ; four horse boxes, 23ft. long ; one first-class 
carriage, 27ft. 6in. long; one intermediate-class carriage, 27ft. Gin. 
long ; eleven third-class carriages, 27ft. 6in. long; and in addition 
a quantity of spare parts. The specification and tests are of the 
usual character for Indian States work. 


Ir will be remembered that on the Londonderry and 
Lough Swilly road, near Fahan, Ireland, on September 17th, 1888, 
a short passenger train was derailed and the engine tipped over at 
a point where a rail had been removed for repairs. There was no 
flag out, but when the engineer got within 350ft. he met a man 
running toward him holding up a shovel. This road had lately 
been altered from a 5ft. 3in. gauge to one of 3ft., and had been 
inspected by the Government officers in 1887. The rails and 
sleepers were then quite unsatisfactory, and the company had been 
slowly at work bringing the line up to the standard demanded by 
the Government. It appears that the section master, who had 
been on the road twelve years and a boss one year, had no watch 
and no printed or written rules, though he had been verbally 
instructed to use a red flag when obstructing the track. In this 
case he judged the time by observing the departure of a steamer 
at Ruthmullar, about three miles away, on the opposite side of 
Lough Swilly. This accident is referred to in the recent Board of 
Trade reports, and the Railroad Gazette, commenting on the facts, 
says :—‘‘ American readers will almost imagine themselves at home 
when they read of the brilliant section master on the Londonderry 
and Lough Swilly road, mentioned in one of the paragraphs. We 
are not sure, however, that he has not outdone any similar exploit 
this side the water. A section master whose timepiece is three 
miles away and devoid of any regulator would be hard to find even 
in the wilds of Tennessee or Arkansas.” 


Tue Crown Agents for the Colonies are ordering for the 
Perak Railway, in the Straits Settlements, one first and second- 
class composite carriage, three third-class carriages, and sixteen teak 
underframes and sixteen sets of iron and metalwork for covered 
goods wagons. The underframes of the carriages are of wrought 
iron, 22ft. 8in. long over headstocks, by 4ft. 5gin. wide over the 
sole bars. The composite carriage is divided into two compart- 
ments by a partition with a sliding door in the centre. The first- 
class compartment will be 8ft. long, and seat eight passengers, 
The side and end lights are of ;;in. plate glass, and are fitted with 
teak venetians. The third-class carriages are to be without seats, 
the upper quarters to be open, and the openings protected by two 
wrought iron guard rods on each side the whole length of carriage. 
Wooden parcel shelves, supported by iron brackets, are fitted 
along the sides of the carriages. The bodies of the carriages are 
18ft. Sin. long by 6ft. 7in. wide, and 6ft. 3in. from floor to roof in 
centre, having a platform 2ft. wide at each end, and over which 
the top roof extends—the roof being double—the top roof over- 
hanging the sides. The entrance is by a sliding door at each end 
of the carriage. A sunshade is sited along the sides, above the 
windows. Each platform has a wrought iron handrail, with a 
gangway in the centre to give access to other carriages. The com- 
posite carriage is fitted with two 8in. roofing lamps, and the third- 
class with one. The interior of the first-class compartment, above 
the garnish rails, is to be panelled in sycamore or American white- 
wool, banded with teak’ and finished with gilt moulding. The 
seats are placed longitudinally. The seats and backs are of cane- 
wood, in teak frames. The interior of the second-class compart- 
ment is grained and varnished, the seats are longitudinal, and made 
of pitch pine laths. The interior of the third-class is also grained 
and varnished. The roofs are covered with strong canvas, in one 
piece. The framing and inside panels are of teak, and ,the other 
woodwork of red deal. The aul basen are for oil lubrication, and 
have gun-metal bearings of a composition of seven parts copper and 
one part tin. A grit shield of poplar or willow is fitted in each 
box. The bearing-springs are made from spring steel, converted 
from Bessemer steel. Each spring will be tested by bringing it 
down fiat three times, so that the top plate is straight throughout 
its whole length, after which the spring must recover and per- 
manently retain its original curvature. The combined buffing and 
draw springs are to be of similar material to the bearing-springs, 
and they must have a resisting power of not less than 3 tons, anda 
range of 3in. They are to be tested by falling weights, and by a 


NOTES AND MEMORANDA. 


A MILL has been established at Ottawa, Ontario, which 
makes paper pulp out of sawdust. The paper made wholly from 
sawdust is said to form an admirable sheathing that is fit for build- 
ing after being tarred and dried. 


A PAPER on “Erosions due to Wind Action” was read at 
a recent meeting of the Paris Academy of Sciences by M. Contejean. 
During a recent visit to Corinth the author observed a remarkable 
instance of this phenomenon on the neighbouring plateau, where an 
old amphitheatre some fifteen metres from the edge of the escarp- 
ment communicates with the beach through a cavern with wide 
openings at both ends, and above which the limestone rock forms a 
natural bridge. The walls of this cavern, which is formed in the 
sandstone stratum at the foot of the cliff, are extremely rugged and 
irregularly corroded, nowhere showing traces of human workman- 
ship. The tunnel could not possibly have been excavated either by 
the rains or the running waters, and its existence can be explained 
only by the action of the sands playing on a point of least resistance 
under the influence of the fierce northern gales prevalent in this 
region. 

A CORRESPONDENT, writing to the Standard on some 
extraordinary hailstones, says:—‘‘On Friday, the 7th inst., as 
reported in your columns at the time, a violent hailstorm took place 
in Tunbridge Wells. The hailstones were of extraordinary size, 
and caused immense damage. There has been no hailstorm since 
then; but to-day a gardener, employed at ——, in Ferndale, 
showed me a tin pail containing about two quarts of hailstones, 
which he had gathered from underneath a holly bush in the 
gardens attached to the house, nineteen days after the storm. The 
hailstones, although of course ina melting condition, were as large 
as marbles or tilberts. The gardener assured me that the holly 
tree under which he had collected them is an ordinary one, exposed 
to the sun, and that the only protection they had had was some 
loose straw, which had been thrown over them in cleaning out a 
cellar which had been flooded by the storm.” This gives some idea 
of the good non-conducting character of straw. 


TuHE number of hours of bright sunshine recorded at 
Greenwich during 1888 by the Campbell-Stokes sunshine instru- 
ment was 1068, which is about 250 hours below the average of the 
preceding eleven years, after making allowance for difference of 
the indications with the Campbell and Campbell-Stokes instru- 
ments respectively, and it is 333 hours below that of 1887 recorded 
with the same instrument. The aggregate number of hours during 
which the sun was above the horizon was 4465, so that the mean 
proportion of sunshine for the year was 0°239, constant sunshine 
being represented by one. A comparison has been made of the 
records of the Campbell and Campbell-Stokes instruments for the 
twelve months from 1886, June Ist, to 1887, May 3lst, with the 
result that the former registered 1256 hours of bright sunshine, 
while the latter registered 1364. It would appear, therefore, that 
the indications of the former instrument require to be multiplied 
by the factor 1086 to make them comparable with those of the 
atter. 


In their report on the water supplied to London during 
May, Mr. William Crookes, M.S., Dr. William Odling, and Dr. 
C. Meymott Tidy say :—‘‘ The character of the metropolitan water 
supply during the month of May did not present any noteworthy 
variation from that recorded now for several months past as being 
entirely satisfactory. The water supply, although, save on rare 
exceptional occasions, practically colourless, is yet found, when 
examined quantitatively by the colorimeter, to approximate more 
closely to entire freedom from colour at some seasons than at 
others. Thus taking, for convenience of comparison, the water 
furnished by the five companies taking their supply from the 
Thames, whereas the mean ratio of brown to pure blue tint in April 
was as 17:20, in the past month it was as 14:20 only. Similarly 
the mean proportion of organic carbon in the same water, which in 
the first three months of the year amounted to ‘164 part, and had 
become °154 part in April, was found to be further diminished to 
*144 part, in 100,000 parts of the water, in May; with a maximum 
amount of organic carbon in any one sample examined in May of 
“155 part, as against a maximum of ‘164 part in any one sample 
examined in April.” 


At the last meeting of the Physical Society a paper was 
read “ On the Electrical Resistance of Bismuth,” by Dr. Ed. von 
Aubel, and another on ‘‘Expansion with Rise of Temperature of 
Wires under Pulling Stress, by Mr. J. T. Bottomley, F.R.S. The 
investigation was to determine whether the coefficient of expansion 
of wires depends on the stress to which they are subjected, and 
was undertaken in connection with the secular experiments on the 
elasticity and ductility of wires, now being conducted at Glasgow 
University. Two wires, about 17ft. long, of the same material, 
were suspended side by side within a tube through which steam 
could be passed to change the temperature, One wire was loaded 
to half, and the other to one-tenth its breaking weight, and in the 
preliminary experiments the elongations were read by a Quincké 
microscope cathetomer. About 150 heatings and coolings, ex- 
tending over three months, were necessary to bring the heavily- 
loaded wire to its permanent state, so that consecutive expansions 
and contractions were equal, When this stage was arrived at, 
hooks of peculiar shape were attached to the lower ends of the 
wire. These hooks form a relative geometrical guide, and their 
horizontal parts mutually support a small table which carries a 

lane mirror. Ifthe wires expand or contract unequally the mirror 
mes tilted, and the relative displacement is observed by means 
of a telescope and scale fixed nearly vertically over the mirror. 
From experiments on copper wires, the coefficient of relative ex- 
pansion was found to be 0°32 x 10- per degree Cent., or about 
zs of the ordinary linear expansion of the material. The heavily 
loaded wire expanded most. The results for platinoid give 
0°27 x 10- as the relative coefficient under the conditions named 
above ; this is about ,, of the ordinary linear expansion, which from 
separate experiments was found to be 15°4 x 10-®, 


A “Report on the Effects of Contact Metamorphism 
exhibited by the Silurian Rocks near the town of New Galloway, 
in the Southern Uplands of Scotland,” was read before the Royal 
Society on the 6th inst., by Mr. 8. Allport and Professor Bonney, 
F.R.S. In the neighbourhood of New Galloway a mass of granite 
cuts across and sends veins into a series of Silurian rocks, which are 
considerably altered near the junction, These originally were a 
variable series of more or less sandy rocks, such as older authors 
would call greywacke. The minerals resulting from the ‘‘ contact- 
metamorphism” were enumerated. These were quartz, brown 
mica—which, as was pointed out, must be much richer in iron 
than in magnesia—white mica, and iron oxides, with some horn- 
blende, augite, garnet, and perhaps epidote. Chiastolite is 
absent; andalusite very inconspicuous; tourmaline very rare. 
The point to which special attention was directed was that in 
several of the slides the larger —— which had been present 
in the original greywacke could still be recognised, such as clastic 
quartz, feldspar—often more or less converted into white mica and 
quartz—bits of argillite or earthy sandstone—represented by 
mixtures of brown mica and quartz in varying proportions. The 
bearing of the results of the investigation on general questions of 
metamorphism was indicated: (1) That heat, in presence of water, 
and probably under considerable pressure, had produced rocks 
which bore some resemblance to, but could be distinguished from, 
crystalline schists, such as those of known Archzan age ; (2) that 
while these agents of metamorphism have produced a crystalline 
rock from a clastic one, they have not obliterated the original 
structure, when this was somewhat coarse. Hence that it is safe 

lude that, at any rate in the less highly crystalline schists, 





steady pressure. e underframes of the covered goods wago 
are 14ft. 4in. by 4ft. 5gin. They are constructed of Moulmien 
teak, the scantlings of timber being 9in, by 3in. 





to 
the alternation of mineral constituents which so closely simulates 
bedding is due to an original stratification of clastic constituents, 
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MISCELLANEA, 


Tux Glasgow Town Council has agreed to apply to t 
~ al Trade for a provisional order to supply slecte Highs he 
the city. 


Arthe Friary and Holroyd’s Brewery Co., Guildford, a 
250ft. artesian-bored tube well has been completed in fourteen 
days by Messrs, C, Isler and Co., London. © well is 6in, in 
diameter, and lined best part of the way, The supply obtained is 
over 12,000 gallons per hour. 


Since the reading of the paper before the Institute of 
Naval Architects by ‘Professor V. B, Lewes, F.C.S., on “The 
Corrosion and Fouling of Steel and Iron Ships,” when he explained 
that red lead and oil, by setting up a galvanic action, is converted 
into chloride of lead, under the influence of moisture—depositing 
metallic lead and forming chloride of iron, the former acting in- 
juriously on the metal-—a protective paint, known as Hartmann’s 
has been often referred to as succeeding where otber things have 
failed, and as being also applicable for steel and other bridge work 
for which also its colour makes it a desirable protective, ; 


Tue keel-plate of the Hawke, the improved first-class 
cruiser, ordered to be built at Chatham, was laid down on the 20th 
inst. The vessel will be 300ft. long, with a breadth of 63ft., her 
displacement being 7350 tons, She will have engines of 12,000, 
horse power, estimated to give her a speed of twenty knots. Her 
armament will consist of twelve guns of precisely the same calibre 
as those of the Blake, although the latter is a much larger vessel, 
For heavy fighting she will carry two 9in. 22-ton guns, which will be 
mounted fore and aft. Her midship armament will consist of eight 
6in. guns, and she will also carry two guns of the same weight as 
bow and stern chasers, The Admiralty have directed that her 
construction is to be proceeded with as rapidly as possible, 


A CORRESPONDENT writes to the Standard complaining 
that the view from the north-east side of Finsbury Park, 
looking towards High Beech and Epping Forest, is often quite 
obscured by a heavy cloud of smoke, reminding one vividly of the 
Black Country. It is caused, he believes, ‘‘ by the burning of the 
garbage from the North London dustbins, which is shot in great 
heaps by the side of one of the local stations of the Midland line, 
After a shower and a little sunshine the stench is unbearable, and 
is very injurious to health. The smoke rolls out at intervals duri 
the day and night, spoiling everything. On Sunday last, with the 
thermometer at 80 deg., every window in the house in which I live 
had to be closed to keep out the shower of blacks that were falling, 
the front steps of the house being quite darkened by thesooty deposit,” 


Improvep machinery is being employed in screw manu- 
facture by the firm of Nettlefolds, Birmingham. The manufacture of 
screws is indeed passing through so great changes that if any man 
who had been engaged upon it as lately as even six or eight years 
ago were now to set about making a machine which should be an 
improvement upon what he knew to be then in vogue, he would 
find himself altogether at a loss, and his improvement would turn 
out to be old-fashioned. From very long experience and superior 
practice, Messrs. Nettlefolds are indeed frequently able to antici- 
pate modes of working which outside inventors have brought to 
them. At this moment there is being shown at the Paris Exhibi- 
tion a machine for making screws, which was brought to them a 
short time ago, but which they at once declined because they pos- 
sessed already machinery that produced exactly the same results 
and something more. 


ALTHOUGH the late M. Gaston Planté is well known in 
connection with secondary batteries or accumulators, and his 
genius and ability universally recognised, very little is known of 
his book on ‘‘ The Storage of Electrical Energy,” which has been 
translated into English and contains a description of his experi- 
ments with voltaic batteries, which finally led to the well-known 
form of Planté cell. Besides his experiments with all the common 
metals as voltaic couples, there are interesting articles on the dis- 
charge of high-tension currents and globular lightning, the latter 
subject being treated very completely, with many well-authenti- 
cated instances. The book is valuable to all who have to do with 
secondary batteries, as it contains notes by the original inventor on 
the practical management of accumulators, and explains the small 
but important difficulties which are so often met with, but which 
_ be easily remedied and avoided by a little knowledge of their 
theory. 


THERE are now scarcely any blast furnace plants in the 
North of England which have not either Cowper’s or Whitwell’s re- 
generative stoves; and, in the older unproducing districts, they are 
also gradually being adopted. Their height has gradually been 
increased, until 65ft. has been reached. ‘lhe Whitwell type is the 
more easily cleaned of the two from accumulations of dust; but 
rather more stoves are required for a given plant, which increases 
the outlay. The original patents for regenerative stoves are 
believed to have expired; but certain subsidiary ones, taken out 
subsequently, are still in force. The plan frequently adopted for 
cleaning the Cowper stoves is by means of a small upright cannon 
or mortar, charged with gunpowder and introduced into the stove, 
It is then fired by means of an ingenious pneumatic apparatus, the 
credit of inventing which belongs to Mr. Charles Wood, of Middles- 
brough, the president for the time being of the Cleveland Institute 
of Engineers. 


A PAPER entitled “The Methods of Suppressing Spark- 
ing in Electro-magnets,” was read at a recent meeting of the 
Physical Society, by Professor S. P. Thompson, D.Sc. The object of 
the paper is to classify the methods which have been suggested, and 
to draw attention to a novel method of some importance. The 
classification is as follows:—(1) Mechanical devices: (a) Simple 
snap switch, ()) break in magnetic field, (c) break under liquid, 
(d) wiping break—asbestos, &c., brushes, (¢) blow out. Electrical 
devices : (A) Use of condensers (a) placed across gap, and () across 
terminals of magnet; (B) mutual induction protectors, (a) copper 
sheath around core, and (b) layers of foil between winding ; (C) 
short circuit working ; (D) differential winding ; (E) high-resist- 
ance shunt—non-inductive ; (F) voltameter or liquid resistance 
across gap; (G) multiple wire arrangement of Mr, Langdon Davies; 
(H) electro-magnet with two bobbins in series or parallel. The 
merits and demerits of the different methods are indicated. The 
multiple wire arrangement used by Mr, Langdon Davies in his 
harmonic telegraph consists in winding each layer separately, and 
uniting all in parallel. The effect of this is to make the time 
constants of the layers different, and on breaking the circuit the 
energy is spent in mutual discharges. A shunt transformer by Mr. 
E. W: Smith. Two conductors A and B, of equal impedance, are 
placed in series between alternate current mains, and the same 
mains are connected through the incandescent lamps in series, 
The conductor A has great resistance, and B has large self-induc- 
tion, and when their junction is joined to that of the two lamps, 
both lamps become brighter, and the main current is reduced. 
These phenomena were shown before the society, Since A may 
consist of lamps, and B may be a choking coil, the arrangement 
will serve to increase the P. D, between the terminals of the lamps 
without wasting much energy. Experiments of a similar nature 
have been made on a Mordey transformer wound with three equal 
coils. One coil was used as primary and the other two as separate 
secondaries, their respective circuits consisting of lamps and an 
alternate current motor. Under these conditions, the arithmetical 
sum of the mean secondary currents exceeded the primary current 
by 14 per cent.; the secondary volts were 8 per cent. less than the 
primary. All these experiments strikingly illustrate the effects 
of acceleration and lag in alternate current circuits, and, as was 

inted out by the author, show that meters registering ‘‘ampére- 

ours” merely may give readings differing greatly from the 
numbers representing the energy used. 
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DRAINAGE OF THE MEXICO VALLEY. 


An important contract for a tunnel, having for its object the 
drainage of the valley and city of Mexico, has lately been let to 
Messrs. Read and Campbell, of London and Mexico city; and 
as the conditions and objects for which the work is being done 
are somewhat remarkable, we propose to give a short account of 
the works, and to render this the more intelligible it will be well, 
in the first instance, to describe the position and surroundings 
of the city. The Valley of Mexico is comprehended between 
19 deg. and 20 deg. N. latitude, and between 98 deg. 41 min. and 
99 deg. 9 min. W. longitude. The city of Mexico, in the centre 
of the valley, is in latitude 19 deg. 26 min. 5 sec. N., and in 
longitude 99 deg. 6 min. 45sec. W. The valley is bounded on 
the north and west by the mountain chain of Paelmea and the 
smaller ranges that converge upon the Sierra of Tezonthalpan. 
To the southward the Cordilleras of Ajurco close in the valley, 
whilst to the eastward the Sierra Nevada complete the enclo- 
sure, which has no natural outlet. The highest mountains, 
which include the celebrated volcanoes of Popocatapetl and 
Ixtaccihuatl, some 17,000ft. above sea level, are on the eastern 
side, whilst the Peak of Ajurco, 13,000ft., lies in the southern 
chain. The lowest point of the enclosure is directly north of 
the city of Mexico, At this point the hills are only 328ft. 
higher than the lowest part of the valley, and it is here that 
the drainage tunnel will be made. The bottom of the valley is 
a nearly level plain of an oval shape, 
with its longest diameter from N, to 8. 





Spanish conquest relates how the King of Texcoco, by arrange- 
ment with the Emperor of Mexico, sent 20,000 Indians to build 
a dyke eight miles long across Lake Texcoco to prevent the 
waters of Cuautitlan river from reaching the city. In the 
year 1604 # tunnel project was first considered, and in 1607 the 
Spanish engineer, Enrico Martinez, submitted to the viceroy a 
plan to drain the whole valley by a tunnel through the northen 
side. The work, however, was not carried out, but Lake Zum- 
pango was drained and the river Cuautitlan regulated. In pur- 
suance of this project Martinez cut a tunnel through the 
mountain wall at the spot where is now the Nochistongo cut ; 
this tunnel was not lined, and gave constant trouble from 
falling in. It was afterwards partially lined, when in 1629 
there occurred the great inundations of Mexico, and the 
whole city was navigable by means of canoes; these floods 
lasted till 1634, when an earthquake released the waters. 
A few years after this it was decided to convert the tunnel of 
Martinez into an open cut; this colossal work took 150 years, 
and the completed work appears more like a natural ravine than 
the result of man’s labours. It is thirteen miles long and 
about 120 yards wide, and in some places is 200ft. deep. After 
the completion of this great work nothing was done for many 
years, except as the fear of inundation compelled the ephmeral 
Governments of the revolutionary period to cleanse the canals 
and repair the dykes. In 1856 a Commission was appointed by 
the Government to select from a number of schemes which had 





been finished, and thus, after some twenty-three years—for the 
works were commenced in 1866—the tunnel is further from 
completion than if the Garay route had been adhered to from 
the first. The internal drainage of the City of Mexico consists 
of a network of covered gutters, which pass down through the 
middle or side of every street. The street drains are in a 
chronic state of choking up, which renders it necessary to 
frequently cleanse them. Any sewage that succeeds in traversing 
the drains gets at last to the subsidiary canals, and finally enters 
Lake Texcoco when the latter is low enough. When the lake is 
high and no flow is possible, the sewage soaks into the ground 
under the streets and buildings. As this condition of things 
has prevailed for centuries, the state of the subsoil may be 
imagined. As the rains cause Lake Texcoco to rise, the city area 
is cut off from the lake by means of gates and dykes, and with 
the continuance of rainfall the sewers flow back and flood the 
principal streets, which are overflowed from wall to wall with 
black water. The flooded streets are traversed by innumerable 
vehicles, which fling showers of mud and water in all directions. 
Here and there little islands are seen occupied by ladies in a 
state of consternation and display. Thousands of pounds’ 
worth of goods are annually ruined by these floods, and trade 
is sometimes brought to a standstill. During last year long 
lines of wooden platforms were erected as gangways to enable 
people to move without wading. The receding waters leave behind 
the foul pools that have no outlets, and accumulations of reek- 

ing mud. The rainy season is thus one 

long period of infection, from which it 





about 47 miles, and its shortest from 
E. to W. about 32 miles. The plain is 
interrupted by a few eminences, of 
which the Guadalupe hills, stretching 
into the centre of the valley from the 
west side, are the most notable. The 
average altitude of the valley is 7412ft. 
above sea level, and its area 1657 square 
miles, The total area of the hydro- 
graphic surface of the valley, including 
the bottom, and the mountain sides 
that drain towards the interior, is 
about 2711 square miles, 

In the valley there are six lakes of 
considerable size, forming a crescent 
around the city of Mexico. Of these 
lakes, Chalco and Xochimilco are to 
the south-east of the city, Lake Texcoco 
to the eastward, San Cristobal and 
Xaltocan to the north-east, and Lake 
Zumpango to the north. Of these, 
Texcoco is the largest and amongst 
the shallowest, whilst Chalco and 
Xochimilco are the twodeepest. There 
are four drainage planes in the valley; 
the highest is Lake Zumpango, the 
next that of Xaltocan and San Cris- 
tobal, the third that of Chalco and 
Xochimilco, and the last and lowest is 
that of Texcoco, upon whose banks 
stands the city of Mexico. The latter 
would naturally receive the waters of 
all the rest but for certain restraints, 
natural and artificial, which prevent 
this and render the city safe. In 
former years Lake Zumpango was the 
point where danger of overflow was 
greatest, as it then received the waters 
of the river Cuautitlan, which drains 
a large extent of country. This river 
is now led through the Vertideros canal 
into the Tajo, or cut of Nochistongo. 
Thus this source of peril is removed. 
The waters of Zumpango, Chalco, and 
Xochimilco are derived from springs 
and clear brooks, and are fresh and 
drinkable. On the contrary, the waters 
of Lakes San Cristobal and Xaltocan, 
and still more Lake Texcoco, are salt 
and bitter to such an extent as to be 
fatal to vegetation. 








The rocks of which the mountain a 
walls consist are igneous, metamorphic, a 
and sedimentary. In the Sierra Nevada MAP OF ‘THE VAL 
the rocks are principally dolomites and SHOWING THE 


lavas. Metamorphic rocks are found in 
the form of limestone on the northern 
side of the valley, and sedimentary 
formations in the level ground of the 
centre. On the floor of the valley there 
is a succession of beds of clay, marl, 
sand, and gravel. When the Aztecs in 
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condition then is the city of Mexico of 
to-day, but the present Government 
does not intend to let things so remain, 
The author of the project which is now 
being carried out proposes to control 
Lake Texcoco by securing therein so 
low a level that continued rain shall 
not raise it sufficiently to flood the city. 
The volume to be disposed of during 
the five rainy months is 190 million 
cubic metres, requiring an approximate 
discharge by canal and tunnel of 
15 cubic metres per second. 

The canal is divided into two sec- 
tions. The first part has one third 
only of the water capacity of the second 
part, as it has to carry only the water 
for the city itself, and it is not until 
the 20th kilometre is reached that the 
waters of Texcoco reach the canal. The 
second and larger part of the canal is 
28 kilometres in length. The total 
length of the canal is 48 kilometres, or 
nearly thirty English miles, from the 
city to the mouth of the tunnel. The 
whole canal will have a grade of 1 in 
5000. The canal will be 6°36 metres 
deep at its commencement. The level 
of the city is about the same as that of 
the ground at the commencement of 
the canal, except the western end, 
which is slightly higher. The exca- 
vated materials are to be tipped on 
each side of the canal at their natural 
slope, and a towpath near the canal level 
is to be provided. Sluice gates to con- 
trol the drainage of the city, and direct 
it either to the canal or to Lake Tex- 
coco, are to be provided near the city. 
A sluice gate will be provided at the 
junction of the smaller with the larger 
part of the canal, to control the flow of 
Lake Texcoco, At the entrance of the 
tunnel another sluice will be provided. 
There are also river bridges and viaducts 
to provide. The most important part 
of the drainage works is the tunnel. 
It commences at the end of the canal 
and extends through the hills to a 
length which, as the present plans go, 
is 9520 metres, but it is possible that 
the length may be extended to 10,000 
metres to avoid a deep cutting. The 
fall is 1 in 1000, and the total fall in 
the whole distance is 9°70 metres. The 
discharge end will therefore be 25°2 
metres below the level of the main 
plaza of Mexico. The cross section of 
the tunnel is semi-ovoid, and is caleu- 
lated to give the required discharge of 
17'5 cubic metres per second when full 














their march south arrived at the site of 
the city, the vast lake that once covered 
the whole valley had diminished in size, 


and had formed two lakes, a northern and a southern one. At | 
the western part of the southern lake a ridge of unaltered rock | 


emerged through the sedimentary rocks and its pinnacles came 
near the surface of the lake, and around these a marshy island 
formed which became the site of the city of Mexico. One of 
these pinnacles is said to be the site of the Plaza of Santo 
Domingo ; upon another pinnacle stands the present cathedral. 
The ridge of rock referred to extends in a south-west direction 
through the centre of the city, and has been the principal cause 
of the formation of this land on which the city stands. At the 
time of the Spanish conquest there was a shallow arm of the 
lake on the north and south of the city, but at the present time 
the western shore of Lake Texcoco is at a distance of more than 
two miles from the nearest part of the city. 

The rainfall in this district is about 20in. annually; of this 
about one-third drains through the Cuautitlan river and the 
Nochistongo cut. Nearly half is used in irrigation, and the 
lakes oe receive about one-fifth of the whole rainfall, or 787 
million cubic metres in the course of an average year. The 
average daily inflow to the lakes is about 2} million cubic 
metres, The area of the lakes being very large, the evaporation 
is generally sufficient to dispose of the daily inflow. The bulk 
of the yearly rainfall takes place between June and October ; 
at this time the evaporation is quite unable to remove the 
extra large volume of water then received by the lakes, and 
periodical inundations occur. During the rainy season the water 
is only kept from flooding the city by means of dykes. The 
city itself is then a closed area nearly surrounded by water, ata 
higher level than the ground inside the city defences. 

When the increasing area of dry land formed by natural, and 
perhaps artificial means, had encouraged the lake dwellers to 
cultivate and build houses, the pernicious effects of these annual 
inundations induced rude efforts to restrain the waters; the 
first record of these efforts about one hundred years before the 


been proposed by various engineers for the drainage of the 
valley. The plan selected was that of Don Francesco Garay. 
Garay’s plan provided for a tunnel to be driven through the 
northern side of the valley. He also provided a system of irri- 
gating ditches and navigable canals to besupplied with waterfrom 
LakeZumpango. He proposed todrain Lake Texcoco entirely,and 
to reduce the other lakes to such dimensions as would remove all 
danger of their overflow. The tunnel was to commence on the 
northern shore of Lake Zumpango, and terminate in a ravine 
called Ametlac, and it was about 75 kilometres long. It would 
have been supposed that nothing now remained but to carry out 
the plans as adopted; such was not the case. There were more 
revolutions in the Government, and Garay’s plans were lost 
sight of in the multitude of plans which were presented by 
different engineers, as they in turn were placed at the head of 
affairs by political changes. These plans varied greatly, and 
each engineer adopted a different basis for his calculations. 
The plan which found favour provided for the prevention of the 
rising of the lakes beyond a certain level, the idea of rendering 
dry any, or all, of them being abandoned. The assertion as to 
the danger to public health from the laying dry of Lake Texcoco 
is supported by the medical faculty of Mexico, but is not uni- 
versally shared by engineers. The plan of Garay has been aban- 
doned, and the dimensions adopted for the work are entirely 
different from those recommended by him. The direction of 
the tunnel has also been changed. Leaving Lake Zumpango 
at the point he suggested, the tunnel diverges some 10 deg. 
to the east of Garay’s line and emerges in the ravine of 
Acathan, instead of Ametlac. The effect of this change is to 
make the tunnel some 2kilom. longer than is necessary, or 
9°52 kilom. Garay’s tunnel would lows been self-cleansing, 


whereas the canal leading away from the present tunnel, from its 
position will require constant dredging. Up to the present 





time about 1200 m. of the northern part of the tunnel have 


to the maximum height of flow at 3°9 
metres above the bottom. There isa 
space 1°47 metres high above the water 
level to the curve of the circle. Sixty-five per cent. of sectional area 
is usefully employed for flow of water, whilst the remaining 35 per 
cent. is available only for floating bodies; and unless the tunnel 
is to be of use for navigation, it is not clear why gratings at the 
entrance could not have served the purpose as well. The velo- 
city of flow is 2°30 metres per second. The arched part will be 
lined with brick, whilst the lower part will be lined with basalt 
building stone, with an inside lining of artificial stone. 

It was the intention of the late Emperor Maximilian—the 
ill-fated brother of the Emperor of Austria—to complete this 
work, and the country was surveyed with this intention, and 
the tunnel works were begun. Twenty-four shafts have been 
partially sunk, and some 1000 metres of tunnel have been con- 
structed during twenty years. The shafts are about 400 metres 
apart, and the deepest is about 300ft. A large volume of water 
is met with, and to deal with this efficiently a bottom or drainage 
heading will first be run through. The tunnel will be driven 
both ways from each of the twenty-four shafts. The plant 
required is very extensive; 8-horse power and 10-horse power 
semi-fixed compound engines are being shipped for each shaft 
head for pumping and winding and ventilation. The tunnel 
will be lined throughout with brick made in the district, and 
the invert, as already mentioned, will consist of artificial stone. 
Ventilation will be by means of Root’s blowers, driven by the 
same compound engines employed in pumping. The engines 
are by McLaren, of Leeds, and are on Halpin’s system, con- 
suming 2} Ib. of coal per indicated horse-power per hour. Coal 
has to be imported from the United States—a distance of 2000 
miles—its cost delivered at the workings being £2 10s. per ton. 
The pumps will raise 150 gallons per minute; they are of the 
bucket-and-plunger type, with hollow wrought iron rods. About 
twenty million bricks will be used, and about thirty thousand 
400 Ib. barrels of Portland cement. Some ten thousand tons of 
lime, obtained near the works and burntin special kilnsconstructed 
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for the work, will be required. Sand of excellent quality can 
be obtained at a distance of about six miles. Alwin’s and 
Clayton and Howlett’s brick-making machines will be used, of 
a total capacity of 60,000 per day. The Wells light will be used 
in the shafts. The enlightenment of the tunnel will be done by 
the contractors, considerable skill and care being required on 
account of the smallness of the shafts, which, having been begun, 
have to be continued the same size. English foremen, brick- 
layers, miners, and mechanics have been sent out specially for 
the work, but native Indians will be employed for general labour, 
the approximate number employed being about 2500. Mr. 
Albert Campbell, whose energy and hard work enabled a London 
syndicate to make a contract with the Corporation of the City 
of Mexico, and to raise the capital necessary for carrying out the 
works, is at present resident in Mexico and supervising the 
works, being ably assisted by Mr. Mears, who has had a consider- 
able previous experience of tunnel work. The contractors, 
Messrs. Read and Campbell, are likewise constructing at the 
present time, the Mexican Southern Railway, and a por- 
tion of the interoceanic railroad, and are carrying out 
several other important works for the improvement of the 
Republic of Mexico. The accompanying map shows clearly the 
features of the country passed through by the canal and tunnel, 
and also gives an idea of the necessity for the work for the safety 
and future welfare of the city of Mexico. We hope to give 
further details of these importaat works as the opportunity offers. 








DENNYS’ PATENT NUTLOCK WASHER. 





Tue nutlock washer illustrated by the above engraving is an 
improvement upon that patented by the inventor, Mr. N. B. 
Denvys, Croydon-road, Anerley, about six years ago. This 
invention consists in the use of an ordinary washer of large 
size with a projecting lug, asin Fig. 2. In the latter case the 
diameter of the washer is, except at the lug, the same as that 
of the nut. An indentation is made at any portion of the part 
of the washer which is below the nut to be locked. An indenta- 
tion is made with a centre-punch or a drill point on the surface 





on which the nut screws down, and into this the indentation or 
stud fits. On the nut being screwed home, any portion of the cir- 
cumference of the washer, if the larger size, Fig. 4, is used, can be 
turned up, and it securely locks the nut. As shown at Fig. 2, 
the lug only is turned up against the nut face; but in this case 
the position the lug should take should be ascertained by trial. 
The washer is thus fixed as against any rotative movement, and 
the upturned piece effectually prevents the rotation of the nut. 
The nutlock is exceedingly simple, and has, we are informed, been 
tested on a large scale with complete success. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 


SPIRIT ENGINES, 


Str,—In your editorial artacle on ‘‘ Spirit Engines,” in last week’s 
ENGINEER, you say, ‘‘Thereisno such thing in existence as a sound 
mathematical theory of the steam engine; everything about it is 
pure empiricism. But practice, as shown in results, is none the 
less satisfactory. Under the circumstances, the professor or teacher 
who asserts that one working fluid is of necessity just as good as 
another is rash. Indeed, it is possible to convict him of folly by 
applying bis own arguments to a practical case. According to 
the theorist, not only is any fluid, but any substance equally effi- 
cient as the agent. Let us now suppose that we have two steam 
engines which are identical in construction, and worked under 
conditions which are precisely similar, save that one boiler is fed 
with lumps of ice and the other with ice-cold water. Now, accord- 


ing to the r T ‘ form ula, T is the sensible temperature at one end 


of a cycle, and ¢ is the sensible temperature at the other end of 
the cycle. We begin, then, in our supposititious engines with 
t = 32 deg. Fah., and at the other end of the cycle is, we shall 
assume, steam having a temperature of 350 deg., just beginning to 
expand behind a piston. The sensible temperatures are here pre- 
cisely the same in both cases. The working substance, water, is 
the same in both cases, and the efficiency of the two engines ought 
to be the same; but as a matter of fact it is nothing of the kind, 
because every pound of ice melted will dispose of 140 thermal units, 
which will not be needed in the case of the engine fed with ice- 
cold water, and the heat thus expended in thawing the ice could 
never be recovered again save under conditions which can have no 


existence.” And again, ‘‘ The truth is that the formula = does 


not apply at all to real engines, and is in no way of use as a measure 
of their efficiency.” Ido not propose to say anything either for or 
against spirit engines, but I wish to point out that the fact that 
an engine would be less efficient if its boilers were fed with ice, 
than if fed with ice-cold water, is perfectly consistent with the 
unalterable thermo-dynamic truth that of each heat unit sup- 
plied to any heat engine whatever, the fraction which it is theo- 
retically possible to convert into work is the fraction represented 


by ps T being the temperature at which the heat is supplied, 
and ¢ that at which it is rejected. We must not, however, expect 
to obtain the fraction + of the heat supplied in the case of an 


ordinary steam engine where the heat is not all supplied at tem- 
perature T, but much of it—to the feed-water—at temperatures 








varying from ¢ to T. Still less must we expect to get any such 
return from an engine whose boiler is fed with ice at temperature 


t. The fraction ! - ! represents the proportion of the heat sup- 


ible to utilise, if all the heat is 
rejected at temperature ¢, but not 
otherwise. 


Take your case of the boiler fed with ice-cold water. Let Q 
represent the heat supplied to the ice to melt it, Q, the heat sup- 
plied to the feed-water to raise its temperature from ¢ to T, and 
Q, the heat supplied at temperature T to effect evaporation. Of 
these three quantities Q, is the only one of which the fraction 
theoretically convertible into work is so large — . and to Q, 
alone does that formula in any way apply. 

Of Q,, the heat supplied to the feed-water at temperatures vary- 
ing from ¢ to T, the rod convertible into work is somewhat less 
than half the above; theactual return in heat units U theoretically 
to be expected, being, in the case of 11b. of water raised from 


t to T, represented by the formula U = T — ¢ — ¢ log. € ;, this 


being only another way of stating that for euch heat unit supplied 
the Soubel frastion is represented by fe: 
temperature of supply — temperature of rejection 
_ temperature of supply ; 
Of the heat Q supplied at ¢ to melt the ice, and rejected at the 
same temperature, the useful fraction would be represented by the 
same formula ; but the temperatures of supply and rejection being 


plied which it is theoretically 
supplied at temperature T, an 


t - 
the same, the fraction would be or we and consequently the return 


for heat expended would be nil. Thus the theory which you con- 
demn shows that no return is possible from the heat expended in 
melting the ice. 

You in your article denounce the application of the formula, 


E=! = which was only intended to apply to an engine receiving 


heat at T, to an ordinary steam engine which receives heat at all 
temperatures varying from ¢ to T, but Clausius, and Rankine, and 
the other ‘‘modern teachers of thermo-dynamics,” of whom you 
have such a poor opinion, would never have so applied it. You 
are simply fighting a bogey of your own creation. 

Before denouncing theorists who have done, in spite of what you 
say, enormous services to modern steam engineering, we ought to 
be sure that we are able to make a proper use of their formule, 
and I am confident that I am only expressing the feeling of all 
thinking engineers when I say that such an article as yours of last 
week is calculated to do great harm, in that it draws a distinction 
between theory and practical experience, and condemns the former, 
whereas the two should be looked upon as inseparable. Able 
thinkers have shown practical engineers what is the greatest pos- 
sible return from heat supplied to any heat engine, and it is 
for practical engineers to bear in mind this theoretical limit, and 
come as near to it as they can. They cannot go beyond it. It is 
frequently stated that it is impossible by mathematics to calculate 
the amount of steam a given engine is going to use ; it is also im- 
possible by mathematics to determine how much water a man will 
carry home in a pail—mathematics will tell him how much the 
“es holds, but experiment only can prove how much he spills on 
the way. 

No theory can possibly tell an engineer how bad an engine he is 
going to make, nor it is its province todo so. Iam not sufficiently 
acquainted with the results obtained from spirit engines to be 
able to say anything about them, but I have no doubt that the 
facts will easily be reconciled with the thermo-dynamic truths 
named above—if not, it will be very ‘“‘awkward for the facts.” 

June 24th. P. W. WILLANs, 


RAILWAY SPEEDS IN THE UNITED STATES. 


Sir,—In this week’s issue of THE ENGINEER, under the head of 
American News, appears the following remarkable statement :— 
** One engine is said to have made a run of 70 miles, from Phila- 
—— to Reading, in 58 minutes.” This gives an “r.a.” of 
72% m.p.h. 

i would be interesting to know whether there is any foundation 
for this statement, and if there is, perhaps some official connected 
with the line could send an account of it. More a I should 
say, itis really on a par with their other “ Lightning Expresses, 
&c.,” though, of course, if only the engine ran, it might prossibly 
have been accomplished. VERITAS, 

Oxford, June 22nd. 





ROLLED BEAMS. 


Sir,—Wby do not the dealers in rolled beams give us the values 
of the moment of inertia of the section they advertise, or at any 
rate give the data for calculating these? The usual data of depth, 
breadth, and weight, are not sufficient for this, and although a table 
of “safe loads” is usually given, yet this is not of much real use, 
as the dealers are generally careful to say that they do not gua- 
rantee its accuracy, and then never hint as to how nearly the loads 
specified approach to those which are not safe. L 

A simple rule for approximating to the moment of inertia was 
published in Indian Engineering for May 26th, 1888, and is as 
follows :— 

‘Let D, B, A, represent the depth, breadth, and sectional area 
of a symmetrical rolled beam, and T the thickness of its web; then 
from these deduce the following :— 


Area of each flange, excluding the web part = a = A ma 
: A-DT 
M thick s{= * = ° 
ean thickness of same B-T ~2(B-T) 
Distance of centre of same from central axis=x= seep 
_TD 


Then, moment of inertia = I —— + 2a 2? nearly.” 

Hence, if the dealers would add even only one more column to 
their lists and give the thickness of the webs of their beams, we 
should be able to judge for ourselves of the general correctness of 
their tables of safe loads, without having to refer to their unwieldy 
section sheets. The web being practically uniform is more easily 
measured with accuracy than the flanges which taper, and its 
thickness is therefore a safer guide than that of the flanges. 

India, May 30th. MIKE. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 

IMPORTANT action in the matter of iron prices has been taken this 

week. Messrs, William Barrows and Sons have issued the follow- 

ing circular: — “ Bloomfield Ironworks, Tipton, Staffordshire, 

June 25th.—We beg to inform you that we have this day advanced 

the price of our iron 10s.—ten shillings—per ton.—Soliciting the 

favour of your further commands,—William Barrows and Sons.” A 

circular has likewise been issued by Messrs. John Bradley and Co., of 

the Stourbridge Ironworks, also advancing their prices 10s. per ton. 

These circulars are regarded as most significant. The firms issuing 

them are, with the Earl of Dudley, the most important in the South 

Staffordshire iron trade. And more is thought to be behind the 

circulars than is indicated upon the face of them. For some time 

past the standard of Messrs, Barrows has been 10s. per ton below 
that of the other marked bar houses, and Messrs, Bradley and Co, 
have also been 10s, below their usual standard, since both firms 
declined to participate in the 10s. advance which was declared by 
the other best makers in October of last year. By the action 





which they have now taken, they have put themselves on a level 
with the rest of the trade, 

On ’Change this—Thursday—afternoon in Birmingham, the 
opinion was very ay expressed that a declared advance of 
1 r ton would take place in marked bars at the uarterly 
meetings in a fortnight’s time, which come off on July fot and 
llth respectively. If this should be so, Messrs, Barrows and 
Messrs, Bradley will then, it is thought, join in the general advance, 
and so put up their prices another 10s. Authoritative information 
is, however, lacking _ the point. The high price of pigs and 
coal are oo as the necessary causes of this probable rise by 
the marked bar firms. Certainly the state of demand, alone con- 
sidered, does not call for an advance, but finished ironmasters have 
to protect themselves against the increasing cost of production, 

In view of the possible advance mentioned in marked bars, prices 
of all descriptions of iron were on Wednesday afternoon stronger 
than they have been for some months past. A manifest reluctance 
to book far forward was observable on all sides, makers preferring 
to await the development of events rather than very much add to 
their existing order sheets. 

The new prices of Messrs, William Barrows and Sons will now 
become :—B.B,H. bars, £7 10s.; best, £9; and best best, £10; best 
scrap bars and best chain bars also £9, and double best scrap bars 
and double best chain bars, £10. Plating bars are £8; and best 

lating bars, £9 10s.; angle bars, £8; best, £9 10s.; and double 

£10 10s,; best T and rivet iron, £9 10s.; and double best 
swarf ditto, £10 10s.; B.B.H. plates, which are a speciality of the 
firm, are £9; best boiler, £10; double best, £11; treble best, £12; 
and extra treble best, £15; sheets to 20 w.g. are £9; 24 g., £10 10s,; 
and 27 g., £12; hoops up to 18 w.g. are £8; and best, £9 10s, 
Charcoal iron is quoted:—Double best bars, £16; best plates, 
£19 5s,; best charcoal sheets also £19 5s.; singles, £20 15s,; and 
£22 5s. lattens. Double best charcoal slit nail rods are £16 10s,; 
and rolled ditto, £18, 

The standard quality bars of John Bradley and Co. now become 
£9, since they are always £1 10s. above the open market standard, 
A common quality, however, of small rounds and squares up to 
about in. to gin. is rolled by Messrs. Bradley at about the same 
(£7 10s.) figure charged by the other firms for their best brands. 

Second and third-class bars are in much larger sale than best 
sorts, and the number of makers who ure now recognised as pro- 
ducing a good bar is much greater than some years ago was the 
case where 's were wedded to high-priced iron. The chief 
benefit derived from any advance in marked bars would therefore 
rather be in the direction of strengthening the prices of second and 
third-class irons. A large colonial and foreign demand exists, for 
these classes of bars in addition to the home demand, and export 
customers must be prepared to pay more for supplies when raw 
materials, as now, are rapidly advancing. Second quality bars, 
rolled by some of the list houses, are this week quoted £6 10s., 
while other firms are freely quoting £6 5s., and common bars are 
£5 17s. 6d. to £6. 

A larger demand for sheets is the trade event which is now 
mainly required to put business into a prosperous condition. The 
curtailment of demand in this branch is a factor which is the 
reverse of satisfactory just now, but makers are hopeful that an 
improved state of things will before very long spring up. Latest 
news by cable from Melbourne does not yet indicate any improve- 
ment in the Australian markets for pe iron, but other 
| export markets are buying fairly steadily. Prices are very strong 
| in consequence of the advances in pigs, and a distinct tendency to 
a declared advance is noticeable. 

Best thin sheets are in good demand, and the works are mostly 
busily engaged. Orders are on colonial, continertal, and home 
account, and have every appearance of keeping good to the end of 
the year. £10 to £10 10s. is quoted for stamping sheets, singles, 
£11 10s. doubles, and £13 lattens. Iron of from 14 to 16 and on 
to 18 gauge is being supplied for the manufacture of large enamelled 
advertising wall-plates at £12 per ton. Tray sheets are £11 10s. 
for 30 gauge, and Association extras are rigidly adhered to for 
thinner gauges. Charcoal sheets are £19 10s, singles, £21 doubles, 
and £22 lattens. 

The arrangements for carrying through the makers’ syndicate in 
the best sheet trade are going steadily forward, and Mr. Jeremiah 
Head, M.I.C.E., of Middlesbrough and London, has been appointed 
umpire to decide all cases of disputed valuations which may arise 
between the vendors and the new purchasers, 

Very gratifying evidence of the position which this district 
occupies as by far the largest producer of manufactured iron in the 
whole of the kingdom is contained in the just-issued ‘‘ Returns” 
of the British Iron Trade Association. These show that of the 
total of 2,031,473 tons of puddled bars produced during last year, 
the make in South Staffordshire and Worcestershire was646, 235 tons; 
in North Staffordshire, 180,780 tons; and Shropshire, 52,060 tons. 

e total increase on the previous year of these three districts 
was no less than 207,782 tons—showing how greatly the state of 
trade improved during the latter half of last year. South Stafford- 
shire and Worcestershire contributed 160,043 tons of the increase ; 
North Staffordshire, 23,933 tons; and Shropsbire, 23,806 tons. 

The number of furnaces in operation in South Staffordshire and 
Worcestershire is returned as 889. North Staffordshire 301, and 
Shropshire 71— making a total of 1261 for this part of the Kingdom 
out of an aggregate of 3000 the kingdom over. 

The prices of Staffordshire ‘‘list” iron for the decade which 
closed with last December are officially returned as here: 1888, 
lowest price, £7 5s.; highest, £7 15s.; 1887, uniform, £7 5s.; 1886, 
£7 5s.; 1885, £7 15s.; 1884, £7 15s, ; 1883, lowest, £7 15s.; highest, 
£8 5s.; 1882, £8 5s. to £8 15s.; 1881, #7 15s. to £8 5s.; 1880, 
£7 lbs. to £9 5s.; 1879, 47 15s. to £9 5s; and 1878, £8 5s. to 
£9 5s, 

The fluctuations in the prices of Staffordshire merchant bars at 
Liverpool during the same ten years clearly appear from the fol- 
lowing return:—1888, lowest price £4 17s. 6d., and highest 
£5 7s. 6d.; 1887, lowest £4 12s, 6d., and highest £4 17s, 6d.; 1886, 
£4 lis. to £5 2s. 6d.; 1885, £5 2s, 6d. to £5 7s, 6d.; 1884, 
£5 7s. 6d. to £5 17s. 6d.; 1883, £5 17s. 6d. to £6 2s. 6d.; 1882, £6 
to £6 10s.; 1881, £5 12s, 6d. to £6 10s.; 1880, lowest price £5 1ds., 
highest £8; 1879, lowest £5 fs,, highest £8; and 1878, lowest 
£5 11s, 6d., and highest £6 per ton. 

The pig iron trade is, if anything, stronger this week than last, 
the advance in the Scotch and Cleveland markets having excellent 
effect upon the exchanges down here. There is no indication of 
any falling back in prices, and sellers cunsider preeneee so good 
that they are perfectly as independent as recently concerning the 
booking of forward orders. They are, indeed, refusing offers of 
thousands of tons on account of the specified delivery being longer 
than they care to undertake, or because of the figures offered by 
consumers not being quite up to makers’ requirements. 

It has been a long time since the Staffordshire pig iron trade 
wore such a uniformly excellent appearance as at date, There are 
absolutely no stocks, and makers are as busy as they can possibly 
be, pressing the capacity of their furnaces to the fullest possible 
ounce, 

Prices are fully maintained, Lincolns being quoted 52s. delivered, 
Derbyshires 49s. 6d. to 50s. for best, and Staffordshire 57s, 6d. for 
all mines, hot blast, and 42s. 6d. for common. 

The advances occurring in coke prices are a serious matter for 
the ironmasters. The cokemakers of South Yorkshire and Derby- 
shire are believed to have come to a settled understanding—if not, 
indeed, to have formed a ring—to sell at only one uniform price, 
and that a great advance. All the firms quote alike, namely, 14s. 
at the ovens, or 18s, 6d. delivered here; as compared with 7s, at 
the ovens, or 10s, 6d. and 11s. 6d. delivered here, eighteen months 
ago. Ironmasters will not pay the advanced J aarp and are largely 
transferring their orders to the Lancashire, North and South Wales, 
and North Staffordshire cokemakers, who have been satisfied with 
advances ranging from 3s, to 4s, igan and Welsh cokes are now 
about 16s, to 16s, 6d., delivered here, compared with 12s, and 
12s, 6d. formerly, and North Staffordshire 15s,, as against 12s, 
eighteen months ago, 
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A temporary dispute has arisen at the Earl Dudley’s Roundoak 
Ironworks, concerning the manufacture of a special brand of iron. 
The men who are engaged in its production have ceased work on 
the ground that they have harder labour than the pay warrants ; 
but the managers state that, whilst all facilities have been given 
to the men to work the iron, the process has not yet had a fair 
trial, and that, as the brand has been made at the works for some 
time past, the men need not have played. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—There is a very strong tone all through the iron 
trade of this district, and the belief prevails generally that prices 
will of necessity have to move upwards, if through nothing else 
but the increased cost of production. In addition to this, how- 
ever, a large volume of trade is being fully maintained, and in all 
the principal iron-using branches of industry there is no indication 
of any falling off in the requirements for consumption, but in 
many departments rather an increasing activity. For the moment, 
as is usually the case with the close of the half-year, there is some 
slight slackening off; but this is only temporary, and there is an 
eagerness to buy for long forward delivery, which in itself is an 
indication that higher prices are being looked forward to, On the 
other hand, makers are fully recognising the position in which 
they are likely to be placed by advancing wages and increased cost 
of material, and it is ming very difficult to buy for an extended 
period, or even to obtain the acceptance of orders of any great 
weight. 

e Manchester iron market on Tuesday brought together a full 
average attendance, but business, taking it all through, was only 
slow. Prices, however, both for pig and finished iron were very 
firm at late rates, with an upw: tendency in some instances, 
makers being ri no means anxious sellers ; indeed, with an in- 
creased cost of production confronting them as the inevitable 
result of advancing wages in the coal trade, and the consequent 
upward movement before long in the price of fuel, they are com- 

led to be very cautious in commiting themselves to anything 
ike forward engagements, and in most cases decline to entertain 
business except in limited quantity for prompt delivery. In pig 
iron the usual stock takings with the close of the half year cause a 
temporary cessation of buying in — instances, and this no 
dcubt to a large extent accounts for the limited business doing for 
the moment, but there are very fair inquiries in the market, and 
considerable sales can be made if makers were willing to 
book forward contracts. For local brands of pig iron quo- 
tations remain at about 46s. 6d, for forge, to 47s, 6d. for 
foundry, less 24, delivered equal to Manchester, with transactions 
to a moderate extent being got through. In some of the district 
brands makers are so heavily sold that they have very little to 
offer; this applies particularly to forge qualities, quotations for 
which have been altogether withdrawn in some cases, For delivery 
equal to Manchester 48s., less 24, is now the average price for 
either forge or foundry descriptions, with one or two makers 
uoting 1s, per ton above this figure for foundry qualities. For 
Dakedhive iron prices continue rather irregular; one or two 
brands can be bought at as low as 47s., whilst for others, quotations 
range up to 5ls. 6d. and 52s. 6d., less 24, delivered in the Man- 
chester district. In outside brands the upward movement during 
the week in the warrant markets, although it has been rather 
fluctuating, has tended to give a stronger tone both to Scotch and 
Middlesbrough iron offering here. Good foundry Middlesbrough 
is still quoted at about 47s, 10d. net cash, but makers are very 
indifferent about oe orders at this figure, and for special 
brands fully 1s. to 1s. 6d. more is asked, whilst for Scotch iron 
rather better prices have been obtainable without much difficulty. 

For good foundry hematites delivered here 60s., less 24, con- 
tinues about the average quotation; but prices show a decided 
stiffening tendency, and makers in most instances are very 
indifferent about selling. 

In the manufactured iron trade there is an active inquiry gene- 
rally, with a strong upward tendency in prices, Staffordshire 
makers having advanced their quotations ds, 6d. per ton, for 
delivery in this district; and although local makers bave not 
actually put up their list rates, they are only willing to book small 

uantities at present prices, as a general advance with the close of 
the present quarter is looked forward to as practically a certainty. 
For delivery in the Manchester district prices now average £6 5s, 
to £6 7s, 6d. for bars, £6 10s, to £6 12s, 6d. for hoops, and £7 10s. 
up to £7 15s. and £7 17s. 6d. for sheets; and, even at this figure, 
orders as a rule are only being booked for prompt specification. 

Steel-plates for boiler-making purposes have been in fairly good 
demand, and consumers are showing an anxiety to renew contracts, 
which is an indication that they do not anticipate any lower prices, 

makers are very firm at £9 5s., for delivery to consumers in 
the neighbourhood of Manchester, and busi has been done on 
the basis of this figure. Scotch plates are still quoted at £9 for 
forward contracts, but at present makers are practically out of the 
market, as they cannot book anything for delivery within the next 
couple of months at least. 

Activity in all branches of the engineering trade has been more 
than fully maintained, and in many cases orders are reported to 
be coming forward considerably in excess of what works are able to 
deal with, at any rate for the present. In railway rolling stock 
and plant considerable orders Tove recently been given out for 
locomotives, carriages, and wagons, both for home requirements 
and for shipment, Boilermakers, stationary engine builders, and 
machine too] makers, all continue well supplied with work sufficient 
to keep them fully occupied for some time to come. 

Messrs. Frank Pearn and Co., of West Gorton, have just completed 
a considerable extension of their works which has become absolutely 
necessary to meet the growing requirements of their trade. A 
large new shop has been erected which is to be devoted solely to 
the fitting up of their various types of steam pumps, thus leavin 
the other portion of their works free for laying down an increas 
plant of special tools, Amongst the new tools which they are 
— down are several of the patent side-planing machines by 

ichards, of Broadheath, near Manchester, which are a very a 
and compact tool, and will, I understand, altogether dispense wit! 
the ordinary and more cumbersome shaping machines which have 
previously been used in the works, visiting Messrs, Pearn’s 
works I was informed that they were never so pressed with orders 
as they are at present, the number booked during the first half of 
the year being quite double what it was during the previous six 
months, and even with their additional fitting shop and increased 
plant of machine tools, they are unable to cope as they would like 
with the weight of new business they are receiving. 

The Darlington Iron Company, which is represented in Lanca- 
shire and the provinces generally by Messrs. Barningham Brothers, 
of Corporation-street, Manchester, has just made arrangements 
with Mr, William Lindsay for the sole manufacture of his patent 
‘* Acme steel trough decking ” for bridges of all descriptions, sub- 
ways, the covering of pontoons, piers, and the flooring of long 
spans requiring great strength. The company, which expects a con- 
siderable demand for this new steel flooring, is laying down special 
plant for dealing with large quantities. 

Messrs, Vaughan and Son, of West Gorton, are very busy on 
their special type of overhead travelling cranes, of which a descrip- 
tion was given some time back in the columns of THE ENGINEER. 
Since then various improvements have been introduced, amongst 
them a patent shaft support, which, after complete testing, has 
given great satisfaction. Roller bearings are also now used under 
the heads of the hooks in all cranes down to 10 tons ye and a 
number of minor inventions have also been applied, all tending to 





the better working of the cranes as well as the reduction of repairs. 
Amongst their orders, the first of two overhead cranes for the 
engine-house of a mill in Rio de Janeiro, and capable of lifting 
15 tons by hand-power, has just been delivered, and they have 


in hand the second repeat order for a 5-ton rope-power overhead 
crane for foundry work, for Ashworth Brothers and Co., of Colly- 
hurst ; a 5-ton crane with 45ft. span is also being shipped for the 
engine-house of the Electric Lighting Installation in the Argentine 
District ; and a 10-ton and a 20-ton overhead rope-power crane are 
now completing for Ruston, Proctor, and Co., Lincoln. 

Mr. Benjamin Goodfellow, of Hyde, who has made a speciality 
of refrigerating machinery, an extensive plant of which put down 
at the abbatoirs at Birkenhead was some time back described and 
illustrated in THE ENGINEER, is very busy with further important 
orders for machinery of this class, He is building two dry air 
ne machines, which are larger than any appliances of 
the kind yet constructed for the pur , each of which is to 
deliver sufficient cold air for carryin fo00 tons of meat through 
the oa other refrigerating machines of smaller sizes are also 
in hand, In general engineering work Mr. Goodfellow is busier 
than he has been for many years past, and amongst heavy work in 
hand are several large pairs of engines and shafting for different 
= of India, six engines for mills and works, besides several 

rge orders for mill gearing for this country, and a large number 
of engines for electric lighting purposes. He has also a large 
quantity of general repairs and orders in hand, and for the last 
two months two shifts of men, night and day, have been kept fully 
ae ey 

new works, fitted with special plant, has been erected at West 

Gorton, near Manchester, by the Vaughan Pulley Company, for 
its well-known split pulleys; and, although the establishment 
has only been running a few months, the firm is very busy on 
orders, and additional machines have been put down to meet the 
increased demand. One feature of these pulleys is that, in addi- 
tion to the rims being split, they are made of steel, which is an 
obvious advantage over wrought iron rims, as they are much 
stronger and tougher. The pulleys are also perfectly balanced, 
this being insured by the rims being one uniform thickness through- 
out. These pulleys, by their special construction, can be readily 
fixed on any shaft in ten minutes, and are made split or solid, as 
required. The boss is accurately bored and turned, and the holes 
drilled in to receive the turned arms, thus reducing the possibility 
of any loosening in the rims toa minimum. Amongst some of the 
numerous orders in hand are consignments for South America, 
Russia, Italy, &c., and the company is doing a steady home trade. 
In the coal trade, business continues extremely quiet, so far as 
house fire qualities are concerned, but all other descriptions for 
iron making, steam, and general manufacturing purposes, are in 
fairly active demand, and prices have a hardening tendency. In 
the Manchester district, following upon the advance in wages con- 
ceded to the men, one are being put up about 5d. a ton with the 
close of the month. In other Lede districts, although no 
actual advance seems at present in contemplation, colliery pro- 
prietors decline to book contracts at current rates. At the pit 
mouth prices are steady at 9s, 6d. to 10s. for best coals, 7s. 9d. to 
8s, 3d. seconds, 6s. 6d. to 7s. common round coals, 5s. to 5s, 6d. 
burgy, 4s. 6d. to 5s, best slack, and 3s. 6d. to 4s. common sorts. 
For shipment there is not more than a moderate demand, and 
to liberate wagons, steam coal is being offered in some instances 
for delivery at the ports on the Mersey at as low as 7s. 3d. to 
7s. 6a. per ton. e current quoted rates, however, for good 
ordinary steam coal remain at about 7s. 9d. to 8s. 3d. per ton. 
The advance in miners’ wages on the basis agreed to by the West 
Lancashire coalowners at Manchester last week, namely, 5 per cent. 
on the first pay day in July and 5 per cent. on the first pay day in 
October, is now general all through the district, the leading Man- 
chester firms who were not represented at that meeting having now 
conceded an advance on the same terms to their men. 
Next week a National Conference of Coalminers is to meet in 
Manchester, which will discuss a proposal to restrict the output of 
coal by limiting the hours of labour to eight per day, and the days 
on which work shall be done to five per week. This, no doubt, is 
done with the idea of retaining the advance of wages which has 
been obtained; but it would seem to be scarcely necessary, as a 
well-known general result of every advance of wages is a further 
reduction of the output corresponding to the increased rate of 
wages which the men obtain. 
‘arrow.—A very firm and steady market is reported for hematite 
ig iron. The market, generally speaking, is buoyant, and as 
olders of hematite warrants have now assumed as firm a position 
as makers themselves, there is reason to believe that prices 
generally will stiffen, and that the future of the season’s trade will 
be all round active and steady. 49s, 6d. is still the market quo- 
tation for mixed numbers of Bessemer iron, net f.o.b., and 49s, is 
the value of forge and foundry qualities, A steady business is 
doing in Bessemer qualities, and makers are very fully sold 
forward. There is a large inquiry for forward deliveries, but 
makers’ hands are at present very full, and they are not holding 
many stocks, The output is steady, but is likely to be increased, 
as some makers are intending relighting some of their furnaces if 
there is no prospect by doing so of oe down prices. There is 
no new feature in connection with the strike and lock-out of iron- 
workers at Askam and at Millom. The strike has now lasted four 
months, the masters refusing to employ men connected with the 
Blast Furnacemen’s Union, and the men declining to return to 
work except as unionists. The masters at Millom, however, are 
working three of their furnaces by the aid of non-union men. 
Altogether seven furnaces are out of blast at Millom and 
Askam, in consequence of the strike. There does not seem any 
—- of an early settlement of the dispute. Steelmakers are 
usily employed in all the several departments, and orders are 
offering freely both for rails and for steel shipbuilding material. 
The prospects of the future are very satisfactory, and makers have 
before them a brisk trade for an indefinite number of months to 
come. Heavy rails are quoted at from £4 10s. to £4 12s. 6d. Pg 
ton; light rails, £5 5s. to £5 15s.; and colliery rails at £6 15s, 
per ton. Steel ship plates are quoted at £6 17s, 6d., and angles 
at £6 2s. 6d per ton. A very active business is being done 
in tin bars, and in hoops, and last week’s prices are 
maintained. Billets are a a brisk department of the 
steel trade; but there is not much doing in blooms, slabs, 
or wire rods. Shipbuilders and engineers are likely to be 
very busy, although, as a matter of fact, no new orders are — 
There is, however, a brisk demand, and there is reason to believe 
that builders are acting very wisely at present in holding their 
hands. Both marine and general engineers are as busy as can be. 
Boiler makers have plenty of work. The fourth storage tank has 
just been completed at the Petroleum Works at Barrow. Each 
tank will store 6000 tons of petroleum. Two other tanks have still 
to be erected, and the work will proceed forthwith. The men 
engaged on this work are employed night and day. When the six 
tanks are completed the storage capacity of the works will have 
reached 36,000 tons, and the probability is that this will not com- 
= the scheme, because Barrow with its docks and railway 
acilities offers special advantages for this trade. Iron ore is steady 
at late rates, which range from 10s, to 13s, per ton net at mines. 
Coal and coke firm, and it is evident that makers of iron and steel, 
as well as others employed in the industries of this district, will 
have to pay higher prices for both coal and coke when they renew 
the contracts now running, 








THE SHEFFIELD DISTRICT. 
(From our own C 
FOLLOWING up the gratifying statement of last week in regard to 
the orders for armour-plates for the three Spanish cruisers, I am 
glad to say that further work of this description has just been 
laced in Sheffield. It was mentioned in last week’s letter that 
enders had gone in for the plates required for the first portion of 
the British Admiralty’s scheme for the strengthening of the 
Navy. . The work was placed in Sheffield on Monday with 





Messrs. John Brown and Co,, Atlas Works, and Messrs, 


Charles Cammell and Co., Cyclops Works. Of the eight first- 
class battle-ships — 13,000-horse power — the Government are 
to build four in their own dockyards—two at Pembroke, and one 
each at Portsmouth and Chatham. The two to be built at Pem- 
broke will be called the Repulse and the Renown. These are tobe 
clothed with compound—i.e., steel-faced—armour of the “ Ellis” 
type, made at the Atlas Works ; the other two, to be named the 
Hood and the Royal Sovereign, are to be armoured with ‘‘ Wilson” 
plates, also compound. Each vessel will require 1264 tons of side 
armour, varying in thickness from 14in. to 18in., and the length of 
the plates will be 8ft. 6in. The work will be commenced at once, 
and delivery is to be completed by the end of March, 1890. It is 
expected that the construction of the other four first-class battle- 
ships to be built by private contract will follow the second-class 
cruisers, the tenders for which have gone in this week. The 
British Admiralty orders, with the work in hand for the Spanish 
cruisers, make the prospect in the heavy trades very bright, parti- 
cularly in the eran spay department, which has been very 
inadequately employed for a long time. Although 1264 tonsis the 
weight now ordered for each ship, the total weight required for 
every one of the four vessels will be 2000 tons, probably more. — 

The British Admiralty have issued a circular to the principal 
platemakers in Great Britain, inviting them to tender for 
4in. plates. These will be required for the decks of first-class 
battleships already mentioned, and the private shipbuilders will, 
no doubt, follow with similar requirements when their turn comes 
to build the other four big men-of-war. The plates are to be 4ft, 
square, and to stand five rounds of Palliser shells from a Sin. gun, 
the trials to be carried out by the officers of the Excellent, gunnery 
ship at Portsmouth. 

or the moment all-steel armour, of which so much was heard 
sometime ago, appears to be out of therunning. The last all-steel 
plate tested was that from the Atlas Works, which was fired at on 
the 11th inst at Portsmouth. The result is claimed as a most 
decided victory for plates, although it is not claimed that the 
behaviour of the plate was equal to that of first-class compound 
armour. 

The South Yorkshire Railway Company, which occupies the 
coal country from Tinsley to Barnsley vid Chapeltown, has 
intimated an advance in railway rates for the carriage of coal and 
coke on the railway—in owner’s wagons—from 9d. to 1s. perton, 
equal to an advance of 25 per cent. Notices to that effect have 
been issued by Mr. William Pollitt, general manager, Manchester, 
Sheffield, and Lincolnshire Railway. It is stated that the new 
rate will affect a total tonnage of nearly one million tons annuall 
the collieries affected being Thorncliffe, Tankersley, Wharncliffe 
Silkstone, Hayland, Rockingham, Barrow, and Grange. The 
advance looks as if the railway company were recouping itself for 
the higher price it has got to pay for coal, the difference between 
6s. and 8s. 6d. per ton being a serious item in railway running for 
a year, 

The report of Messrs. John Brown and Co., Atlas Steel and Iron 
Works, has been awaited this year with exceptional interest. It 
covers the trading operations of the company for the twelve 
months ending March last. The directors refer to the great 
changes that the business of the company has undergone during 
the past few years, and the substitution of the manufacture of 
large steel forgings for marine shafts and guns and patent 
ribbed flues in place of the steel rail and ship plate trade. 
These departments, however, have taken a considerable time to 
bring into profitable operation, while during the past year the 
armour-plate department has been to a large extent unemployed. 
The directors state that under these circumstances the shareholders 
cannot reasonably expect the balance-sheet to be a very satisfactory 
one ; but the initial difficulties referred to have, it is hoped, been 
overcome.- The large press is working thoroughly well, and the 
orders at present on the books are such as to keep it fully employed 
for a considerable period. The ribbed flues also have given great 
satisfaction, upwards of 3000 being already in use, and the demand 
steadily increasing. In the colliery department the year has been 
a most unsatisfactory one, the bulk of the company’s coal is used 
either for locomotive or gasmaking purposes, and for both of these 
annual contracts are always entered into, The contracts taken 
last July were at low prices, even considering the wages then paid, 
but a demand was made by the colliersin the autumn for an 
additional 10 per cent., which was conceded by the coalowners. This 
had proved most disastrous to those coalowners who were, like this 
company, under contract up to July, 1889, New contracts have 
now been entered into, commencing in July, at higher prices; and 
although further advances have been conceded to the colliers, 
the prospect of the coal and coke trade, in which the company is 
very largely interested, is better than it has been for many years. 
The Spanish mines have been worked satisfactorily during the 

ear, a portion of the profits being now derived from this source. 

e directors recommend a dividend of 5 per cent. per annum. 
The profit on the year’s trading is £50,123, less interest on deben- 
tures, &c., £16,486, leaving £33,637, which, with £21,125 balance 
brought forward, makes the undivided profits £54,762, and after 
paying the dividend on preference shares and the 5 per cent. on the 
ordinary shares, there will remain £9356 14s, 11d. to be carried 
forward to next year. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE has been but little change to note in the Cleveland pig 
iron trade during the last few days. The market is, however, 
steady, and the tendency continues upwards. Sellers, as well as 
buyers, seem disposed to hold off, and it is not likely that business 
will be freely entered into until next month has commenced. 
Speculators, generally, hold favourable views as to the immediate 
future, and holders of iron do not press it upon the market. The 
month of June is often a quiet one in the iron trade, and in such 
case is usually succeeded by corresponding activity in the succeed- 
ing autumn, 

erchants still offer No. 3, g.m.b., at 38s. per ton, for prompt 
delivery ; and at 38s. 3d. for delivery over Julyand August. Some 
sales have, however, been made at 37s. 9d., but only for ready 
sellers and for small lots. Makers’ books are well filled ; they are 
not putting any iron into stock, and none of them will accept less 
than 38s, 6d. per ton. 

Warrants are worth about 37s. 9d. per ton, but no great amount 
of business has lately been done in them. 

e decrease in Messrs, Connal and Co,’s Middlesbrough stock, 
which is still steadily proceeding, is naturally giving great con- 
fidence to producers and holders. The reduction last week 
amounted to 3462 tons, The aggregate quantity now held is 
130,000 tons less than at the beginning of last year. 

Shipments of pig iron from Middlesbrough have slackened con- 
siderably. Only 48,297 tons were sent away between the Ist and 
20th inst. inclusive, against 58,303 tons in May and 74,574 tons in 
April. 

Inquiries for finished iron are more numerous than they were, 
but the contracts lately made have not been for large quantities, 
Orders for new ships are still somewhat scarce, owing to the 
greatly advanced prices demanded by shipbuilders. Ship plates 
are quoted at £6 5s., common bars and angles at £5 12s. 6d., and 
best bars at £6 2s. 6d. oer ton, free on trucks at maker’s works, 
Steel ship plates are steady at £7 and angles at £6 10s. per ton. 

The example of Messrs, Nettlefolds and their workmen might 
with great advantage be imitated by those connected with the 
great industries of the North-east Coast. At the annual meeting 
of the company recently held, Mr. Nettlefold explained in his 
usual lucid manner how their trade in wood screws had been 
gradually built up by close and continuous attention to perfecting 
the modes of manufacture. But after a time certain foreign 





competitors, having the advantage of cheaper labour and longer 
hours, seemed likely to drive them out of the market. The 
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company then took their workmen into their confidence, and showed 
them clearly that the acceptance by them of lower wages was the 
only possible way of maintaining their position. Wonderful to 
relate, the operatives agreed to submit to a reduction on condition 
that they should be correspondingly advanced so soon as the con- 
dition of the trade should justify it. Thus assisted, Messrs. 
Nettlefold were able substantially to reduce prices, to regain their 
lost markets, to attack their enemies in their own strongholds, and 
to make them, as it were, sue for mercy. In the end it was 
mutually agreed that the consumers of each country should be left 
to be dealt with solely by the producers there. This arrangement 
enabled prices to be again raised, which admitted of the promised 
advance lie given to the operatives. If North-east Coast work- 
men had something more of the reasonable spirit of those referred 
to, they would not have suffered from total failure of income so 
often, and to so great extent, as they have done during the last 
fifteen years. 

The question of unreasonable tests for manufactured iron has 
often been referred to, and it is still as much a burning question as 
ever. The extraordinary difference in the specifications of different 
engineers suggests that very few of them really know what iron 
may fairly be expected to stand. For plates, for instance, 21 tons 
with, and 18 tons across the grain, with 10 per cent. contraction of 
area, or 8 per cent. elongation in 6in., is the very utmost which can 
safely an currently be expected. But occasionally engineers 
demand as much as 23 tons and 19 tons in the first case, and in the 
second 12 per cent. contraction or 10 per cent. elongation, and 
even more, besides impossible cross-grain tests. When times were 
at their worst, the unfortunate makers had to take these and 
almost any tests, and trust to luck for getting through. Now they 
have the “‘ whip hand,” and will not look at anything unreasonable, 
and the engineers are therefore obliged either to modify their 
tests or wink at their non-fulfilment. This, however, is a weak and 
scarcely creditable policy to adopt. If they understood their 
business, they should specify only what is reasonable and attain- 
able, and see that they get it. 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THERE was a sharp upward movement in the Glasgow iron 
market at the beginning of the week, caused by more favourable 
reports from America and elsewhere. The advance in the prices 
of warrants afterwards attracted a number of sellers, with the 
result that a portion of the advance was lost. But a more cheerful 
tone has pervaded the market throughout the week. Shipments 
of pig iron have again been small, owing to the strike of seamen 
and dock labourers. They amounted to 6381 tons, compared with 
8310 in the same week of 1888. The United States took 1450 tons, 
Italy 595, Germany 536, Holland 250, Canada 215, France 170, and 
India 140, the coastwise shipment being 2830 against 3554. There 
are 83 furnaces in blast, compared with 86 twelve months ago. A 
small quantity of pig iron continues to be taken out of store, but 
the warrant stocks in Glasgow are still 28,471 tons larger than at 
this time last year. 

There is little change this week in the prices of makers’ iron :— 
Gartsherrie, No. 1, is quoted f.0.b, at Glasgow, 51s. 6d. per ton; 
No. 3, 49s. 6d.; Coltness, 54s. 6d. and 52s.; Langloan, 53s. and 
51s. 6d.; Summerlee, 52s. 9d. and 51s. 6d.; Calder, 52s. and 49s. ; 
Carnbroe, 45s. 6d. and 44s.; Clyde, 49s. and 47s.; Monkland, 44s, 
and 42s, 6d.; Govan, at Broomielaw, 43s. 3d. and 42s. 3d.; Shotts, 
at Leith, 52s. 6d. and 50s.; Carron, at Grangemouth, 53s. 6d. 
and 48s, 6d.; Glengarnock, at Ardrossan, 51s, and 45s.; Eglinton, 
43s. and 42s.; Dalmellington, 45s. and 44s. 

Hematite iron is in steady request at firm prices. 

The demand for basic iron for steel-making purposes is on the 
increase, and an additional furnace for its production has been put 
in blast at Glengarnock, and the total number of furnaces making 
basic pig iron in Scotland is now eight. It is is understood that 
basic steel is now giving entire satisfaction, and some of the makers 
are very busy, so much so indeed that they have been declining 
orders for delivery over a lengthened period. 

In consequence of the continuance of the strike of rivetters in the 
Clyde shipbuilding trade, the makers of malleable iron are 
experiencing a want of specifications, and they have been obliged, 
in some cases, to accept orders in the meantime for inferior grades 
of iron at a slight reduction in prices. They are expecting fair 
contracts will be immediately available for unbranded iron for the 
Indian market, and such orders would go far to enable them to 
tide over the present period of slackness. As yet orders for malle- 
able iron from Canada have been disappointingly few, but the home 
trade is good, and there is fair business for general export. There 
is a very brisk inquiry for iron hoops. The lowest grade of common 
bars is quoted at £5 15s. to £6; second grade, £6 2s. 6d.; and the 
first, £6 5s.; best bars being maintained at £6 12s. 6d. to £6 15s. 

There is a continuance of activity in the steel trade. Under 
special circumstances one or two firms have accepted orders at 
somewhat lower rates, but the principal makers quote their prices 
without change. Steel angles are at £6 12s. 6d.; ship-plates, 
£7 12s. 6d.; boiler-plates, £8 10s.; and rivet bars, £7 sy The 
demand for boiler-plates is particularly active. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week comprised locomotives valued at £9600 
for Barcelona, and £1240 worth for Calcutta; machinery, £17,548; 
steel goods, £7100; and general iron manufactures, £21,700. 

The coal trade has not suffered very materially in the past week 
from the seamen’s strike, except at Glasgow, where the strike is of 
the most thorough description, and where the quantity of coals 
despatched shows a reduction of from 7000 to 10,000 tons. The total 
shipments at the different ports aggregate 108,178, compared with 
113,658 in the same week of last year. Prices are a shade easier. 
The leaders of the Fife miners have advised them to accept 
the advance of 5 per cent. in wages offered by the masters, to 
take effect in the beginning of July, in the ex tion that, if 
trade continues good, they shall receive a second 5 per cent. on the 
1st October. Large contracts for gas coals have just been con- 
cluded, including about 200,000 tons for the Corporation of Glas- 
gow. The rates are about the same as those paid at this time last 
year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE steam coal trade is generally good, exceptionally good, I 
may add, for this time of year, as the export totals at the various 
ports show, while at Cardiff, in particular, a buoyancy is shown 
that is especially noteworthy. Coalowners, in view of a possible 
decline in demand, have not held out so firmly for price, and sales 
at 13s. 6d. are common, while good dry coals can be bought freely 
for lls. 6d., 11s. 9d., and 12s. Best Monmouthshire coals are 
selling at lls. 3d. tolls. 6d. Best antbracite, at Swansea, 10s. 9d. 
tolls. Best steam, at Swansea, is selling at 12s. 6d. to 13s. 6d. 
In house coal districts there is not so much vigour shown, prices 
are weaker, and requirements areless. No. 3 Rhondda was quoted, 
at Cardiff on Wednesday, at 11s. 6d.; best bitumi i 
at 12s, 6d.; No. 3 small, at Cardiff, is still 9s, 6d., the 
coke making being very large. 

The healthy state of the coal trade tells upon connected in- 
dustries ; patent fuel is at 11s. 6d., with upward tendency ; coke 
firm at 16s. and 18s.; and pitwood is at 16s. 3d. to 16s, 6d., anda 
good demand. The hopeful condition prevailing is also telling 
favourably upon colliery speculations, and this week one of the 
largest colliery undertakings of recent years is being floated. This 
is the Main Colliery Company, ramen for working the Dynevor 
and other collieries at Neath Abbey ; capital, £100,000 in 10,000 
shares of £10 each. Mr. Inskip, chairman Taff Vale Company, is 
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chairman of directors—a fairly good proof of the movement being 
a practical and substantial one, I note also another leading man 
in the Welsh coalficlds as connected with the movement—Mr. W. 
H. Williams, chairman of the Lewis Navigation Company, Cardiff 
and London. 

The sliding scale agitation has not produced any more alarming 
action than what I have stated previously, but it is generally 
regarded as coming to a point. 

One of the great Cardiff coal firms, Cory Brothers, has just 

luded arrang ts with a local builder for new offices; 
tender, £10,285. This is an illustration of the palatial character 
of buildings on a foreshore where, in the memory of on 
men, there was not evena mud hut. Cardiff is unquestionably 
advancinz with immense strides, 

It is rumoured at Cardiff, but not yet verified, so I give it for 
what it is worth, that the contractor's demand for extras at the 
Barry Docks will be over £100,000. 

I am glad to note an amicable arran 
between the late contractor of the Cardi 
shire, and the Corporation. 

My note respecting the urgency of a telegraphic communica- 
tion between the reservoir and the town of Merthyr has been 
freely commented upon, and will, I believe, be brought under the 
notice of the local authorities with a view of getting it carried 
out. 

A population of 100,000, taking the towns and hamlets in the 
road to Cardiff, literally lie in the river track from the reservoir, 
and though practical men ~~ that nothing but an earthquake 
could shake the masonry and let three miles of water down the 
valley, yet the inhabitants have a lively recollection of the force 
even of waterspouts. One broke down a dozen bridges in Brecon- 
shire a few years ago. 

The iron and steel industries retain their good form, the needs 
of tin-plate makers in particular keeping most of the steel works 
at full —— The Forest Works still keep to the make of pig 
only, the difficulty in the working of the land for the steel works 
not yet being settled. 

The Rhymney Iron Company declare a dividend of 1 per cent., 
and in their annual report state that a profit last year of slightly 
over £19,000 was made. 

Glasgow pig was quoted on Tuesday at 43s. 104d. at Swansea. 
Prices going up. Prices generally are maintained. Welsh bars 
are up to £5 12s. 6d.; steel rails are unchanged, demand limited ; 
sleepers, improved inquiry. Tin-plate blooms, £4 12s, 6d. to 
£4 15s,; tin bars, £5 to £5 5s, 

Tin-plates are in good demand at slightly improved prices. On 
Wednesday the quotations were 13s. to 13s, 30., 1.C., coke finish 
Bessemer ; and up to 13s. 9d. for Siemens. 

It is generally held as practically impossible for makers to keep 
even at these prices while the prices of all raw material is going up. 
Tin is an exception; that being a little flat at close of market 
Wednesday. 

The annual conference of the Mining Accident Relief Society bas 
been held in London this week. It is gratifying to note that the 
progress of the Society in Wales and Monmouthshire is very decided, 
and there appears less cases of disablement. The rock upon which 
most relief associations split is that of positive imposition on the part 
of members, or tvo great leniency on the part of medical men. One 
good feature would be to introduce the co-operative detective 
movement. Just as in collieries, the aim of all colliers is, for their 
own preservation, to prevent any infraction of local or other 
regulations, so, for the benefit of their society, all should aim to 
expose and put down deception. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


On the international iron market, the firm tendency of last week 
has been maintained. The Silesian iron industry is fairly active, 
and prices are firm. Owing to the large demand for pig, an accu- 
mulation of stock could not take place, and the market shows a 
very firm tendency. The wrought iron business is in a healthy 
state; plates and sheets are brisk of sale, and in sectional bars and 
axles some very large export orders have been effected. 

In Austria-Hungary the iron market remains in a firm condition. 
The scarcity of grey foundry pig is felt more keenly every day. 
It is not to be had even for the third quarter. To meet the urgent 
demands, the Administration of the Hungarian State Works have 
lately ordered from Witkowitz 350 wagons of pig iron for Diosyir, 
no doubt ‘‘ regardless of expense.” The works of Barzika in Upper 
Hungary—belonging to Count Mano Andrassy—are said to have 
been acquired by a foreign banking firm, with the intention of 
being transformed into a joint stock company. To these works 
belong extensive forests, important mines, and six blast furnaces 
with an annual production of 280,000q. pig iron of well known 
good quality. Near the works are large coal mines actively at 
work. This new establishment will not, it is maintained, confine 
its production to pie, but intends setting up a finishing ironworks 
near Misholez. By this a rather sharp competition will arise for 
the Rima-Murany and Salgo-Tarjan ironworks. In the wrought 
iron branch demand is brisk and prices are very firm. The machine 
factories, foundries and constructive ironworks are in active opera- 
tion. The plans tendered by the State Railway Administration for 
450 coal wagons of Martin steel—50 per cent. to be with brakes—of 
which 230 are to be built at Simmering, and 220 at Prag-Bubna, 
have been approved of by the Minister of Commerce. 


The condition of the Belgian iron business remains favourable, 
pig, wrought iron,and steel being in fair request, with prices 
tending to rise. Bars and girders have been raised 2°50f., and 
a further advance is expected. The tendering for five express 
locomotives for the Belgian State Railways has had the following 
result :—Société Cockerill, 63,390f. each ; Matériel Franco-Belge, 
64,350f.; La Métallurgique, 64,400f.; Société de Couillet, 64,650f. 

In the state of the French iron trade some animation is to be 
noted, as one steelworks has succeeded in obtaining an export 
order for 30,000 t. steel rails. In Paris the iron business is still 
weak, competition being too strong to allow of any rising of 
prices. 

In the Rhenish-Westphalian iron business the former briskness 
in demand and employment has returned. Bars have been raised 
M. 5 p.t., and for plates and sectional bars a still further advance 
in price is aimed at, for which purpose the Sheet Convention 
intends ee a meeting at Coblenz on the 22nd inst. The 
Dillingen Works, together with Les petits fils de Francois de 
Wendel and Cie., in Hayningen, have raised the prices for B P 
large tin-plates—3 m.m.—and of corrugated sheets M. 7} p.t. 
The steelworks and constructive shops, as well as the machine 
factories and foundries, are in very good employment. 
The sale of inland ores is still not so brisk as of late, 
nevertheless prices have remained firm on the whole. The import 
of foreign ores has increased in the same measure as the water- 
carriage has been comparatively reduced. At this moment the 
demand for pig is very brilliant, and increases daily. Some works 
have already disposed of their production till the end of this year. 
The prices of almost all sorts of pig iron have been raised. 
Further advances would be most dangerous to the export business, 
As has been statistically proved, the German iron export has only 
slightly decreased from what it was the year before; but ‘if 
compared with the production, a decided decrease is, per- 
ceptible, and since the beginning of this year export has 
had to battle with ever-growing difficulties. In May stocks 
had decreased from 50,091 t. to 45,433 t.; production has been— 
as might be expected—much less in May, i.¢., 84,511 t., against 
124,785 t.; sale accordingly 89,169, against 126,777 t. the month 
before. Spiegeleisen isin brilliant demand, especially for Ameri- 
can, export inquiries have increased, and large orders for Russia 
have also been booked, M. 66 being still quoted for the 10 to 12 








a. grade. In foundry pig demand has continued steady, even 
uring the strikes; the foundries seem to have been well provided 
with coals, so there was no occasion for limiting their production, 
In Bessemer and basic steel stocks have only slightly increased, For 
good forge quality M. 61 to 62; common quality, M. 59 to 60 is 
quoted. As has already been reported, the er for foundry pig 
have also been raised. No, 1 is noted M. 66; No. 2, M, oe 
and No. 3, M. 59 p,t. Bessemer is noted M. 57 to 58; basic, 
M. 47 to 48. White Luxemburg forge costs M. 36 to 37; 
grey ditto, 40 to 41, according to number and quality. The situa. 
tion of the rolling mills is, on the whole, a satisfactory one. Inland 
demand for bars has been rather brisk of late, and for abroad 
orders are also coming in more freely, but present quotations are 
regarded as being comparatively low and unremunerative, and 
cannot be made to rise with the raw materials. Stocks are decreas- 
ing, and the works actively employed. The finished iron works 
are, without exception, well employed ; prices are consequently 
firm. But here also prices cannot keep pace with the raw mate- 
rials, and the convention, therefore, intends proposing an advance, 
at a meeting which is to be held at Heidelberg on the 27th inst, 
The sheet business remains unaltered. The same may be said of 
drawn wire and wire nails. The steel trade continues in a brisk 
state, and even increased production mayshertly be looked forward 
to, one of the Rhenish sheet mills intending to set up two Siemens- 
Martin furnaces, At rong og J for steel rails and sleepers for 
the Rheinische Eisenbahn, the lowest offer was M. 128-50 to 129; 
for sleepers, M. 123 to 123°50 p.t. at works, The state of the 
wagon factories remains unaltered. 

The Government Railway Administration have awarded to the 
Prussian Wagon Factories an enormous order for 9000 vehicles, 
including 400 passenger cars, 

List prices are as follows:—Good merchant bars, M. 138 to 140; 
angles, 140 to 145, and more; i 140 to 145, in some cases 150; 
bars in Bessemer and steel, up to M. 155; boiler plates, 185; tank 
_— 160; Siegen thin sheets, M. 175; plates in steel cost about 

. 165 to 175; iron wire rods, common quality, M. 114 to 120; in 
steel, 110 to 115; drawn wire in iron or steel, 125 to 130; steel 
rails, 125 to 130; complete sets of wheels and axles, M. 315; axles, 
225 to 230; steel tires, 220 to 235; light steel rails, 115 to 120, all 
p.t, at works, 








LAUNCHES AND TRIAL TRIPS, 


On Tuesday evening Messrs. Raylton, Dixon, and Co., Middles- 
brough, launched a fine steel screw steamer named the Daylight, 
which has been built for Messrs. John Wood and Co., West Hartle- 
pool. This vessel is built with raised quarter deck, topgallant 
forecastle, and long bridge, her leading dimensions being :— 
Length over all, 305ft. 3in.; breadth extreme, 38ft. ; depth moulded, 
22ft. 10in.; 3650 tons deadweight capacity. Her engines, which 


will be fitted by Messrs, T, Richardson and Sons, Hartlepool, are 
on their triple-expansion principle, with cylinders 22in., 35in., and 


59in., 39in. stroke. 


On Tuesday last, a new steel steamer, the Sarah Radcliffe, just 
completed by Messrs. Ropner and Son, Stockton-on-Tees, had her 
trial trip from the Tees, After taking in bunker coal at Connal’s 
Wharf, she steamed down the river into the Bay, where her com- 
passes were adjusted, after which a very satisfactory trial of speed 
was made, the steamer attaining, we are informed, 10} knots. 
This steamer forms one of Messrs. Evans, Thomas, Radcliffe, and 
Co.'s fleet, of Cardiff; she has been built under the supervision of 
Captain Venables, and will carry 3300 tons dead-weight; her 
engines and boilers are by Messrs. Blair and Co, The steamer 
proceeded on her voyage to Cardiff, where she will load her first 
cargo. 

Messrs. Schlesinger, Davis and Co. launched at Wallsend-on- 
Tyne, the steel screw steamer, Leconfield, built for G, R. Sander- 
son and Co., of Hull. The vessel is of the following dimensions :— 
Length between perpendiculars, 285ft.; breadth moulded, 39ft.; 
depth moulded, 21ft. 5in.; and is designed to carry a deadweight 
of 3300 tons. She is constructed on the cellular bottom principle 
in the holds for water ballast, and has a long raised quarter deck, 
long bridge extending beyond foremast, and a topgallant forcastle. 
Shifting boards will be fitted to each hold in order to comply with 
the Grain Cargoes Act. She will be rigged as a two-masted top- 
sail schooner. The engines, of the triple-expansion type, are 170 
nominal horse-power, having cylinders 2lin., 33in., and 54in. 
diameter, and 42in. length of stroke. The boilers are of steel, two 
in number, working at a pressure of 160 1b. per square inch. The 
machinery has been constructed by Messrs. Black, Hawthorn and 
Co., Gateshead, and together with the hull, has been erected under 
the superintendence of Mr. Robert Carson, of Hull, the owner's 
superintendent engineer. 


An addition was made to the fleet of steamers managed by 
Messrs. Stephens, Mawson, and Goss, uf Newport, Mon., on Satur- 
day afternoon last, when the Blyth Shipbuilding Company launched 
the Crimea, a steamer of the following principal dimensionss, built 
to Lloyd’s highest class :—Length, 260ft.; breadth, 36ft. 6in.; and 
depth, 19ft. 4in. She has been built entirely of iron, and is on the 
cellular double-bottom principle for water ballast, with web frames, 
&c,; and her deck arrangements consist of a long raised quarter- 
deck and poop, and long bridge extending from after end of engine 
room to the fore side of foremast. The vessel has been built to 
comply with the Board of Trade requirements for ing grain in 
bulk, There are four large cargo hatches for the rapid loading of 
cargo, with four powerful steam winches; a patent windlass is 

laced on forecastle deck ; steam and hand-steering gear is fitted 
In a wheel honse on the bridge, and connected to circular tiller 
aft. The engines are of the triple expansion type, and wil] be 
supplied by Messrs. Black, Hawthorn, and Co., with cylinders 
20in.. 34in., and 54in., by 36in. stroke, and 1601b. pressure. The 
new graving dock, to be capable of docking vessels up to 350ft. in 
awl ag which Mr. Walter Scott, contractor, is constructing for the 
Blyth Shipbuilding Company, is making rapid progress. 

On Saturday, the 15th inst., a large steel spar-decked screw 
steamer, the Durham, was launched by Messrs. Robert Stephenson 
and Co., from their ie at Hebburn. She has been 
built for Messrs. Money, Wigram, and Sons, of London, and 
is of the following dimensions :—Length, 340ft.; breadth, 41ft. 3in. ; 
depth, 28ft. llin, Both hull and machinery will take the 
highest class at Lloyd’s. She bas a cargo poop aft, long bridge 
amidships, with cabins for captain, officers, engineers, and pas- 
sengers, and the crew are berthed in a topgallant forecastle. 
There is a cellular double bottom all fore and aft for water ballast, 
and both main and spar decks are of iron. On deck there are four 
cargo hatches, at each of which stands a powerful steam winch, and 
a steam windlass is fitted on the forecastle, the steam for the 
winches and windlass being generated in a multitubular donkey 


boiler placed in a house on deck, The vessel will steer from the 
bridge by means of steam steering gear, and from aft with a screw 
gear. e propelling machinery consists of a set of triple expan- 


sion engines, capable of developing 1800-horse power ; steam will be 
supplied from two large double-ended boilers, the working pressure 
a 1601b. The engines have been constructed at Messrs. R. 
Stephenson and Co.’s, Engine Works, South-street, Newcastle. 
Both ship and engines have been surveyed during construction 
by Messrs. Ashlin and Co., London. 








NAVAL ENGINEER APPOINTMENTS. —The ilaning quali 
have been made at the Admiralty :—Frederick T, W. Curtis, 
engineer, to the Black Prince; William Hudson, engineer, to the 
Inconstant ; William Bond, engineer, to the Prince Albert; James 
Lane, engineer, to the Gorgon’; Frederick Mitchell, to the Mer- 
cury; James Armstrong, engineer, to the Glatton; and William 
Irwin, engineer, to the Hydra, all to date June 24th, 
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NEW OOMPANIES, 


Tue following companies have just been regis- 
tered :— 


Crompton Electric Supply Company of Australia, 
mited. 


This company was registered on the 18th inst., 
with a caphal of £50,000, in £5 shares, to carry 
on in the Australian Colonies the business of con- 
tractors for the supply of electricity, The sub- 
scribers are :— 


F. T. Medcalf, 4, St. Mary Axe, solicitor .. .. 
Ernest, Kom , 18, Bt. Ann’s-terrace, St, John's 
1, ¥, Goddard, 7 Staple-inn, solicitor . if 
H. 8. Gibson, 4, Bt. Mary Axe, solicitor.. :. |: 
T. H. Fidgen, 4, St. Mary Axe, solicitor.. .. .. 
A. W. N. Stuart, 10, Ancona-road, Highbury, 

accountant 2. os 0s 6 se és «8 ce ee 
W. Eacott, 29, Powell-road, Clapton .. .. .. 

The number of directors is not to be less than 
three, nor more than four; qualification, £200 in 
shares; the first are Viscount Torri n, J. F. 
Albright, of Chelmsford, and W, G. Whiffen, of 
Lombard-road, Battersea. Messrs, Harrison and 
Whiffen are appointed managers, 


1 


ett lend alae 








Entwistle and Gass, Limited. 


This company was registered on the 14th inst., 
with a capital of £20,000, in £10 shares, to take 
over the businesses carried on by Thos, Entwistle 
and Son, at Atlas Foundry, Nelson-street, Great 
Lever, near Bolton, and by Gass Brothers, at 
Hesford Foundry, Shifnall-street, Bolton. The 
subscribers are :— 


8 
*H. A. Entwistle, 49, Manchester-road, Bolton, 
WOORIINNEET oc 00, ce 00 40, 08). 00 00 0 
*W. G. Gass, 118, Manchester-road, Bolton, brass- 
SOUEET 15 0606. .b4) 06> He 6) tw ‘cu 40 
*T. J. Gass, 118, Manchester-road, Bolton, brass- 
COR os ks 00 en. ne. 64. 02 te we > 08 
*G. P. Gass, jun., 188, Manchester-road, Bolton, 
eer ar ee eee 1 
Mrs. L. Entwistle, 49, Manchester-road, Bolton. . 1 
Miss M. Entwistle, 49, Manchester-road, Bolton 1 
Mrs. E. Ferguson, 19, Chadwick-street, Bolton .. 1 
J. B. Gass, 118, Manchester-road, Bolton .. 1 
The first four subscribers are appointed perma- 
nent directors, at a salary of £3 per week each, 
but this amount is not payable to any individual 
director during any period he is absent from busi- 
ness; qualification, £1000 in shares or stock. 


~ 





Goulden Syndicate, Limited. 


This syndicate was registered on the 18th inst., 
with a capital of £9900, divided into 450 A and 
450 B shares of £10 each, and 900 founders’ shares 
of £1 each, to carry on business as cycle manu- 
facturers, and for such pu 8 to adopt an agree- 
ment of the 13th inst. between Wm. Goulden 
and A, H, Nicholson Turner. The subscribers 
are:— 


8 
*H. Williams, 11, Queen Victoria-street, wine 
ST a ae” he ae ak aes aie: a sk 
*F, C. Turner, 34, Powerscroft-road, N.E., medical 
(REE on co. 00 ce se 00 00 8% 90 
* Joscelyne, 33, Renfrew-road, Lambeth, 
cler oe Se he he! Oe tks Oe “ee es 
*8. Spencer, C.E., 14, Great St. Thomas Apostle 
C, T. Lamb, 38, Old Jewry, solicitor .. .. .. 
*W. Goulden, 1, Donegal-road, Clapton, cycle 
oes ke as ee ee, an. gk 
A. Morris, 36, Lombard-street, secretary to a 
GUN cs ce te te 0s os 0s (te ee 
The number of directors is not to be less than 
three, nor more than seven; the first are 
the subscribers denoted by an asterisk and G. 
Ratliffe, of 139, Cannon-street, and 8. G. Browne, 
of 77, Endlesham-road, Balham; qualification, 
£50 in shares, company in general meeting 
will determine remuneration, 





—_— oe 





Public and General Works Company, Limited. 


This company was registered on the 18th inst., 
with a capital of £250,000, in £10 shares, to acquire 
concessions or contracts for railways, or other 
undertaki: whether British or foreign, and to 
carry out the same, The subscribers are :— 
A. ertinsage, Devonshire-road, Balham, mer- 

OE ta nts a 46 eet 46. ce, S4i.gs | 0% 
Wm. Koch, Avenue-road, Anerley, merchant .. 
F. A. Bowlby, 75, Warrington-crescent, W., clerk 
B. H Schroder, 43, Lothbury, merchant 


W. Capel Slaughter, 18, Austin Friars, solicitor. . 
R. Tomlinson, Oxford-road, Putney, secretary to 


A ai" ee" aa ws. 4s 4m 06 0k en 
J. G. Mills, Croydon-road, Anerley, merchant .. 

The number of directors is not to be less than 
three, nor more than seven ; the subscribers are to 
appoint the first; qualification, £200 in share 
capital. The company in general meeting will 
determine remuneration. 


Ol el el ele 





East and West Steamship Company, Limited. 


‘This company was registered on the 21st inst., 
with a — of £100,000, in £10 shares, to carry 
on in all branches the business of shipowners and 
shipbuilders. The subscribers are :— 


Wm. Roberts Wright, Southend, Essex, ac- 
OD oF iaoe be ae) 4s 0s 04, oe. 44) es 
W. T. Mayers, Merton Lodge, Ladbroke-road, 
UUEREEE 0c 00, 40. ce co 96 ee 20 60 
0. Lofthouse, 27, Newstead-road, Lee, merchant 
W. H. Harris, 14, St. Mary Axe, mineral colour 
as ck ws. ed. WM. pak adn 90 
A. . _ee, 5, Glen Mohr-terrace, Greenwich, 
cler' hey ea Ss) be- 00 Se 6 ee, ee te 
J. W. Manley, Grove Side, Teddington, clerk .. 
W. B. Lofthouse, Caterham, merchant.. .. .. 
The subscribers are to appoint the first 
managers, 


Wolverhampton Electric Light and Power Com- 
pany, Limited. 

This oor was registered on the 18th inst., 
with a capital of £50,000, in £10 shares, to 
establish at Wolverhampton, or within a radius 
of ten miles thereof, works for the production, 
storage, transmission and use of light, heat, 
electric, magnetic or other force. ere are 
twenty-three signatories for one share each, all 
of whom are resident in Wolverhampton and 
neighbourhood. The number of directors is not 
to be less than three, nor more than eight, the 


a ee 








first being Messrs. Alfred Hickman, Charles Wells, 
C, T. Mander, J. AyreS w, E. Pritchard an 
T. J. Barnett ; qualification, 50 shares of £500 
stock ; remuneration £300 per annum, and 10 per 
cent., on all divisible profits after payment of 7 
percent, dividend, 





Rio Claro Sao Paulo Railway Company, 
Limited. 


This company was registered on the 22nd inst., 
with a capital of £600,000, in £10 shares, to acquire 
the railway and undertaking of the Brazilian 
Company, known as the Estrado de Ferro da 
Companhia Rio Clara, consisting of a line of rail- 
way extending from the city of Sao Joao de Rio 
Claro to Araraquara, both in the province of Sao 
Paulo, Brazil, having a branch starting about 
midway to Jahu. The subscribers are :— “ 
J. aa, Queen Elizabeth's-walk, Stoke New- 

n; nm 


J. Creasy, Sunny Hill-road, Streatham, ac- 
CE. bt ee. -sh as eon. 80. 08 

8. W. Cattley, 5, Oakley-crescent, E.C., clerk .. 

W. H. Hollis, Burlington Lodge, Chislehurst, 
cler! Wat 1a a ei a ae 

R. M'Dermott, Hoe-street, Leyton, cashier.. 

H. Hume, 17, Mortlake-road, Kew, clerk .. 

J. H. Hunter, Grove Side, Teddington, clerk 
The number of directors is not to be less than 

three, nor more than seven; qualification, 100 

shares ; remuneration, £500 per annum for the 

chairman and £300 per annum for each of the 

other directors, The subscribers are to appoint 

the first directors, and are to act ad interim. 

Registered office, 24, Moorgate-street, E.C, 


a 





Smith, Lister, and Company, Limited. 


This company was registered on the 20th inst., 
with a capital of £10,000, in £1 shares, to trade 
as white lead, oil, varnish, colours, and turpen- 
tine manufacturers, and for such purposes to 
carry out an agreement with John B, Shipley and 
Company, Limited, and its liquidator and others. 
The subscribers are :— ™ 

res. 


8 
Henry Seebohm, 22, Courtfield-gardens, 8.W., 
steel manufacturer .. .. .. «2 oc ss 
*H. B. James, The Oaks, near Epsom .. .. .. 500 
“A. Lister, Leytonstone, Essex +6. 26: an, 
A. H. Lister, Leytonstone, Essex .. .. .. .. 
"ae 7 Panario, 48, Octavia-street, Battersea, 
cler eg ae ae ae 
J. Bowman Shipley, Devonshire House, Battersea, 
white lead manufacturer... .. .. 1. «2 
A. J. Smith, C.E., Devonshire House, Battersea 1 
The number of directors is not to be less than 
three, nor more than five; the first being the 
subscribers denoted by an asterisk. The com- 
pany in general meeting will determine remune- 
ration, Qualification for subsequent directors, 
£200 in shares, 








CLEETHORPES SEWERAGE.—The members of the 
local board were entertained at dinner last week 
by Mr. Clark, the contractor, to celebrate the suc- 
cessful completion of the Beaconthorpe Sewerage 
Outfall Works. Mr. W. H. Radford, C.E., of 
— has been the engineer to the 
wor' 


East OF SCOTLAND ENGINEERING ASSOCIATION. 
—The members of this Association had their 
third excursion on Saturday afternoon to Messrs. 
James Brown and Co.’s Esk Paper Mills, Pene- 
cuik, On arrival at the works, the visitors were 
received by Mr. Jardine, the manager, and were 
by him conducted over the premises, and shown 
the whole process of manufacture, from the raw 
fibre to the finished paper. Special attention 
was devoted to the methods adopted for pre- 
mage poliution of the river Esk, by purifica- 
tion of the waste liquors discharged from the 
mill, the settli onl filtering ponds in which 
these are treated covering an area of four acres ; 
and to the recovery of soda from the spent lyes 
by the Yaryan process of evaporation in vacuo, 
which Messrs. Brown were the first to adopt in 
this country, and the subsequent incineration of 
the resultant viscid liquor in a furnace patented 
by the firm, for which are claimed great economy 
in fuel and total freedom from the offensive 
— usually given off from roasters at paper 
mills, 


Roya. CorRNWALL POLYTECHNIC SocieTY.—The 
fifty-seventh annual exhibition of this useful 
county society is announced to open at Falmouth 
on September 10th. It will be remembered that 
during the past three years the Society brought 
together at its annual exhibitions, for the infor- 
mation and instruction of the public, series of 
exhibits illustrative of the productive wealth of 
Cornwall and Devon, including in the first year, 
rocks, building materials, stones for ornamental 
and general purposes, minerals, metallic and 
earthy. In the second year, clays, including 
architectural and sanitary ware, fire and ordinary 
building bricks and pottery, domestic and orna- 
mental ; and in the third year, chemical, textile, 
and general manufactures. There is reason to 
believe that these several series of exhibitions of 
local products and industries have not only 
interested visitors to the Polytechnic, but have 
also conveyed a knowledge of the productive 
wealth of the two counties, far and wide, and 
have led to busi being tr ted with the 
continents of Europe and America, The com- 
mittee feeling encouraged by the success attend- 
ing these special exhibitions, have resolved to 
continue them, and have selected for the next 
annual exhibition the subject of domestic light- 
ing, to be represented under the following heads; 
—Electricity, gas, oil, and candles. Medals are 
offered in the various sections, and it is hoped 
that a very comprehensive collection will be 
brought together. The subject to be treated 
cannot fail to interest all classes, embracing as it 
does every kind of illuminant in ordinary use. In 
addition to this special feature the Polytechnic 
Exhibition will embrace mechanics in its bearing 
on mining, sanitary, d tic, and g ] indus- 
try ; also fine arts, photography, natural history, 
and all those departments of science, industry, 
and education which have marked its long and 
useful career. Prize lists, entry forms, and all 
information, may be obtained on application to 
the secretary, Mr. E. Kitto, The Observatory, 
Falmouth, 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 


15th June, 1889. 


9855. Breakine and CLEeaninG Friax, E. Edwards.— 
(P. Jansen, Belgium. 
oo Over Leaves of Books, G. Riidiger, 
ow. 
9857. Bacs, R. Garroway and T, D. Gilmour, Glasgow. 
9858. Automatic Fire ALaRMs, E, Wider, London. 
9859. Cans, W. Burridge, London. 
9860, SHuTrLe Guarps, A. Bauer, London. 
9861.  '—eraamae of Waeat Corrzz, C. Heinemann, 
mdon. 
9862. Propucrion of Cotours, W. Guy and H, 8. 
Percy, London, 
9863. Currina Pite Fasrics, L. Higginbottom, A. 
Goddard, J. H. Smith, and T. Mannock, London. 
9864. Coms for Bep Knittinc Macuines, E. A, Hantz- 
Nass, London. 

9865. Composition for CLEanina Brass, H. Simmons, 
London. 

9866. Means for the Prevention of Sunstroxe, F. N. 
Maude, London. 

9867. Hooxs for SuspenpINc Curtains, A, Watson, 


London. 

9868. ARTIFICIAL Fuet, A. Middleton, C. E. Fraser, 
and H. Carter, London. 

9869. Sautters for Cameras, A. J. Boult.—(G. East- 
man, United States.) 

9870. Lockine Devices for Desks, &c., D. L. Lloyd, 
London. 

9871. ManuractuRE of Hominy or Maize, R. Atkin- 
son, Liverpool 

=. ga and SHoes, J. H. 8, Evans and T. Walker, 


ndon, 

9878 Cakes for Animats, G. A, Brinck and A. W. 
Rehnstrém, London. 

9874. Butronina Gioves, W. C. Edwards and A. G. 
Sparkes, London. 

9875. ManuracTuRE of Stans, W. High and J. Hanna- 
ford, London. 

9876. Beppine or Layino Drain Pipes, W. Matthews, 


ndon. 
9877. Stip Coup.ines for Raitway Brakes, J. J. Hall, 


ndon. 
9878. Tearots, R. Garroway, Glasgow. 
9879. = Fasrics a SiLK-Like Lustre, W. Green, 
ndon, 
9880. Feep-water Heaters, A. C. Moffatt, London. 
9881. Preservation of MiLk in Borties, A. Richard- 
son, London. 


17th June, 1889, 


9882. Gamez, E. F. Maitland, Breconshire. 

9883. Domestic Darninc Macuines, R. Wootton, 
Birmingham. 

9884. Cuimney CowLs and VenTiLators, A. Hossack, 
London, 

9885. ExectricaL ALARM Cocks, &c., G. Scarlett, 
Liverpool. 

9886. ApveRTISING, W. T. W. Slater, Liverpool. 

9887. ProsecTites for SMALL-arMs, T. R. Bayliss, 


London. 

9888. Last Posts, &c., P. Rowlinson and A. Jump, 
Sheffield. 

9889. Warp Ba.iinc Macarne, J., J. P., and J. Sun- 
derland, London. 

9890. Sares for Marts on Boarp Sup, C. Gardner, 
Stockton-on-Tees. 

9891. Cigar Licuts, A. F. Hawksley, Altrincham, 

9892. OpgRaTinG Fans, G. E. Dorman, Stafford. 

9893. BurNisHinG, &., Woop Fioors, J. Saunders, 
Cirencester. 

9894. Locks, J. C. C. Read, C. C. Gossage, and E. W. 
Wycherley, Mansfield. 

~~. ReEvoLvinG AXLE-TREES, V. E. Davenport, 

Nn. 


rig! 5 

9896. Teapot, W. Phillips, Leeds. 

9897. MeTauiic Fasteners for Buttons, A. C. Franklin, 
Portslade. 

9898. Hor Water Boiters, J. Keith, Glasgow. 

9899. Heatinc Water, W. J. Payme and A. J. W. 
Johnson, London. 

9900. VeLocipEpegs, V. P. Fevez, London. 

9901. Securtnc Raits for Rattways, W. C. Morison, 
Felixstowe. 

9902. Back-stop for TurnstiLes, &c., L. B. Stevens, 
London. 

9903. Evaporatinc Sauine, &c., Sorvrions, H. T. 
Green, Birmingham. 

9904. Treatinc Cotton Fisre, &c., R. 8. Burn, 
Stockport. 

9905. Conversion of Crupe Iron, &c., H. A. Becker, 
London. 

9906. Fire Revivers, &c., R. 8. Burn, Stockport. 

9907, ADVERTISING, &c., L. T. Darnault, London. 

9909. Borris Storrers, W. O. Walley, London. 

9910. Drinkine Fountain for Pouttry, &c., A. C. Bell, 
Bexley Heath. 

9911. Keyinc Rartway Rats to Cuarrs, VY. St. L. 8. 
Kelly, Lifton. 

9912. Dis Cover, H. Bonsor, Birmingham. 

9913. Swinoina Scarrotp, W. H. Wheatley.—(A. Noll 
and M. Moll, United States.) 

9914. ApsosTABLE, &c., CoveRInG, E. W. J. Hieatt and 
J. Nash, London. 

9915. ComBinep Waste Fittines for Basins, &c., F, A. 

, London. 

9916. Carsuretrors, A. M. Levy, London. 

9917. Switcues for Erecrrica, Purposes, F. B. 
Nicholson, London. 

a ne Steam WasHING Macuines, R. Hoese, 


mdon. 

9919. Dyer’s Morpant, H. H. Leigh.—(G. J. Lepaulard 
and EB, P. Huard, France.) 

9920. Pressure Repuctna Vatves, J. W. Herquet, 
London. 

9921. PHorocrapHic Neaatives, H. Deveril and W. 
G her, London. 

9922, ExTractine Carson from Gas Enoings, W. 
Kemble, London. 

9923. Cover for the Bowts of Pires, J. M. A. Retal- 
lick, London. 

9924, SHOEING Horses and other AnrMats, T. Cloke, 
London. 

9925. Sreerinc Gear of Bicycies, A. Bishop and 8. 
W. Lewis, London. 

9926, Crcies, B. Neave, London. 

9927. Compounp for Moutpine, H. H. Lake.—(C. 7. 
Lee, United States.) 

9928. Burrers for Picker Starrs of Looms, J. Ingram, 
London. 

9929. Bicycies, W. Brown, London. 

9930. Fastenina Devices for Stups, &c., A. Black, 
London. 

9931. SwircHBack Rartways, R. Crawford, J.J. Snaith, 
and T. 8. Winter, London. 

9982, Pitts, O. Smith, Bridgeton, and H. K. Mulford, 
Philadel; 


Pp! 

9933. Barret Keos, G. Price, London. 

9934, Furnace Doors, J. G. Willett, London. 

9935. CaR Brake and Cuurcs, L. Maurer and H. C. 
Scheer, London. 

9936. WuEeELs, J. Cleminson, London. 

9937. SteeperRs for Raitways and Tramways, J. 
Cleminson, London. 

9938. Heapers or WaTEeR Boxgs, &c., J. Mills, 
Manchester. ' 
9939, Nut-makina Macuines, &c., J. Brettell, Bir- 

mingham, 
9940. ConsTRUCTING CARPENTERS’ PLANES, J. Dooner, 


9941. PacKiNe of Pistox Rons, J. Graham, Morley. 





9942, TaBLe Knives, T. Tyzack, Sheffield. 
9948. PHotooraPHic Cameras, A, Jowett, Manchester. 
9944, SELF-actine Coup.ines, E. Hodder and W. Bul- 


chester. 
9945. Arc Lamps, L. Hanson, Halifax. 
9946. a &c., Werr for Wzavine, R. Armitage, 


9947. HeEL-TRIMMING Macuines, W. Fairweather.— 

(The Acme Heel Trimmer Company, United States.) 

9948. RerriceRATING CueEsts, L. Thies, London. 

9949. Markino Correct Siorgs on Suints, J. Morri- 
son, London. 

9950. Puzzuz, R. T. Prout, London. 

9951. CompineD Ree for Tareap and Recepracie for 
ARTICLEs for Use therewith, A. J. Loftus, London. 
9952. Suprportine Muzzixs of Riries, G. R. 8. Gal- 

laher, London. 
= — Tripops for Cameras, A. Jowett, Man- 
ester. 
9954. Locomotive and other Prime Movers, J. Lewis 
Manchester. 
9955. — Opera-cLasses, &c., E. J. Colby, 
mdon. 
9956. Reviviryinc the AcEnTs used in Puriryine 
Coat Gas, ©. Armitage, Manchester. 
9957. Dror-Box Motions for Looms, W. H. Hacking, 
Manchester. 
bar ee &c., Bonps, &c., L. T. Darnault, 


on. 

9959. Meta.uic and other Tubes, G. Hatton, Hagley. 

9960. Printine and Decoratine Curna, &c., D. Lucas, 
Longton. 

9961. Steam Borters, C. F. Dixon and W. N. Dack, 
Manchester. 

9962, Pxinters’ Cuases, P. Huether, Birmingham. 

9963. AcruaTinG SHUTTLE Boxes of Dropr-Box Looms, 
W. Smith, Manchester. 

Pires for Conpuctinc Water, C. Rignault, 
London. 

9965. ComprnaTion Toot, A. H. Moss, London. 

9966. StraichtT LatcH NeEepLE Kwyitrixc Mac#Ings, 
P. M. Justice.—(The Wilcomb Knitting Machine Com- 
pany, United States.) 

9967. Musica, Turn Paper, I. L. Musci, Naples. 

9968, ExTincuIsHiNG Gas, A. Steinhilber, London. 

9969. Time InpExX Markers, H. Wisseman and G. 
Schirmer, London. 

9970. Preventine the Re-use of Usep Tickets, W. 

ey, London. 

9971. T1z Hoipers, A. McLauchlan, London. 

9972. Reoisterine Gas, &c , J. Newnham, London, 

9973. Rotune Partitions, J. G. Wilson, London. 

9974. Resonator for Pianos, &., A. J. Reynolds, 
London. 

9975. Fitters, A. J. Boult.—(P. Varin, France.) 

9976. Coast Derences, T. Kattery, Loudon. 

9977. EvecrricaL Reciprocatine Toois, W. P. Thomp- 
son.—(H. N. Marvin, United States.) 

9978. GaME or Puzz.z, 8. Hurst, Manchester. 

9979. GROOVED SHIELDs for SUPPORTING POTTERY WARE, 
E. Leak and H. Aynsley, London. 

9980. Fireptaces of Steam Borers, 8. Walker, 
London. 

9981. Wrapper for O1t-cakes, J. Garrett, Sculcoates. 

9982. Batt Worp Maxine, T. and G. Allan, Newcastle- 
upon-Tyne. 

9983. Fan for Cummney Cows, C. Glanville and W. R. 

illiamson, London, 

9984, Preparinc, &c., Butter, 8. M. Jakins,—(G. S. 
Jagins, New South Wales.) 

9985. SuspeNDING Look1NG-GLassEs in Frames, W. H. 
Atkins, London. 


18th June, 1889. 


9986. Tanks, J. Stewart, T. Charlton, and J. Casey, 
London. 

9987. TREATMENT of Zinc OrEs, The Alkaline Reduc- 
tion Syndicate and A. B. Cunningham, London. 

9988. ELecraicity MeTexs, J. 8. Raworth, London, 

9989. RarLway Switcues, W. J. Kelly, London. 

9990. Paper Baas, C. B. Stilwell, London. 

9991. Drawine Apparatus, W. 8. Worden, London. 

9992. Fence, &c., Posts, W. H. Thomson, London. 

9993. SPEED INpicaTors, A. R. Sherman, London. 

9994. Maxine Suear by Exectricity, E. Maigrot ard 
J. Sabates, London. 

9995. HaymMakers, R., J., and H. Wilder, London. 

9996. Berr, &c., Taps, J. H. Evans, London. 

9997. Skip for Raitway Veuicies, W. J. Schumacher, 
Loncon. 

9998. Cong Cutter, D. T. Piot, London. 

9999. INSULATED ELectTRicaL Conpucrors, E, T. Tru- 
man London. 

10,L00. Giass Roors, 8. Deards, London. 

10,001. BaLancep Pistons for Steam Enaines, W. J. 
Thomas, London, 

10,002, Penampucators, W. H. Richardson, London. 

— Sronixe and Suicine Fruit, J. H. Hunter, 

mdon. 

10,004. PerroraTinc Macuines for Paper, A. Mac- 
donald, London. 

10,005. MourHriece for Cigarettes, W. C. Hawtin, 
London. 

10,006. Startinc Tramcars, N. Swanston, London. 

10,007. Gas and PertTrotEeum Motor Enoines, G. 
Daimler, London. 

10,008. Tramways and Raitways, C. Zipernowsky, 


London. 
10,009. Securine together Sotes and Uppers of Boots, 
W. Carey, London. 
10,010. SePaRaTiInc Woo. from Sxrss, C. Puech, 


mdon. 

10,011. Foorsatts, W. Howard, London. 

10,012. Boors and SHozs, W. Howard, London. 

10,013. Wrxpow-sasH FasTENERS, J. Redden, London. 

10,014. Door Knocker with Bett, W. Notting and C. 
J. Reeve, London. 

10,015. Bopy Drawers for Men and Women, H. G. 
Turner, London. f 

10,016. We1cHinc Macuings, N. Browne.—(d. Sallé, 
France.) 

10,017. FASTENING or CouPLING, R. Aubrey, London. 

10,018. PorTaBLte Direct-actixe Stream DRiILLinG 
MACHINE, Irvine and Co., West Hartlepool. 

10,019. Borer Furnaces, E. J. Duff, Glasgow. 

10,020. Brackets for Wrxpow Courrarns, J. Empson, 
J. Hewitt, and F. R. Baker, Birmingham. 

10,021. IncuBaTors, C. A. Jones, Gloucester. 

10,022. Pacxinc Pipe Jorts, T. Norman and E, 
Coates, Sheffield. 

10,023. Wrypow Burnps, A. Blackburn, Bradford. 

10,024. Footsteps of SpinpLes used in SpinnyiInG 
Frames, W. F. Reynolds, Belfast. 

10,025. Quits, &., R. and J. Entwistle, Manchester. 

10,026. CLurcH Drivinc Mecuanism, W. J. Basher, 


We 

10,027. Vatve for Hot-waTER Apparatus, T. C, Olney, 
Manchester. 

10,028. CuuRNING BuTTER, J. Stow, Manchester. 

10,029. Motor, C. Wells, London. 

10,080. SunsHaDEs, F, Fi. Cropper, Liverpool. 

10,931. WasHinc Macuine, W. Swinburn, Great 


Grimsby. . 
10,032, Fastenincs for Doors, G. J. Bellingham, 


ndaon. 

10,033. Trip Expansion Gear of Stream Enarnes, J. 
Cochrane and W. Cameron, Birkenhead. 

10,034, Gasatiers, &c., G. Gathercole, London. 

10,085. Watt Decoration, &c., R. and E. Sankey, 
London. 

10,036. Expanpine, &c., MeTaLiic Tuses, T. Mudd 
and J. Bowers, Liverpoo 

10,087. ApvERTISING, W. T. W. Slater, Liverpool. 

10,038. Aprons, M. Wedlake, London. 

10,089, RoLtLeRs used in Printina Watt PaPers, 
W. H. Clegg and G. Kirby, London. 

10,040. Curr ApsustER, F, M. Symonds, Melton Mow- 


ray. 
10,04), Cuurns, &c., G. Hathaway, London. 
10,042, Fisuina Crart, R. Simpson and 8. Puplett, 


mdon. 
10,043. CanpLE Saves, F, H, Ierson, London. 
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10,044. Warminc Apartments, 8. Reeve and C. E. 
Ratcliffe, London. 
10,045. Crcarerres, A. E. Seear, London. 
10,046. Distance Inpicator for Venricies, A. E. 8. 
le, London. 

10,047. Securine Fracturep Carriace Pores, &c., B. 
Scheuer, G. Mehne, and H. Scharfenberg, London. 
10,048. Dryinc Grain, H. E. Newton.—(E. Theisen, 

Germany.) 
10,049. OrnnamenTaL Worxksoxss, &c., G. Haines, 

maon,. 
10,050. Recenerative Gas Furnaces, R. 8. Casson, 


ndon. 
— Fastenines for Wixpow Buinps, J. Cleminson, 


on. 

10,052. Strprve Doors, J. Cleminson, London. 

10,053. Sreves for Assontine Macurngs, W. Seck, jun., 
London. 

109,054. Pristisc PivusH-LikE MATERIAL, F. W. Kesse- 
ler, London. 

-—. WATER-HEATING Apparatus, &c, N. Wilson, 


iw. 
10,056. Steam Borers, P. Hanrez, London. 
10,057. Rattroap Swircues, J. A. Duggan, London. 
10,058. CorrucaTep Fivss for Borers, D. Dixon, 


ion. 

10,059. Recutatinc Heicut of WaTeR in Boruers, 8. 
Mace, London. 

10,060. Harness, J. Durand and P. C. L. Bonnedu, 
London. 

10,061. Szeparatinc Mera.s from Orgs, G. J. Atkins, 


London. 
20th June, 1889. 

10,062. Apvertisinc, J. Makin, Manchester. 

10,063. Porsonmne Insects, J. Jackson and P. A. 
Martin, a 

10,064. Tosacco, H. Parsons, Birmingham. 

10,065. Covertnes for Treaps of Starrs, T. Griffith, 
Manchester. 

10,066. Sprxpies and Kwoss for Locks, J. E. Rogers, 
Tipton. 

10,067. Opentnc Gates from Veuicies, E. Holcombe, 
Hereford. 


ora. 
10,068. Courtine for Revo_vine Suarts, J. Brandner, 
mdon. 
10,069. Fanticnt Apsustment, W. H. Bird, Wolver- 
hampton. 


pton. 

10,070. Doon Hanpues, J. Atherton, Sheffield. 

10,071. Coat CoLLar Sprine, W. Stuart, Bolton. 
10,072. Nam or Tack Extractor, W. A. Jack, 


iw. 
10,073. Manuracture of Mats, F. D. Unwin, Haver- 


10,074. Prevextion of Smoxy Cumueys, M. A. Cook, 
Portsmouth. 

10,075. Governors for Enocines, R. Robinson, Man- 
chester. 

10,076. Ensitace Presses, W. Garner, G. Buxton, and 

‘ xo Birmingham. 

10,077. Mountinc SautTt.e Toncugs, J. Waddington, 

Bradford. 


ora. 
10,078. “Streamer” used in Looms, T. Pickersgill, 
Huddersfield. 
10,079. PortaBLe Force and Burast, W. Johnson, 
Londo: 


n. 

10,080. WaTeR-cLosets, J. R. Kempe, London. 

10,081. LicutTine Lamps, L. Lichtwitz._{ W. Stern and 
Co., Germany. 

10,082. Execrric Swircues, &c., G. Binswanger, 
London. 

— CavcuLatinc Macuines, &., A. E. Samels, 


mdon. 

10,084. Paracuurte Toys, B. W. Spittle and T. Milling- 
ton, Wednesbury. 

10,085. Guarp for Carvine Forks, E. I. White, 


on. 
10,036. oe of Leap, W. Walker.—(W. E. Sendey, 
rance. 
10,087. Protective Persons while CLzaninc Windows, 
J. B. Lovell, London. 
1€,088. EARTHENWARE QuaRRIES, the Broseley Tileries 
Company and J. Crump, Lon 
B T. Craddock, 


Liguim and 
London. 

10,090. Excrves for Carpine Corton, J. Shepherd and 
H. Midgley, London. 

10,091. Sprixc for Cirosinc Doors, J. Sibert, London. 

10,092. Lanterns, J. F. Chapman, London. 

10,093. CuTrTING Metat, &c., R. K. Boyle, London. 

10,094. Feep-water Heaters, J. Y. Johnson.—(A. 
Normand and Co., France.) 

10,095. Portryinc Feep-water, J. Y. Johnson.—(A. 

Vormand and Co., France. 

10,096. Concentration of Sucar, &c., F. G. Harvey, 
London. 

10,097. Preventinc the Prope ters of STeaMSHIPS 
from “ Racine,” F. G. Harvey, London. 

10,098. Boots and SxHozs, the Union Boot and Shoe 
Machine Company and F. Cox, London. 

10,099. Speaxine Tues, C. T. Fleetwood, London. 

10,100. Reversinc Mecuanis™M for Enoryes, F. Daugy, 


mdon. 

10,101. Forex, W. J. Pughsley, London. 

10,102. Evecrric Wires, H. J. Allison.—(R. Macdonald, 
United States.) 

10,103. Heatrsc Horticutturat Buitpines, H. 
Stevenson, London. 

10,104. WasHeERs, &c., T. E. Bartsch.—(P. Lechler, Ger- 
many.) 

10,105. Steam Generators, W. Chambers, London. 

10,106. Packinc Butter, B. J. B. Mills.—{M. H. Howili 
and J. G. Rollins, United States ) 

10,107. Cummeys for Gas Burners, C. K. Mills.—(J/. 
C. Dejey, France.) 

10,108. Poriryinc Warer, D. Stark, London. 

10,109. ApsusTaBLE Sgat for Venicuzs, F. G. Mayhew, 


London. 
10,110. Freemsc Skins, &c., from Lime, J. Hauff, 


mdon. 

10,111. Kwapsacks, A. Fonson and J. B. Schmid, 
London. 

10,112. Securino InstRUMENTs to Hanpuzs, W. Schott, 


n. 
10,113. Cartripces for SMaLL-arMs, E, Rubin, Lon- 


on. 
10,114. Feepryc Parer to Pruytinc Macaig, E. A. 
allister, London. 


2let June, 1889. 

10,115. Brace-suirt, E. Bechhoefer, London. 
10,116. Cieantne Tix, J. Abbott, Bristol. 
10,117. Fare Cotiector, A. W. Berne, Manchester. 
10,118. Se.r-tupricatinc Conve WHERLs, T. Row- 
bo , Stockport. 
10,119. Drivinc Sure Locs, R. Gwinnett, Sparkbrook. 
10,120. Ristnc and Faunce Hinoes, 8. H. Wormald, 

Kirkstall. 





10,121. Dravucut-Ticat WaTeR Bars, H. Bywaters and 
W. on. 


10,122. Kers, D. Ker, London. 

10,123. Screw Srarts in Steam Suirs, W. Hutchinson, 
Weaste. 

10,124. TrEarmEntT of Paints, &c., C. A. Burghardt, 
Manchester. 

10,125. Garrers, &c., I. Frankenburg, Manchester. 

10,126. Jomvers’ HoLpine-pown Cramps, W. Bracewell, 
Burnley. 

10,127. Door Cuecks, J. E. Norton, and F. and J. 
Hindle, Manchester. 

10,128. Spmsinc Tackie, G. H. Hardy and F. M. 

Walbran, Leeds. 

10,129. Runes for Macuinery, M., A., J. Porritt, and 
W. H. Fenton, London. 

10,130. MepicinaL Preparation, J. T. Trench, Dublin. 

10,131. Takrxe PHorocrapns, F. Greene and M, Evans, 


on. 

10,132. SteERING Macurnery, A. B. Brown, Glasgow. 

10,133. SHutteR for PHotocraPHic Purposes, W. P. 
O'Reilly, London. 

10,134. ApsusTaBLE WinDow-sasH FasTENER, E. 
Shayler, London. 

10,135. Arm Brakes, F. A. Holleman, London. 

—, Provectites for Fire-arms, T. F. Walker, 

ndon. 

10,137. MicropHonss, F. Krizik, London. 

10,138. VeLocipepes, G. A. Schoth, London. 

10,139. Fryers, D. Nicoll, London. 

10,140. Lerrer-soxes, W. D. Doremus, London. 

10,141. Panes for Parurtines, C. R. G. Hall and E. 
Lucas, London. 

10,142. Preparine Iron Oxipes, A. 8. Ramage, Liver- 


pool 

10,143. OpgRatinG Execrric Licut Switcues, A. L. 
Vogel, London. 

10,144. Catoric Enoines, C. Wells and G. Clark, 
London. 

10,145. Paotocrapuic Detective Camera, C. M. New- 
ton, Croydon. 

10,146. Suppiyisc Fsep-water to Rams, J. Best, 


mdon. 

10,147. Prevention of Fraups in AvToMATIC MACHIENS, 
H. C. Fleming London. 

= Freicht Evevatinc, &c., W. H. Russell, 


a. 

10,149. Motors, L. Kayser, London. 

eo Tyres of Bicycte WueExts, F. 8. Buckingham, 
mi 


on. 

10,151. Macutnes for Makino Corep Sprinos, F. M. 
Hale, London. 

10,152. Propettuse Vessets, A. G. Froud and H. F. 
Holt, London. 

Fastener for Neckties, F. C. Fairbanks, 


mdon. 
10,154. Copper AL.oys, J. C. Bull, London. 

10,155. Evecrric Tramcars, J. 8. Raworth, London. 
10,156. Drain Pires, J. Semple, Glasgow. 

10,157. Recisterinc Tarcets, &c., R. F. Jeffries, 


London. 
10,158. Hats, T. Townend, J. Eaton, and A. P. Town- 
end, London. 


10,159. Fornaces for MeLtTiInc Merais, A. Piat, 
London. 
10,160. Horsr Rakes, W. N. Nicholson and W. Mather, 


mdon. 

10,161. Bicycres, D.G. Ashton and F. Wheeler-Brown, 
mdon. 

10,162. MecnanicaL Motion, A. L. G. Gauttard, 


mdon. 

10,163. Annzatine C. Jones, B. E. Smith, and T. 
Andrew, London. 

10,164. Water Gas, W. Crookes and F. [. Ricarde- 
Seaver, London. 


22nd Jume, 1889. 


Envewore, J. Noad and L. Blackwell, London. 
MeasuREMENT of Space, H. F. Phillips, Lon- 


10,165. 

10,166. 
don. 

10,167. Tricycie, H. Simcox, London. 

10,168. Steam Pomps, 8S. Northrop.—(J. D. Cooper, 
United States.) 

10,169. Fire ExtincuisHeEr} P. Schwartz, London. 

— Vevocirepes, W. Fisher and E. Redman, 


on. 
10.171. Covptincs, W. H. Wood, Yorkshire. 

10,172. Bracket, T. Harris and G. Howe, Carlisle. 
10,173. Looms, J. Vickerman, Salford. 

10,174. SHarr AtracHMeEnt, A. Monro, Oxford. 
10,175. CanpLe Lamps, G. Hémart, London. 

10,176. Lamps, J. R. Kempe, London. 

10,177. Gic Mitts, C. E. Moser, London. 

10,178. Sprine Curr, T. G. Watts, London. 

10,179. Dinect-actine Steam Trap, G. Coggan, Gains- 


borough. 

a. Vatves, D. Carmichael and A. Mackie, 
Ww. 

a Sere Lamps, F. Anstey and E. J. Hoult, 


mdon. 

10,182. Pires and Conpvuits, &c., 8. Rideal, Man- 
chester. 

10,183. BepsrEaps, F. R. Baker, Birmingham. 

10,184. Gatuipots, C. R. Illingworth, Halifax. 

10,185. ReoisteRInc Passencers’ Fares, W. Dodgson 
and E. Bellis, ester. 

1 a Risina and Fa.uinc on a CoLumy, 


10,187. Fur. Economisers, G. G. Rhodes and J. 8. 
Critchley, Bradferd. 

10,188. Lever Hixce for the Lips of Teapots, W. 
Tyler, Sheffield. 

10,189. Apparatus for Stretcarnc Trousers, 8. W. 
Plumbe, London. 

a Hanoinc Corps to Winpow Sasnes, R. Keys, 


‘ast. 
— Wainoinc Water from Mops, 8. H. Hodges, 


mdon. 

10,192. Grippinc Screw Stoppers, A. E. Shortell, 
3 eonard's-on 

10,193. Book-mark and Paper Kwyire, C. H. Cope, 
Tamworth. 

10,194. Hinces for Swinornec Ficures, C. D. Barker, 





mdon. 

10,195. Stroots and Tasies for Pusric Hovses, J. 
Owen, Sheffield. 

10,196. Snozs for Horses with Diszasep Hoors, J. 
Burchett, London. 

10,197. SHoz for Horses and other Anima.s, J. Bur- 
chett, London. 

10,198. Tosacco Pirss, J. O. V. Péchoux, London. 

10,199. WasHinc Drinkino Vessexs, T. Elcoate, Liver- 


pool. 

10,200. Brake Apraratvs, P. F. de Foresta, London. 

10,201. StonaLuinc Beit, C. D. Abel.—(G. Schilling 
and Soehne, Thuringia.) 

10,202. Marxinc Fasrics, J. T. F. Bishop, London. 





10,208. Scenr Samptine Apparatus, F. W. Warwick, 
London. 


10,204. ScrEw-pown Vatves, G. Jacoby, London. 

10,205. Bry-oxipe of Manoanesz, A. Reychler, 
London. 

10,206. Disivrecrators, J. H. Carter, London. 

10,207. RoLuEer for Buinps, T, Southcombe, London. 

10,208. Treatine Ecos, A. N. Ford, London. 

10,209. ELrecrricaL Accumuators, J. Zacharias and 
F. Marx, London. 

10,210. Boots for Beasts, A. H. E. Spong, London. 

10,211, Puzzix or Game, H. Dalgety London, 

10,212. PrumBer’s BLow Lamp, W. Read, London. 

10,213. SaHamvxine Device for Power Looms, O. Hoff- 
mann, London. 

10,214. Gymnastic Apparatus, F. M 


, London. 
10,215. Proputsion of Tricycies, W. kely, London. 
10,216. Furniture Castors, L. Franks, London. 


10,217, Linmwent, H. F. Juleene, London. 
10,218. Harness, 8. Notton, London. 
10,219. Printing Macuinery, W. B. Silverlock, 


ndon. 
10,220. Water Gavaes, T. C. E. Rose ani C. H. Stamer, 
London. 


10,221. Pencit-HoLpEr, P. G. Warren, London. 

10,222. CentREING PicruREs when Hun, W. 8. Simp- 
son, London. 

10,223. Tannino Skins, W. D. Gooch, London. 

10,224. Incot Movutps, J. Powell, London. 

10,225. Caarcinc Pia Iron into Furnaces, J. Powell 
and L. Johnson, London. 

10,226. Roiuers, J. E. 8. Perkins, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gasette. 


401,964. Ore Grinvino MILL, J. McKenzie, El Dorado, 
Cal.— Filed November 16th, 1888. 

Claim.—(1) In an ore grinding mill, the pan, the 
rotating driver having the pivotted hangers and the 
series | centrifugally-swinging rollers suspended from 
said hangers, in combination with springs secured by 


one end to the driver and having a wearing knob on 
the other, and the wearing plates secured to the 
pivotted hangers and having grooved faces in which 


the w knobs of the —_ are fitted and play, 
substantially as herein described. (2) In an ore grind- 
ing mill, the pan, the rotating driver having the 


401,964] 

















pivotted hangers, and the series of centrifugally- 
swinging rollers suspended frum said hangers, in com- 
bination with the springs acting to throw the rollers 
outwardly, the grooved and slotted castings on the 
driver to which the inner ends of the springs are fitted, 
and the bolts adjustably securing said ends to the 
castings, the grooved wearing plates secured to the 
pivotted hangers, and the aren de oe on the outer 
ends of the springs fitted to and playing in the grooved 
wearing plates, substantially as herein described. 


403,083. Draitt Cuuck, M. L. Andrew, Delhi, Ohio.— 
Filed February 14th, 1889. 

Claim.—{1) In a drill chuck, the combination of the 
bit-holding head, the set-pin fitted to slide in said 
head, a screw-cap fitted over said head and pin, and a 
flaring ring within said cap to force the pin inward 
and clamp the bit shank, substantially as set forth. 
(2) The herein-described bushing for drill chucks, 





consisting of the cylindrical shell F, having the 
outwardly-projecting flange f and slotted upon one 
side, the latch F, having the lug f}, the pin 2, passing 
through the flange f and lug /!, hinging the latch to 
the shell, substantially as specified. 
403,101. Gear Wueet, M. T. Graf, Buffalo, N.Y.— 
Filed August 13th, 1888. 

Claim.—(1) A gear wheel having two annular series 
of teeth of co ding size and shape around its 
periphery and ha’ a circumferential space between 


the two sets of teeth, formed by offsets upon the ring 


[403,101], 


=) 





and main portion, the teeth of one series exactly 

with the open es between the teeth of 
the other series, as set f Q)A apy com- 
prising the sleeve, rim, and hub described, keys d, and 
securing bolts connecting said sleeve and hub together, 
and a non-sonorous material inte between the 
adjacent contact-surface of the sleeve, hub, and keys, 
substantially as described. 


END OF VOL. LXVII. 











403,150. Enorne, J. F. Shawhan, Dayton, Ohio.—Filed 
March 28rd, 1888. 

Claim.—The combination of a series of reciprocating 
es connected with other and revolving 
around one axis, a revolving head at an angle to the 
said axis and connected with the piston-rods of the 
said es, a governor and a governor shaft arranged 
parallel with the axis of the said engines, and con. 
nected with one of the said revolving parts to control 
the flow of motor fluid to the engines, and a case 
which surrounds all of said parts, substantially as set 
forth. The combination, with the series of engines 
connected to revolve around a common axis, of a 


403,150) 





frame having a chamber z, a y provided with inlet 
and outlet ports mounted in the said chamber and 
having the shoulder or offset v, whereby the ring is 
held against the heads of the revolving engines by the 

m pressure, and the steam and exhaust sages 
in the frame, substantially as described. The com. 
bination of the series of revolving engines, the inclined 
head 7, provided with a shaft B, the piston-rods con. 
necting the engines with the said head, the case in- 
closing the said parts, and a removable cap having an 
inclined bracket wherein is mounted the shaft of the 
said head, substantially as described. 


403,358. Grease Cur, J. Massett, North Tarrytown, 
N.Y.—Filed February lth, 1889. 

Claim.—(1) In a cup, the cylinder and base, 
in combination with the hooked tie-rods and the 
m. ally notched _ having inclined arc shaped 

grooves for the hooks of said tie-rods, substan- 


fS SSMS 


At 





tially as specified. (2) The grease cup comprising the 
oom notched cap, and hooked man the gland and 
piston-rod packing, the piston, tapered piston-rod, and 
spiral spring, substantially as specified. 
382. Process or Manuracturine Gas, J. M. 
Rose, Allegheny, Pa.— Filed February 23rd, 1888. 
Claim.—(1) The herein descri process of manu 
facturing gas, consisting in raising a mass of coal or 
coke to 1 ccadessenes, passing the products of com- 
bustion therefrom through a mass of refractory 
material, and during their introducing liquid 
or solid hydro-carbons into said products and said 
refractory material in such quantity as to coat the 
refractory material, and burning the said products and 
the resultant hydro-carbon vapours to heat a body of 
fixing material, and subsequently passing steam into 
said mass of incandescent carbon and the gases formed 
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through said coated refractory material and said 
heat | material, substantially as and for the 
purposes set forth. (2) The herein-described steps in 
the manufacture of in raising a mass 
of coal or coke to incandescence, passing the products 
of combustion therefrom through a mass of refractory 
material and during their passage introducin; 

liquid hydro-carbons into said ucts and said re- 
fractory material in such quantity as to coat the re- 
fractory material, and burning said products and the 
resultant hydro-carbon vapours to heat a body of 
—— substantially as and for the purpose 
set forth. 
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No. 1. 
To lift 1500 Gallons 
per hour. 





No. 6. 
To lift 13,000 Gallons 
per hour, 





No. 3, 
To lift [4000 Gallons 
per hour. 


For Prices, please see last week’s Adwertisement in|/©THE ENGINEER, 


W. H. BAILEY & CO., AlBION WORKS, SALFORD, MAN@HESTER. 





More 
ECONOMICAL 
in 
USE of STEAM 
than 
OTHER PUMPS 


of this class, 


PLL LP LP LAP MLD 


GRITTY WATER 


and 
LIQUID FILTH 

Lifted 
without Injury 


to Valves, 














(BERRY’S PATENT). 


Capacity—250,000 Gallons per hour 





May be placed 
20 feet above 
its Work, 
when it acts 
as a perfect 
Condensing Engine 
with Automatic 


Cut-off Valve, 




















No. 2. 
To lift 2500 Galicns ~ 
per hour. 


No. 5. 
To lift 9000 Gallons 
. per hour, 





No. 4 
To lift 6000 Gallons 
per hour. 


cer ASK for LISTS. , B1097a 
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JNO. BIRCH & CO, e 


MERCHANTS & ENGINEERS, 40, CHAPEL STREET, LIVERPOOL. Telegraphic Address: “Pootpircu, Ltverpoot,” 















Purchase, Inspect, and Ship Material and Machinery 

for Engineers and Contractors abroad, and act as Home 

Agerts for Foreign Dockyards, Arsenals, Railways. 
Engineering Shops, Foundries, &c. 


x 


Estimates, Plans, and Specifications submitted for all 
classes of Machine Tools, Machinery, Sea- -going and 
River Steamers, Barges, Dredgers. 


Rails and Rolling Stock provided to Main Lines, 


Planters and Contractors supplied with Medium, Light, 


CORRESPONDENCE INVITED. and Portable Railways complete. 


MONTHLY PRICES CURRENT OF ENGINEERING MATERIAL MAILED FREE ON APPLICATION. (Special) pm2da 


Davey, Paxman, & Co a. St, FNGINEERS AND BOLERUAKERS, COLCH ESTER. 


Competitive Trials at Newcastle, July, 1887 
open to all makers, 














BOILERS 


D., P., & Co. manufacture Steel and 
Iron Steam Boilers of every type in 
the best manner, having extensive Works 
containing all the most modern Machine 
Tools and appliances for that purpose. 


= A The Only Prizes offered by the RAS.E, fo. 
Steam Engines, i.e, 
£200 for Best Compound Porta'e Engine, 
£100 =, Single Cyl. _,, 
were Awarded to D., P. & Co.’s Engines in 


consequence of Extreme Economy in Fuel, 
Excellence of Design, and Smooth and very 


Regular Working. 





COLONIAL EXHIBITION, 1886. 


GOLD MEDAL. 
Ba Lancasnine Borer, showing Paxman’s 


Catalogues, Price Lists, Estimates, i Parent Fivg and Expansion Jornt. 
&c., post free on application. : (Special suse 














We make 1n our Cast Steel tor j { Ww We make in our Cast Steel for | 


i , | 
SOLE SPECIAUTy ». | ENGINEERS SHIPBUILDERS: | - HADFIELD'S TRAMWAYS, 
ove 'S ROLLING MiLLs, ac. | STEEL FOUNDRY Co | 
. Patent “Hecla” Wheels, (one half 
sake ud aes of amma |g LIMITED, \ | dae waists Of Gee in chilled | “STR EL 


| Hecla Steel Casting Works, 
ATTERCLIFFE, SHEFFIELD, 


| Iron and as supplied to the prin- 


Steel and Wrot. Iron Forgings, : T in this country 
Cranks, . eiehesedjToes EngineWheels, C A S Tl N GS. 
oor Points,Crossings,&c, Thousands j ae, 


Crousheads, 
Rolls, Spindles, ‘Taps, Anvils, 








xz | Rec. Tet. ADDRESS | 











Traction Engine Gearing, Pro- : pe : 
peller plings, of our “ Hecta” Wheels in use BST tan LBs 
Se eae | * HADFIELD, SHEFFIELD.” throughout the world. 1000, 
. > | 
We = 7 4 —_— for We make ino our Cast Steel yR 50 LE Ss PE Cc lALITy Is We make ino our Cast Steel | es ie” ae a 
. Cousens, Mines, UTy Steel Castings and Forgings are 
> woes Gates up So —... SGERS, QUARRIES, ove SOLE SPECIA 19 subjected to most careful and 


8 ft. dia. (plain or cast with 
Crank Bosses and Balance 
og eg eg Roof Stay 
Bars, Horn Blocks, Axle Boxes : 
and Slides, Crossheads, Piston | 
Blocks, Buffer Boxes, Cranks and 


CONTRACTORS, 4c., strict chemical analyses, and 
== Wheels ard Axles, Pedes- a S TE WF tested for mechanical strength 
tals, 


Pulleys, Cage | by H. M. Govt. Admiralty, 


bashed complete, Dredger al =) Guides, Points, C | B | xtrealay, Professors Kennedy, 
Backs, Lips, Links, Turn | | Se. Over 2.000.000 of the | af AS TI N G AE | Huntingion, &c,, giving tensil 

Gearing “| above in daily use. 2000 ty + strains of from 26 to 90 tons 
&e. 








Crank Pins, Tumbler Shafts, > Pieces, Bushes, at b ineh, d- 
So | ae Ake hohe 
Trolley Wheels and Axles, &c. HADFIELD, SHEFFIELD. | “M4185, TO 16.000 LBo- HADFIELD, SHEFFIELD. to 44 % elongation. 


= | 

















| GoLD MEDAL, Paris. 

| GOLD MEDAL, Melbourne. 
| GOLD MEDAL, Madrid. 
| SPECIAL DIPLOMA, also 
| Sitver MEpAL, Sydney. 

HIGHEST AWARD for Stecl 

Castings, Calcutta, viz:-— | 

First Crass CERTIFICATE, 
also Siuver MEDAL. 











ova S SPECIALITY). | We make in our Cast ‘iteel for 


be SPDT pg | We mais in our Cust Sie for| gym SOLE SPECIALTY 1 
HYDRAULIC WORK, evn so UTY i GEARING, ove UTY 15 






Every description of Spur, Bevel, 
Mitre, Pinion, Segment and 
Worm Gearing, Straight or 
| Helical Teeth, Machine Mould- | 
| | ed by Patent Machinery or from 
full patterns. Special attention 
paid to the new Helical Gearing. | 





in es to stand any desired 
pressure, Glands, Pumps, Press | 
Pilates, Doors, Cheeks, Rivetters, 
1 Hobs, &c. 





De 

















COPYRIGHT.) 


— 
CALL RIGHTS RESERVED. 


IMMISCH ELECTRIC MOTORS 


FOR TRAMCARS, PUMPING 120 GALLONS OF WATER 
AND HAULING MACHINERY IN 
MINES, &c. PER MINUTE 
ELECTRIC MOTORS AND RAISED THROUGH 9g00ft. 
DYNAMOS for TRANSMISSION AT ONE LIFT BY AN 
OF POWER. " » AT 
ELECTRIC LAUNCHES ON THE eee OTe . 
THAMES, FITTED to ORDER Messrs. LOCKE & CO.’S 
ST. JOHN’S COLLIERY, 
NORMANTON. 








FOR SALE or FOR HIRE by the 
DAY, WEEK, or MONTH. 


WRITE FOR PARTICULARS TO— (Special) pu18 


M # | M M | § 6 H & CO. MALDEN WORKS, noe WALES’ a 3 LO N DO N, N Ww. 


v 
Ss “ic WEF CEP LEEDS FORGE, 
oO GP go’ ¢ yan’ LEEDS. 














(Special) Ba20a 
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Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS AND PUBLICATION, 163, STRAND, LONDON, W.C. 
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bo (founty Surveyorships in 


CIVIL aunviON. ae 
FORTHCOMING COMPETITION (age 26 to 40), 26th July. 
The date specified is the latest at which applications can be 
"Py ust be made on forms to be obtained, with parth 
from the SECRETARY, Civil Service Commission, 
Tondon, 8.W. B1662 





(Jold Mining Exhibition, 
ALEXANDRA PALACE, LONDON. 
SEPTEMBER 2nd to OCTOBER 26th, 1889. 


Owing to the unexpected demands for nd ry in defer- 
ence Me the urgent wishes of most Exhi it has been 
deci to POSTPONE tle OPENING on MONDAY 
detTEMBER @nd, and the Exhibition will remain open unti 
October 26th. 


ENTRIES CLOSE AUGUST 3rd. 
PATRONS: 
The Bans Men. Sir Py, 7s ROBINSON, G.C.M.G. 
iste Ge a of Cape Colony and High Commissioner of 
Sir yt “BLYTH, K.C.M.G., C.B., Agent-General for 
Sout! 
Sir ¥ DILLON BELL, K.C.M.G., C.B., Agent-General for 
N ‘ 
Sir CHARLES MILLS, K.C.M.G., C.B., Agent-General for 
Sir SAUL SAMUEL, K.C.M.G., C.B., Agent-General for 
New South Wal 
Sir GRAHAM BERRY K.C.M.G., Agent-General for Victoria. 
Sir W. BU .M.G., F.R.8, 
THOMAS ARCHER, Esq., C.M.G., Agent-General for 


. C. BRADDON, Esq., Agent-General for Tasmania. 
Space Charged at Nominal Rates. Power, gratis. 
Entries and Advertisements for Catalogue, in which will be 
included a Treatise on Gold Mining, to be sent to Secretary. 


G. LEIGHTON mene, 
ret 
3, Queen Victoria-street, London, E.C. Bu 


Royal Cornwall Polytechnic 


The 67th ANNUAL EXHIBITION will be held at the 
POLYTECHNIC HALL, Falmouth, on TUESDAY, 10th 
, 1889, following days. 
edals and are offered in JMedppates 1pemistry and 
prey Arts, Photography, Natural History, and 


other 
SPECIAL EXHIBITIONS OF DOMESTIC LIGHTING. 
Board of Trade Certificate granted protecting unpatented 
a 
= lists, entry forms, and all information, apply to the 


mewane KITTO, F.R. Met. oo. 
sonia Falmouth, Bist 











Emp ire of Brazil.—Tenders for 


SUBMARINE CABLE between Brazil and the United 
States.—In advertisement on the above published in Tux 
Enoineer of 21st instant, for DOLS. read MILREIS. B1688 








(ity of Belfast.—Main Drainage 


WORKS. 
igh No. 


The of Belfast desirous of 

TENDE oy the CONSTRUCTION of oF HIGH EVEL 
— + the, other WORKS connected therewith. 

a ae may be on at the office of the 

city “Sure race Mr. J. id, M. t. C.E., Town Hall, 

copies a AY, hort vod ihe iit ot uantities with 

form ot Tender, may be obtained ent of Five G Guineas, 

returnable if a bona fide Tender | bet ‘urnished in the manner 

the sp m the drawings and speci- 


‘ib y 
fication being returned. 
‘orms furnished, endorsed “ Main Drai 
Works (Contract No. 2 2),” and ad Sa me, must 
-- 





B1679 Town Clerk. 





(Jorporation of Leicester. 
AYLESTONE-ROAD WORKS. 
RIFIERS. 


SECTION No. 2. Liang ed = ss. 
The Gas Committee of the above porperntl 8 
receive TENDERS for the MANUF KCTORE, | is Livery, 
and hg Swe ON complete of PURI: 
FIERS, 32ft. square, together w’ wiht od f.#,.... —#. iron 
covers, valves, connections, wipe at their Aylestone- Works. 
Drawings may be seen, ifcation and — of tender 
obtained, upon lication to the and 01 of 
the sum of £5, which amount will ber Teturned upon ‘the receipt 
of ry bona fide tender. & . 
ani 


nders, to 
endorsed, “Tender for Purifiers,” — at these 
pag not later than 11 o'clock i hy Saturday, July 6th 


a The —— do not bind themselves to accept the lowest 
er. 








or any Te 
ALFRED a. G + 
neer and Manager. 
Gas Offices, iaivtene eee, Leicester. 
June 19th, 1889. B1596 





chool Board for London.— 


School Board for London are receive 
TEN DERS for the EXECUTION of the Tollowing ® WORKS, 


namely 
1 ) Extension o of oy pparatus to Class-rooms (L.P. hot 
bene Ns mae Sis at New-road Bhool Wr Wands- 


IL. x tensi hf Heating A ti SP. hot wate d 
x on a us ot water), an 
( n PRool, YW. ) 


, at Bell-street 
III. Extengion of Heati: us Le. shot water), and 
, ma Boiler, at Monteit! ating Apparat Nl “te , BE. . 


Extension of Heati p bon Ta 4 co ar 
jler, and additi baal cols’ at Oban-street 


lars can be obtai Works 





City and Guilds of London 
STI 


TUTE FOR THE ADVANCEMENT OF 
TECHNICAL EDUCATION. 
PR ar en —The Course of ical I 


De; nt, School Board — vat ohn 
W.C., on Thursday and rea, the 4th and 6th et July, be- 
bobs the hours of Eleven a.m. and Four 


TO SHIPBUILDERS. 
Trinity House, London. 


14th Tune, 1889. 
his Corporation being Desirous 
of pA eerk | TENDERS for the CONSTRUCTION of 
TWO COMPOSITE (iron and yt IGHT VESSELS, notice 


is hereby evs that drawings, form of Tender, and specifica- 
tion ae obtained on application at the Lights Department 
at this House, on any day between the hours of 10 a.m. and 


p.m. 

‘Applicants upon receiving a form of Tender, &., will be 
a to deposit the sum of Two Pounds (£2), which’ amount 

be returned in due course to each firm sending in a bona 
fide Tender. 

The firm whose Tender is accepted will have to provide two 
sufficient sureties, who shall execute a bond binding themselves 
in a penal sum equal to the amount of the Tender, for the due 
performance of the i yete included in the contract. 

Tenders sealed and marked outside “ Tender for New Light 

Vessels” must be addressed to the Sec! ery: and delive' at 

and no Tender 
can be entertained that is not made on the form provided. 

The Corporation does not pledge itself to accept the lowest 
or any Tender. By scat 

. INGLIS, 
Seécre 


nig Great Indian Peninsula 


RA AY COMPANY. 
e Direc! @ prepared to receive Lin sarang for the 
SUPPLY oft the ‘folowing ARTICLES, namely :— 


Copper ee and Rods | Railway Tickets, &c. 
is 





Emery , &e. Sheffield Tool: 

Galvahised W.I. Tubes Wood Handles 
Zinc Sheets, &c. 

Leather Be Belting, &c. Steel Rails. 


Specifications and forms of Tender may be obtained at this 
Office on payment of the fee for the specification, which pay- 
ment will not be returned. 

Tenders must be delivered in sealed envelopes, addressed to 
the undersigned, marked “ igen A for Copper Plates and 
Rods,” or as the case Lf be, n ter than. PTwelve o'clock 
noon on Thursday, the July. ae mo. 

The “4 ‘not bind themselves to accept the lowest or 


F. L. SOARE, 
Secret 


any Tender, 


Company’s Offices, 
3, New Broad- street, E.C., London, 
26th June, | 1889. B1663 


anted, a First- rate | Fitter, 


nemee to smal! ishansed cog 
Digh-olass work, to TAKE CHARG mall works in 
Lancas! State age, wages required, ond references.—1580, 
rege Office, 163, Strand, London. Bi580 





Wanted, Foreman for Cement 


WORKS on mS 7Bs an engineer and Lt having 

‘al wat ics te Sloyment to to 1678, Zuginecr Off os 
revious empioymen' ice, Ii 

Strand, Loudon. wits Bis7s * 


Wn anted, Permanent Engage- 
Prime Costs, Estimates, Traveller, or other 
A position thorough knowledge of engineer’s office 


routine; seven rye experience ; first-class references and 
testimonial WIL: IAMS, * Hervey-street, Ipswich. P6657 


Wes Situation as Draughts- 


MAN (2); marine shops and office experience. Been 
r os , 18S, 








tosea. Good references.—Address, P5654, Enginee 
Strand, London. 





anted, by Ex xperienced Engi 
NEER, an APPOINTMENT as REPRESENTA- 
TIVE to good sens firm at Machinery or Im — 
De jhow-rooms.—H. B., Clarence House, Water! 
South, Wolverhampton. 


en by an a ae 


6 Big a? bye too bee gad ober of ri 
ues, boilers, ‘or melti refin: Going. 8 and other purposes, 
take work or ENGA’ AGEMENT ~ , 4, Brockham- 
street, Borough, London, S P544 


Wanted. —Weldless Steel Tubes. 


Pee a ee Rt? oo il Y aoynt ee 
supervision, open or in! 
Erection and Working of Plant.—Address, BAMLESS. 5, 
Alston-street, Birming 














Wenes. Under-manager for a 


we ENGINEER'S ores, Begnete cating 
and 672, Engineer Office, 
183, Strand, London: Biers 


Wanted, a Sharp, Energetic | 


N, not over 30 years of age, as ASS 7eu7 
FOREMAN: over smiths, platers, and rivetters—-CLAYTO. 
peel -_ CO., Limited, Gasholder and Boiler Works, Hunslet, 


Shier Millwright and Fi itters. 


one but Bag ome good pas ane ag: 
Bita ages, age, experience, &. — are 
HALL, “‘ Thynne- -street, West tek = Birming- 














.1., UPO! 

the cave of Noe, IL Til) rt jonas bse 
case 08. res) vely, 8 

be returned ages receipt oh a bo na fide Tend f 

Ad to the ot that. not less than the minimum 





of Techn: 
Central Insti! pelniien of tae Oly tod Gate at eke 
Tastibute is adapted to the requirements of persons who are 
to become Civil, esau en, of Chemical 
neers, or to enter Manufacturi 

The NEXT SESSION will COMMENCE « 2 OCTOBER wt, 
1889. An Entrance Examination will be held on Septembe: 
23rd and the three following da; —y 

JOHN WATNEY onorary 
WALTER 8. nic ph eemtarice, 

Pogues and full f course of instruction may 
Fexhibits cao aW, or at af the woof ths nattution, 

x jon- or 

Gresham College, K.C. , _ Bite . 


Bombay,  baroda, and Central 


A RAILWAY mn 





The Directors are Hd py to noon on Tuesday, 
+ 9th gely. TENDERS for the § SUE! LY of the following 


CLASS A? 
Bessemer Steel Rails. 8. Miscellaneous Hardware. 
Cast Iron Sleepers and/| 9 Smithy and Furnace 
Fittings. and Foundry Coke. 
Cast Lron Chairs. 10. Steel Fishbolts, Nuts, 
Flax, Hemp, Twine, &. Washers, m, fc. 
Galvanised Strand Wire. | 11. 


intespeeking Apparatus, 12 Steel & da 
etals. 13. Tim 
14. Wood Sleeper rs oreo 
CLASS B. 


| Betshencas cet 
witches spare 
| & White Lead 


ad a 


MAP PyP 


Blank Railwa: yg 
fpr ent de 2 Fitt 


cle 


CLASS C. 
Cloth for Poise >. ma 4. Lamps and Lamp Fitti 
Clay. 5. 5. Stee! Files. ° — 





1. 
2. Firebricks an 
3. Gal Wanised Wrought Iron 

Bolts and Nuts. 

CLASS D. 

1, Brushes. 5. Printed Transfers. 
2. Drawing-office Materials, 6. Steel. 
3. India-rubber Goods, 7. Stocks, Taps, and Dies. 
4. Iron and Steel Wire. 8 Wrought Iron Bracings. 





or Cas 68. ca; nema ter Chae DS 28, 6d. each, 
do not ot bind themselves to accept the lowest or 
T. W. WOOD 


Secre' ° 
Offices: 45, Serra London, E.C., oe 
26th June, Best 





Corporation of Rotherham. 
s TO ENGINEERS. 

orks Contin are desirous of receiving 
TENDERS tra from om 
rin Sat teNS ‘sieaat BorLis, with 


my Altgrations of Com if Compounding an C4 ps to the Pum 
nd tepaia tion in H 
ihe oe pale —h be 801b. per square 


“Gpeeliiention, forms of of Tender, and b OE 9 pestieuion mor be 





oe Mach 


at the — of the M mg 5 tho "Waterworks, | on 
yard Thursday, une, instant, on 

the ‘of ¢ One G which 
ba Sa raines, 1 apenas ai on receipt of 


full 
The Tenders are to be delivered in séaled ob velopes ad addressed 
toe me me | — “Tender for Boilers, &.,” on or before the 


The 
or any Teaden on ao not bind themselves to accept the lowest 
By order, 
H, H. HiCKMOTT, 


c il cB al, Ro Town Clerk, 
10, 1889, Boal 





standard rate of wages br in each toush al of the trade will 
have to be signed by each Tendering. 
26th June, 1889. B1669 





South Indian Railway anions 


= Sout i 
receive TEN Dens ry 5 SUPPLY 0 of t ROLLING. 
com — 


1 -_——- 





eels and Axles, 
Axie-boxes, vt a Springs, Sha F rittings for Third- 


Specifications forms of Tender may be obtained at the 
offices. 


Com "s 
een a RN ofa and Directors of the 


South Indian Rail Cnr, marked “ Tender for 
Rolli Btock,” aa must be I yi ned not later 
than lve o'clock noon of Tuesday, the py B= 


eon Company is not bound to accept the lowest or any 
‘ender. 
A charge of 20s. (which will not be returned) will be made for 
each copy of the specification. 
Copies 4 of the drawings may be obtained on application at _ 
George ‘estminster, 


Office of Sir Bruce, 3, Victoria-street, W 
at a charge of £2 per set. 
By ord 
HENRY W. NOTMAN 
M Director. 
Company’s Offices, 55, Gracechurch-street, 
London, 20th June, 1889, B1645 





a) Qouth Australian Government 
RAILWAYS. 
The nt-General for South Australia is instructed to 
invite T DERS for 
204 BARS ‘CHANNEL IRON. 
GLE IRON. 


Mr. Oswald Brown, 2, Victoria-mansions, Westminster, on pay- 
ment of One Guinea each, which will be returned on receipt of 
bond fide Tenders. 

Tenders to delivered at this office not later than One p.m. 

on Tuesday, 16th July. 

Only Tenders trom bona fide manufacturers will be con- 
sidered, — each Tender must be accompanied by a deposit 
— jual to cent. of the value of the g: tendered. 

Vote jhambers, London, 8.W. B1575 





Wanted, ina Borough Engineer's 
ER 


Office, a first-class ENGIN ING iavisun, 
= ane to —— oh Ene preferred.— Address, stati: 


Office, 163, Si 
London. Bes 


Wanted, Shorthand Writer, 


quick and accurate. who has had som 








anted, in a Fast-increasing 
engineer’s business, from £2000 to £3000 additional 
-_ —_ 


ith London office pda or 1h, sd creed 
to give much time. Address, 1681, Engineer Office, 163, Brand, 


At Thorou ughly Practical Engineer 


REPAR EP DRAWINGS, SPECIFICATIONS, &c. 

of ENGINES of all Kinds, Steam Hammers, Iron and "Bteal 
or! achinery, &. Speci machinery designed. 

Fone ay references. —Address, P558, Engineer Office, 163, Strand, 








An ngineer is Hie oom to 
A® iene STUDENTS in ante ay ATHEMATICS, 
ics ; 2 Brig P566, Engi- 


Thermodynam! 
neer pony By 163, Strand, L Lond PO, oe 





Ant Engineer and Founder, with 
ll-situated eae A, 3 leading seaport, SEEKS a 

Practical PARTNER, wi Ay So — reins x 

1651, Engineer Office, 163, hs Biés1 





I en, ¢i- 
neering a in workshops. eee, by letter, ane age, 














experience, and salary to 1628, neer Office, 163, Strand, AP ppointment Wanted ae Expe- 
London. Biz IENCED CHIEF DRAUGRTSMAN of leading 
. ice of - — the Midlands. Excel references. — 
\ \ J ante a D raughtsman in care of Mr. W. H. Squirrell, Stationer, st —. 
nted euateds up in rmak: 

—Apply, . Dy letter only, ane age, 3 x = deference, Co 
ea es See ee eT An Engineer of Eight Years’ 
#8 orate WANTS POSITION in ———— — 

fice. Well up in export 


ba an Efficient Draughts- | s 


AN, experienced in the most modern practice of 

mill work and steel works plant.—Address, pa 
— lence, and wages exp » 1668, 25 18, 
Strand, London. 


Wanted, in a Small a oo 


Works and Foundry, east ef London, a es 
MAN able to superintend and seek orders. stan’ Stand, 
— for a practical man.—P6550, Engineer Office, 163, S! 
ndon. 


anted, 1 in mes Alkali Works, 


ood MEC HANICA DesvgersAr, who has 











training. —State age, ~—"Y¥ experience, present 
at liberty, whether married or Panels, 1626, Engineer ran 163, 
Strand, London. B1626 


Workin Engineer and Mill- 
WANTE 


WRIG for Portland Cement Works; 
he must be a hard- = Sinn clever man, — have a long and 
g ter fro! ; liberal given —Apply 
| PETERS BROS. * Wouldham Hall orks, mM 


Wanted, Good Reliable Men as 


shop, near London. peg to oe Me 
coun! op, near London.— ing wages, age, give 
nan tb M. , care of Ww} Mw Wills, 151,  Ceanon atone, 
London, E.C Cc. B1é48 














The 5 Baths Committee of the 


P EBILER, Gy to receive TENDERS 
for SUPPLY» of eat LA TER, and all ery Ap li- 
ances thereto, wi of same at their Pu 
Attercliffe, as a ING of which may be a4 = the 
‘ealth Offices, jhambers, North Church-street. 
All Tenders must be addressed to the Chairman of the Baths 
later than Twelve — on 
Tuesday, July 9th, 1889, marked “ Tender for Boiler, &. 
Office hours, Nine to Six; Saturdays, Nine to Two. _ B1649 


T° Contractors. — Halifax High 


LEVEL ay» Fouts AND — JUNCT 
AILWAY COMPA 


receive 
RUCTION “Prpared to rcsive 
WORKS 





The Directors B . this 
TENDERS for the CONST: 


ready for public use, otSTATION BUILDINGS, and 
contuagned = nt with, ot at High Level and Pellon ous, 
situate in 7 the county of 


a rpoatibats ions, and conditions pt. 
y's neers, Messrs. John Frazer =< Sons, by the 
minder and Leeds ; and Mr, Samuel Utley, Halifax. 
Responsible rsons a to Tender Kae Ld all infor- 
mation on sen ir names, to 
4 a not later than twelve o'clock on Tuesday, the 
y, t 
The Directors do not bind themselves to accept the lowest 
os any Tender, nor will they pay any expenses attending the 


WM. H. LAND, Secre' 
Bios 





13, Ward's-end, Halifax. 





Wanted, Foreman Moulder for |® 


small Engineering Shop ; = accustomed to jacketted 

cylinder castings essential; none but good and steady men 

bony apply.—Address, wi as to &e., 
1642, Engineer Office, 163, Strand, London. Bié42 


Wanted, by a London Firm of 


ngineers, an ASSISTANT FOREMAN; must be a 

non-society man and to pi x —Btate te wages 

and experience, by letter only, to =. .» care of Messrs. 

Dawson and Sons, 121, Cannon-street, ‘issient Ec. B1e47 
a German 


W anted, Boiler- 
MAKER FOREMAN, who is thoro' 


harge of the maki: id pg ed bg = 
taking c e making and re jarge and heavy 
marine boilers for eae Ra nema ony s of a dock: in 
Hor orth Germany. Knowledge of the English language desired. 
such a) phhy fcants need a} pply who can prove by certificate 
bw cay for the pontien.— ~ Address, 1667, Engineer 
Office, 1 “Strand, London. B1667 


Wanted, by a Firm of Hydraulic 


General Engineers, 2 FOREM capable of 
taking charge of foundry (iron and brass), fitting shop, smiths’ 
shop, &c., under dane control of principal, in works iy la 
from 100 to 150 a. . & oe one ibe Seema ow 

wages an icatio. I meer ice, 
Strand, London. m - = B1665 




















non aos pee Salary, £3 Sea 
Po02, Engin cer Office, 163, Strand, London. 7 


An n Assistant, who must be 
pat epee, lovelies, AS, ole — have 

et sores REQUIRED. ina vs “ENGINEER'S OFFICE.— 
i iy testimo: with 


by copi = nials, 
fs of experience uired, to 
be addressed tothe EXGINEER of thes SEWERAGE and 
RIVERS SEPARIMENT. St. Paul’s-chambers, 











Blacksmiths Wanted in 


Worcestershire epamtcnages (i ponuahanead, to bending 
pe general engine work. ll particul and wages, 
H. L., 7617, Sell’s Advertising Offices, ey B1638 





Bast Furnace Manager Seeks 


RE-ENGAGEMENT, thoroughly practical refer- 
ences.—Address, 1537, Engineer Office, 163, Strand, ; Eondon. 





(Jontractors’ aoe Open for 
an immediate yn = yh = Ravtene" over 
thirty years’ experience in carryi ndertakings. 
Can estimate work; highest ee, ee No. 673, 
Robertson and Scott, Advertising Agents, Zdinburgh. B1530 





raughtsman. — Situation 
WANTED in Ley 9 —_ 355, Eiaieace Om hand; 


eel for, ~ figures, — Address, neer = 


raughtsman, by London Firm, 
TED for Daye pa work, having drawing office 
Fe mT and meng hgh rection of machinery.—Address, 

y letter, stating age, &c., to 1682, Engineer beg 163, 
Strands London. 








xperienced Engineer’s Clerk 
(35) SEEKS SITUATION ; well up in costs, estimates, 
pricing, nis agp Be Sos? keeping, oa moderate salary; 
can invest small capital.—Address, P6568, Engineer Office, 
163, Strand, London. P568 


Engineer, well Versed in Modern 


of marine engines cae poile: pococaring Gest 
class pA certificate, DES RES EMP YMENT on 
lag ttt A —, Superintendent, to would — 
Sharge 0: Plant; good practi: ow! 
go lighting sh highest references twelve Rare? experience 
’O. Birchall fice, fitting, e ing: sho; a =. —Ad G. 40, 
care orc rehall, Advertising Agent, Liverpool. — Bi6s4 








*,* For Continuation of Small Advertisements see 
Pages II, IV., V., XXVILI, and L. 
For Index to Advertisements see Page XL1X, 














i 


THE ENGINEER. 


JUNE 28, 1889, 








Fitter and Turner Wants Situa- 


TION ; seven years at general engineering in re 
shops age 22.—Adadress, Psss, Engineer Ottices 16, Beran, 


ae Wanted, Accustomed to 


aaa ete Engines and ial engine work (Non-society). 
pl ema and wages, to H. L., 7617, Sell’s ae 








oreman Smith.—Good Practical 

Engine and General Smith requires RE-ENGAGEMENT 
as FOREMAN ; experienced also in railway rolling stock, and 
plant.—1RON, a ing, Green Hillocks, Ripley, ants 





(Gentleman, M.LS.I., just Re- 


URNED from States, DESIRES POSITION as 
WORKS MANAGER, or position of trust in steel or iron 
works. Have had management in both countries; and good 
executive ability. Open-hearth, Bessemer, and crucible steel 
manufacture ; general metallurgical engine qa chemical and 
physical testing abilities. Highest 
—Address, 1593, Engineer ce, 163, Strand, py B53 


[ron Moulder Wants Job. Used 


to engine and mining work; thirteen years’ experience; 
country prefe’ ; used to brass work.—Address, MOULDER, 
re- -square, Walworth-road, 1671 














Manager for Small Engineering 
WORKS, near Manchester, with general experience in 
— jobs, estimates, working drawings, 15 
Address, in confidence, 1656, Engineer Office, 163, ” Strand, 
London, B66 


Moulders Wanted (Dry and 


Green Sand), 40s. per week for good and steady men. 
a Foundry.— adress, 1 1663, Engineer Office, 163, | 
ndon. 











er or Superintendent ; 


= 
NTMENT desired ; formic elec years’ experience 
in tng construction, and repair of -class marine machi- 


nery, light and heavy.—R. A ,care Davies and Co., — 
Agents, Finch. 
anager, Assistant Manager, | 





lane, London. 
I &c., SEEKS RE-ENGAGEMENT;; thorough p 


Sale, Sea-Goin 


? 
STEAM LAUNCH, 20ft, long, just 
Apply, E BOLTON, 110, Leadoahell-cerect 


rs Sale, Two Lloyd's Patent 


FANS, in good condition, ~~ 22in. by one 
ian -For further particulars sppl y by Better, "CHAS. 
N and CO., Waddon Mills, Croydon. 


Fer Sale, First-class, a 2, 8, and 


12-H.P. PORTA BLE, 8 3, 6,and 10-H._P. VERTICAL and 
BOILER, a 4, 6,8, and 12-H.P. HORIZONTAL —Ps0v, eng 
neer Office, 168, Strand, pw a, 


or Sale, Cheap, Pair of 


COMPOUND SURFACE- -2 Fs. TANDEM 

ENGINES, two high Lrcreaghs cylinders, Gin. diameter, two 

léin. by 13in. stroke, in first-class con- 

hew. Suitable for yacht, tug, or cargo 

MUMFORD, Culver-street ——— 
1 


Cedar 


- * on Ss 





BROW 











low 
dition, nearly equal to 
boat —iaey A. G. 


Colcheste: 
Fer Sale, “New Cornish|- 
CRUSHER.” 


One Set of very powerful 28in. Cornish ere ROLLS 
with gearing, &c., all complete. Also One Set of 29in. Fine- 
Gri and One 16 x 9 Blake's Gruher 


The above will be sold cheap to cover advances, 


Address, 4670, Engineer Office, 
163, Strand, London. 


For Sale, Second-hand, Equal to 


NEW. 
oz. : modern ren ENGINE, by Apo £200. 
” ” £175. 





A670 





CHP 5 “ Clayton, £140. 
tra 3 to 20-H.B. 
; ‘Traction 
Marshall, Foster, Nalder, & 
Several cheap. 
2 Covers Hunt and Tawell. 


baler WIS, Brimpton, Berks. 


| ae Immediate Sale, at Low 


to clear, one pair of omeened Hosting Engines, 

with wo crema, high-pressure Sin., and 
me — > diameter, loin, léin. stroke, new, in first-class order ; 
es, complete with 


conta tee ain. eptinder Win ee par- 


B1599 








culars on application to CHARLES D. PHILLIPS, N oy 





oe engineer ; -round experience in manufactur- 
organiser; piecework, drawing. ae first- 








ead testimonials; 37 years of age. hao, , care 
Mr. E. D. Fisher, Market-square, St. Neots, Hunts. ”B1610 
ase —The Boro bh and Water- 
ORKS of Ro: Leamingtor 
— a VACAN Yin ‘ais Ghee st for a PUPIL.—Address, 
Hall All04 
oe gagement Wanted by 
ENGI fans FOREMAN. Fifteen years’ experience 
in first-class aay Good draughtsman —H., 52, Fernhead- 
road, St. Peter’s-park, London, P572 





o Engineers.—Template Maker 
and MARKER-OFF des‘res an ENGAGEMENT as 
FOREMAN of BOILER YARD; could estimate for boiler 
and ship — red, tot , used to 
Age 32.—Ay P552, Saienr — 163, Strand, London. 


To S ipbuilders and Marine 

x nipt .—Advertiser is OPEN to an ENGAGE- 
MENT as ASSISTANT MANAGER or CHIE? DRAUGHTS- 
MAN. Seventeen years’ experience ; well up in launches and 
torpedo boats.—Address, Pots, Engineer Office, 163, Strand, 
London. P546 


Te Steamship Owners.— Wanted, 
AD poe boilermaker and iron shipbuilder, IN. 
IP over Hull and Boilers, having twenty — of 
= best experience in all the branches in the leading | 











Clyde 


A. G. MUMFORD, 


CULVER STREET IRONWORKS, COLCHESTER. 


Maxer of jally Light Machinery for STERN WHEEL 
SOATS and STEAM UNCHES. 


The following Engines for 
YACHTS, TUGS, or CHES, are in STOCK and 
in WORK, and can be delivered promptly = — 
4in. diam a bang stroke, a cylinder. 
by 5: » 





4in. 5 ouble cyl, og weet Pattern. 
> « a sin. ” ” » 
afin ” by 6in. ” ” ” ” 
» byidin ,, ” ” 
ompound Surface erncns 
ENGINES. 

4 and 6in. by 4in. stro! 

. » Gin 4, : ” ‘Atmieaty Pattern. 

in , Tin yy ~¥ » 

in. iin. ot “Sy 


” 
sin. 3 10in. 
@ lép. ,, 
All the above are of the Dave bye Boverg material, and workmanship 


Full particulars and prices on application. A116 





Ferro- -Prussiate Co opying Paper 


direct ~ the — 
fe. 00. a by 30in. 


~ a. ten 
R. SHAWCROSS. 62, Thackeray-street, Liverpool. B1370 





sho) Of strictly 53 habits; have best of 
Poti 


Ops. 

Apply, INSPECTOR, . Porteous and Co., Glasgow. 

T°. Rice Mill Engineers. — A 
thoroughly qualified MAN is req g d to ERECT a large 

RICE. MILL in the East. He must havee ence in hulli 

and white rice mills. Noone need apply whose character an 

qualifications. will not bear the strictest comet. i, 

1565, Engineer Office, 163, Strand, London. 


Steel Trade. — Situation 


The WANTED as WORKS MANAGER, to have entire 
charge of steel works. Twenty-three years’ experience in the 
steel trade, and employed as works manager for several — 

—Address, 1302, Engineer Office, 163, Strand, London. 1302 


Agents Wanted, to Push First- 


class MACHINERY oILs, a large and 
successful sale. Liberal commission.—Address, xX 22, Post- 
office, fea 088 


A Firm, having Offices and 


Show-rooms in om, an Pregpas ere connection and 
Tak cies all over the Continent, Sey BoD to UNVER- 
aa the CONTINENTAL BUSTS 

















manu- 
are, Cutlery. mer. Senses , Gas, and 
Ties pone a "Ventilation. cae aan uilding specialities. 


—Firms wishing to extend their continental busi ess please 
communicate with P567, Engineer Office, 163, Strand’ © — 
‘67 


(lontractor’s Agent Wanted at 


oace ; must be competent to take sole charge of construc- 
tion of covered reservoir and other works in coun 
Apply by letter only, in own handwriting, stating ex rience, 
terms, and enclosing recent testimonials.—R., 39, Shakespeare- 
street, Nottingham. 








Ferro Prussiate Prints. — Blue 


—— cheaply and ra) nat EXECUTED from cloth or 
peper Tracings of any size, . SAXTON, Townsend-road, 
uth Totte: sham, London. Prices and specimens pet Romy 


High Class Machine Tools 


at moderate pi 


tere 75> re . in Stock. 


King-street West. _- 


- 





B1081 


Hyd drants, Sluice Valves, Pumps, 


ye and Water Waste 
ry iler vena and every description of 
ea oe ater, Steam, and Gas, manufactured by THOS. 

RT and SONS, Lambeth, London. 1505 








-J ohn hn Spencer and Sons, Limited, 
STEEL WOKKS NEWCASTLE.ON 
TYNE.—Springs, Buffers, Steel Forgings, Tool Steel, 


Files, &c., Siemens Steel Blooms and 
London Office.—Cannon. 139, Cannon-st., £.C. 





_) chnson and Phillips, Tele egraph 
ey LIGHT Polen 
44, Unicnsourt Oi id Broad-street, E.U. 
at Chariton, 
Makers of Machinery, &., for complete equipments of Cable 
Factories Steamers. Electric Light Apparatus of all 
kinds. “ Brockie-Pell” Arc Lamp. G1521 


jfeehins Boiler Composition for 








Hardware miporters to Australia 


—A Genileman, with a considerable oer connec: 
tion, and with ten years’ active experience in the Australian 
market WISHES to place himself in COMMUNICATION 

th reliable and ay Hardware Manufacturers, who 

Sestreto be REPRESENTED in one or more of the Australian 
—: io tural, mining, builders’, and furnishin 
ware and cutlery. Good English and Coloni: 

i Further particulars on application to AUS- 





TRALIA, care of Messrs. Thos. Irving and Co, 17, Grace- 
church-street, E.C., London P545 
Reliable Agents Wanted in 


and district for SALE of Patent DIRECT- 
ACTING IGH-SPEED ENGINE; only three moving parts, 
YTH and or 108 


and c soeapest in the market.—J. F. B 
Fenchurch-street, London. 


To Engineers. — Wanted, to 
REPRES. 


NT in London a FIRM making Engines, 





Boilers, Pumps, Woodworking Machinery, or other speciality. 
Good connection, and experienced. —taken Pi71, Engineer 
Office, 163, Strand, London. ‘71 





B=. En gine, 20- H.P. Com- 


ony CON tet Wentworth, of Wands- 
from work. Splegai condition. Sell cheap. 
Ez. 


5 T. oT WILLIAMS, South Bermondsey Station, ween |) 
164 
Bowers. —Three Lancashire, by 
, 20ft. by 7ft., with gin. shells; ene and 
flues flanged oamubaeee solid ends; abou! t 20 tons each. 
Four Lancashire, Bonin oop 28ft. by its two flues with five 
cross tubes each ; wling expansion hoops in furnaces, under 
steam users at 75 Three Galloway Patent Boilers, 28ft. by 
was Pita, at70lb, A number of others, 24{t. by 


by 7ft., 30ft. “4 7ft. 6in.—Address, P560, 
ou Office, 16”, Strand, ‘London. P00 








the Preservation of Boilers; eevee | geet peer ran and 
saving in labour and fuel.—For full 
apply to esse SOHN M. LENNARD and SON. , 15, 4 
mercial-street, Middlesbrough. Agents wanted jn wer 
ict. 





SteamLaunches. --Edward Hayes, 


eting Works, HS fa 1 

a TUGS LAUNCH in TRON at and STEEL. 
Constructed for Boats Built Abroad, o_o 4 

= London Office: 12, Great St. Helen’s E.C, 





Williams, Peckett,and Williams, 


SUBMARINE ENGINEERS and CONTRACTORS, 
have a experience in all kinds of underwater and com- 
pressed air work, wreck and dock work, ee. wate 
sinking, &c. &c:—Devon-chambers, 2, Arthur. West, 
London, E.C.. Estimates free. 4 





Guarantee and Trust 
maga LIMITED. 


[ihe Law 


Hon. Baron Pollock, } Hon. Mr. Justice Day, 

Hon. Mr. Justice Kay, Hon. Mr. Justice Grantham. 
SUBSCRIBED CAPITAL—41,000,000. 
PAID-UP, £100,000. 

THE SOCIETY GRANTS POLICIES 

TO INSURE MORTGAGE ADVANCES. 
TO ST ARANSES DUE PERFORMANCE OF CON 


TO GUARANTEE FIDELITY, and 
UNDERTAKES BUSINESS ARISING OUT OF TRUSTS. 
Particulars can be obtained at the 
Offce—9, SERLE STREET, Lincoln’s-Inn, W.C. 
Applications for Agencies invited. 


es a RONALD, 


A212 ral Manager and Secretary. 





[{!uminated . Fountains. 


@GALLOWAY’'S LIMITED. 
KNOTT MILL IRONWORKS, MANCHESTER, 
who designed and or ats pe under their Patent dated 29th 
January, 1887, No, 1460, the 
ILLUMINATED FOUNTAINS 


r the 
MANCHESTER EXHIBITION of 1887, 
which they afterwards removed to the 
GLASGOW EXHIBITION of 1888, 
and have now installed and ~~ nightly, under contract 
with the French Government, at 
PARIS oe bn 
in the Champs de Mars, are paar te undertake Contracts 
for similar or Flasger Installations. (Special) 2030 





Now Ready, price 38., post 


Vosper and Co.’s New wo illustrated 


SALOSUR. of Marine i, San 3 Launches, 











Yachts, and Steam Fittings, &c., complete. jogue 
in the trade. —VOSPER and CO., Engineers, Steam Launch and 
Yacht Builders, Broad-street, Portsmouth. R1076 
[he Ashbury Railway Carriage 
AND IRO ed camane to 
w, cenaheisen, 
Manufacturers of e ery descrip tion 
RAILWAY CARRIAGES, WAGONS, TR AMWAY CARS, 
os. Iron +, — J: Sistem’ Turntables, Water Columns, 
‘ater Tanks, Pumps, Travelling and Fixed Cranes, Switchee, 
W: built for cash or for deferred 
London Office—5. WESTMINSTER-CHAM SW. El 
Brown, Marshalls, and Co. 
LDAITED, 


BRITANNIA RAILWAY CARRIAGE AND WAGON 
WORKS, BIRMINGHAM, 


Builders of RAILWAY CARRIAGES and WAGONS of 
descriptions; TRAMCARS, OMNIBUSES, &. 


Prices and Specifications on Application. Le 
Offices and Works: SALTLEY, BIRMINGHAM. 


THE FALCON ENGINE AND CAR WORKS, 
LOUGHBOROUGH. 
BUILDERS OF LOCOMOTIVES, 
RAILWAY CARRIAGES, WAGONS, AND 
TRAMWAY CARS. 


London Office: 41, COLEMAN STREET. 
See Ih d Adverti June 21, page 17. 


The MIDLAND RATLWAY-CARRIAGE & WAGON 


COMPANY, LIMITED. 











Manufacturers lway Carriages, Tramcars, ee, 
and Railway Ironwork of descrip on Wagons built 
, deferred payment, or Hire.—E. JACKSON, Secretary. 


Chief Offices: Midland Works, Birmingham. 
Branch Works: Abbey Works, Shrewsbury. 
London Offices : Suffolk House, Lawrence Pountoey 





EDW. 


BELLA, 


ADVERTISING 
AGENT, 


58, CHARING CROSS RD. 
LONDON, W.C., 


INSERTS 
ADVERTISEMENTS IN 
TRADE AND GENERAL 
NEWSPAPERS 


MOST REASONABLE TERMS, 
Native anp CoLoniaL Papers a Speciarity. 2028 


ON 





Flexible India-rubber SPHINCTER GRIP ARMOURED 
HOSE. Practically indestructible. 


Th ‘Spat NOTER 2 GRIP aRMOURED. idee Co. 
e SP’ 
63, Fore Street; Works, , Farringdon Road, London, EC. 
(Special) 2026 





vements in 


* Stone and Ore Breaking Machinery 
on application. 


Catalogues and full particulars of Guaran 





w. H. BAXTER. LEEDS, 
Uontractor to H.M. War Department, the Indian Government, 
and the Crown Agents for the Colonies. 2024a 








Asbestos Coverin Co. Limited, 
oope’s ot Pats 4 


Are the only Manuf: ¥, Asbestos Fite-proct 
Pa pier Mache None anctin Conaations fr Bol Boil lore, Pipes, 

‘on-condu ions for ers, Pipes, 
koe Circulars arsondactng Ca and Works, 


Se pactaty brig 
WINDSOR SHOW, STAND 114. 


E. PAGE & Co., Litd., Bedford 


(ESTABLISHED 1750). 
Builders of IRON and STEEL BRIDGES, ROOFS. 


STEAM LAUNCHES for INLAND NAVIGATION, 


AGRICULTURAL IMPLEMENTS. 
BRICK & TILE MACHINERY. 43:8 


London, E. 

















For Steam Yachts 
__ and Launches. 





eee 


The “EMPIRE” 


DWARF SAFETY VALVE 


(REGISTERED). 
Banctioned ar Se Board of 


The wm. ae most com- 
pact safet; ty, valve in the 
market. uae od i Metal 





seco 


Sore Makers 


“EMPIRE” Co., 
Empire Works, Gt. Bridge- 
water St., Manchester. 

(Special) 2025 


STEAM HAMMERS. 


OUR SPECIALITE. 


Our 3 ewt. 
HAMMER, being 
self-contained — thus 
dispensing with ex- 
pensive foundations 
—is specially adapted 
for General Engineer- 
ing Works, Cotton 

Mills, &c. &c, 








HUNDREDS IN USE 


— 





PRP. PILKINGTON, 
STEAM HAMME® WORKS, —.2002 
ACCRINGTON, LANCASHIRE. 








: STS = 

Zour CATALOGUE . 
x of Accessories 

for the Transmission of Power, _ 

= . THE ONLY _- 2 
Complete and Perfec 

————= ONE we THE oo = 

on PULLEYS, == 


Belt Flywheels, Step-Cone Pulleys. 
=$ROPE PULLEYS, 
= Rope Flywheels, Haulage Rope Pulleys. 
==GEAR WHEELS, 

Gear Flywheels, Mortice Wheels. _ 
HAFTING, 
Loose Collars, Fast Collars, Couplings. 
PEDESTALS, - 
Horizontal, Angle, Vertical, Hanging. 

= FIXINGS, 3 
=SSy. Wall-Boxes, Hangers, Brackets, Stools. 


= HIGHEST CLASS. 
= REDUCED PRICES; FREE DELIVERY’ 


throughout the Kingdom. 


See 
t HARPERS ..... ABERDEEN = 
























Our new List of CASTINGS of above, ® cwt; 
=. will interest Eazineers with Workshops, 


A. M. PERKINS & SON, 


PATENTEES AND MANUFACTURERS, 


SEAFORD STREET, W.C. 


PATENT High-Pressure En- 
gines and Boilers, Marine 
and Stati from Ordinary 
Gamenihte tian ple Expansion 
Consumption of fuel guaranteed 
= exceed # 1b, per LH.P. per 


PATENT Nettues Condensers, 
Pistons, and Distilling Ap- 
paratus. 


PATENT Anti-Frictional Metal 


for Piston Rings and Surfaces. 


PATENT Continuous Hot- 


water and Steam Ovens, 


for — and Japanning, and 
all Dessicating Purposes, up to a 
temperaure of 560 deg. Fahr. 


Small Tube Heating 
for Churehen, His tal Arylume 


rad rg ‘actories, Man 
vate Houses, 


Apparatus for the 
uction of Ice and Cool 
Stores and Chambers 














PATENT 


PATENT 


beh in ntinuous Refrigeration 
down to sero Fahr, without 
Machinery. 


The whole or the epovegamed Patented fortran 
me\ be seen in operation. (Special) 2009 


Messrs. A. M. PERKINS and SON furnish 
connectien 





every Description of Appliances in 
with the Use of Steams of inventive 
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STH HT, PATENT ROLLED 


FORGINGS) SHAFTING 


The  CARBROOK FORGE & BESSEMER 'STEEL COMPANY, SHEFFIELD. “ HODGRINGON. SHEFFIELD 


Represented by W. P. PATTENDEN, 57, MOORGATE STREET, 














— 


ESTABLISHED 1820. 


F. W.COTTERILL, 


LIMITED, 


DARLASTON, S. STAFF. 

















Walker’s Patent ~ a y=) Upwards of SOO of t= = aoe ore 
MINE VENTILATING FANS Wye: ) ne 






WALKER’S PATENT ANTI-VIBRATION SHUTTER FOR FANS 


This Invention is applicable to all types of enclosed Fans, and effectrally stops vibration. 


“GROVER SPRING WASHER” NUT LOCK _ 
oo“ avine ABOLT AOTIVE BNERGY S 
in anvitionTO PAG GIVE RESISTANCE. 


For Fish Bolts, Rolling Stock, and General Purposes. 


GROVER & CO., LIMITED, WHARF ROAD, LONDON, N. 


Telegraphic) Address: ADOPTED, LONDON. (Special) 30198 


JOHN MARSHALL & SONS, GLASGOW TUBE WORKS, GLASGOW, 


MANUFACTURERS OF 


“som BOILER TUBES “"==" 


J. J. ROYLE, 27 & 29, KING ST. WEST, MANCHESTER. 


SPECIALITIES 


—™ ROYLE’S STEAM TRAPS. 


REDUCING VALVES. TEST FUMES STEAM KETTLES. Gipsy 008 


FEEDING EXOT] ‘WATER TO BOILERS. 


PLANING MACHINES 











TT aaee 















































EET aE RINGSGTOnN & coo., ANCOATS WORKS, MANOBREIS TEE. (Special) 3025 
sf $f, /g//3/8/8, UIST Seas sens 
LAUNDRY , |» o/ £ (E/E /F/)S] 8 PHE@NIX FOUNDRY 
aN (elIN asks GAVE per oe ey 
sana 1" BA M J ETS a em en 
For Gas Producers, Pu an oe 4 hen omnes FOR HIGH VACUUM. 
en BOILING NOZZLES, 
COMPRESSORS —~ MIXING NOZZLES 
For Agitating, Oxidising, Stirring, 82 MELDRUM BROS., ELEVATORS 


EXHAUSTERS, YENTILATORS. 25, HALF STREET, MANCHESTER. weeneemaanere 








iv 
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or Sale, Powerful Double 


cylinder PORTABLE ENGINE; has done little bw 
in first-rate condition ; to be seen in London. —pery, Ee 
WELL WILLIAMS, 35, Queen Victoria-street, 





Fer Sale or Hire, a Great Variety 


of Second-hand PORTABLE ENGINES, from 4 to 
12-H_P., by good makers.—Apply to W. ALLCHIN, Globe 
Works, ‘Northampton. L310 


Fer Sale Cheap, First-class New 


STEAM LAUNCHES with B.O.'T. Cer- 
‘ten tk the 








Ferg —aemty, | H. J.C. KE es —_ 
For Sale, New Side-tank 
LOCOMOTIVE, by Black, Hawthorn and Co., on six 


— wheels ; cylinders Sin. diameter by 14in. stroke ; ive 
a oy full particulars and price, apply to BoLL 
WE, 2, Laurence Pountney-hill, E.C. 


Fer Sale, on Hire-Purchase. — 


MACHINERY of all descriptions is SUPPLIED on 
deferred 
Fench 


and LO 





yments by ROWLAND G. FOOT and CO., 163, 
-sireet, London, E.C. Write for circular. N726 


Fer Sale or Hire, Levels, 10in., 
l4in., 16in., by Troughton seks Simms, &c., in none 4 
adjustment for accurate work. —CLARKSON, Optician, 28, 
Bartlett's-buildings, E.C. Pi32a 


or Sale, Single 
12-5 P. PORTABLE ENGI 
nearly equal to new, in first-class re 

partly new tubes, iron travelling w eels. 








Cylinder 
. by R. Garrett and Son, 
ir, with new fire-box and 
Suitable for con- 





tractors, millers, &c.—Apply, A. G. MUMFORD, Culver- street 
Ironworks, Colchester. Bie62 
or Sale, Three Locomotive 


ENGINES, aft. Gin. gauge. 
3ft. Gin. gauge, to hold 1} yards; ready for immediate use and 
delivery. e BOILER, ‘35ft. "long, 4ft. Gin. diameter ; has 
been in a, de end ; with fittings.—Apply, Mr. A. PARKER, 
Engineer and General Mach’ inery ent, Bryn-zr-haul, Lian- 
trissant, Glam.—Machinery stored at lowest charges. P543 
For Sale, Hydraulic Press, only 

used four times;” has pressure valve, two hand lever 
pumps, 12in. ram, 3ft. stroke, suitable for 
cake, cotton, &c.; size of bale box, 3ft. Gin. 


gross ‘ing hay, oil- 
y 2ft. Gin.; cost 
£270; price £160; "very near London, and can be 

time. "—Address, P 70, Engineer Office, 163, Strand, passe ~ 





be viewed at any 





or Sale, at Low Price for Cash, 


and immediate clearance, TAO DOUBLE-ENDED 
DOUBLE-FLUED MARINE BOILERS, 12ft. long, 10ft. 
diameter, fiues 3ft. diameter, and seventy-seven 3jin. tubes to 
each furnace, 11-16in _— One Vertical Boiler, 12in. by 5ft., 
four cross tubes, double rivetted throughout. One Tangye’s 
New Special Pump, 12in. by 6in. by z4in. ; and two ditto, 7in. 
by 4in. All as and where “they lie at C m Dockyard — 
Apply, PHILLIPS’ MACHINERY REGISTER, Newport, 


on. 


ARTESIAN WELL BORINGS 


From 6in. to 36in. diam. to any required depth by Patent 
Improved Steam Rock Borine MacuINERY. 


PATENT SPECIAL SYSTEM 


To secure constant supplies of Pure Water for Towns, 
Bleach and Dye Works, Breweries, Paper Works, & 


improved 3-Throw Deep Well Pumps, Boiler Feed 
Pumps, &c. (Special) 4016 


CHARLES CHAPMAN, Engineer & Contractor, 


Broughton Rd. Works, Salford, Manchester. 


LUND’S Patent 
PULSATING 


MANUFACTURED BY PUMP 


HULME & LUND 
MANCHESTER. 


Telegrams: ‘‘ PuLsaTING MANCHESTER. 

















(Special) 4004 












ALBION WORKS, 


WILLENHALL 
<2 “ HARPERS, 
WILLENHALL.” 
W QUICK DELIVERIES. 
(Special) 4007a 





CASTINGS 


A Speciality in Engineers’ Castings. 


COWLISHAW, ENGLISH, & CO., Railway Foundry, 


Etruria, Stoke-on-Trent. (Special) 4013 


Forty TIP WAGONS, 








 STRAM CYLINDER LUBRICATOR 


com PTaAN YW. 
MAKERS OF THE ONLY 


SIGHT-FEED LUBRICATOR. 


WHICH HAS 
NO CONDENSER. | B 
eS 


Will feed HEAVY OR LIGHT OILS at fast or slow 
speeds, independently of varying pressures or tempera- 
ture, and never breaks or fouls the — For | 


17. Bear Alley, 
prices and further particulars apply as a 


Farringdon 8t., 











_— 
Husa of WATER 











—_——— 


HILL’S PATENT 


CIRCULAR SAWS 


FOR COLD METALS. 





HILL’S PATENT 


Automatic Saw a 


MACHINE. 


FLUSH 


Side Saw & Side Facing 


MACHINE. 


— 


150 IN USE 


In many Steel Foundries & by Engineers, 
Shipbuilders, &c. 





(Special) 4014 
65, EING ast, _SeneeeeeEe. 


AGENTS WANTED WHERE NOT 


REPRESENTED. 


NORTH-WEST GERMAN 


Trades & Industries Exhibition 


TO BE HELD IN BEVEIMEIN IN 
JUNE, JULY, & AUGUST, 1890. 


Programmes and Exhibitors’ Application Forms can be obtained from 
the Baresu of the ‘“‘ Nordwestdeutschen Gewerbe und Industrie- Ausstellung,” 


BREMEN, Germany. 


Group XI., a.b. (Steam Engines and Motors; Tools; Wood, Leather, 
and Metal Trades Tool Machinery) i is not confined to Local Exhibitors only, 
but is open to International Competition. Applications in respect of 
Group XI. a.b., must be delivered before September Ist, 1889. BS57 


_ pected) 4005 




















THOMAS TURTON & SONS, 


LIMIT 
MANUFACTURERS OF nad 


Crucible Cast Steel & Spring Steel 


STEEL FORGINGS, 
ENGINE, CARRIAGE, AND WAGON 


SPRINGS, 


CAST STEEL FILES, AND HAMMERS FOR ENGINEERS. 


Sheai Works, Sheffield. 


LONDON OFFICES: 90, Cannon Street, E.C. PARIS DEPOT: 12, Rue des Archives. 
BOSTON U.S.: 40, Kilby Street. R729a 











PRICES AND PARTICULARS, 


ISAAC HILL 


GEORGE STREET WORKS, 
(Special) 40(2a 


DERBY. 








No 1 
5} Cwt. ... 


Oo 


WANTED, 


A Good Firm of Engineers 


MAKE THESE MILLS 
FROM OUR PATTERNS. 


Also AGENTS T0 SELL THE SAME 


They work with less power and do much more 

work than other Mills, and produce better samples, 

They must command a large sale, For 
full particulars apply 


JOHN DICKSON & CO., 


SUFFOLK HOUSE, P549 
Lawrence Pountney Hill, Cannon St., London, E.C. 


Ne. 2. .: 
6} Cwt. ... 


Sizes . 
Weight ... 




















ADMIRALTY CONTRACTS. 


~m SEE PAGE 28 -w 


(Special) 4017 








STEEL 
DOCKS 





HINGED RIVETTER. 


BOILER nies 
SHIP BUILDERS 
BRIDGE BUILDERS 


COLLIERIES, &c. 


HYDRAULIC MACHINERY 


OF ALL DESCRIPTIONS. 


macues 
PUNCHING 
SHEARING 
FLANGING 
FORGING 
LIFTING, &c. 


WORKS 





BENDING & STRAIGHTENING PRESS. 








CROYDON WORKS, LEEDS. 


saENRYT BE RRWY -_ 





(Special)401 
FIRE-HOLE RIVETTER. 





, 188y, 
—=—- 


ARS, 
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xS, 
ecial) 400 2a 
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nuch more 
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W. SIMONS & CO., 


SHIPBUILDERS, ENGINEERS, & DREDGE BUILDERS, RENFREW, NEAR GLASGOW. 


CONSTRUCTORS OF 


SCREW & PADDLE STEAMERS, YACHTS, TUGS, HOPPER BARGES, SEWAGE STEAMERS, &c. 


INVENTORS AND CONSTRUCTORS OF 


MOST IMPROVED TYPE OF DREDGE PLANT 


Established 1815. ALSO FERRY STEAMERS WITH ELEVATING PLATFORM. (Special) 5003 


THE BRITISH ASBESTOS CO. 


Phoniz, Trade Mak ITALIAN ASBESTOS. 10, DUKE STREET, ALDGATE, E.C., LONDON. CANADIAN ASBESTOS. Phomix Trade Mark 


— 


ron Roofs and Bridges of all| Marine Boilers in Progress for | On Sale, Surplus High-class TE 
descriptions manufactured by JESSE TILDESLEY | “wo soft, diam. by Lift by 1001. Lloyd's; CONTRACTOR'S PLANT, including seven Lovo- 


Crescent Works, Willenhall, Staffo: 









































| 
three Brown's Patent Furnaces, 1500 HS. | motives, from 10in. to 16in. cylinders, all on six wheels 
excepting the 10in., which is four wheel coupled; most of 
— | ae = iam. by Of. tn by Hono BO. ae then Leeds built, and all in first-class condition, one being Prices Direct from the Quarry Owners, 
athe W anted, Good 30in. med Two 8ft. 6in. diam. by sft. by 90 Ib. erate ty Lloyd's; two | Bearly new. Also 100 Four-yard Earth Wagons, 3}in. axles 
lain F’ t. AB. and steel wheels, oak framing, &c., fifty of them new last year. 
Sin, _ Mat be entail for gunen pert, and chen. Ahab ee dg Se (One of these ready.) | Aigo" 200 t0'200 tons s61b. 40. OOlb. Steel Ralls, Atty T-yard , 
Address, 1670, Engineer Office, 163, Strand, London. Bl One -. Reco b 7ft. din. ty sb, La and Lloyd's; Ballast Trucks, several Portable Engines, Mortar Mi ile &e ro ’ 
Wo plain Fw 3, Se 
° Also several Launch Boilers nearly read read. a p IR J. P. EDWARDS, Contractor, Sibbersfield, PENRYN, CORNWALL. A809 
Mexchinery, crap Tron, or Metals LINDSAY BURNET and CO., Glasgow. X1313 urton, Chester. 
BOUGHT, Is or taken in EXCILANGE. __ ———— 
J. T. WILLIAMS, Machinery Depdt, South er | 
Station, 8 HORIZONTAL BONE MILLS, - 
New Machinery in Stock.—| & VERTICAL SAW BENCHES = 
Cranes, HS aOTON Tools, 8 ra 2 ahaa all at | 
lowest prices. — IN an 0 en! “ohn | 
lowest 5 ; ENGINES PATENT 
ene a WITH PATENT 
BRICK & TILE za 
N ew Zealand and “South Seas | > AUTOMATIC CUT-OFF 
EXHIBITION —Messrs, BORTON and CLARKE, UT-0 MACHINERY. 
agen, of 13, Exc! Princes-street, Dunedin, 
NZ. are open to TAKE ARG of HXHIDITS for above | ee " 
Exhibition mone oe Pall for space should be made to Mr. | —— ao1567a 
PL Jham-road, London, 8.W., from whom 


PUMPING 
ENGINES 


may be obtained. POS | 





Or Sale, 10in. Slide and Screw- 


CUTTING GAP LATHE, 25ft. bed; Planing Sptine, 
mW. 3ft. iin. ot uare ; Set of Whitworth’s Master Taps, to | 
= KINSON, Metcalfe-street, ee | 


Portable, Horizontal,and Vertical | ===. 


ENGINES and BOILERS, 2 to 50-Fl 


Pa Na OS a WEYMAN & JOHNSON, GUILD FO RD, EN Ne G IGLAN D. 


PAINT MILLS & MIXERS 


FOR ENGINEERS. HAND OR POWER. 


Invaluable for Grinding and Mixing Paint ready for use. Also for Grinding up Waste Materials for 
Priming. Also for rapidly and effectually Mixing Lead for Packing Steam Joints, &c. 























Supplied to the Lords of the Admiralty, the principal Railway Companies and Engineer- 
ing Works throughout the country o— vanced Dein on mee. 


STEAM HAMMERS “ROOT’S BLOWERS VULCAN IRONWORKS, 
STEWART’S Pat. ‘‘ RAPID ” CUPOLAS, BRADFORD YORKSHIRE. 
PATENT FOUNDRY LADLES, MILL y 
ENGINES, AIR COMPRESSORS, and 

Telegraphic Address: 
IRON and STEEL WORKS’ MACHINERY, és , 
canteen ts. | § “THWAITES, BRADFORD.” 


Scores of Testimonials can be had - CROSBIE'S COMPOSITION “ 
on application, and references can 
be given to Engineers, Colliery IBY USING CROSBIE’S P3 @) F “e BOILER  COMPOSITIO is testified by leading Analysts as 
Owners, Iron Works, Glass Works, 

Absolutely Harmless to Metals, 


Gas Works, Brewers, Cotton Miils, 























Paper Mills, Woollen Mills, Ship 
Owners, Dyers, Printers, and in and is certainly the most econo- 
fact to Steam Users in almost mical means of preventing scale 


every branch of trade. 


that it is possible to obtain. 





Messrs. Pease and en ve ALLEN 

Partyers, Limited, and Co., Engineers, 

Colliery ‘ Owners, OVER Lon ndon, write :— 

Dye teat eS 

our Compo 

has given ratisfac- 12 50 \ us more satisfaction 

tion wherever we than any cther we 

have used it.” OIL RS. have used.” \ 
B E (Special) 5014a 





ADOLPHE CROSEIE, Walsall St. Chemical Works, WOLVERHAMPTON. Sample Drums 20s. per cwt. d/d. 


LANG’S LAY WIRE ROPE ass 


MANUFACTURED BY 


GEORGE ELLIOT & CO. WORKS: CARDIFF. 





Also sold at 2s. $d. per gallon dja. 











Office: 23, GREAT GEORGE STREET, WESTMINSTER, LONDON. (Special) 5016a Lang’s Lay Wire Rope, partly worn, 
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TANGYES LIMITED 


CORNWALL WORKS, BIRMINGHAM. 


LONDON: 35, Queen Victoria Street, E.C, MANCHESTER: Deansgate. SYDNEY: 119, Bathurst Street. 
NEWCASTLE: St. Nicholas Buildings. GLASGOW: Argyle Street. MELBOURNE: Collins Street West. 


TANGYES I STEAM BOILERS 

















SEMI-PORTA BLE MULTITUBULAR BOILER. » VERTICAL BOILER. VERTICAL MULTITUBULAR BOILER. “COLONIAL” TUBULAR BOILER. 
12 Sizes—4 to 20-Nom. H.P. (Page 44.) Also on Wheels. 9 Sizee—1 to 14-Nom. H.P. (Page 40.) 9 Sizes—2 to 20-Nom. H.P. (Page 45.) 7 Sizes—4 to 18-Nom. H P. (P. 41.) Also on Wheels 


~ FANCYES 





LANCASHIRE BOILER. MULTITUBULAR MARINE BOILER. CORNISH BOILER. 
5 Sizes—30 to 50-Nom. H.P. (Page 42) 4 Sizes—8 to 30-Nom. HP, (Page 47.) 9 Sizes—4 to 28-Nom. H.P, (Page 43.) 





HORIZONTAL AIR-PUMP CONDENSER. TANGYE ENGINE AND MULTITUBULAR BOILER. VERTICAL AIR-PUMP CONDENSER 
15 Sizes—For 6in. to 36in. Engires. (Page 36.) 6 Sizes—4 to 16-Nom. H.P. (Page 9.) 5 Sizes—For 8in. to 24in, Engines. (Page 37.) 





TANGYE cone & VERTICAL VERTICAL ENGINES AND BOILERS. . SOHO” ENGINE AND “SOHO ‘J ENGINE & xs COLONIAL” 
Srvc.e STANDARD. Dovsie STANDARD. BOILER BOIL 
8 Sizes—2 to it. al ELP. (Page 8.) 2 Sizes—2 & 3-N.H.P. (Page 19). 6 Sizes—4 to 14-N.H.P. (Page 21.) 7 Sizes—3 to 14-N, H. P. (Page 16.) 7 Sizes—3 to 14- Nom. H. P. (Page 17.) 





Steam Traps, Feed Water Heaters. Air-Pump Condensers, Safety Valves, Suet Lubricators, G.M. Water Gauge Fittings, Valves and Cocks, 
Tangyes’ Malleable Iron Tube Fittings, Donkey Boilers, ‘‘Special” Ram Pumps, Hydraulic Boiler Provers. 


SEB ADVERTISEMENTS 3 Fe ce coh io, Cae *. x SHRIDS. 
The Pages quoted above refer to Tangyes’ General Catalogue, Pocket Edition, 1884. [No. 3. 


From Tangyes’ 1884 Catalogue. Copyright._Entered at Stationers’ Hall. 











BOILER. 
on Wheels 








DNIAL” 
age 17.) 
Cocks, 


. 3. 
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TANGYES’ ~~“ 


PATENT POSITIVE-ACTION DUPLEX PUMPS 


COLLIERIES, MINES, & GENERAL WORKS; BOILER FEEDING, WATER BALLAST & PETROLEUM 
SHIPS; FIRE ENGINE PURPOSES; OPERATING HYDRAULIC PRESSES, &c. &c. 








The accompanying illustrations are taken from photos of some of the numerous sizes that have been made and supplied to 
the Government, leading Shipbuilders, Marine Engineers, &c. &c. 





Ses gly ae 


in. x Tin. x 12in, 





Qin. x Tin. x 12in. 6in. x Gin. x 6in., Ballast Pump. 








Duplex Hydraulic Pressure Pump for Baling Manchester Goods. Steam Cylinders, 16in. diam. x 15in. Stroke. Rams 3jin. diam. The Pumps work up to a pressure 
. of 1700 Ib, per sq. inch and deliver into an intensifier which raises the pressure to 24 tons per sq. inch. 





fin. x Ihin. x Sin. Sins x 2in. x 4in. 


A large and varied assortment of these Pumps are always in stock, and may at any time be seen at our several Warehouses. 
For Cuts of other Designs see Sheets Nos. 1 and 2, 


ANGYES LIMITED, =: vs BIRMINGHAM 


LONDON: 365, Queen Victoria Street, E.C. MANCHESTER: Deansgate. SYDNEY: Hay Street. 
NEWCASTLE: St. Nicholas Buildings, GLASGOW: Argyle Street. MELBOURNE: Collins Street West. 
PARIS: Place de la Republique. [No. 32 
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WILLESDEN 
Rot-Proof Canvas 


AS USED BY 
‘Home and Foreign Governments 
RICK CLOTHS, 
CART & VAN SHEETS 
HORSE CLOTHS, 
OUTSIDE BLINDS, 
AWNINGS, 

SAIL COVERS. 


DURABLE, 
ECONOMICAL, 
FLEXIBLE. 


“We are a ae to inform you that the Van 
Cover we had from you has turned out very satisfac- 
tory, as, after being in use for a considerable time, we 
find it answers admirably.—Snoarp and Co., Milton- 
street, E.C.” 











** Marazion, Cornwall, Jan. 18. 
“In answer to ‘Ex-Yachtowner’s’ inquiry, 1 
have used ‘ Willesden’ Canvas for the past two winters 
for my yacht, when laying up, as a waterproof tent 
deck covering, and, although the Canvas has been 
exposed to all weathers, I have never had a leak; and, 
except for its faded colour (green), it can be seen in 
use now, to all appearance as strong and waterproof as 
on the day it was first fixed.—A. O. MircHEeLy (Yacht 
Gipsy Queen).” (‘‘ The Field,” Jan. 22, 1887.) 


WILLESDEN PAPER & CANYAS WORKS, 


Willesden Junction, London, N.W. 
Liverpool: 52, South Castle-street. 


‘SPECIALITIES: 





R131 








Solid Box Staple Vices 3d. per Ib. 
Cast Steel Hammers 7d. per Ib. 
os Chisels 9d. per Ib. 
Ratchet Braces at 8d. per inch. 
Clyburn Spanners half list price, and all kin4s of 
Engineers’ Hand Tools. 
Large Stock for Quick Delivery. 


A. M. WILD, Tool Maker, SHEFFIELD. 
In the trade 28 years. B1446 

















ESTABLISHED 1775. 


S.E. NORRIS & CO. 
56, 7, oS HIGH STREET. 


Curriers’ Department: 
Sr. PAUL'S WORKS, 


Leather Delivery and 
Suction Hoses. 
Pump & Hyprav.ic LEaTHERS. 
Mitt Banp & Hose Pipe Borrts, 
Waterproof Pump Butts. 
Highest Award Inventions Exhi., 1885. 





Patent. 





ELEVATOR BUCKETS 


STEEL, BRASS, OR COPPER. 
PRICES ON APPLICATION. 


ELEWYVATORS 


ae Constructed for Unloading Bulk me 6 from 
. hips, Steamers, Barges, Flats, Canal Boats. 

For ‘on Mills, Oil Mills, Granaries, Gas Works, & Sugar 

Works, Cement Works, &e. Also for Raising Coal 
Coke, Sand, * Charcoal, Oxide, &c. 


ceeesseeeoe 


S.S. STOTT & CO. 


ENGINEERS, X1233a 
HASLINGDEN, near MANCHESTER’ 


SIMPLEX LEAD 
GLAZING 


' FOR ROOFS, SKYLIGHTS, 


AND 
HORTICULTURAL WORK. 
No Special Contract required. 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY SUPPLIED. 


GROVER & CO., Ld.|= 


ENGINEERS, &c., 
Wharf Road, City Road, LONDON, N. 


Write for Illustrations, Testimonials, and —- ae 
culars (rent post free). 67a 














THE 


WEARDALE TRON & COAL C0., LD. 


COLLIERY OWNERS AND MAKERS OF ‘ WEARDALE’ COKE, 


STEEL (SIEMENS') & IRON BOILER PLATES, 


Sheets, Hoops, Bars, Angles, Tees, Strips, &c., 


Of the Highest Quality, to Board of Trade, Lloyds’, and other Tests, 
LOCOMOTIVE FRAME PLATES. 





- W. |. CO. BEST TUDHOE (C Brann Srex.. 
TUDHOE (CROWN a a Hee 
TUDHOE BEST SCRAP | W- |. CO. BB. ——— WEARDALE STEEL 
WEARDA zt. CO. 

WEARDALE. TUDHOE BBB. 

















Pra IRO 
“WEARDALE™ (for Plough Shares and Chilling Purposes). “ TUDHOE” (Hematite), “BELMONT” (Cleveland) 


PRINCIPAL OFFICES 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM; & GEORGE YARD, UPPER THAMES ST., LONDON, E.C. 


WAREHOUSES 


GEORGE YARD, UPPER THAMES STREET, LONDON, E.C. 


& GATESHEAD-ON-TYNE. B354 









































— 


“Orymp1a,” KensIncTon, Lonpon, W, 
170 FEET SPAN. 


pene Handyside & Co. Lim! 


Britannia Ironworks, 104, Queen Victoria St. 


DERBY. LONDON. 


Managing Director, 
A. BUCHANAN. 


Ss Bl: Weldless’ 
(eices Tube Coy 











PATENT WELDLESS STEEL TUBES. 


For Bellers, Hydraulic Presses, Ferrules, Boring Rod ods, 
os. Shafting. Couplings, and other uses. 01168\ 


CARTERS DISINTEGRATORS 


AND CRUSHING MACHINES 


Will Pulverise, Granulate, or Shred, almost 
any Vegetable or Animal Substance; also the 
hardest minerals. 


1sOoO IN USE 


IN ALL PARTS OF THE WORLD. 


For Grinding Bones, Sugar, Bark, Linseed, Fish, 
Ginger, Pepper, Leather, Spices, Salt, Minerals, 
&c., this Machine is invaluable. Made in 9 Sizes. 
Illustrated Catalogue may be obtained on 
application to the Patentee. 




















Samples of ANY Material will be Ground 
free of charge. 








82, MARK LANE, LONDON 


3, RUE DU LOUVRE, PARIS. 


J. HARRISON CARTE 


N78) 





TELEGRAPHIC ADDRESS: 


MILLING, LOYDON. 


—— 


JAMES C. WATERHOUSE, 


STEEL. 


Wakefield, Yorkshire. 
WATERHOUSE'S 


PATENT CRUCIBLES 
sau Se SS 
‘uel than others. 
WATERHOUSE'S 
SPECIAL CRUCIBLES 


for Malleable Iron and Steel 
are the best yet introduced. 





we c 7 
Waterhouse's Plumbago for Moulding 


is used for Core Blacki: 
charcoal 


, and for every purpose 
and mineral "Yo aod ee 


prod oother castings, does not van tole _ 

juces sm 

will not burn, slee or than “anyother 
Waterhouse's "plumbago for Lubricating. 


BARROWS & CO. 
ENGINEERS, 


BANBURY. 










oi. COMBINED  ENGINE™and BOILER, with 6ft. 
'an Mortar Mill on high | ppaaenind Wheels — 

Shaft to drive Circular Saw Bll 
PORTABLE STEAM ENGINES © a specialité, 5 to 25. a P. 


BARROWS & Co.,'BANBURY, OXON 
WEBB & SON, 


Tanners, Curriers, Fellmo~gers, Glove 
and Gaiter Leather Dressers, 


LEATHER & WOOL 













JOHN & HENRY GWYNNE, 
Engineers, HAMMERSMITH IRONWORKS, and 
89, CANNON STREET, LONDON. 


Invincible” Patent Centrifugal Pumping Engines. 


Experiments carried out by independent 
and well-known Experts prove that these 
Pumping Engines give a higher percent- 
age of duty, on cer- 
tain lifts, than any 
known Water-raising 
Machine. 












W. JOHNSON & SONS, 


ENGINEERS’ 


Bookbinders and Portfolio 


MAKERS. 
Photographs and Plans Mounted and Bound. 

















ARTESIAN BORED 
DRIVEN TUBE WELLS 
Registering Turnstiles 

ISLER & CO. 





Exceptional facilities for the execution of very 
UPON APPLICATION. B1640 
tem, and surface contamination 
For Small and Large Supplies. 
BORINGS FOR HYDRAULIC LIFTS, 
SUPPLIED OR LENT ON HIRE, 
Cc. 
Artesian Well Engineers, X1193a 


large work. 
14, 15, & 16, GOUGH SQUARE, LONDON, E.C. 
Expeditiously and —— fixed. 
im. effecka. 
ally excluded, 
TRIAL BORINGS, 
BoRING TooLs, Pumps, &c. 
Apply for prices and particulars to 
Artesian Works, Boar Line, LONDON, 8.E. 








‘ORMATION 
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36, G jialecech 5 treet, 
London. 


APL. 


N_ 


IRON & STEEL BRIDGE RST” 
iN SO FAWIT OF 





WORKS: 











“LINCOLN 20 BUDGE ROW 


___;CANNON st __| 








DUSTON. PROCTOR 8 








oe “wTR YY Sn TORT LR CUnea 
OF LOT RRA 


MECONOMY IN FUEL@ 























PLENTY & SON. 


EAGLE IRONWORKS, NEWBURY, BERKS. 


MANUFACTURERS TO THE ADMIRALTY. 





vvvVv¢" vv FUTVVTITTe 







i 
U 7] 2 SMALL STEAMERS, | /teeE 
Ll y YACHTS, TUGS, me!) [Tt 


LAUNCHES, 


TORPEDO BOATS, | xe- den foot 
97a 


Simple, High-pressure, Compound, Surface Condensing & Tripie Expansion Engines always to be seen in progress at the on 


si ar Engines & Boilers 
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THE 


“GIPPESWYK’ 


VERTICAL HORIZONTAL 


PORTABLE 


FOR INFORMATION AS TO ITS ba came 
APPLY TO THE SOLE MAKERS :— 


E. RR. & FE. TURNER 


Telegrams: “‘GIPPESWYK, IPSWICH.” (114), Tr Pswo xro=z. 


_ HENRY J. COLES, 


89, SUMNER ST., SOUTHWARK, iain. S.E. 


SINGLE-CHAIN GRAB DREDGERS, 
Overhead Travelling Cranes. 








A1095 
















AIIM sais \N nN 








Hydraulic Cranes, Presses, 
and Pumps. 
SLIPWAY MACHINERY. 
ROCK DRILLS & AIR COMPRESSORS 


——+= 








For TOWNS, VILLAGES, FACTORIES, PRIVATE HOUSES, &c. 


By the ry ates a8 PROCESS. 


The only system whereby actual purity uired. In successful 1 a ag in this 
country and — Estimates be ee ~~} comnaone undertaken. For terms, Add 





Westminster Chambers, 7, Victoria Street, LONDON, S.W. 32374 
The Sewage Manure obtained at Acton by the International process finds a ready sale at remunerative prices. 


HOWELL & 00. SHEFFIELD. 


Manufacturers of all kinds of Manufacturers of all kinds of 


Blister, Shear, Spring, & 











BROOK STEEL WORKS & 
SHEFFIELD TUBE WORKS 








BUTT-WELDED 
& Cast Steel. oD fen Pn _/ TYBRS OF EVERY DESCRIPTION 
FILES, SAWS, &c. FITTINGS, &c. ALso 


HOWELL’S PATENT HOMOGENEOUS ‘METAL AND CAST STEEL TUBES 


SPECIALITY: IRON & STEEL COPPER COATED TUBES. 








ENCINEERS 
GhASCOW. 


Contig Pumps and Pumping Engines 


Ths Choaped pene, Cone Eff ient t the Mari ket. 
clen! in 

men ermal most Im ved Pai terns. = 
PECIALITIES :—' 

fe Hydraulic a Pom 

yr — NE Hedraniie Rin Rivetters, Lifts of 

DRWTWSDALEE & COO., 

Bow Accorp ENcine Wonzs, ey Le xis 
Telegraphic Address—“ 


ALFRED FARRAR, 


Makes all kinds of High-rresure BOILERS 
under Board of Tiade and Lloyd's Inspection. 


BOILERS IN STOCK AND PROGRESS. 
—= ~ Blll3a 





ines, High-s 
ifrrdulic “Crance 











BOWERS’ 


ve": wid SEPARATOR 


For the ai to oma- 
tic Removal of 
Mud and Depo- 
sit from Steam 
Boilers, and the 
Prevention of 
Priming. 


Prevention of 
Scale. 


POSITIVELY 
RELIABLE. 


me. One Firm ha 
15 in operation. 





NO BOILER COMPOSITIONS REQUIRED. | 


PRoPRIETORS— 


G. W. ALLEN & CO., 


York Chambers, Brazennose St., MANCHESTER. 
London Agents: Price & Betswam, 52, Queen Victoria St 

















FRADERICK SMITH a 0. 


HALIFAX, ENGLAND. 
ANUFACTURERS OF HIGH-CLASS 


TELEGRAPH 





THISTLE BRAND. 
TO ALL SPECIFICATIONS, 


COPPER TAPE for LIGHTNING CONDUCTORS 


HARD DRAWN H.C. COPPER WIRE. 


Contractors to British Post-office, Indian and 


Colonia 
te, & 0, x12560 





Engines 
. yun 


“Ht h-speed 
allo" Orton 
ds, 


oo., 
WV. X1145 
yw.” 


AR, 


LERS 
ction. 





IGRESS. 
B1113a 





TOR 


he automa- 
temoval of 
and Depo- 
rom Steam 
re, and the 
jention of 


ention of 
Scale. 
SITIVELY 


‘LIABLE. 


Firm has 
2 operation. 


UIRED. 


X1217a 


CO., 


HESTER. 
) Victoria St 





=p 

3, 
DUCTORS 
RE. 


nd Colonia 
51256 





JuNE 28, 1889. 


THE ENGINEER. xi 








ABBOTT & CO. 


BOILER WORKS, 
NEWARKE:. 


j i* (Vii 





HIGH cLASS 


CORNISH AND LANCASHIRE 


BOILERS. 


MADE TO SUIT ANY PRESSURE UP TO 1501b. 


————=0 


LAUNCH BOILERS 


OF EVERY TYPE MADE TO ORDER, 








0 
PRICES ON APPLICATION. R1327a 








FIELD'S PATENT 


wd AND TUBES. 


— } Lee 
ERS— 


Levis Olrick 
and Co., 

















Offices: 27, Leadenhall 
Street, London. 
Works: MANCHESTER 
——() 


We can prove that 
these Boilers are the 
most economical and 
give less trouble than 
any other construc- 
tion, 

\ Over 4 can be seen at 
* work in London alone. 


Lenten » Agent for M. and Platt’s Pistons, — 
Clutches, 4, Fittings, &. 


R. CHIDLAW, 


CITY ROAD, 





Description 


or X1120a 


GEARING. 


H. COLTMAN & SON 
LOUGHBOROUGH, 


Boiler Makers, Engi 
neers & Founders, 

Ready for Imme 
Delivery :— 








VERTICAL BOILERS, 





Laneashire, Cornish, 
Locomotive, Marine, 
and Launch Boilers, 
in Stock & Progress. 


Vertical & Horizontal 


ENGINES 
with and without 
BOILERS 
To 14-H1.P, in Stock. 

Larger Sizes at Short Notice, X1204a 
















“WEGLS LIGHT,’ 


WALLWORK & WELLS’ PATENTS. Patented Abroad. 
Up to 4LOQOoO Candle Power. 


ENTIRELY PORTABLE AND SELF-CONTAINED. 


REQUIRES NO ENGINE!! BOILERII! 
or AIR es” ae cee to Drive it, AS OTHERS DO 


SPRAY. NO DANGER. 


key LOOQO SOLD 


IN FOUR MONTHS. 


The ONLY LARGE LIGHT in use on the extensive workings 
of the MANCHESTER SHIP CANAL. 
In Great Britain we supply a Special Tar Oil for use in these Lamps. But 


if they sre sent abroad, where this Oil could not be shipped, we arrange the 
burners to use ordinary refined Kerosine or Petroleum, or half crude oil and 


(Registered Title.) 























é : refined mixed. Correspondents should state particulars of their oil supply. The 
Ilustration showing Lamp arranged on Wheel Carriage, Lamps will not burn greasy or vegetable oils. 


A. C. WELLS & CO., “nci’s Pics" LONDON cocttua, Srancuestén, 
The only commercially perfect of its class in the market. The public are warned against busing Lomas which imitate 


or infringe these Patents. All = mie important t points which have taken years to ‘ect = covered by numerous patents. 
are the only Lamps which can give satisfaction “= Ue e. X1308a 








G757a 


&e. 


&e. 


Illustrated Catalogue sent free on application. 








DREDGERS. 
“COLLMANN” YALYE GEARED ENGINES 


SINGLE CHAIN 
WINDING AND HOISTING ENGINES. 


OVERHEAD TRAVELLING CRANES. 


STEAM AND AIR ROCK DRILLS, 





J. JESSOP & SON, London Steam Crane and Engine Works, LEICESTER 


PATENT sevr-aouustinc UNCLIMBABLE STEEL RAILING 


No. 2762. 











B., J.& B. also Manu 
facture Fish Bolts, 
Fang Bolts, Dog Spikes 
Rail Screws, all kinds 
of Railway & Tramwa 
Fastenings, Best ani 
Best Best Crane 
Chains. 


COMPLETE CATALOGUE OF ALL KINDS OF IRON & WIRE FENCING, GATES, &c., FREE ON APPLICATION. 


Victoria Works, 


BAYLISS, JONES, & BAYLISS, wowvntameron, 


LONDON OFFICES & SHOW ROOMS: 139 & 141, GANNON STREET, E.C, assay 


——————e ee 
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Highest Award Melbourne International Exhibition, 1889. First Prize and Special Mention tor Excellence for Engines, First Prize and Special Mention for Excellence for Thrashing Machinery, 


MARSHALL, SONS, & CO., LD. 


BRITANNIA IRONWORKS, GAINSBOROUGH. Lex pcm, suo Rs, 8: 


Marshalls’ Bldgs., 79, Farringdon Rd., E.C. 
Address for Telegrams: ‘‘ Marshalls, Gainsboro’.” Telegrams: “Engine, Londen.” Tarmrwoun No. 6643. 
HIGH-CLASS 


BOILERS 


OF ALL KINDS. 











Jackson's Patent ‘Tea Machinery. 





PORTABLE ENGINES, 
For all kinds of fuel. 
OVER 


17,000 ENGINES 


MADE & SUPPLIED. 















VERT'CAL ENGINES & BOILERS 
UPWARDS OF 


290 GOLD & SILVER 


MEDALS AWARDED. 





VERTICAL ENGINES, 
Single or Coupled. 











UNDERNEATH ENGINES, 
High Pressure or Compound. 


SEMI- PORTABLE NBLE ENGINES. 


CORN GRINDING MILLS 





Engines specially equipped 














for Driving . ~ 
——— 7 AND 
ELECTRIC LIGHT = 
MACHINERY. TRACTION ENGINES. CIRCULAR SAW BENCHES 
WINDING"& “HAULING ENGINES. maieaaees aioe with Current Prices, &c., in English, French, German, Spanish, Polish, or Russian, free on application. C458a ) THRASHING MACHINERY. 

















THE MANCHESTER DONKEY OR WALL PUMP | 


PRICE LIST. ~ GRIL.E- ACTING. 








Dia- of Ram ra 3 Pet] “alu: 2|a ls |3)e 
| 


6 Telegrams: 


























Dia of Steam Cyl. in. 
Length of Stroke in 
Gallous per Hour 
H.P. Boiler Fed .. 


iad | 38 56 | C7 82 100 125 200 
PRICE.. .. .. & 510. 0} 13) 6) 0) 4) 7) 0) eR a) we QO | 
SINGLE-ACTING. ev 


3 | 3 the d¢ ar aR 


2 | 3 |} | 6 |e | 6 i 6/8 ‘“* PUMPS,”? MANCHESTER. 


2 4 
2 4 

90 | 130 | 210 | 400 | 625 | 910 | 1080 | 1280 | 1600 200) | 3200 
; ~ by ~ 

7 





8 |; 18 





























——— 


COMPLETE 
CATALOGUES ON 
APPLICATION. 






PRICE LIST. —DOUBLE-ACTING 


x Dia. of Pump .. in. 14|14| 2| 2% la? <1 ae Se 






































¥, of Steam Opl in. 24/3 | 4) 5 6 6 | | | 7 7 

Length of Stroke in. 25/3 | 4/ 5 6 | 6 6 6 | 6! 6 

pg 2 ah gl .. 260 420 800) 1250 1820 | 2160 | 2560 3200 4000 5000 

H.P. Boiler Fed... .. 16 | 25 | 50; 82 | 100) 140] 160, 205 | 250 320 

KN PRICE.. .. .. £13)16\/9| 7 | 0 | 3/0 4 | 0 5 
bed LONDON: 16, GREAT GEORGE STREET, WESTMINSTER, S.W. eee 





@ FRANK PEARN & CO,, ances, MANCHESTER 


Lantas 


SPIRAL SPRING. 


























The **Lancaster” Spiral Spring has two actions. (1) The 
CONTINUOUS EFFORT of the Straight Spiral Sprite when forced 
into the Cireular Rings, to recover that form. (2) The S$ Straight 


Spiral Spring being DIAMETRICALLY compressed when forced into The ** Laneaster ” Serpent Coil is a ROUND section of tempered 


ws : n gs, 78, a continu ous eteet 0 ope RI GIN AL ‘DIAMETER. endl and has therefore many advantages over the universally known 
2e lateral pressure is thus obtained by forcing the rings again style advertised by many en, wy = — tite section, ~ mand 
sides of the cylinder, and the vertical pressure by the rings being ing driven foward, ed Sine ae a 3 7s the Gpiinder by the unless very accurately fitted the Piston bevoen intents and 
poet © A =— ‘of the spring, thus forcing the rings against the on it. We prevent this by turning the grooves A A so that the P0se® & Solid Piston, an IMPOSSIBILITY with re “s SERPE 
alc bearing 
Peer wae a a Round Spiral Spring when there is se a ~All but being free to expand, keep the Piston perfectly ryt dm Jone 2 mae su! ing OT BIND, bu causes 
sufficient space in the block, we make other sections when this is not the i t will be There is NO DIFFICUL 1N NG IN; the Rings being 
case, so that existing bk ks can be fitted up on our principle of a ting Cylinders this ~ gy nag i equally beneficial in i 
Straight Spring diametrically compressed. : even wear in the Cylinder. sligh'ly rounded, the round coll SLIPS IN with the greatest ease. 





e0cecccecccsoenso‘ens We to draw attention to a my ! nt fact in connection with this 


a we os after aby pas | Spit =o the old picek ey p peed by 
© uu an 
LAN CASTER & TONGE saxceiinestonincerst vacapa sec Pendeltol, MANCHESTER 
the expense of a new block. j 

ANY SIZE SENT ON APPROVAL, CATALOGUES FREE. For Testimonials in Full see page 14, December 2ist, 1888. X1109 = 





1889, 
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chinery, 
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Mp 22,000 Thrashing Machines 








PORTABLE ENGINES 
TRACTION ENGINES 
HORIZONTAL ENGINES 
COMPOUND ENGINES 
2} to 40-H.P. 







Telegrams :—“ CLaytons, Lincoin ;” “ CLayton SHuTTLEWoRTH, LONDON.” Steam Engines. Ol4la | 


filustrated Catalogues, with REDUCED PRICE LISTS, free by post. 


CLAYTON & SHUTTLEWORTH have been Awarded Prizes at the various 
Meetings of the Royal Agricultural Society of England since 1849, and all 
the FIRST PRIZES for Portable and other Steam Engines at the 

Trials at which they have competed since 1863. 


24,000 Engines and 





















ENGINES specially 
adapted for Burning Straw 
end other Vegetable Substances. 
; SEMI-PORTABLE ENGINES 
UNDERTYPE ENGINES 


Made and Sold. 


X, GOLD AND OTHER MEDALS. 
London, 1851, 1862. 
STAMP END WORKS Paris, 1855, 1867, 1878 


Vienna, 1857, 1866, 1874. 
L I N Cc oO L N « And at other Great International 


AND Exhibitions. 


78, LOMBARD STREET, LONDON. | “#lecutts, 1884. The only Gold 


Medal Awarded for Portable 



























' tempered 
lly known 
on, so that 


s and pur- 
-RPENT,” 
but causes 


ings being 
est ease. 


ER 
al 























From } to 4-Horse Power. 








MOST ECONOMICAL 


AND PRICE LISTS ON 


Single-acting Vertical Engines, 


Gl041a ALSO SOLE MAKERS OF f 


~ KERR’S PATENT PORTABLE RAILWAY & ROLLING STOCK 









A WD 


+e ———_- 


CATALOGUES 


APPLICATION. 














SS SS 


SOLE MAKERS AND + 
Double-acting Horizontal Engines, 


LICENSEES: From 1 to 20-Horse Power. 
DICK, KERR&CO. 
101, Leadenhall Street, LONDON. 98, Mitchell Street, GLASGOW. 





London Show Rooms: 76, QUEEN WICTORIA ST., E.C. 
Manchester Agent: GEORGE SIMPSON, 45, Cross Street. 
WORKS: BRITANNIA ENGINEERING WORKS, KILMARNOCHKH, N.B. | 























S. 


ELECTRICAL 


mi q 


BALI'S PA ZENZI DYNAMOS. 


CHARLESWORTH & CO. 


ENGINEERS, RICHMOND HILL IRONWORKS, 
OL. DEAM. 


PRICES. ‘ wee T cw 





_LAMPS | WATTS AMPS. VOLTS. REVOS, PRICE | REVOS|PRICE 
60 3600 cms) 1oo.] 125 | £55 750. £70 
ae) 8400 84 ¥ 100 | 1500! £70 940 S100. 


250 15000 150 100. 1150, £100 | 750 | S145_ 
ie) 21000 Pate) exe) 960 | £145 bw dele) 
cErelore) 350 940 | £200 5 alole 





SILVER MEDAL, BARCELONA, 1888. 
TRADE TERMS ON APPLICATION. X1291a 


ee 
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“WOODITE” AND ITS USES. 











** Wi codite ” is the name given by Sir E. J. Reed, K.C.B., M.P., to an elastic and flexible material, which can be mae of varying degrees d to the various purposes for which it is required 
and intended. The material is now being rapidly utilised asa superior substitute for Rosser, Lr«taer, ASBESTOS, and other substances, and it will, will, ‘ae its pooular a and \ valuable | Pp ies, supply a long-felt want in every brancl. 
of mechanical industry. Cubes for protecting ships’ sides, buffer surfaces, boats, &c. ** WZ oodite ** sponge for anti-torpedo cables and buoyancy poses ; 6 Wi oodite *? buoyancy slabs, or fi for watertight 
compartments, non-absorbent, can be made all up to 100ft. blocks, about half a weight of cork, will last all time, cannot be destroyed, is ‘ected eae any climate, bilge or salt water has no effoct upon it; a marvellous 


invention, tested and proved by Sir Nathaniel Barnaby, K.C.B. (see separate report); cheaper than any other material for the gow 
Ir Is CLAIMED ror ** Wi Qodite ** that, when in the form of sheeting or special kinds of valves, washers, ram rings, being of a very tough and strong nature, it will not stretch or "~~" nor become sticky or soft 
under heat, steam, or pressure; and that it will also withstand the action of ‘‘Crane’s O11,” hot grease, and all other lubricants ; and is not affected by bilge water, acids, ammoniacal liquor from Works, or by refuse from Oil 
Refineries, Distilleries, or Tanneri eries ; thus sree it specially serviceable in all cases where these destructive elements come into operation. 
Above will be found a list of some of the -_ Pe  ayd for which the peculiar properties of ** WZ oodite * render it most suitable, also testimonials and high commendation from those who have tried, used, and 
ip, Gas 








ee * sp roved of it, and by leading Steam: , and Railway Companies, amongst some of which may be named— 
mdon Waterworks Company, Engineer's Office, 15, 8t. Helen's Place, E.C., and Old Ford, E —September 5th, 1838. —Gentlemen,—I am much obliged to you for your letter. The first ‘“ Woodite” = Leathers that you 
sent - we use in a Tangye’s Pump have proved to be far more durable than leather. The last ones {| wished you to make were for a Water Meter. I[f your Material works as successfully as those I have aueety ied, leather will be a 
thing of the past for Water Meters. I am obliged to you for putting the Cup Rings in hand for me.—Yours truly, WILLIAM B. BRYAN.—The Woodite Company, 13, Delahay-street, Great George-street, 8. 
The Admiralty. National Life Boat Institution. Thames Conservancy, 8.8. Warden. Daily Telegra) Mills, Dartford. Penn and Son, Greenwich. | The Maxim Gun Com: 
Pust Office. The New River Water yo London The Eastern Telegraph Company, on | London and North-Western "Railway Co. | Blackburn Gas Company. Borough of Sundesient T Water Co 
mer Engineers. The 8. Metropolitan Gas Co. their t hh ships. L. B. and 8. C. Railway Company. Crystal Palace Gas Company bas gd Corporation Gasworks 
Metropolitan Board of Works, at | The East London Water Company. The — Engine & Boiler Co., Ltd. | Wandsworth Gas Company. Cc 1 Gas Company Navy. 
Crossness & Chelsea Pump Stations | Messrs. Barclay, Perkins, and Oo., | Bognor Waterworks. (London. | Roumanian Gun Boat. Kent Waterworks. Turkish Navy. 
Naval Construction Company, ted. Brewers, Sou wark. The “Shire” Line of Steam Ships, | Orient Steam Ship Company Vacuum Brake Company. Italian Navy, &. &c. &c, 
ee 
-_——_. SoREZ ASBESTOS YTACHING A704r 
STANDS EVERY TEST, DEFIES OIL, ACIDS, &c. ALL STEAM USERS SHOULD TRY IT. | CHEAPER THAN ORDINARY ASBESTOS PACKING, 


“WOODITE” COMPANY, Ltd., 1I3 & 10, Delahay St., Great George St., Westminster, S.W. 


LOCOMOTIVES 


Or all SIZES and GAUGES, for MAIN and BRANCH LINES, CONTRACTORS, COLLIERIES, IRONWORKS, &o 
PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION. 


PECKETT & SONS, 


en ery LOCOMOTIVE ENGINE BUILDERS, BRISTOL. _.,.. 








ESTABLISHED 1864. 














COVERS LARGE AREA. 


UNAFFECTED BY NOXIOUS 
VAPOURS. LIGHT COLOURED. 


EXPOSES, instead of Hiding 


Weepings, Abrasions, &c. 
FURTHER PARTICULARS SENT ON APPLICATION. Prick 57s. Gd. rer Cwr. 


ARTMANN'’S WUREY 1 AINT 


SUTTER HARTMANN & RAHTJEN’S COMPOSITION CO., LIMITED, 


HEAD OFFICES: 18, BILLITER STREET, LONDON, E.C. 


ANTI-CORROSIVE. READY FOR USE AND SAFE 


WITH ED LIGHTS. 
Effectually ARRESTS Existing CORROSION, and Prevents New Setting-in, apaienaee 
on Insides of STEEL and Iron VESSELS. 
Also on BRIDGES, VIADUCTS, and all kinds of IRON and METAL WORK 


subject to Corrosion. —_ — 














LIVERPOOL—12, Rumford Place. | GLASGOW-—8, York Street. ‘ A NEWCASTLE-ON-TYNE—Printing Court Chambers. A687a 
BLACK. HA WTrHORN, & CoO., 


MANUFACTURERS OF ENGINEERS, GATESHEAD -ON- TYNE. MANUFACTURERS OF 


Tank Locomotives MARINE SCREW & PADDLE 


OF ALL SIZES AND TYPES, ENGIN ES. 


AND ADAPTED FOR EVERY VARIETY OF SERVICE. 





COCKSON’S PATENT IMPROVED 











LOCOMOTIVE GUIBATX. 
ENGINES & TENDERS [ij MECHANICAL VENTILATOR 
For Main Line Traffic. nea = yo a : sa For Mines. 
ye STEAM TRAMWAY LOCOMOTIVES. -™u 



















Horizontal En: x om 
Vertical 


L SHANKS’S IMPROVED MACHINERY. 


Semi-Portable mesine & Boiler. Version 1 Engine Locomotive Boller. , Vertical Eos ent Boiler 
on Is. 


FULL PARTICULARS AND PRICES ON APPLICATION. 








ENGINES for STURGEON’S 
Electric Lighting. PATEME 
MINING and Dry Cold Ar 
Winding Machinery MACHINE. 
Contractors’ Plant @ocz 
¢ = PLANT for womens 
venga, a. _ Contractor’s Crane. EXCAVATORS, er age Engine. K57 


= : <le ALEX. SHAN KS & SON, Dens Ironworks, Arbroath, & 110, Cannon Street, London, B.C. 








od, used, and 
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COMPLETE 


PORTABLE RIVETTING PLANT 


For RAILWAY Wj BRIDGE ERECTION. SEYERAL PLANTS ALREADY SUPPLIED. 














ahah 









HIGGINSON’S “DIRECT” SYSTEM, 


PATENTEE AND SOLE MANUFACTURERS x 


HIGGINSON & CO., Ld., LIVERPOOL 





| 
} 
} 
| 














MANCHESTER. 


MK MNp 


LIVER FOUNDRY, 
‘O79 "092 ‘SHOOLSN3d 


SAN TVAUIY SINVUCAH SHATVA HONS 


SALFORD, 


HAMILTON WOODS & O0., 


e699 LOV 








IMPORTANT TO-USERS- OF-STE ANF POWER 


[MPROVED ADHESIVE FIBROUS NON-CONDUCTING COMPOSITION 





For Covering Steam Boilers, Cylinders, Steam Pipes, or other exposed Surfaces, XJ2lla 





WORKS:— CLEVELAND STREET, BIRKENHEAD, ENGLAND. 





Ss S 


QeS- THE LARGEST MAKERS OF PULLEYS IN EUROPE ——3Q 


SOLE MAKERS OF WELLS’ “UNBREAKABLE” PULLEYS. 
BUSH PULLEYS to fit any size of Shaft, ADJUSTABLE SWIVEL HANGERS, 
PLUMMER BLOCKS, COUPLINGS, and all kinds of MILL GEARING. Designers 
and Makers of Special Labour Saving Tools. 


SOLE AGENTS holding Large Stocks of our Pulleys ready for IMMEDIATE DELIVERY 
J. C. R. Okes, 39, Queen Victoria Street, LONDON | Hartley, Arnoux, & Fanning, STOKE-ON-TRENT 
J. Donald & Sons, Cadogan Street, GLASGOW. Rd. Lloyd & Co., Steclhouse Lane, BIRMINGHAM, 
Tasker, Sons, & Co., New Station Rd., SHEFFIELD. | Barford & Perkins, PETERBOROUGH. 
Cross Brothers, Working Street, CAR : | Britannia Co., COLCHESTER. 

T. C. Keay, Baltic Street, DUNDEE. | James Smethurst, Old Foundry, WARRINGTON 
Booth Brothers, Upper Stephen Street, DUBLIN. | Anthony Stevenson, Seller Strect- CHESTER. 
J. & W. Kirkham, Lark Street, BOLTON. | W.R. Thornton, 11, Hindpool-rd., BARROW-in-F’ ESS 
Saml. Baldwin, Engineer, BURNLEY. Breymann & Hubener, HAMEURG. — 
Robert Roger & Co., STOCKTON-ON-TEES. | White, Child, & Co, VIENNA. 

R. Varvill & Sons, YORK. | Gio. Viganoni, MILAN. 

T. & J. Taylor, Manchester Street, OLDHAM. | F. Christy, LILLE. 

James Pilling, Mill Furnisher, BACUP. Julius Werner, Prindsens Gade No. 8, CHRISTIANIA 
Richard Ryden, New Water Street, BLACKBURN. Calvert & Co., Gothenburg, SWEDEN. 
W. Clyne & Sons, 3, Hadden Street, ABERDEEN. | Burn & Co, Tow’ ae 

Frank Ashwell, LEICESTER. ‘iia iin, 


THE ‘UNBREAKABLE’ PULLEY CO. 


OGDING STREET, ARDWICK, MANCHESTER. 
TELEGRAMS, “STRENGTH, MANCHESTER.” X19%5la 

















GREENS PATENT 


VERTICAL 
BOILERS 


With Inverted Cylinder Engines Combined. 


They are fitted with Water Tank and all necessary, mountings. and sent 
out in complete working order. All sizes kept mn stock or m progress 
from 1 to 25-H.P., and upwards of 2000 of them are at work giving entire 
































satisfaction. 

Se . ia 4 4S (sss 
113! |¢B Ft he 
ot @ |} a |Bs| & - ga 

4 | & $13 233s 

8) a | F ms) 3 - & ‘88°°2 Areain 
Hie 3| 2 sei 8 8 “ ./%8 4 whichthey| . | 
[Bl | me 3 i BSia_ => will stand | $ 
ne B\% 28) 3 S 23 8h overall & 
6i8 7) 8 lpel @l/A © Pfag 

| o ogi «= Pat KH 
cal g s lol & Ss 2."2 

| 3 2 35/5 , Bee 

‘en ag | % (aga Len. Width 

| in. in. |ftin.| {ftin.iftin.) | ft. in. ftim. ft.im.| £ 
1 8/20; 200:40/;18, 1 510 |38 x 24/| 40 
2 }10|25)175566\|20' 2} 7 9 |44x 86] 65 
3 5 10|}80)175)70/22 8 8 3 44x 36] 75 
4) 64 | 12/46/)150176\|24 383/ 9 0 |50x 89/90 
68 | 12/50/)15086;28 8:10 0 56x 44/115 
| 8 9} | 14/60) 140,96)30 4;11 0 | 68 x 58 |160 
10/10 | 14,70! 140106134 4/123 166 xX 5 3 /185 | 
Makers also of Tramway Engines, Tank Locomotives and Light Railway 
Engines, Steam Road Rollers, Traction and Stationary Engines, Steam 

Winches and Pumps, Overhead Travelling and other Cranes, &c. 


Illustrated Price Lists free on application to Bé62la 


BTHOS. GREEN & SON, LD,, 


LEEDS & LONDON, S.E. 
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R. HUDSON’S 


PATENT STEEL TRUCKS, POINTS, & CROSSINGS 


PORTABLE RAILWAY, &c. &c. 

























Patented Europe, 
Awerica, India & British 
+” South Africa, 1875, 1877, 
H 1878, 1881, 1888, & 1887. 


‘GILDERSOME FOUNDRY, 


Near LEEDS. 
REGISTERED TELEGRAPHIC ADDRESS:= 


“Foundry, Gildersome Street.” 
ABC CODE USED. 





N a Am: 
g sAmertonn, Indian, 4 _ 


bag of 25,000 of these Trucks and Wagons have oeen supplied to the South African Diamond Mines; American, Spanish, Indian, and Welsh Gold, 
nll ae r, and Lead Mines; Indian and Brazilian Railways; and to Railway Contractors, Chemical Works, Bric Works, and ‘Coal and Mineral 
&c.; and can be made to lift off the underwork, to let ‘down into the hold of a vessel and easily replaced. They are also largely used in the 

od other Mines in this coun , and are the LIGHTEST, STRONGEST, and MOST CAPACIOUS conde, in inhnitely Geeaner avd lighter than wooden 
ones, and are all fitted with R. Nd, tent “‘ Rim” Round Top of Wagons, requiring no ee and giving immense strength and rigidity. End and body 
tes are also joined on R. H.'s Patent Method, dispensing with le irons or corner plates. 











___ | i 
R.HUDSOITS PATENT 
RIMMED & JOINTED 
STEEL Mininc WAGCGON 
JILDERSOME FOUNDRY 


ear LEEDS 


ARUDSONS PATENT 
CuSERS OME Founnry 
NEAR Leroc 


SSS Ee 
SE —_— 







-Patent Universal Triple Centre " 





8._Patent Double-Centre Steel — : 
Steel Tipping Truck. Side Tip Wagons. 12.—Patent Steel —_~ Wagon 
Will Tin either Sup or either Enp of Rails. Will Tip either side of Wagons. with Bottom rs. 


One Man can easily tip any weight in these Wagons 





10.—Left-Hand Steel Point 11._Right and Left-Hand Steel 
and Crossing. ‘oint and Crossing. 








is : 4 = 
A 19.—Patent Steel bangtis Barr 
4 a t Double the str: ngth and Po than — nary hy 
Bp ! 
5 a 
rea] we 
2 2 
3 ppm 
4._Patent Steel Platform or Sugar 3s o® 
Cane Wagon. n £ 


16. _Patent Steel Wheelbarrows. 
Made to “_ size. Lightest and Strongest in the 
Market. A Great Success. 











Steamship Barrow. 
Drawing V. 10. 


30.—R. Hudson’s Patent Steel End 
Tip Wagons. 
Can be Tipped WITH EASE when AT REST. 


s.—_ROBEERT HBuDpDsonmws 


PATENT IMPROVED IRON SMITH'S HEARTH, 


No Brickwork Required. A Special Quality made almost 








14.Self-Righting Steel 
Tip Bucket, 

The “Catch” can also be made self- 
acting if desired. 


. 15.—R. Hudson’s Patent 
entirely in STEEL, effecting a 25._Pig Iron Barrow. Steel Cage & ‘‘Fallers,” 





GREAT SAVING IN WEIGHT. 





jR. H.’s Patent. &c., Complete. 


—‘Aerial’ Steel Winding Tub 


LARGE NUMBERS IN USE BY ALL THE PRINCIPAL ENGINEERS —P eugleyel ta the &: Aion 


L533 IN THIS COUNTRY AND ABROAD. { Sage Diamond Fields, 





ALL KINDS OF BOLTS, NUTS, & RIVETS MADE TO ORDER ON THE PREMISES. 
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RAILWAY PLANT 





























RAILWAYS. 





~~" MILITARY 


“STEEL RAILWAYS. 


DETAILS AND PRICES ON APPLICATION. 


= 

































Mos tea 
a ce 3. — 
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Ot 


CONTRACT 














Ba 


tly 


ECONOMY in treight and transport up country. 
ADAPTABILITY to any ground, climate, or class or traffic. 
DESPATCH in laying and removal. 

STABILITY of the track when laid. 

STRENGTH and general EFFICIENCY of the rolling stock. 











References to Users in all parts of the world. 


y 2” “3 


TIPPING 
‘“SNODSVM 












Rails and Sleepers. Turntables. =P ee =F ape <= = Curves and Crossings. Inclines. 
SHSSHSSHOSHSHSHSSHHSHSHSHHHSHSSSSHSSHSSHSHSOHHHSHSHSHSSSSSOOSOOOOOS: 


JOHN FOWLER & CO. CREDS, Ld., kngineers 


LEEDS AND LONDON. ress 














C 
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BLAENAVON COLD BLAST PIG IRON 


(MADE WITH THE CELEBRATED BLAENAVON CHARCOAL COAL). 


No. 1 Foundry.—A Dark Grey Soft Iron, used for Castings, where Toughness and Strength are | MOTTLED.—Used for Chilled Rolls in Tempering; and for other similar purposes. 
soqatved, custns Desthel Whosks Wheels for ior Agricultural, Cotton, and other Machinery ; also by various Governments stand Bey iualitics have a high tensile strength in wrought iron, and are used for bringing up weaker ircn to 
No. 2 Foundry. —A more ram Quality, used for similar purposes, and largely by nail makers. 
No. 3* Foundry.—An Open Grain, Harder Iron; used for both Foundry and F Tt hasa oom Report per eee ey. the Officers of of H.M. Government at she Royal Arsenal on 
high transverse strength in Castings, of Specimens 











the strength of Iron, general a of a number 
but not so tough as the No. 1 and No. 2; gives a strong fibre in wrought and tested ? verage Prepared 
— ae “seven samples, and also from Scaled Blaenavon Iron.—{Parliamentary Paper No 
































No. 4, Gr ee Fo ers a Oe Soft Iron ; erg great Strength; suitable for Toughening x f 
and Tem: t is a very superior Forge Specific Gravity. | Tensile Strength. | Transverse Strength. Crushing. ' 
No. es Soree.s —A Herder, Fin Finer Grain xery a. 4. atte Se for Heavy 
Macey, a Cane oSsic Bolte Boller Plate, and EB Merchant Bova os see. nia indtating | ators 850 Specimens, | $46 Speckmena | 278 Specimens. 
° samples Blaenava 68 6 , 
me. 6 ee ng Forge.” —A — Harder and Closer quality, used for Mill Rolls, and for bringing or fed won| —— = Spectmens, 21 ipotmen 
Prices and any further information as to quality, suitable for special purposes, may be obtained from R584 


THE BLAENAVON COMPANY, LIMITED, 86, CANNON STREET, LONDON, E.C. 


ACME STEEL DECKIN G 


For Bridges of all descriptions, and flooring long spans. These Bars can be supplied at about the 
price of ordinary Steel Tees and Angles. 








dl ° eeeeeeoe eeeee 


This Decking has the following advantages :—(1) The widths of the top and bottom flanges are increased, lessening 

the splay of the webs, and giving greater Strength and rigidity to the construction. (2) A centrein line as below 

denoting the exact position 3 the rivets is rolled on every bar as a guide to manufacturers. This will be found a 
vent acquisition in saving time and labour. 


We. per | Wt. per | Resist: —_ 
No footares| ance in 
ms 


covered. /inch tons. \ .. {Wt per | Resist- 






























‘__— No. aC ance in 
4 From 13 to} From 40 to | cov inch tons. 
15h1b. | 45 tons. Centreing line a a raised y,in. <9 in a 
6 From 25to|From 3830 
2 From 16}/From 60t> 35lb. /|to530tons 
to19}1b. | 70 tons. 
7 From 26to|/From 498 





| ate: 
3 from22toFrom 110 | 


| 38 Ib. ween 
25,1b. to 128 tons 
i 


8 ‘From 27 to| From 62) 
40 lb. to 1000 
tons. 





4 From23to\From 175 
, 28lb. (to 220 tons 





Wt. per foot from 25 to 301b., and from 320 to 389 inch tons. = 
—--=---20- B1570 a ee * 6. .. aieaaaene 2 


Fon Boruares ax Pan (WILLIAM LINDSAY & Go., 3, QUREN ANNE'S GATE, WESTMINSTER iii cate 


TICULARS APPLY TO 


KERR, STUART & CO. 


ENGINEERS AND CONTRACTORS, 


LIGHT RAILWAYS Portable Railways. 


ROLLING STOCK eS SIMONE SiS 


For Goods and Passenger Traffic. ALSO MAKERS OF 


TRAMWAYS CRANES, REIDGES, ROOFS, 


For Horse, Steam, & Electric Power. 
PAP APL AL PALA Ll eh rah 08 
Contractors to the ADMIRALTY. 











sae 








Catalogues and Estimates on application. 


20, BUCKLERSBURY, LONDON, E.C.; and at GLASGOW. R2 


wm “CYCLE” = 
GAS ENGINE. 


THE SIMPLEST AND MOST ECONOMICAL GAS ENGINE. 
Consumes LESS GAS per Brake H.P. than any other 
HIGHEST AWARD, SOCIETY OF ARTS TRIALS. 

IMPULSE EVERY REVOLUTION. WO SLiIp=. 


The BRITISH GAS ENGINE & ENGINEERING Co., Ld. 


ALBION WORKS, MANSFIELD ROAD, GOSPEL OAK, LONDON, N.W. 
ALSO MAKERS OF ATKINSON’S PATENT FEED WATER HEATERS. 


jane MANLOVE, ALLIOTT and COMPANY, LIMITED, 
== ENGINEERS, NOTTINGHAM. 


M., A. & CO. ARE ALSO MAKERS OF:— HYDRO-EXTRACTORS, LAUNDRY MACHINERY, OIL MILL MACHINERY, SUGAR MACHINERY, 
MACHINERY FOR TREATMENT OF TOWN’S REFUSE, &c. B885a 
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Hornsby’s Stand at Windsor No. 278. 
nee «GOLD MINING PLANT COMPLETE. 


sesee CPAPLP LP LL LPS 


MELBOURNE CENTENNIAL EXHIBITION, 1888-9. 


Highest Awards to each of Hornsby’s Exhibits, including 
Horizontal Winding Engine, Vert. Winding Engine, 






























BOILERS 


OF EVERY ZIND. 
Works Cover 164 Acres, 








of every kind suitable for Electric 
Lighting, Mining, Manufacturing, 
and General Purposes, including 
COMPOUND COUPLED and TANDEM 
HORIZONTAL ENGINES, Compound and 
High Pressure Underneath Type Engines, 
Stationary Condensing Engines, Colonial_ Engines, 
Portable, Semi-Portable, an Traction Engines. 
Ordinary and High-Speed Vertical Engines. 
Herizontal and Vertical WINDING ENGINES. 


Spittlegate Ironworks, GRANTHAM. 


LONDON OFFICE, | LIVERPL. OFFICE, | AUSTRALASIAN OFFICE, | SOUTH AFRICAN ( OFFICE, 
84, Lombard St. | 17, Water St. | Sy Grasen St Molseuses J g, T 


650 FIRST PRIZES 
And Gold and Silver Medals 


AWARDED TO 


HWORNSEBY’S 


MACHINERY 




















rata” PRIESTMAN’S OIL ENGINE seen" 







UTC ENGLISH. VICTORIAN. 
BRAZILIAN. nawaran. NOCOAL. NO BOILER. NO DRIVER. NO EXTRAINSURANCE CHARGED cHINEsE. N. ZEALAND. 
ARGENTINE. SPANISH. od Sia: naan ~* et ocmee 
AUSTRALIAN. CAPE. . oo, a 


FLASHING POINT 
OF OIL 
so 

AND UPWARDS, 

AND THEREFORE 


SPECIFIC GRAVITY 
OF OIL 
soo 
AND UPWARDS, 
AND THEREFORE 





VERY SAFE. VERY SAFE. 
jean b HE Wak 41330 
ROYAL AGRICULTURAL SOCIETY’S SILVER MEDAL, 1888. 
Works: HULL. London Office: 73a, QUEEN VICTORIA ST., E.C. MORGAN'S Patent DREDGING BUCKET, 
STAND No. 297 at the WINDSOR SHOW. Used by the Mersgy Dock & Harzour Boarp, &c. 








ROBEY « Co., LINCOLN. 
WINDSOR ROYAL SHOW, 


Engines, Vertical and Horizontal, 
with Dynamo on same Base-plate. 





xpansion Gear. 


Robey & Co.’s Winding ‘Raging: 
STANDS Nos. is 36E1. Wrought Iron Tani Foundations. 











CREAT PRC CrRe=s & IN 


ICE MAKING AND REFRIGERATION 


NOT1T CE. 


We have pleasure in announcing that Mr. F. N. Mackay has now joined our Compa: Managing Engi f i 
Refrigerating, and Brewers’ Machinery Department. , ; gs, cdllaatta ai. Saat 


His many years’ experience and connection with Ice Making and Refrigerating Work enable us to enter more fully into this business 
than we have hitherto done; and having at our command the most improved and modern Machinery for this purpose, we can offer 
clients especial advantages, as our Machines are made and adapted to suit all kind of work. 

We are prepared to Contract for Refrigerating Work of every description, and will have the pleasure to- give the fullest information 
as to our various systems. 


ICE MAKING, REFRIGERATING & BREWERS’ ANTI-FRICTION CONVEYOR & GRINDING MACHINERY CO., LIMITED. 


MACHINERY DEPARTMENT. 16, MARK LANE, LONDON, E.C O06¥a 


WOR SSAM, 


TOD WORKING MAg YL? 


\I 
OAKLEY WORKS KINGS ROAD CHELS 











N10: 


SAW “ILL, LOND 0 


TutmeRaPHIC ADDRESS: 


7 
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THOMAS ROBINSON & SON. 


ROCHDALE. LIMITED. 














¢ = ~ 
Ce rege 
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—a— aa : 
a, 
LOG BAND SAW. 


HOLDEN & BROOKE, L.ITbD 


inrLux LoNpon. Works: SALFORD, MANCHESTER. Offices: VICTORIA MANSIONS, WESTMINSTER, S.W.  tetephone No. 3080. 


Sam. Sy 2obors 


—- oe = ew 8 














FURTHER DEVELOPMENTS & EXTENDED APPLICATIONS. 


In addition to increasing Installations of our “Exhaust” Injectors throughout the world, it is now our privilege to offer for the first time Exhaust Steam Injectors:— 
1.—To work against the higher Boiler Pressures now obtaining in Electric Light Work; Trams, Dredger, Launch Engines, &c.; and Locomotives. 
2.—To work with the warm normal feed waters of Tropical Countries, thus enabling this system to be employed in localities where economy of fuel is of the first importance. 


- 





_* 





FEED AGAINST ALL BOILER PRESSURES. 

EXHAUST STEAM INJECTORS use Waste Steam only. They do the combined work of Pump and Feed Water Heater, but reduce back 
pressure. They deliver water at temperatures of from 190 deg. to 270 deg. Fahr. according to circumstances, and so—in addition to the enormous saving of fuel—they 
increase the steaming capacity and prolong the lives of boilers. Finally, they are Automatic, Self-starting, have No Working Parts, and are simpler to fix, to 
work, and to maintain than any Boiler Feeder extant. An additional feature of overhead importance is, that owing to recent improvements 


Feed is delivered by our Injectors 15 to 20° Hotter than any other Exhaust Injector. 


THE “INFLUX” AUTOMATIC SELF-STARTING INJECTOR is our standard for live steam purposes, and all sizes are kept in stock for immediate 
delivery. We also stock Standard Giffard Injectors, duplicating with those made by Sharp, Stewart, and Company, Limited, late of Manchester, and supply all 
the locomotive and other types formerly made by that firm. X1297a 
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9, Gracechureh St., 
LONDON. 


egrams— 
ANGLIA, LONDON. 


Orwell Works, 


IPSWICH. 


Telegrams— 
RANSOMES, IPSWICH. 
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ANSELL’S PATENT TEA SORTER. 
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STEAM THRASHING MACHINE. Ol6a THRASHING & STRAW BRUISING 
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Julsometer- 


(TRADE-MARE.) 


PATENT STEAM PUMP. 


OVER 12,000 IN USE. 
EXTRACTS FROM 


RECENT TESTIMONIALS 


‘*We have had one of your Pulsometers at work for the last two years, during which time it has done its work perfectly and 
without giving us and trouble, lifting over 180,000 gallons weekly. Before putting in the Pulsometer we had tried various kinds 
of pumps (including double-acting Rams and Rotary Pumps), but without any satisfactory results. Finally we decided to try a 
Pulsometer, and we are only sorry we did not put it in sooner, as it would have saved us a great deal of expense and anxiety.” 


‘*I have much pleasure in bearing my testimony to the excellency of the two Pulsometer Pumps, Nos. 8 and 10, at our Sewage 
Farm. They have now been in work over three years, and they give every satisfaction.” 
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‘* We are thoroughly well satisfied with the Pulsometers we have working here.” 


PP 


IBAA DI 


‘In reply to your inquiry about Pulsometer, we have seen nothing better or more reliable. It gives no trouble whatever. 
We would not like to give it up now.” 





‘*We beg to inform you that during the four years we have had the No. 6 Pulsometer in use for pumping water for Engine 
Condenser we have had no trouble with it. It is giving us perfect satisfaction. 





FZ, 





** We beg to say that the Pulsometers supplied by you have been used by us for some years in sinking cylinders, and have 
given every satisfaction. 








‘*We are glad to report that our Pulsometer, which we have had at work for a considerable time lifting water to a tank about 
' 50ft. high, is giving great satisfaction, and we are glad to be able to recommend it.” 


NINE ELMS IRONWORKS, LONDON, S.W. 
y PULSOMETER ENGINERRING C0 Ld 61 & 63, QUEEN VICTORIA ST., LONDON, E.C. 
Fy j a j Please Write for List oy Paes 


—_———— 
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WHITAKERS’ PATENT 


STEAM CRANE EXCAVATOR OR NAVY 


Capable of excavating and filling into wagons about 600 These Excavators are now being extensively used on the 
cubic yards per day. Abt: Manchester Ship Canal and other works. 

The Bucket can be taken off in a few minutes; and the F) They can also be seen daily at work on the new East 

loco. crane being on the 4ft. 84in. gauge, can be used for dh and West Yorkshire Union Railways, in very hard shale 
any other purpose. A and soft rock. 


30 Navvies Sold | “min | eee e a 
tS yi mh WHITAKER’S 
During Past Year . iF | 4 | & \ . . . PATENT 


DOUBLE-ACTION 


STEAM 
HAMMER PILE 
DRIVER. 


Sule London Agents: 


KERR, STUART, & C0., 


20, Bucklersbury, London, E.C. 








= TELEGRAPHIC ADDRESS: 


TESTIMONIALS & PRICES ON = a “ WHITAKER, HORSFORTH.” 


APPLICATION TO a —— ———— 


WHITAKER BROTHERS, 


HORSFORTH, NEAR LEEDS. X1280a 
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PACKING 


PATENT No. 15,498. 


AS LABELLED. SQUARE. ROUND. 









AS LABELLED. 


Every 10ft. has Label as above, and bears our Trade Mark, 





SOSSSSSSSSSSSSSSSSSSSSOSSSSSSSSSSSSOOOOOS 


Under this registered title are included the inventions of Mr. Field, and experience has 
proved them to be the MOST EFFICIENT, DURABLE, and ECONOMICAL PACKINGS 
ever made. They constitute such a combination of Asbestos and India-Rubber as secures the 
maximum of elasticity and heat resistance, and they are, therefore, UNEQUALLED FOR 
EVERY KIND OF ENGINE. These Packings are being universally used by most of the 
leading Steamship Companies throughout the world for ordinary Compound, Triple, and 
Quadruple Expansion Engines of the latest type. The Packings are composed of Rolled 


Asbestos Cloth, but the India-Rubber is placed in two forms to suit various cases, 








IN ORDERING STATE WHETHER SQUARE OR ROUND REQUIRED. 


Illustrated Priced Catalogues, with numerous Testimonials from leading Firms, 


Bell s Asbestos 





TRANS 





DEPOTS: 
MANCHESTER: Victoria Buildings, Deansgate. LIVERPOOL: 2, Strand Street, James Street 
CARDIFF: West Bute Street. BIRMINGHAM: 7, John Bright Street. 


HULL: Humber Dock Basin. GLASGOW: 35, Robertson Street. 





1889, 


| 





and 


olled 


reet 


Saving of 
| H.M.S. Calliope. 


1900 0000O0 600800800886 8656888855006800000005005600608800 

















“Tf the Engines held out we were 
“safe, of anything went wrong with 
| “them we were done for. 

—CAPT. KANE’S REPORT. 


0990009599909 0959900009005005955800050058088800000008 


NOTHING DID GO WRONG 
WITH THE ENGINES 


WHICH WERE 


PACKED THROUGHOUT 


WITH 


BELL'S PATENT ASBESTOS 
DAGGER PACKING. 


PRICE LISTS AND FULL PARTICULARS FREE ON APPLICATION TO 


~ BELL'S ASBESTOS —g— SOUTHWARK, 


COMPANY, LTD. <<24Mi= LONDON, SE. 


BRANCHES:—Manchester, Liverpool, Hull, Birmingham, Glasgow, Cardiff, Berlin, and Barcelona. 
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EASTON & ANDERSON, 


LIMITED, 
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Manufacturers of 


Pumping, Drain age &Mill 


ENGINES. 


HIGH-SPEED ENGINES 


FOR 
DYNAMOS, CENTRIFUGAL PUMPS, 
and VENTILATING FANS. 
Combined Engines and Centrifugal ‘Pumps. 


BOILERS. 


‘0 


Hydro-Pneumatic « ower Gun Carriages 


CENTRIFUGAL PUMPS. VARIOUS SIZES. HYDRAULIC LIFTS & PRESSES. 


HYDRAULIC & STEAM CRANES, 


WATERWORKS, &c. 


— » ——— 


Fire Service and Heating Apparatus for 
Estates and Public Buildings. 


—-——o 


Anderson's Patent Revolving Water Purifier, 


we 


LEEDS PATENT FILTER. 
PAPER & SUGAR MACHINERY. 


CAISSONS & DOCK GATES, &c. &c. &c. 


oO 


OFFICES: 


_ 3, Whitehall Place, 5. W. 


MONCRIEF DISAPPEARING MOUNTINGS for TWO 50} TON B.L. GUNS. Totegraphie Addeems: “GSYPTIAN, LONDON.” 


TELEPHONE No. 3695. 
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DUPLEX PUMPING ENGINES. PATENT STORAGE RECOIL FOR HYDRAULIC RAMS. 
VARIOUS SIZES. QUICK-FIRING GUNS. VARIOUS SIZES. B1115 
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rinting—G. Reveirs, many 
years Mahege for, and successor to the late 8. Taylor, 
Printer of “THE NGINEER” from its commencement, will 
promptl furnish Estimates for every Description of Printing. 
4 and , Graystoke-place, Fetter-lane, E.C. N1604 


Guide to Patent Law and 
Ree el aud BON, Bete and Furslon, Poteet 
-_ an ’ re: 
oF sal Somerset House, 161, Strand, foe B6i8 











PATENTS. 
Allison Bros., Patent Agents and ry O i | C 2 T U B E S 
MECHANICAL DEAUGHES N “ 


Solo! an ore! ‘atonts 0 » ro) 
British, Coley signs and Trade Marks Registered. 


arks Hs 





ssistance to Inventors in 


HEAD OFFICES: 


ANDREW & JAMES STEWART, 


CLYDE TUBE WORKS, COATBRIDGE, LIMITED, 


MAKERS OF 


LAP-WELDED IRON & STEEL 


OOOO 00000000000000000' 


41, OSWALD STREET, GLASGOW. 


Blackwall Galvanized Iron 


Company, Limt., 
GALYANIZE 


Iron Tanks and every deseription of Cast and 


Wrought Ironwork on the shortest notice, 


LARGEST BATHS AND PLANT IN THE TRADE, 


A LARGE STOCK KEPT OF 
Galvanized Corrugated Roofing and 
Galvanized Flat Working-up Sheets. 


— Tepectay am45 
Works—Orchard Place & Bow Creek, Blackwall,E 


Offices—Corbet Court, Gracechureh St., E.C. 





SECURING, CARRYING OUT, and DISPOSING of 

their INVENTIONS —Mossrs BROWNE and C0., British 
Fore! ‘aten nts, 9 an » A n- 

we ope Tphiet gratis, Established 1840. - Bia” 


rawings, Plans, Tracings, &c., 
executed with accuracy and despatch by ESSER and 
THORPE, Mechanical Draughtamen, ae ity-court, Chan- 
cery-lane, W.C. Being thoroughly practl Engineers of long 
experience, Inventors may rely upon having des! efficiently 
worked out. Ha 


M. P. Jensen, M.I.M.E., 
F.1.P.A, of more than trent ene years’ experionte in 
British, Colonial, and Foreign PATENTS, Trade Marks, and 
Designs. Full 0 ew on application.—Office for Patents: 
J INGEN and SON, 77, Chancery-lane, London, W.C. R129 








atents.—Messrs. Vaughan &: Sen 


(Potehliched 1858), British, Foreign, and Colonial 
PATENT AGENTS, 67, Chancery-lane, W.C. transact every 
description of business connec’ with Letters Patent for 
inventions. A “Guide to Inventors,” free by post.—67, 
Chancery-lane, London, W.C, Ks 





atenta.—E. P. Alexander & Son 


(Fels. Inst. Patent Agents) 
19, SOUTHAMPTON BUILDIN m IA NDON, Ww.c, 
mdon.” 


Telegraphic Address: “ Epa, s 
British and_ Fore; Patents obtained, and Designs and 
Trade Marks istered at most moderate charges. 
ESTABLISHED 1874. L258 





Patent Office, Glasgow. — 


&@ See Large Advertisement last week but one. 
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THREE PRIZE MEDALS. 


wT. DBD. BovucGcHtrTonmn's 


IMPROVED STEEL ROPE 


Win zz 


Adapted for zvzrny rurposs. 


SANKEY WIRE MILLS, WARRINGTON. 


EsraBLisHeD 1820. (Special) amd 
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W. R. M. THOMSON andOo. 96, BUCHANAN STREET. 
Tux Ixvewror’s Guipr, a complete Handbook on Patents 
Designs, and Trade Marks, may be had gratis. Foa 


Protection for Inventions Secured 


by Letters Patent at a trivial cost under the new Act. 
R. E. PHILLIPS 








London, W.C. 


The New Patent Law. — To 
INVENTORS.—General Patent Office. Established 1830. 
@. F. REDFERN and CO., 4, South-street, Finsbury, E.C. 
Provisional protection, £3 38.; French patent, £8; Be! , HA. 
Circular gratis. Telephone No. 169. Regis. eur 
“Invention, n.” 6 





To Inventors.—Harris and Mills, 

PATENT AGENTS, 23, Reuthempten belldings London 
W.C. (Established 1800), "UNDERTAKE all BUSINESS 
connected with Patents in the United neon the Colonies, 
and all foreign countries. NINE MONT: PROTECTION, 


#4 4s. Attendance in the . ovinces at moderate charges. 
Chart of 187 Mechanical Motions, with description ea 


ALEXANDER OLDHAM & SONS, 





Addresses : 
Designs and Trade Marks registered. — B. Weld! ca puictatiold, : 
rh Patent Agent and Expert, 70-72, ——- be Weldless, Newport, Mon. 


CYLINDERS 









FA zemanws 








See Page xiv. (Special) amd4a 














ig Johnson-Brook Pat. 
PISTON WORKS 


Dukinfield, 
I om) Nr. Manchester 





AIR PUMPS, ti FS ANNUAL SALE to the 


Any Size, Re-bored 
in their places. 


Branch Works: Old Dock Patent Piston Works, NEWPORT, MON. 


"__ Gh 





TRADE 2500. 








post free, 1s, 


o Good Engines for Sale 


Cheap.—6-H.P. HORIZONTAL and 10-H.P. TABLE; 
Vertical eis ogy ren Pump, 10in. cylinder, Sin. pum: 
12in, stroke. SPENCER &CO.,47, win-s ° B30 


riction of Slide Valves. — 


PAYTON and WILSON’S Piens Circular, Balanced, 
and Double-ported SLIDE VALVES reduce friction to s 
minimum, and effect a saving on the four following Fe — 

lst—Saving of first cost and weight of valve . @nd—Sa 
of power required to actuate the valves. \—_Saving of steam. 
by having the valves always tight. 4th—Saving of time and 
wxpense by not having to examine the valves so i 
These valves have now been in constant use since 1881, and 
several hundred valves are now most sucessfully at work, 
grins results far superior to piston valves. All the Triple 
pansion mes and Compound Surface Condensing 
the undersigned are now fitted 


made 
at aan pertionlars ALEX. WILSO 
and “Go. “Veushall works, Wenlaworth-roed, “yondon, 











auxhall Donkey Pumps.— 
10,000 of these well-known Pumps have now been manu- 
factured a tour own works and sold by us during the last 








JOHN BEATSON & SON, DERBY. 


Sie 


IRON ard STEEL RAILS, of all sections, from 10 Ib. to 861b. 
yard w perfect, new slightly defective, or nd-hand, 





per —ne' seco! X 
with Fish-plates, Bolts and Nuts, Chairs, Spikes, and a 
aM! 


and Crossings to match, when required. pec! 
Delivered at all Railway Stations and Ports in Great Britain. 


The Horseley Company, Ltd. 


TIPTON, STAFFORDSHIRE. 


LONDON OFFICE—6, WESTMINSTER CHAMBERS, VICTORIA STREET. 


CRP IP LDL LDP LD LAPP LLL PK LAA A 


ENGINEERS, IRONFOUNDERS, BRIDGE BUILDERS 


GASHOLDER MAKERS, &e. 








yr 


LONDON. 2.0. 





WARD PYLER & CO's. 
STEAM PUMPS. 
84 &85.WHITECROSS STREET, 











SCHIBAJEFF 


RUSSIAN MINERAL LUBRICATING 


O I Xu. 


Agents: BLUMANN & STERN, 43, LONDON WALL, 


LONDON, E.C. (Special) am51 


See ILLUSTRATED MONTHLY ADVERTISEMENT. 





TIME-CHECKING MACHINES 


For all purposes. 


GREAT ECONOMY. 


ABSOLUTE ACCURACY. 


CHECKS OVERTIME WORKED. 





Indicating, Counting, and Clock- 
work Mechanism a Speciality. 


A2 Class for Workmen. 


conducted. am42 


Patent Business transacted by 
W. M. LLEWELLIN, C.E. 





Experimental Work for nventors 





LLEWELLIN’S MACHINE CO., BRISTOL. 
(Special) 


am42a 


BOILER 


PATENT VERTICAL MULTITUBULAR. 
ALL SIZES IN STOCK, READY FOR IMMEDIATE DELIVERY. 


‘NOILVOrIddV NO SLSII DOld F MOOLS 





‘QVAHNANIG 


00 % NVAUHI09 
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AUTOMATIC CUT-OFF 


ENGINE, combining Economy in Steam with 
Perfect Lubrication. 


Catalogue to GEO. RICHARDS & GO. L"™- 


BROADHEATH, near MANCHESTER. 








ROBINSON, GOOKS & CO. 
Atlas Foundry, St. Helens. 


RADDA 


MAKERS oF 


REVOLVERS, 


BLACK ASH FURNACES, 


SANITARY PIPE MACHINERY, 


D (Special am28) 
GENERAL CHEMICAL PLANT. 











B. & S. MASSEY, 


OPENSHAW, MANCHESTER. 


Patentees and Makers of 


STEAM HAMMERS 


Catalogues in 
English, French, 
and German. 








Steam Hammers with Wrought Iron ard Steel 

Framing, Drop Hammers, Pneumatic Hammers, 

Steam Stamps, Kick Stamps, Forging Machines, 

Circular Saws, and Band Saws for Metals, Fur- 
naces, Smiths’ Hearths, &c. 


New Patent Steam Forging Press 
(Special) ax48a 





Telegraphic Address: ‘‘ Masseys, Openshaw 
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UNITED ASBESTOS 


COMPANY'S 


- ASBESTOS 
YARN 
‘PACKING 


Att, “VICTOR” METALLIC JOINTS 
727) “VICTOR” METALLIC TAPE 
Se “VICTOR” METALLIC SHEETING 


SPECIAL TRADE MARK. (“SALAMANDER” BRAND.) SPECIAL TRADE MARK 


ARE EXCLUSIVELY USED THROUGHOUT 
HER MAJESTYS NAVY 


ONDER CONTRACTS HELD BY THIS COMPANY, AND 


HAVE NEVER FAILED, 


See HEH HHHHEHHEHHEHHEHEHEHEH HEHEHE HEHEHE H HEHEHE HD 




















Contractors to all Departments of Her Majesty's Government, and Pioneers 
of the European Asbestos Trade. 
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Tk UNITED ASBESTOS COMPANY, LIMITED 


161, QUEEN VICTORIA STREET, LONDON, E.C. 


DEPOTS: B718 


MANCHESTER, 04, Deansgate; NEWCASTLE-ON-TYNE, Quay Side; LIVERPOOL, 47 & 49, South John St; GLASGOW, 60, West Howard St. 
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For Boenquting Ieqresjation in oa scent BRONZE MEDAL 
Boilers. OLD MEDAL For Economising Soap. 
For “Filtre Rapide” used in Softening Process. 


{ SOFT WATER FOR STEAM USERS } 


Explanation of MAIGNEN’S PATENT AUTOMATIC WATER-SOFTENING PROCESS 


AND COMPARISON WITH OTHER PROCESSES. 


I. COMPOSITION OF THE REAGENTS REQUIRED FOR EACH WATER. 
MAIGNEN’S PROCESS. OTHER PROCESSES. 
We prepare the reagents (“ Anti-Calcaire) in a finely-powdered state (and for When the lime water process is used, cart-loads of quick lime have to be 
this we hold letters patent). We can thus easily select and proportion them to the | ordered at one time, and before the greater part of it is used it often loses its virtue by 
exact requirements of the water (as ascertained by analyses), so as to attack and | absorbing carbonic acid from the air. Lime varies in quality extremely, and it is very 


-, P : tg en th lled | difficult in many places to procure what is wanted. If used alone, only 
decompose, seriatim, all the different hardening salts, and thus remove @ 80-Ca | the temporary hardness may be expected to be removed or lessened. In all wet or 
permanent, as well as the temporary, hardness. We guarantee that the quality of the | solution processes (we alone can claim the dry process, in virtue of our patents) in 
“ Anti-Calcaire ” supplied will be the same all the year round. 1t keeps well in casks, | which other reagents are used, it will be clearly understood that the multiplication of 
and is conveniently transported and stored. ——s tanks, the difficulty of woquieting the poopest of yn reagent — is very 

‘Leap a i : reat, roportioning is well nigh impossible, whilst the various solutions mai 
Nothing is left to the discretion or skill of the attendant, who may be a boy, as pornos pa. peer ne wlbacut poe. not the hardening salts. The amount of on 
all he has to do is to fill the hopper of the automatic feed apparatus with the powder | and skill required to prepare the different solutions, and to watch their proper delivery 
whenever required. to the hard water, render these processes uncertain in their action. 


II. CONTROLLING THE QUANTITY OF REAGENTS BY AUTOMATIC FEED. 

















MAIGNEN’S PROCESS. OTHER PROCESSES. 
The inflow of water into Maignen’s apparatus actuates the supply of the With the wet processes several additional tanks are required for the preparation 
reagents (‘‘ Anti-Calcaire’’) in such a way, that if the water comes in quickly the | of the solutions. The level of the solutions in these tanks, or their strength, varies, 
powder falls into the water quickly, and vice versa. and the flow through the cocks varies also. If a check happens to the hard water, and 


| the solutions keep on flowing in (occurrences which are not rare) the waste and damage 
The exact quantity of grains of “ Anti-Calcaire” per gallon of water is regulated | done are not unimportant. : : : : 
by the door in the hopper, which is more or less opened as may be required, so that if | | a. pon arr ache 7 poet a — — Nescan o tet pansy’ 
the water is a little harder at one time on at oe (a - —? _ a which she goecens was supposed to cost 1d. per Saaodina gallons, whereas it cost 18. 84. 
’ ousand gallons. e register sSes 1 we have seen show 
the door is opened a little more, and the same degree of softness is thus always | per th d gall The registers of the wet processes which we have hy 
obtained. variations from 2° to 12°. 


III. THE APPARATUS USED. 
MAIGNEN’'S PROCESS. OTHER PROCESSES. 
For simplicity, compactness, and efficacy the plant stands without rival. It 
embodies all that is required to obtain perfect results. been presented to them, is that :— 
1°—There are no parts that cannot be got at easily for cleansing. 1e— Th t ; li a d, and take too h 
2°—The supply of water and reagents is perfect and automatic. Sid eS Sees SOS CARS COO natn eee 
8°—There is in the softening tank the most perfect automat’> agitation of the 2°—Too expensive both in plant and maintenance. 
reagents with the water, and the utilisation of all their virtue. 3°—Require too much attention and labour. 
4:—In the precipitating tank we have followed the most perfect scientific Some inventors make a point that their apparatus requires cleansing every day; 
principles. : j ‘ no wonder, if we hear it said by some manufacturers who have tried them, that it has 
5°—A very small space is required for our standard apparatus, and there is no | given them more trouble to attend to the water-softening plant than to the whole of 
loss of level. a! = 7 their mill, and that they had to give it up. 
6°—In many cases we can utilise existing tanks, and, in fact, we can adopt our Steam or other power is often required for these processes, and the great error 


process to every kind of requirement. : is committed of sending the whole sediment on filter cloths, which soon become worn 
7°—Our precipitator, or precipitating tank, is so constructed as to give the soft | out and ineffective. 


water sufficiently bright for steam boilers and many other purposes without é = 2 — 
filtration. When the most perfect clarification is required, such as for We have seen that the proportioning and feed of the reagents with the wet 


The verdict of most engineers on the various wet processes which have hitherto 





drinki ses, then we recommend— process is extremely unsatisfactory. ; 

8°—Our ed gen eer manifold “Filtre Rapide,” which contains within the _ The agitation, when not brought about by actual mechanical means, is not very 
smallest space the greatest conceivable area of filtering surface, and which | @flective. 
is not only simple and easy to clean, but has the further merit, owing to its We abstain, for obvious reasons, from pointing out all the faults of other processes, 
extremely simple construction, of being also very cheap. leaving it to those interested to examine the results obtained by these processes, and 

Unlike the filter presses and other apparatus sometimes used, and which | to compare them with those obtained by Maignen’s process. 

require cleansing every day, our patent “ Filtre Rapide” may sometimes go But this we may say, that where perfect filtration, as well as softening, is 
& whole month, or more, without having to be cleansed. A simple flow of | required, it can never be obtained with any known contrivance as it can be with 
water from a hose suffices to wash the filtering surface clean. Maignen’s patent “ Filtre Rapide.” 


IV. THE COST OF PLANT AND MAINTENANCE. 

The plant under Maignen’s process patents is less costly, takes less room, and is more perfect than any other plant, whilst the labour attaching to it is 
much less. The cost of “ Anti-Calcaire” is not above that of yh reagents used by other processes if labour and waste are taken into consideration, 
whilst efficacity and regularity can always be counted upon with Maignen’s process. The quantity of “ Anti-Calcaire ” now demanded, and improved machinery, 
allow us to sell it at reduced rates for large installations. 

V. THE SEDIMENT. 


MAIGNEN'S | prep ' OTHER PROCESSES. 
In this process the sediment can be easily collected once every three months, or : : 
more often if desired, and re-treated for use by itself, or with special “ Anti-Calcaire ” In other processes the sediment is wasted or goes to choke the drains. It has 
supplied by us for the purpose. always been one of the banes of the Clarke's process what to do with the sediment. 

is is part hen the distan tiaillints: ilisati 
We quien teantbee toe teases the Seeetiaan re o> aeatian 5 “ oe te reed Inventors are respectfully informed that Maignen’s patents cover the utilisation 
softening water. of the sediment of all softening processes 





WATER TEste0, Anatyseo, ano REPORTED ON FREF, | 
MAIGNEN'S “FILTRE RAPIDE” & “ANTI-GALGAIRE” CO., LTD., 


32, ST. MARY~AT=-HILL, LONDON, E.C. 

















PURE WATER SUPPLIES. 


MAIGNEN’S PATENT “FILTRE RAPIDE” 


FOR DOMESTIC AND COMMERCIAL PURPOSES. 


ESTIMATE's, CATALOGUES, AND REPORTS FREE FRO™M 


MAIGNEN’S “FILTRE RAPIDE” & “ANTI-CALCAIRE” CO., LTD. 


(THE LARGEST MANUFACTURERS OF FILTRES IN THE WORLD), 
32, sT®. MARY-AT-HiIL.L LONDON, E.C. A195 
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vm ROOTS PATENT STEAM BOILERS = 


ALL LATEST IMPROVEMENTS. FOR FULL PARTICULARS ADDRESS— 


TAUNTON, DELMARD, LANE, & CO., LD., 


(Late The PATENT STEAM BOILER CO.), 


HENEAGE STREET, BIRMINGHAM. 
ORIGINAL MAKERS OF “ROOTS” PATENT STHAM BOILERS. 


THE “EVANS WALL PUMPS @& BOILER FEEDERS 


DOUBLE-ACTING. SINGLE-ACTING. 
THE MOST SIMPLE AND COMPACT 


WALL DONKEY PUMPS 
IN THE MARKET. 


COP LPL LDL LLL LLL LLL LAL LAL LL Le 


STRONG, DURABLE, 




















EASY OF ACCESS TO ALL PARTS. 


PLM ALD LA LL La MLA A Ph ll hl eh ll oe 


London Office: 
PUMPS AND PUMPING —52, QUEEN VICTORIA STREET, E.C.— MACHINERY for all Purposes 
Depots -NEWCASTLE-ON-TYNE, GLASGOW, MANCHESTER, SHEFFIELD, and CARDIFF. Al133a 


{ JOSEPH EVANS & SONS, WOLVERHAMPTON. 
S. OWENS & CO., 


HYDRAULIC AND GENERAL ENGINEERS, WHITEFRIARS STREET, LONDON, E.C. 























DULEA UMD 
SdWd KATANA 


HORIZONTAL BOILER FEEDER WITH INTERNAL PACKED PLUNGERS. 
5in. Steam Cylinders, 3in. Plungers, 5in. Stroke, £40, 


! ESTIMATES AND DESIGNS FOR DUPLEX PUMPS FOR ALL PURPOSES FURNISHED 
f ON RECEIPT OF FULL PARTICULARS. ai 








FIVE MEDALS AWARDED, CALCUTTA INTERNATIONAL EXHIBITION, 1883-4. 


Dsante ECE, ghz. ae ENGINEERS a 


NS ees 








ah Portable 
w Railway 


Suitable for Mines & Plantations 


Sage ys:| WAGONS & LOCOMOTIVES 


FOR ALL CLASSES OF WORK 


























W\! Catalogues and Prices on application 
rm 101, LEADENHALL STREET, 
LONDON, E.©. 
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WATER SOFTENER AND PURIFIER. 


For Prices and particulars apply to 01004a 
=e. BD. & A. EX. BROWN, Owners and Manufacturers of the ‘‘Howatson” Patents, 1, WESTMINSTER CHAMBERS, VICTORIA ST., S.w 


CHAPLINS’ STEAM CRANES, EXCAVATORS, LAUNCH ENGINES, &c. 


J fe 


Patentees and Sole Manufacturers: ALEXANDER CHAPLIN & Co. Cranstonhill Engine Works, GLASGOW 


ALL COMMUNICATIONS TO BE ADDRESSED TO THE WORKS AT GLASGOW. M2le 


























THE “TOWER” SPHERICAL 


LAUNCH ENGINES 


fj ARE NOISELESS, COMPACT, & CLEAN “wij 


AND IN ADDITION ARE THE 


LIGHTEST & MOST ECONOMICAL HIGH-PRESSURE ENGINES MADE 




















NINE SIZES, 3 TO 200-H.P. Prices on application. 
HBEENAN & FROUDE, 
ENGINEERS, MANCHESTER. X1010a 

3 (a3 GEORGE, 5 ie | & CO, Sm 

< : = 

S ng CONVERTERS & MANUFACTURERS OF 5 nl 

_ = REFINED CAST STEEL for Tools, Chisels, Taps, Dies, Mining Drills or Borers, © 

> —— EVEN-TEMPERED STEEL. (or Piston Rods, Mandrils, Slide Bars, Crank Pins, Shafts, &. “O° 





ENGINEERS’ FILES, HORSE RASPS, NORWAY & SWEDISH HORSE NAIL RODS. Gk: 











McDOUGALL’S 


MECHANICAL STOKERS. 


MOST SIMPLE SYSTEM OF FIRING FOR 
LAND AND MARINE BOILERS. 


Level Reciprocating Bar Arrangement. 


Description.—This arrangement of Stoker, coupled with our Patent Air Blast, 
represents our latest design and most improved system of Stoking, and is one which 
we specially recommend in cases where soft and clinkering coal is used, and where 
vigorous combustion, combined with complete smoke prevention and economy of 
fuel, are points of special importance. 

Three distinct and separate types of Mechanical Stokers are offered to meet the 
varied requirements of Steam Users, complete circulars of which will be forwarded 
on application to— 


THE CHADDERTON IRON WORKS CO., LIMITED, 


10, MARK LANE, LONDON, E.C. 


Manchester Office: 68, Port St. Telegraphic cs ‘ Disinfect, London.” 


Works: Chadderton, Nr. Manchester Address: « Disinfect, Manchester. 








» 1889 


4il. 


01004a 
A ST., S.W 


—— 


Ae, 








LASGOW 


M2la 








> Blast, 
3 which 
_ where 
pmy of 


eet the 
warded 


ED, 


” 


ester. 
X1159a 

















c...... 28, 1889. THE EN 


GINEER. 








THE 


GENERAL ENGINE & BOILER CO. 


Established 1873, 
CONTRACTORS TO THE BRITISH, RUSSIAN, CHINESE, TURKISH, & GREEK GOVERNMENTS, 


TORPEDO MACHINERY OF ALL KINDS. 


HIGH SPEED ENGINES 
For Electric Light and other purposes. 


REFRIGERATING MACHINES 


For Preserving Meat, Making Ice, &c. &e. 


MILL AND MARINE ENGINES 


of Great Economy. H25a 


S.E. 





Hatcham Ironworks, London, 


The Grantham Crank & Iron Co., Ld., 


GRANTHAM. 


wun, VERTICAL ENGINES 
STEAM BOILERS “3h ¢ 











Liberal Trade Terms. 
SEND for LIST E16, 











CHANDLER’S PATENT 


‘SILENT’ ENGINES & FANS 


Are used most successfully in a large number of ships for 
Ventilation, Electric Lighting, and Forced Draught. 

One of the largest shipbuilding firms ordered two engines 
and fans, then another fourteen, then another fourteen. 
Another firm, after running five of these “Silent” Engines 
in ships for over a year, at 500 to 600 revolutions per minute, 
have ordered nine more for new shipa Another firm, after 
running a “Silent” Engine for a year, ordered six more. 
Another firm of Electrical Engineers, during the last two 
years have ordered 16 of these “Silent” Engines for coupling 
to Dynamos on board ships. Another firm, after running 
four engines and fans for four months, have ordered another 
large set. Another firm, after two years’ constant use of 
three engines, ordered two more engines and fans. an 


SILENT WHEN EXHAUSTING TO CONDENSER. , 
NO AIR nor OIL CAN PASS TO CONDENSER. 


















hina a Foundry & Engine Works, 


Hednesford, STAFFS. 








PATENT WATER METER 


WITH A MEASURING WHEEL OF i. INDIA-RUBBER 
CALLED “‘ VULCANIT! 


ADYANTAGES.—Correctness of Reset Sensitive- 
ness, Durability, Simple Construction. 


The PATENT WATER METER consists cipally of a vessel A 
a a horizontal channel, the entrance to 
which is formed in a tangential on E, the outlet being at 
the The is — a the bottom part 


side 
and on the top by a plate P. The 

hard india-rubber, the specific pom of which | is equal to that of 
water, so that the wheel is almost ced, and soon take up 
the velocity of the water flowing through, and hence there is no 
likelihood (as is the case with wheels of a heavier material) of its 
outrunning the current of the water. There is, therefore, owing 
to the balancing of the measuring wheel, 1, a perfect control of the 

measuring of the water flowing through, 





APPLY FOR PARTICULARS TO THE PATENTEES, 


~” DREYER, ROSENKRANZ, AND DROP, 


HANOVER, GERMANY. 


Makers of Patent Water Meters, Steam Gauges, and all kinds of 
Fittings for Steam and Water A87. 














ESTABLISHED 1858, 


JAMES HOWORTH & CO., 


First Inventors & Patentees of the ‘‘ Archimedean,” “Radial,” & Horizontal 
Serew Ventilators & Air Propellers, Self-acting or Driven by Motive 
Power. Also Sole Makers of Lacy’s Patent Humidifiers, 

Over 50,000 of these Ventilators have 





been applied for the 


VENTILATION 


Of Cotton, Woollen, and Flax: 


Weaving Sheds, Drying Stoves, 
Public and Private Buildings. 
es 

Their Efficiency is proved by thes 
numerous repeat orders ot" the 
most eminent Engineers, largest 
Manufacturers in the World, oe by the 
ever increasing demand. 


cS & Howorth’s Patent A’ tu 
for » M 4 and 


TRADE MARK. 


VICTORIA WORKS, FARNWORTH Near BOLTON. 


AND MANCHESTER, ENGLAND X11998 


"| 


FF. G BONE’S 


PATENT COMPOUND TUBULAR CORNISH BOILERS 


to call attention to the sizes and power of 
dies ilers, showing the small amount of space 


they occupy— 
en 20-horse power. 
10ft. -s  ——— 30 ‘< 
12ft. 6ft. Oin. ‘“ 40 a 


13ft, 6ft.6in ,, 50 ¥ 
l4ft. ,, 7ft.0m , 60 , 


i. .—-"* 
ae. »« . a & 
17ft. 5, 8ft.0im ,, 90 : 
Tin Mk. «Me ~ 





TESTIMONIALS AND PRICES ON APPLICATION. 


SOUTH LONDON BOILER WORKS, Long Lane, bisieis LONDON. 


Si olliiiasoid ciiandidh Mt il in nae enectathy tar theta teases 


T. & J. HOSKING, 


Dockhead Ironworks, 


BERMONDSEY, LONDON. 








High-Pressure, Compound, and Surface 
Condensing Engines 
MANUFACTURERS TO H.M. GOVERNMENT. 





All122a 


LAUNCH, YACHT AND TUG MACHINERY. 
REID'S SPINDLESS METALLIC VALVE 


FOR FEED, AIR, 
AND CIRCULATING PUMPS. 











Specially designed for Triple and 
Quadruple Engines. 





Large Area with Short Lift. 





Working in Marine Engines with 


Feed Pumps 8ft. 6in. stroke. 
X1210a 














Ww. a 
Central Works, OLDHAM. 


TURBINES 


FOR ANY FALL OR 
WATER SUPPLY. 


DEMPSTER, MOORE, & CO. 


49, ROBERTSON STREET, GLASGOW. W 
VERTICAL AND HORIZONTAL STEAM ENGINES AND BOILERS. 

















Engineers’ Machine Tools or all kinds. Hand & Steam Cranes & Winches. * 
Hand Pumps. Steam Boiler Feed and Bilge Pumps. on 
INJECTORS, WATER LIFTERS, &c. CAPELL’S BLOWING AND EXHAUSTING FANS. 
ILLUSTRATED CATALOGUE ON APPLICATION. 
SPECIALITY—Chain of Superior Quality for Cranes, Hoists, Steering Gear, Mining & other purposes 
Lonmdom Office: 60, Queen Wictoria Street, E.C. X1228a 
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WORTHINGTON PUMPING ENCINE CO. 


153, QUEEN VICTORIA STREET, LONDON, E.C. 











WORTHINGTON FIRE PUMP 


a 


Send for Illustrated Catalogue. Prices and particulars on application. **™ 


THE “BEACON” LIGHT 


PORTABLE AND SELF-CONTAINED. NO STEAM OR ENGINE POWER REQUIRED. 
The MOST BRILLIANT and the CHEAPEST LIGHT in the MARKET 


1500 TO 2000 CANDLE POWER. 
Dees not require skilled labour. Prepared Hydro-Carbon Oil is used in this Lamp. 


NO DARK 
SHADOWS. 


NO WASTE 
OF OIL. 


In general use 
by the Ship- 
builders on the 











— = 
a geeEr == 2 ae | 
——— E 


- River Clyde. 


Discharging cargo by night by the light of TWO “BEACONS.” Quarrying by night by the use of ONE “‘ BEACON.” 


Important to Engineers, Shipbuilders, Boilermakers, Steam Ship Owners, Colliery Proprietors, Railway Co.'s, Dock Co.'s, Wharfingers, Contractors, &c. 


HARDEN STAR, LEWIS, & SINCLAIR COMPANY, LIMITED, 


114, CANNON ST., LONDON. CATHEDRAL STEPS, MANCHESTER.._ ,,).. 





1889. 


X1208a 








-ACON.” 


AD, 


B61Cc 
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HYDRAULIC MACHINERY 


In Stock, Ready for Immediate Delivery, Guanes and FIXED RIVETTERS, PUMPS 
LISTS WITH PRICES ON APPLICATION TO 


GODDARD, MASSEY, & WARNER, 


wb ~ modem enone NOTTINGHAM. A1208a 


Bourdon’s 5(Ezomoon) § Gages (m:) 


NWHGHREETLE 25 ZA DIBRA, Opticians, Holborn Viaduct, 











SOLE AGENTS IN LONDON. 
20: 

M. BOURDON cautions Persons using Steam 4 
8 large number of very inferior instruments are so! 


his name, which are not of his manufacture, _- properties 
of them also having a forged Trade kx. 


ONLY GOLD MEDAL FOR GAUGES. 


T PARIS EXHIBITION, 1878. 








Mosse, CHADBURN & £ soNsTi 71.& 73, Lord-st., LIVERPOOL 
J. CASARTELLI, mange MANCHESTER. 


NEGRETTI & ZAMBRA'S 
NEW CATALOGUE OF SCIENTIFIC INSTRUMENTS 
poems Ulastrnie’ Eee ba 8 


engravings, is now ites 


TELEPHONE No. 6683. 
Telegraphic Address :—‘‘ NEGRETTI, LONDON.’ 











ESTABLISHED 1866. 


WM. FOSTER & CO., LTD., 


WELLINGTON FOUNDRY, 
LInNooirtN. 


ed 


PORTABLE ENGINES, 
FIXED ENGINES, 
Boilers or all kinds, 


Thrashing Machines, 


CORN MILLS 


SAW BENCHES, &c. 


SECOND-HAND ENGINES, 


—_—O-— 
=== Catalogues and — on applice - 
tion. J488a 


. JOPLING, 49 Finsbury Pavement, E.C, 


JOSEPH CLIFF & SONS, 


WORTLEY, LEEDS, 


Ask attention to their Imp 


PLUMBAGO CRUCIBLES 


‘They last longer, and do more work than han an ey bee | ba. 
heapest. Every Crucible bears the ae 


Fire-bricks, Gas Retorts, Blast ‘Rane bs Lumps, &e, 
PARIS EXHIBITION, 1878, 


THREE MEDALS AND HONOURABLE MENTION 
Plumbago Blacking for Moulders—Ptumbago for Lubricating, &. A648a 


CHADBURN & SON’S 
. PATLNY ‘ DUPLEX GONG’ TELEGRAPHS 


ENGINE TELEGRAPHS. 


DEEP GONG for AHEAD. 
DUPLEX GONG { SHRILL GONG for ASTERN, 


ENGINE AUTOMATIC DIRECTION TELL-TALE. 
. Showing on Bridge Dial Engines working Ahead or Astern. 


ENGINE REVOLUTION SPEED INDICATOR. 
Showing at a Glance the Number of Revolutions per Minute. 


STEERING TELEGRAPHS. 
“LOOK-OUT” TELEGRAPHS. 
DOCKING TELEGRAPHS. 


Sieewianipaaaseses 
Over 4000 Vessels as, bs ietating British and Foreign Navies and 
‘ail Steamers, Yachts, &c. 


Exhibition Awards : tee oe N.E. Coast, Amsterdam, 
Fisheries, Antwerp, Liverpool, and Havre. 
TELEGRAPH WORKS: 11, WATERLOO ROAD, LIVERPOOL 


GLASGOW: 69, Anderston Quay. 
UONDON: 105, Fenchurch Street. R587 






























BRIDGE TRANSMITTER 








GOLD MEDALS, London International Health Exhibition, 1884. 


FRESH WATER FROM SEA WATER. 


+= Ag s ps, B® FL tg » ea and La kone Stations. 
P 


~ 4, tetondensers, Pegarantd, to to yield, per 1 ton ot coal, 23 tons, or 


5100 gallon From Water, whi as it clear, cold t-loo! ooking, agreeabl and Mi 
qual pearance to the eat 2a oe tty _ a 

N proved Patent Condensers for Steamers will produce water of above quality when 
worked with Si from the Main 


peasy rd at same Sine aise supply Fresh Wa r for 

feeding these Bolters, to replace that distilled and otherwise lost, thus a ——. the expenses and trouble due 
to the accumulation of Seale in the Detlors, « and of preparing steam specially for d iting 

The weight of Fresh Water produced is either equal to, or 75, or 125, or 155 per cent. ~ 7 

SM the wt ei; Ks of Boiler Steam consumed by above Condensers, depending on the kind 


mae 180 ot a mats Condensers have been oupgtie to Her ee Me ieee over bead 


to the German, 
ese, Spanish, Dutch, Turkish, tine Governrients 


a eT eer Ones the Allen Ro Mail Steamers, ee Cunard Steamers, and 
others for oy | Goh cate in veibosd pare of Wok, ae yee 
APPLY TO 


NORMANDY & CO., Custom House Station, Victoria Docks, London, | E. 





SODA WATER MACHINERY — 


For the manufacture of all kinds of Aérated Drinks in the | 
highest state of perfection. By 


26v, EAGLE WHARF ROAD, 
NEW NORTH RD., LONDON, N. 


Latest iavaries ‘3 Gold, 2 Silver, and 2 ome “Medal 
International Health Exhibition, London, 1884," 


PAPI wee ett 


A COMPLETE SODA WATER MACHINE 


Including Bottling Apparatus, is supplied for £5<& © per 
set for producing 100 duzen Lemonade, Ginger Ale, &c., per day. 








ILLUSTRATED CATALOGUE FORWARDED FREE. 
No technical knowledge is required, as all information is given to purchasers of Machines. B44a 








STOPES’ PATENT 


BOILER CLEANER, 
MECHANICAL SWEEPER, 


For the Flues of Cornish, Lancashire, Galloway, and similar Boilers. 


Is as necessary to the economical 

working of these Boilers as is the 

common flue brush for multitubular 
boilers. 


Can be used without letting 
down steam. 


THR A 


_ Large Saving of Fuel proved by 
careful tests. 





FOR PRICES AND PARTICULARS APPLY TO THE SOLE MANUFACTURERS— 


STANFORD & CO., Colchester; 


Or to Mr. THOMAS WILKINS, C.E., 6, Great St. Helen’s, London, E.C.; 
Or to THE LONDON DEPOT, 413, Railway Approach, London Bridge, $.E. 


WHERE THE APPARATUS CAN BE SEEN. B683a 


DOULTON & CO., 


LAMBETH, LONDON, S.E., 


HIGHEST EXHIBITION iit | 
AWARDS 


FOR THEIR 


PLUMBAGO 
CRUCIBLES. 


3 ALBERT EMBANKMENT, 
* LONDON, 5.E. 


DEPOTS nt * Soho Street, LIVERPOOL; Granville Street, BIRMINGHAM; and 6, Io de 
Paradis, PARIS. 


UNION ENGINEERING CO. 


(C. SCHIELE & CO.) 
2, BOOTH STRAT, MANOCUIASTAN. 


SCHIELE’S PATENT 
BLOWING & EXHAUSTING 


























arta co ' 
GIVE BETTER RESULTS THAN ANY OTHER FAN IN THE MARKET. 


COLLIERY VENTILATION. 


oe! SCHIELE PATENT COLLIERY VENTILATOR is fast superseding every a 


echanical means for the Ventilation of Collieries, ents erected by us gees a 
20,000 to 300,000 cubic feet of air per minute, can be seen at work in all parts of the 
Kingdom and abroad. 
WINDING ENGINES. — HAULING ENGINES. — AIR COMPRESSORS. 
Ship Ventilators. Air Propellers, Fans for Forced Draught, H24a 
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TELEGRAPH MANUFAGTURING CO., LIMITED 


BRITANNIA TELEGRAPH WORKS, HELSBY, NEAR WARRINGTON. 




















Chairman:—JAS. TAYLOR. Directors:—G. CROSLAND TAYLOR, F. WHITELEY. 
VULCANISED RUBBER CABLES GUTTA-PERCHA CABLES \ 
To any Specification; up to 7000 Megohms. LEAD covered. Aerial, Tunnel, Armoured, Underground, Lead Covered. 
PURE RUBBER CABLES GUTTA-PERCHA WIRES 
Taped, Braided, &c. 
g teen ee ELECTRIC INDIA-RUBBER COVERED WIRES | RAILWAY 
o ancy, , » ae. 
aa COTTON COVERED WIRES 
eS ees ee 1 CHT Anti-Induction TELEPHONE me | TELEPH ON 
wires. Pure Rubber ; Gutta-Percha ; Vulcanised Rubber. 
DYNAMO WIRES TELEPHONE CORDS, TAGS, &c. E 
und ; it, wit! uare or Rounded Edges. : 
Switchboard Cables, Plug Cords, &c. 
ee SILK WIRES / 
N.B.—-We are BONA-FIDE Manufacturers of ALI. abowe Material. 
SAMPLES AND PRICES BY RETURN OF POST. Telegrams :—LIMITED, HELSBY. CONCENTRIC, LONDON. 
LONDON OF EICH: 29, QUEEN STEHT, =E.C. TELA eOonNwEe 1i9s3ss. 
Special Terms to SHIPPERS and CONTRACTORS. X1264a 








KORTING BROS., ENGINEERS, 86, QUEEN STREET, LONDON, E.¢. 


g _MORTING'S PATENT MORTING'S KORTING’S STEAM JET ELEVATORS 
J UNIVERSAL INJECTORS. oEEWT WATER HEATERS, Le, ete 













































































PRICE. 
Requires no Regulation. Can be made to take the Feed-water The Best and Cheapest Apparatus for Heating Water 3 8 Quant — 
up to 155deg. F. Can be made to lift 24ft. or other Liquids by Live or Exhaust Steam. ef i eter) act Iron 
A Tass 
per Hour 
_.| Gallons per PRICE. Nozea 
= 5 /Hour at 60 Ib. = : | 
33 Standard | New Pattern Loose 0 ae . ° : 
Z “Z| Cold | Hot | Lifting Non-lifting | Flanges and 1 240 250 
= |Water.'Water., Injector. Injector. Bolts. 2 540 210 0 
|£n a] £8 4 a a 2 ee 
3) 115 92 400 -- 7 0 5 2100 5600 
4; 200, 164 5 0 0 40 0 10 0 6 | 3000 6 0 0 
5 | 320 260 6 0 0 5 0 0 15 0 7 6000 8 0 0 
ods ae = ; -~- 7 aeye © - 2 ize of Steam pipe ... in § 14/14 | 2 2 74 | 12000 | 12 0 0 
8| 820) 660/ 9 0 0 610 0 17 0 : | 
10 | 1300 1040, 11 0 0 8 0 0 19 0 ‘noay, and Porcelain, on 
: Prices for Exhaust Steam on Application. Application. R240a 























THE 


PHCENIX FOUNDRY CO., DERBY. 


(ESTABLISHED 1834), 


Are now erecting the Battersea New Bridge over the Thames, under 
Sir J. W. Bazalgette, C.B. 


Bridges, Roofs, Stations, Markets, Piers, River Subways, Dockgates, “Derby” Castings up to 25 Tons each 


- ENQUIRIES SOLICITED -= 
JAS. J. ROBINS, 


X1258a General Manager. 


GEO. BOOTH & CO. Gn to tr Bish at frig Commons. 
EVERY DESCRIPTION OF 


LABOUR-SAVING MACHINE TOOLS Designed and Constructed. 



































N.B.—We beg to inform intending <a. that 
Lathes of all classes fromf5in. to 48in. tres. 
Plant 5 Machines from lit. din. to sft. square we are NOt manufacturers of the so-called cheap 
Blotting Machines from _ bat stroke. tools, which are gene- 
Drilling Machines from 20in. to 48in. diameter. rally proved to be 











Vertica 
Wal Dring Mvontnes to admit 26in. to Loft. diameter. worthless, We 
of various 4tol4ft.radius| guarantee every 
Horizontal Boring Machines ‘o adr ae canbe machine we supply of 
to PPly 
a ee ene screw ous din. to 4in. dia. th best _. 
Ratlway Whoet to ba turn im wheels from 2ft. to 8ft. dia. | the very 7"< 
pase jl manship, and the 


sagreves materials of the best 

er Shell Ein : : 
End quality of their re- 
Flanging Machines, Guéting Machine. spective kinds. The 
Machines. forged parts not in 3a 

y Shearing Machines, aif aeons Eicon, | tel are thoroughly 9 \ 

a Steam ers, 1 to 60 cwt. case hardened. 

Plate Edge Planing Machines. L1154a : — 7 


LUKE & SPENCER, LTD. 


LIME BANK WORKS, 
ARDWICK, | MANCHESTER. 




















X1264a 


Al 


VATORS 


t Liquids, 





€ s. d. 
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GRESHAM’S PATENT SELF-ACTING 
Lee INJECTOR monerrr ner 


HIGHEST AWARD (SILVER MEDAL), INVENTIONS EXHIBITION 


Special and Only Award, EDINBURGH, 1886, for Simplicity and Utility. 


These Injectors were used on the whole of the Steam Boilers and Portable Engines working the late Edinburgh 
and Liverpool International Exhibitions, and also the Boilers at the Manchester Jubilee Exhibition. 


Selected to feed the Boilers of the Glasgow Exhibition, 1888. 


Besides their automatic action, these Injectors have many other i, and we recommend them as suitable for 
universal use on all classes of Steam Boilers. 
For Export, besides their greater efficiency combined with simplicity and lower prices, their smaller bulk materially reduces 
the cost of packing and freight as compared with the old patterns. 


Complete Catalogues of all Classes of our Injectors, Water Lifters, &c., free on application. 


GRESHAM & CRAVEN, LTD. 


Patentees and Sole Manufacturers, 











ie 
. 


OVERFLOW 


cS... CRAVEN IRONWORKS, ORDSAL LANE, MANCHESTER 
Zz Telegraphic Address—BRAKE, MANCHESTER. 
“ London Office :—A. LOUIS SACRE, 60, Queen Victoria Street, E.C. 
Aaunts:—Glasgow, W. LESTER & SON, 11, West Regent Street. :-: Birmingham, TANGYES LIMITED. 
Newcastle-on- Tyne, TANGYES LIMITED, St. Nicholas Buildings. A671la 





Upwards of 100,000 of GRESHAM’S PATENT INJECTORS and EJECTORS are now in use. 


THE BAKER BLOWER ENGINEERING C0., STANLEY aL, SHEFFIELD 


SUCCESSORS TO THE 








SAVILE STREET FOUNDRY & ENGINEERING CO., LIMITED, 


ORIGINAL AND SOLE MAKERS OF 


BAKER'S ROTARY PRESSURE BLOWERS 
EXHAUSTERS 


For Cupolas, Smiths’ Fires, Basic Process, Refineries, Xc. 


PRICES CONSIDERABLY REDUCED. BS70a 


HENRY BESSEMER & e. LTD, wo csesrantic Adare, 


MANUFACTURERS OF 


CAST STEEBIL BY THE BESSIMENR & SIEMENS LYLROCISSIES 











‘your erenbs 


SOLE MAKERS OF 


SPECIAL STEEL 
STAMPERS 


FORGINGS and CASTINGS in the ROUGH or FINISHED COMPLETE 
Special Bessemer and Siemens’ Stee] Billets, Slabs, and Bars of every Size and Temper. 


PHOSPHOR BRONZE 


IN INGOTS, CASTINGS, OR WIRE. 


PHOSPHOR TIN AND COPPER. 


PATENT 


FERRO MANGANESE BRONZE AND TIN 


oD 7 BABBITT’S & FENTON’S PATENT ANTIFRICTION METALS. 
LONCPORT MARINE WHITE BRONZE & PLASTIC METAL. 


BILLINGTON & NEWTON, LONGPORT, STAFF., 


MAKERS OF THE 
AGENTS—London: HAUGHTON & CO., 110, Cannon St., E.C. North oft arope, A. SINGTON & a St Fe Peter's S Sa. Manchester. Scotland: P. & W. MACLELLAN, Trongate, tiaton’ 


FORGE DEYraART.ii2tnNT 
Locomotive Crank and Straight Axles. Built-up 


Marine Crank Shafts and Propeller Shafts. 


Rolled Weldless Tyres for Locomotives, Carriages, & Wagons. 
Special Hard Quality for Break Vans and Tramway Locomotives. 


sed suoy, 2 04 dn oansserd posmbor Aue 0} peoquereny pue ‘pezsey, ‘ejo[du0p 


poysng ‘sxopmrysQ omvapsAH 1003§ —: SAILITVIONdS 
ILMEFALL AW oa PNLLS WO 





‘19038 Ul Zurprvey ttm Lavoe 
SeSVMGg puv soovg ‘sdny, zoururey, [9998 
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PRICE’S 
THAMES AND MERSEY 


LUBRICATING OILS 








PRICE’ S SPECIAL GAS ENGINE OIL 


Strongly recommended by Messrs. Crossley Bros., 
Limited. 


PRICE’S COMPOUND ENGINE OIL 


For Marine Engines and Locomotives. 


- PRICE’S SHERWOOD SPERM OIL 


For General Machinery. 


PRICE’S CYLINDER OILS 














_PRICE’S BELMONT SPINDLE OIL 
PRICE’S RANGOON OIL 


As recommended by the War-office Authorities, ‘‘ For the 
preservation of small arms and articles made of metal 
from oxidation.” 








Price Lists on APPLICATION TO 


Price’s Patent Candle Co., 


LIMITED, B1631 
BATTERSEA, LONDON, 


BROMBOROUGH POOL, LIVERPOOL. 


FOR PRODUCING FACSIMILE COPIES OF TRACINGS 
IN THE DRAWING OFFICE. 


Bemrose’s “‘ Perfection” Brand Sensitized 
PAPERS AND CLOTH, 


YIELD UNSURPASSED RESULTS. 
No. 1 Paper produces — in White Lines on a Blue Ground. 
Cloth ditto ditto 
ditto Black Lines ona White Ground 


a h quality a speciality. Specimens 
Pri ce List on application. _ 


Copies Ra “ om pee tracings at list rates. 


BEMROSE & SONS, Manufacturers, 


lrongate, Derby ; and 23, Old Bailey, London, E.< Cc. 





No. 2 Pa 
N.B.- Noi oa = 





HERBERT FORDSMITH. 








ADFIELD ST. WORKS, CORNBROOK, MANCHESTER 
Stock, Finished, Plain, & Headed Keys, Taper Pins. 








For MARINE and other ENGINES. 


VICKERS 


VICKERS 
AA 


ENCINE CYLINDER - 


OIL 


No Acid or Gum. A very clean Oil. 
“ Soaps” very Freely. No Acid or Gum. 
Clings welltothe Bearings No Eoapy Deposit. 


Send for Samples and Reports to 
BENJ® R. VICKERS & SONS, 
LEEDS. Bl244 
BARKER’S COMBINED 
ALTITUDE INSTRUMENT & PRISMATIC COMPASS 











As Altitude Instrument and 
ynometer. As Prismatic Compass 
With this instrument Altitudes, Levels, Horizontal Angles, 
Com’ , and rise and fall of any surface in 
or inches per yard can be obtained with accuracy and despatch. 
May be had from most of the —_ al Opticians — 
the world. Patentees and Sole Manufacture 
FRANCIS BARKER & SON, 
12, Clerkenwell Road, London, E.C. 
instrument makers to the trade only. Full description and 
parti post free upon application. R1258a 























-COLD MEDAL- PARIS ,13728- 





SAM" DENISON & SON 


ON 


4 D2. lk Sd la i Wk i ss s\ 


ee y pean \y 


THE DENIS 
ge: ic 8° G2) ic 9.'.% 





ST. LUKE'S FOUNDRY, LEEDS. 








PATENT HEATER CONDENSER C? 


16 GREAT GEORGE ST 


WESTMINSTER 


SOLE MAKERS OF WRIGHT’S PATENT 


WATER SOFTENER 
CONTINUOUS FILTER 
FEED WATER HEATER 
SURFACE CONDENSER 
WATER EVAPORATOR 
HEATER CONDENSER COMBINATIONS 


As applied to the Metropolitan Electric Supply Company’s new 
station and Whitehall Courts. B699 


TELEGRAMS, 
“HEATERITE” 
LONDON. 


HEATER CONDERSER CO? 


PATENT 





ME JOSEPH WRICHT, M.1.M.E. (LATE OF TIPTON),WHO WAS 
$O LONG DIRECTLY ASSOCIATED WITH THE MANUFACTURE OF 
THE WELL KNOWN BERRYMAN HEATER,HAS NOW JOINED THIS 
COMPANY,TO FURTHER DEVELOP HIS LATEST IMPROVEMENTS IN THE 
PURIFICATION OF WATER AND THE UTILIZATION OF EXHAUST STEAM. 


PRICES AND PARTICULARS ON APPLICATION. 


REDUCED PRICES. 


EASTON & WALDEGRAVE, Whitehall Ironworks, Taunton, England 


Specially Suitable for Export. —§ SAW BENCHES ALWAYS IN STOCK. 
Steel i Splat," Phosphor Bronze Bearings. 
































Take Saw) | Extra if) 
No. Length. | Breadth. diameter| Weight. | Price. (with risi'g| 
in inches. | | spindle. | 
1| 4ft.4in. 2ft. Oin 24 7 cwt. | £13 10 | £3 00 
2; 5 Oo 2 0 30 10 1730 0| 410 0 
8) 5 0 2 6 36 12, | 200 — 
4'6 90 2 8 48 17 » 2400 _ 
5| 6 0 | 8 0 48 o) | 82-4 — 
6|' 6 0 8 6 54 24 $2 0 0 _ 





Telegraphic Address, ‘‘ EastwaLp Taunton. Outside Bearings, Fast and Loose Pulleys Complete. R346: 























S. A. DANIELL, sawerd st. erase, BIRMINGHAM 


MANUFACTURER OF 
Screw Stocks, and Engineers and Gasfitters. Ratchet 
Ag 5 Cutters. Tubes Tube Vices, Tap Wrenches. 








X1304a 


BOTTLE AND WAGON JACKS, NATAL BREAKS, BREAK SCREWS, &c. &e, 


—_——— 
——— 


STANNAH'S 
HYDRAULIC LIFTS & CRANES 
THE SOUTHWARK SPECIALITIES 
NOW COMPRSE FITTINGS ToC suit THE 
London Hydraulic Power Company Mains, 
Steam & Hand LIFT GEARS, FRICTION HOISTS, 
The “VICTORIA” 

And other PATENT PENDULUM PUMPS, &c, 
ALL sn IN IN STOCK, 


STANN AH, 


20, Southwark Bridge Road, S.E, G430 


J. 








Mathematical “ust: ument Manufacturer to H.M. Government 
Council of India, Science and Art Department, 
Admiralty, a 
Mathemation, Drawing, & Surveying Instru- 
nts of SrS7 descript 
Of the hight alae and finish, at the sey Mécerate Price, 

Lusraaten Price List Post Free. 
W.F.S obtained the Only Medal in the Great Exhibitis “ “ieea 
for Excellence of Construction of Mathematical Instruments, 
re SAT TURNSTILE, HOLBORN, LONDON, 


LD MEDAL, Inventions Exhibition, 1885. 
TUCK’ FLEXIBLE 
METALLIC PACKINGS 


For Triple, High-pressure, & Locomotive Engines, 
DURABLE, EFFICIENT. CHEAP. 


Tuck’s Genuine Packing 


For all Steam Engines. Hi3 


LONDON: LIVERPOOL: CARDIFF: 
116,Cannon St. 42, Chapel St. 103, Bute Dock, 


W.C, 











=| Hi | | 
WITH CHILLED POINTS, 
Copley & Co.'s Patent for 
PILE WORK OF EVERY DESCRIPTION 
Prices and Testimonials on application. 
COPLEY & CO., 
ENGINEERS, MIDDLESBROUGH. 
LONDON AGENT: A. H. REED, Suffolk House, 
Laurence Pountney Hill, Cannon St., E.C. X1061 





EX JAMES MILLS, 


Bredbury, n o— Stockport, 


HINERY OF 


BRIGHT Fl FINISHED | REIS. & TAPER PINS, 





HEADED or PLAIN STEEL Keys, 
With Hollow Backs or Round E: 
and all kinds of onal’? 
STEEL FORGINGS. 





ENGINES, BOILERS, 
WATER-WHEELS, 
MODERN WiOGR mL MACHINERY. 
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"WHITMORE & BINYON, 


8, MARK LANE, 





wickHam . MARKET, } amp { a ONDON, E.c, 
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COLD SAWING 


MACHINES. 
LEE & HUNT, 


ARKWRIGHT WORKS, 


NOTTINGHAM. 


TRAVELLERS’ OUTFITTERS. 
MARQUEES, TENTS, 
CAMP EQUIPMENT 
\\) TRUNKS, 
\\\\ SADDLERY 
: HARNESS, 


See HORSE CLOTHING 











ROPES, BLOCKS, LIFTING GEAR, 


AND 
aNGIiInNnE covERns, 
Gymnastics & Sports, Flags & Banners, A781 


PIGGOTT BROS. & CO. 
§9, 58, 57, Bishopsgate Without, London. 
SINGLE AND 
DOUBLE ACTING 
For Steam, 
SIMPLE, RAPID, 
EFFECTIVE. 




















FOR 


CATALOGUES THE 
AND PRICES 
pane Ls /) SOUTHGATE 
ENGINEERING CO. 
LIMITED, 
NEW SOUTHGATE. 


—o—— 


LONDON OFFICE: 
172, Fenchurch St., 
LONDON, E.C. 0302a 





Engineers, Millwrighta, 
Boilermakers, and Iron and 
Brass Founders, 


OLD QUAY FOUNDRY. 
BEE ETE EK. 


i 


pny 


—_—v0—— 
— SPUR, BEVEL, 
—& MITRE, MORTICE, 
. 4 AND 
WoRM 


WHEELS, 


MACHINE MOULDED. 


Telegraphic Address:— L791 
“Bodley, Exeter.” 


Hoperaft Patent Furnace 


SMOKELESS IN OPERATION. 


SAVING ABOUT 50 PER CENT. IN COST OF FUEL. 



































IMMENSE ECONOMY IN COST OF COAL. 
PREVENTION OF SMOKE. 













A Mechanical Under- Feeding, 
and Smokeless Furnace Grate. 


Can be applied to new or existing Furnaces, LAND OR MARINE, and burns 
either small Welsh, Slack, and Waste Coal, or ordinary sized Coal of any description. 
A Mechanical Stoker with which Forced Draught can be satisfactorily used. 


LAP AL A AAP AA AL AAD AGA AAA MAP ALD hid hdl oh 


The HOPCRAFT FURNACE Co., La., 


OFFICES: B1496 
15, QUEEN ST., QUEEN VICTORIA ST., LONDON, E.C. 


WORTH, MACKENZIE & CO. 


ENGINEERS, LIMITEC. 
STOCKTON-ON-TEES. 


SPECIALITIES :— 


VERTICAL TANDEM 
COMPOUND ENGINES 


STATIONARY & MARINE, 
2ibs. ot Coal per H.P. per hour. 


WATERWORKS 
PUMPING ENGINES 


For full particulars 
See THE ENGINEER of Nov. 7th, 1884; 
Jan. 8th, 1886; Sept. Srd, 1886; and 
Dec. 2ist, 1888. 
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ih RAOUL Sez 
BROMWICH 


oy — BACNALL 


WEST 


Mxpoxt Urrice @ SOLE AGENTS for London and South 
of England: D620 





ADVANTAGES 


Economy of 
Fuel. 


Massive 
Construction. 


Durability. 
Accessibility. 


Small Space of 
Foundation. 


Reliability. 


Moderate Cost ee snail ee 


WHAT USERS OF THESE ENGINES SAY:— 
Messrs. FORSTER, BROTHERTON, and CO., Stockton-on-Tees:—“ Our coal account for 12 
months was for the old engine £99 1s. 8d., and for the one you supplied £34 7s. 9d.” 


Messrs the WEST OF ENGLAND IRON, TIMBER, & CHARCOAL COMPANY, Limited, 
Bam) Devon :—“ It is very powerful and economical; we use only Sawdust to generate steam.” ‘‘ We du 
not k there is any other type of engine equal to it for simplicity in working, power, and for e ‘onomy in fuel.” 

Messrs. CLAYTON and ARMSTRONG, Newcastle-on-Tyne:—‘‘ It has quite come up to what 
you promived in power, and saving 50 per cent. in fuel.” 


Mr. W. PICKERING, er, Wi 1 :—‘‘It is a considerable improvement over any 











Self - Stoking, | 


BOIL BY STEAM 
HEATING or BOILING BY STFAM 
The objectionable noise 

when boiling by steam is A 
entirely done away with, 
and the liquor Heated or 
Boiled Quickly, Eco- 
nomically, & Silently. 


———— 














STEAM TRAPS 


(See Testimonials), 


Picking, Hopkins, & Co.’s 


PATENT TRAPS 


For taking the water of condensed steam trom Pipes, 
Coils, Pans, Heaters, &c. &c., are well-known as being 
the very best for the . They are perfectly auto- 
matic; require no attention, and keep the pipes ree 
from water. 


Extraordinary Results by use of these Traps. 
AGENTS WANTED. 

















: 

| 

WINDMILLS 
For Pumping, See es, Railways &c. 


PICKING, HOPKINS, & CO., 











Messrs. G. BAILEY, TOMS & CO., 
7a, Laurence Pountney Hill, LONDON, B.C. 


Miller, West Hartlepoo! 
other engine I have ai to do with, and gives me entire satisfaction.” ‘‘The consumption of coal is quite 
60 per cent. less than at the old mill.” NaQdva 


~4rnold Works, Bow, Lordon. 818 
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The “Differential” 
Positive Water Meter, 


MANUFACTURED BY THE 


LONDON WATER METER 


CO., LIMITED, 
2, CHANCERY LANE, W.C. 


See Illustrated Advertisement May 24th, page 15. B1806 


EASTERBROOK, ALLCARD & CO. 








Earth-Boring Tools| # 


(IMM 
Mi ul 
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SSS ae oe 
2t 
ALBERT WORKS, SHEFFIELD. 


meee > post of Engineers’ and Mining 
s 48pp. on a A7la 


No Incrustation 


WITH 


SOFT WATER 


Sulphates and Carbonates ot Lime, 
Magnesia, and Iron, &c., removed by the 


Porter - Clark Processes. 


The only System that can be Worked under 
Pressure with or without Filtration. 


Millions of Gallons Treated Daily 


For Railways, Waterworks, Woollen’ and 

Paper Mills, Ice and Jam _ Factories, 

Breweries, Sugar Refineries, &c. Also for 

Asylums;, Infirmaries, Clubs, Schools, and 
other Domestic Purposes, 


bed 

















TESTIMONIAL RECEIVED IN MARCH, 1888. 


“ Dudbridge Mills. 
‘« Dear Sirs,— We are very pleased with the working of 


the Soft Water Apparatus you have putin for us. The | ¢ di 


saving in soap is great, and our cloths are much 


cleaner. (Signed) “ Apperty, Curtis, & Co.” 





GIMSON & CO.,|- 


Sole Manufacturers & Licensees, R139a 


LEIrCESsSTEF. 


T0.SCREW BOLT MAKERS 










Si iaaigs 

This Patent Screw 
nc Macurne can be 
Worked either by a 
Boy or Giri, and 
will screw at therate 
of from 25 to 30 gross 
of fin. bolts per day 


As Supplied to 
Government. 


: Prices and particu- 
lars on application to 
eS BEE CG: 


HoLiins MANG 


BOLLINWOOD, NEAR MAN’ 





4015188 


THOS. CHATWIN, ét. most. BIRMINGHAM, 


ot SCREWING MACHINES in Great Variety, STOCKS, 

DIES, and TAPS, RIMERS, TWIST DRILLS, Standard Cylindrical 

Gauges, Spanners, Ratehet Braces, Tube Cutters, Tube 
Wrenches, and Vices, and mepeval Tools. 








Awarded Gold and Silver Medal, CALCUTTA, 1884. Awarded FIRST ORDER of MERIT 
STOCKHOLM, 1886, and ADELAIDE, 1887. 





CHATWIN’S Patent Direct Action Guide Stoeks & Dies. 






tageared Tait ‘Serewing and Nut Tapping = 

ee fo Bay %,. . 
otion for ng on arb alae eae mprovéed Tube 
pping Machine. Power, with 





: 4 Standard 
ng, 2nd oat Gutting-of Machine, for Hand or CyEneien Twist 
X1284a uges. Drills. 


Feed Cutting-off Motion. 








MODERN MACHINE Tooxts 


BROWN’S PATENT SCREWING MACHINES. 
POWERFUL DUPLEX LATHES, for Heavy Cutting in Wrought 


Tron and Steel. 


MILLING and PROFILING MACHINES, for Locomotive and Heavy 
Engineering Work. 


SPECIAL BRASS FINISHING MACHINERY. 
IMPROVED PLANING MACHINES, up to 10ft. square, 
SPECIAL MACHINES for LOCOMOTIVE ENGINEERS, 


PATENT WHEEL-CUTTING MACHINES, for Cutting ANY Number 
of Teeth without Change Wheels, 


SPECIAL — for Turning and Finishing Studs, Screws, &., from 
the Solid Bar. 





KENDALL & GENT 


MANCHESTER. 
London Agent: ALFRED L. SACRE, 60, Queen Victoria Street, London, E.C. 
at the Antwerp International Exhibition, 1885. A607a 





IMPROVED SHAPING MACHINE, 12in. eh 
Highest Award, “Diplome d’Henneur,” 

















BIRMINGHAM BATTEI 
BRASS & COPPER / 








TUBES 
Z _FOR BOILERS, CONDENSERS &c. 


Z/- *BATTERY , BIRMINGHAM.” 


J. BAGSHAW & SONS, 


ENGINEERS, 
BATLEY, YORKSHIRE. 


SCHUT ZE’ S PATENT 


MOULDING-SAND MIXING MACHINE 


MAKES BETTER CASTINGS. 


Does MORE and BETTER WORK in ONE HOUR than can be done by TWO 
MEN in TEN HOURS ordinary way. X1170a 


SEND YOUR MANAGER TO SEE IT AT WORK. 


JOHN CAMERON’S SPECIALITIES 


CONTINUE TO BE HIS 


STEAM PO MPs 


For all purposes, and of which he continues to manufacture by far a larger 
number than any of his imitators. $000 Sold. 


ALSO, HIS 


PATENT CAM & LEVER 


PUNCHING & SHEARING MACHINES. 


As used in all oe a Shipbuilding Yards (public and private) throughout 
the w ALWAYS READY OR IN PROGRESS TO ALL SIZES, 






































OLDFIELD ROAD IRONWORKS, 


SALFORD, MANCHESTER.D 
ESTABLISHED 18652. 











AGENTS: 
For London & District PRIO# & BELSHAM, 52, Queen Victorts Strest, IO. 
For Newcastle & Rast Coast: E. BEOKWITH & 00., Bonnersfield, Sunderland 
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FARNLEY CORRUGATED FURNACE, 


FOR HIGH-PRESSURE BOILERS. 


Address 
The Farnley Iron Company Limited, 


Farnley, 





LEEDS. 








DARLINGTON FORGE CO.,ume, DARLINGTON 


DIKEL CASTING ™ 


(BY IMPROVED, SIEMENS OPEN HEARTH AND CRUCIBLE PROCESSES) 


IRON © oTbbL FORGINGD 








Any Weight up to 5O Tons. Biola 
wma THORNTON & CREBBIN, 222-0. 
CYLINDERS & CONDENSERS oe Scape pens on wa ee tes 


OF EVERY DESCRIPTION. 


MACHINE MOULDED GEARING, 


WITH ANY FORM OF TOOTH. 


SHEARING, PUNCHING, 


AND 


GRINDING MACHINES 
COGGING RAIL & PI PLATE MILLS. 


Sound Castings up to 50 Tons each. 


HYDRAULIC PRESSES, 
ACCUMULATORS. 


SOLE MAKERS OF THE 
“Ratton” Converter, me oe 


FOR PRODUCING MILD STEEL. 


SOLE MAKERS OF 


S Alsing’s Patent Automatic Float Valves, 


FOR PRECIPITATION TANKS. X1219a 














e_ 





ECONOMICAL IN WORKING AND LABOUR. 


ROBURITE. 


SAFETY IN COAL MINES. 





NO NOXIOUS FUMES. S°} SAVING COST. 
ROBURITE EXPLOSIVES COMPANY, 


108, CANNON STREET, LONDON, E,C, Works; GATHURST, near WIGAN, 
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COCKHKSHOTT & JOWETI, 


BRADFORD, WTWORKZSHINA, 


MALLEABLE IRON & BRASS FOUNDERS, 


MALLEABLE IRON SCREW KEYS, all Sizes always in Stock—Manufacturers of BRASS SHELLS for Callender Bowls, Pump Barrels, ae 
PHOSPHOR TIN, PHOSPHOR LEAD, AND PHOSPHOR COPPER 


From which PHOSPHOR BRONZE of the very BEST QUALITY can be made at a SAVING of over S8© per cent. X1230a 























DUPLEX PUMPS 





COMPOUND, 


coms FIELDING & PLATT 


HIGH DUTY ore 
senses Contractors to the Admiralty, Indian States Railways, &c. &c., = 


ONE SLIDE VALVE ONLY, WHICH NEVER ENGINES Gs I.OoUW CEs IX xR. 
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=. SMEDLEY BROTHERS, ; 


Eagle Ironworks, BELPER, DERBYSHIRE. 


RUNNER GRINDING MILLS 


For ali descriptions of materials. X1296a 

























BRICK MACHINERY 


TO SUIT ALL CLAYS. 


The. Advertisers have had fort: this class of Machinery, and their Machines embrace all processes, after the clay has been reduced, for the Highest 
Bricks, ready for the iin, om cae Economical Prin ple. Sueeessfully working in Fn England, ‘Australia, New Zealand, and nearly aypliy of pest of the World. 


OBTAINED THE THREE HIGHEST AWARDS, ADELAIDE JUBILEE EXHIBITION, 1887, and FIRST-CLASS AWARD, MELBOURNE EXHIBITION. | X98ba, 


BRADLEY & CRAVEN, Westgate Common Foundry, WAKEFIELD 
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THO* FIRTH & SONS, L™ 


SHEFFIELD. 


STEEL CASTINGS 


SPECIAL STEEL FOR MINERS’ DRILLS. 


STEEL FORGINGS 


UP TO ANY SIZE. 


LONDON OFFICES 
CHARLES APPLEBY & C°. 
89, CANNON STREET, E.C. Telph. No. 1731. 
X1016a 








Autotype from Photographic Negative taken by Hermann Priester on the 12th July, 1880. 


Hamburg Laces and Picking Straps, extra tough. 
‘peodg qsoy3ry 103 Sunpeg (pestjenby) poouvreg 





C. Otto Gehrckens, Grosse Bickerstrasse 12, Hamburg. M74a 


DELTA. 
MET A L 


pe BAAR comes tod, and of ef 0 tele oe bhi 
polish. DELTA YuErLe Nedig end sa cl banked sacha: Hot and ol, dd akon Nada 


THE DELTA METAL CO., Ld., 


2120, GANNON STRADT, LoNWwYDowwW. 


EUCALYPTUS BOILER FLUID. 


DOWNIE B.I.P. CO. 


SoLe MANUFACTURERS, 
OHIEF EUROPEAN OFFICE: 
4, Redeross Street, LIVERPOOL. 
OFFICE OF THE 00. 
204, Market St., SAN FRANCISCO 


JOS. McGILLIVRAY Manager. 


A GEHNOTAS=- 


BOULT BROS. & CO., 62, Dale Street, Liverpoo 
184, St. Vincent Street, G 











Snqvorns Sams, Rood, Gueite, 











Hamsuro—Louis Ritz & 

Paris—Henry Hamelle, 21, Qual de Valmy. 
Bompay—Alcock, hdown & Co. , Limited. 
Sypvey—H. P. G & Co. 
SHancnai—Adamson, & Co. 

Hone Kornoc—Adamson, Bell & Co. 

Buenos Avres—J. A. Bennett & Co 
VaLPARAISO—Betteley & Co. 

ALEXANDRIA—R. Ditchburn & Uo. X1235a 





PREVENTIVE 
a REMOVER. 














& SGABLISRED 1837. 


"PHOMAS HILL & SONS. 


Ada oebrdnaah MANCHESTER». 


STEAM BOILERS 


ON THE LATEST & idl APRROVED PRINCIPLES, 





HILL'S IMPROVED S)aua\e FL UED BOILERS= UNEQUALLED 


GINEER. xiii 
ESTABLISHED 1840. 


LINOLEUM ‘sors MACHINERY 


PLETE WORK iD 
COMP WORKING DRAWINGS oF BUILDINGS” SUPPLIED” wi ane” MAC. INERY. 


rr. & WwW. SUMMERS ur WW. SAVORT & Som 
ORIGINAL & SOLE MAKERS, GLOUCESTER, ENGLAND. C1041a 


WM. BEARDMORE «CO 


(CONTRACTORS TO THE ADMIRALTY), 
PARKHEAD FORGE, ROLLING MILLS, & STEEL WORKS, GLASGOW. 


M4NUFACTURERS OF 


STEEL & IRON FORGINGS 


HOLLOW MARINE SHAFTS, 
SHIP AND BOILER PLATES, ANGLES, BARS, AND RIVETS 


(ALL STEEL BY SIEMENS’ PROCESS). 


ADMIRALTY, LLOYDS’ BOARD OF onaae BUREAU VERITAS, INDIAN STATE RAILWAYS, 
AND OTHER TESTS AT WORKS. 

















PATENT 
ADJUSTABLE PIPE| IMPROVED @ 
TONGS & WRENCH | GAS PLIERS. 








Made pon of steel, with interchangeable parts, resembling the ordinary pi hey tongs = becky mr oy but with this 
great advantage, that they fit many sizes, grip any section, do not slip or , 9, 12, 15, and 
2lin., may be had from Tool Dealers, Furnishers, &c. Write for fiiustreted” late Bole aker, A672a 


THOS. R. ELLIN, ROCHKINGHAM S7T., SHEFFIELD. 








‘Compactum’ Patented Specialities 


Berore ordering Economisers, Feed Heaters, Distillers, or Evaporators, 
write for details, circulars, and prices, to— 


JOHN KIRKALDY LIMITED 


GOVERNMENT CONTRACTORS, 


40, WEST INDIA DOCK ROAD, LONDON, 


WHO WILL GIVE ENQUIRIES IMMEDIATE ATTENTION. 


The above have been supplied to all the principal Engineers, Shipbuilders, and Ship and Factory 
Owners, and to the British, Italian, United States, Spanish, and Chinese Governments, 





Rostocker Actien Gesellschaft fiir Schiff und Maschinen bau, 
Messrs. J. KirkaLpy Limrrep, London. Rostock, 16th Nov., 1888. 
Please supply by 15th December certain, Four Compactum Feed Water Heaters of the 
same size as before. Also Two Compactum Feed Make-up Machines. (Signed) THE COMP. 


MAY BE SEEN IN ACTUAL WORK AT THE ABOVE ADDRESS 


BY APPOINTMENT. 


e@ HIGHEST AWARDS WHEREVER EXHIBITED -wy 
PARIS EXHIBITION, STALL 525, BRITISH SECTION. 


No Boiler is complete without a Feed Heater, by using which the evils caused by 
unequal expansion are avoided, steam is more steadily maintained, fuel economised, 
Boiler more easily fired and kept cleaner. Economy, durability, and freedom for 
overhauling unsurpassed. No brick setting required. 
TELEPHONE 5094. Telegraphie Address: ‘‘ COMPACTUM,” LONDON. B207 


[BROY'S "2m" COMPOSITION 


of steam. 
mr WiLL, AT ONCE SHOW A LEAK; IT CANNOT 
ATCH OR COMMUNICATE FIRE. 


Used in H.M. Dockyards, Arsenals; also by 
principal Railway and Dock Co.’ s. 
Three Boilers covered with this Composition will do 
the work of four not covered. May be seen where it 
has — in use for — years. 
EstaBuisHEep 1865. 


? KF. LEROY & CO. 


GRAY ST, COMMERCIAL RD., LONDON, E. 


LSO AT MAN CHESTER. ” ,904a 

















' REGISTERED TRADE MARK. 


EDWIN LEWIS &SONS 
WROUGHT IRON | 























WORKS : WOLVERHAM PTON, STA FFORDSHIRE. 
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STEEL RAILS, PLATES, ANGLES, 


TEES, TEE-BULBS, Z-BARS, CHANNELS, & OTHER SPECIAL SECTIONS. 


FORGINGS AND CASTINGS 


OF ALL KINDS. 


THE STEEL COMPANY OF SCOTLAND, LIMITED, 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


3660 








MEASURES BROS. & 


SOUTHWARE ST., LONDON. 


Cco., 





ROLLED IRON & STEEL 


JOISTS AND GIRDERS 


Rivetted Girders, Flitch Plates, Fireproof 
Floors, Cast or Wrought Columns, Stan- 
chions, Tee, Angle, and Channel Iron, Rails, 
Bolts, Chequer Plates. &c. 
Have now in their Town Stock 5000 Tons of 
Iron Joists, 3in. to 20in. deep; Plates, Angles, 
Tees, &c. &c. Also 2000 Tons of Steel Joists, 
3in. to 16in. deep. 
Section Sheet and Estimate on application. 


PROMPT DELIVERY AT LOWEST MARKET PRICES. 


‘deep "ujOz 03 @ UiOlg - 
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IN .B. 





LIMITED, 


KTiMARINOC EK, 





GLENFIELD COMPANY, 





TANK ON TOWER. 


B16s 








MURRAY’S PATENT BRICK-MAKING MACHINERY. 


SOLE MANUFACTURERS 


THOMAS MIDDLETON & CO.) 


ENGINEERS, LOMAN STREET, SOUTHWARK, LONDON, 5.E. 








cating Tables a BRICK PRESS 
IMPROVED ROLLER BRICK MACHINE 


12,000 to 40,000 Bricks per day for Clamp and Kiln Burnt Bricks, 
ob RERSS WE SS CEES: tees Rolls, Mixing Mills, Steam Engines, and 
vdraulic ° H4 


HIGHEST AWARD, PARIS, 1878. 


GOLDSWORTHY'S 






GLASS PAPER. 


THOMAS GOLDSWORTHY & SONS, 


Britannia Emery Mills, HULME, Manchester 
SAMUEL OSBORN & CO. 


SOLE MAKERS OF 


R. MUSHET’S SPECIAL 


(SELF-HARDENING) STEEL 


Brought out 20 years ago, and still maintains its superiority over all imita- 

tions. It is the Best Steel yet produced for Lathe, Planing, Boring, 

and Slotting Tools, Milling and Nail Cutters, Countersink and Twist Drills, 

Machine Taps and Dies and Hot Punches. No Twisting in Hardening; 

no Watercracking;; easy to forge, file, or tool; and machines may (and 

should) be driven at Speeds and Feeds far in excess of any that 
can be used with any other Steel. 


CRUCIBLE & SIEMENS’ STEEL CASTINGS 


From a Few Ounces to 15 Tons each. K10 


BEST TOOL STEEL, FILES, SAWS, HAMMERS, &c. &c. 











| GEYDE-STEEL & IRONWORKS, SHEFFIELD 








re 


Rirrers 


STAUFFER Serer LUBRICATORS 


Save from 75 to 90 per cent. over Liquid Oil. 


OVER ONE MILLION IN USE. Work in any position. 
Certain in action. Ensure perfect cleanliness. 
Greatly reduce Wear. 


STAUFFER’S LUBRICANT née) 


Neither gums nor clogs, is tree from acid, 
reduces Fratton to a minimum. Does not melt 
at less than 180 deg. Fah. and does not freeze. 
10 Ib. generally last as long as 100 Ib. of Liquid Oil 


TRIER BROS., Sole Licensees & Manufacturers, 
Office: 19, GT. GEORGE STREET, WESTMINSTER 


Particulars and Reports, &c., on application. R84 

















A. H. BATEMAN & CO., L?. 


“IN LIQUIDATION. sf 









PRICES QUALITY 
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THE BURHAM BRICK, LIME, 


& CEMENT COMPANY. (Limited), 
NIOHOLAS LANE, LOMBARD STREET, E.C. 
London De BURHAM WHARF, BELVEDERE RD, 
LAMBET et SE: VICTORIA WHARF AND DRAW 
DOCK, NINE ELMS, S. > 


rnice Tiles an: 
Grain nee ete y a “weaway dene - fresh from the 
ilns, delivered in barge loads i oon A e 
Company Ht Beers Coupeny et depth; Blader of 


Portland, Sheppy, & Roman Delesaite 


As manufactured at the Comnpen: ’s Works, Burham, on the 
banks of the River Medway, & urston, near Sittingbourne, 
Kent. Bricks, Tiles, &., of any design, made to order. 
Great Culand Cliff Hydraulic Lime, 
is perfectly hydraulic, of t strength and tena- 
bmg i ets Peadily ler water, becomes very hard __ a 
short time. 


uoins, Chimney-pots, 

















BABBIT'T’S 


Antifriction Metal 


No. 1—£650 Os. 
No. 265 Os. PER 
No. 3—£60 Os. TON 
No. 4—65 Os. 
No. 6-270 Os.“ 


Small Samples may be had free, 


H. B. BARNARD 


METAL MERCHANT. 


144, Lambeth Walk, S.E. 
ZLOoOmMmDonm. 
—(0)— Ally 








ESTABLISHED 1854. 














WENSLEYDALE 
GRINDSTONES 


The Wensleydale Gritstone is Unequalled. 
Grindstones of all Sizes at Reduced Prices. 
A Large Quantity always in Stock. 
Blocks for Engine Beds and Building Purposes. 
Puice Lists and Samples Free on application. B1360 


The Wensleydale Grindstone Co., Richmond, Yorks 
NELSON’S BLUE LIAS LIME, 


and Patent Selenitic Cement, 


from Blue Lias Lime, much superior to that made 
‘rom Grey Lime, and delivered in London at same price. 


Also BEST PORTLAND CEMENT. 


Specially atoms for bm ye and Machinery Foundations. 
All delivered by rail an . | Aan to +o er of the kingdom and 
in 


CHAS. NELSON & CO., LD., 


Works:—STOCKTON, RUGBY. F745 
And 16, SOUTH WHARF, PADDINGTON, W. 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL, & LAKIN, 


Deliver the above and Roman and + Cements to an 
London by boat, rail, or cart; and to pet ay the Lose 
by rail and boat, direct from thei 


Stockton, ‘anes and =ueeey Works. 


CHIEF OFFICES: WARWICK. 


Depots: WORCESTER WHARF BIRMINGHAM 
3, SOUTH WHARF, PADDINGTON, 











GOLD MEDAL, PARIS, 1878 & 1885. 


Gauge Glasses & Enamels 


PATENT For Iron, Cast Iron, Copper, &c. 


GUILBERT-MARTIN 


Patentee and Manufacturer of the 
PATENT 


e“BEACON” 
& Gauge Glass. 


5 Showing through the water a Broad 














“BEACON” 


PATENT 


Red Line, thus rendering it very 
distinct. With these Glasses the 
height of water in Boiler can be seen 
INSTANTLY, and as plainly by NIGHT 
as by DAY. 


N.B.—All Glasses ar are of the finest 
quality, and manufactured expressly 
| to resist extreme pressure. 


DEPOT: 
4 & 2, FALCON ST., Aldersgate St. 
LONDON, E.C. 


the REPRESENTED BY X181l4a 
Glass. 3 E. M. HAMBURGER. 


JOHN OAKEY & SONS 


MANUFACTURERS OF 
| 


GENUINE EMERY, a 
EMERY CLOTH,  tonon <2 2 Zits 
GLASS PAPER, BLACK LEAD. 


THE “WELLINGTON” Pig ham arte 


eodiade ids q\cegeat wn EMERY WH EELS. 


WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON, 5.E. 


MILLERS 


HOME, COLONIAL, OR FOREIGN. 


‘=> a> ¢ GD © aD © GD © GD © GD © GD © GD ¢ D+ 


THE VERY BEST 


FLOUR MILL MACHINERY 


WHICH THE WORLD CAN PRODUCE CAN BE HAD FROM 


E. R. & F. TURNER, (14) IPSWICH, 


And 82, Mark Lane, London, £.C. «cwprst¥e"swicn.” 
ROLLS, PURIFIERS, CENTRIFUGALS, REELS, &c. &c. 


In Design and Construction Perfect. In Price the Cheapest. 
LOL DP AAA AL AL ASAD AA All Ah! f AP All P"AA "Ah DI 
MILLERS and MERCHANTS should ask at above address for Prices before placing their orders. 
E. R. & F. TURNER are experienced Manufacturers, and can supply their wants in best manner at 
advantageous prices. B1590 


STEAM CRANES 


Constructed by 


GRAFTON & CO., 


(Contractors to the Admiralty, &c. &c ), 


BEDFORD 


LONDON OFFICE: 
113, CANNON STREET, E.C, 

























Telegrams: Grarton, Beprorp. 





Seni 


These Cranes bing from entirely New Patterns, combine all the: “most recent npoenas Illustrated bei Price List free on wh namelaiaedeedlsteles.: rama 











GEORGE. —— &  CO., | —— GLASGOW 





BrancuEs :—37, Hope St., GLASGOW. 12, Laneaster Avenue, Fennel St., MANCHESTER. 101, Leadenhall St., LONDON. XI2698 
27, Water St., LIVERPOOL, 6, Tavistock Place, Borough Rd SUNDERLAND. 5, Mosley St., NEWCASTLE-ON-TYNE. 
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Stands Nos. 







R. A. SHOW, WINDSOR. 
PORTABLE g 









oRTAR 245, 282 

GEAR and Co., PORTABLE 

cme 4, Whiteoross St., London. PROVING PUMP 
No. 646, 


This Pum on has found much favour 
with Agricultural Engineers for fj 
washing out Boilers. 











AND ALL KINDS OF 


GENERAL STRUCTURAL WORK. 


OOOSSO063O008000008088004 







X1282a 


__ Telegraphic Address: “Find!t-2-.. Motherwell.” 


EAST FERRY ROAD 


ENGINEERING 
WORKS COMPANY, LTD. 


MILLWALL, LONDON, E. 


0O06666606606606060066000-—— 








B484a 
Hydraulic, &c., Cranes. All kinds of Hydraulic Machinery. Marine and other Boilers, 
Pumps, Bridges, Duckham’s Patent Suspended Weighing Machines, Sluice Gates, &c. 








Sargeant’s Patent Automatic 


STEEL BELT FASTENER. 


See THE Encrveer, October 12th, 1588. 


Full particulars and samples free on applica- 
tion to Sole Manufactvrers— 


ADAMS & CO., Engineers, 


Northampton. B 4(/a 


EPICYCLOIDAL GEAR CUTTERS, 


Whick. can be Sharpened by Grinding without changing 
their form. 


JOHN HOLROYD & 60., Ld, 


Tomlinson Street Works, 
MEAN CHES TE Er. 


MANUFACTURERS OF ALL KINDS OF 


MODERN TOOLS 


and SPECIAL MACHINES, 
Cutters of all Ggocrintions, Twist Drills, Taps, 
Gauges, &c. &c. 
CATALOGUES ON APPLICATION. 

















STRAIGHT-LIP TWIST DRILLS, WITH GRINDING LINE. X124 a 














JOHN GUEST & SON, Wolverhampton Rd., WALSALL. 


Manufacturers of every description and Best Quality. 
CASTINGS for ENGINFERS, MACHINISTS, AGRICULTURAL IMPLEMENT MAKERS, &e, 


MP733a 





--/x 


STANDARD QUALITY 
ENGINEERS TOOLS 


AS SUPPLIED TO THE BRITISH & OTHER GOVERNMENTS. 


It is Good Policy to Ship such Tools, they cost’ but 
little more than the common quality. 


LARGE STOCKS AT 100, HOUNDSDITCH, LONDON, 


TERMS CASH OR HIRE PURCHASE. CATALOGUES 6d. B872a 
All Letters to Britannia Company’s Tool Works, Colchester, England, 











SMITH’S PATENT “CONVERTIBLE” 


SCREW BOSS onrercianceaste SCREW BUSH 


BELT PULLEYS. 





BUSH OPEN 
‘gulige 


The only practical Self-Fixing Bush Pulley. ety 8 fits the 
Shaft, and always runs true. Used in her Majes orks, the 
Royal Arsenal, Woolwich, Enfield, Chatham, Ind and many 


large Mills and "Factories. Supplied in CASC IRON and WROUGHT 
IRON 6in. to 20ft. diameter. 


Thousands in Use. Thousands being Sold. 


Specially adapted for Export. 
OOSOOOSSSSSSSSHSOSSOHSOOOOOOOOOOOOOS 


SOLE MANUFACTURERS, 


SMITH & GRACE, 
Engineers, THRAPSTON. 


Telegraphic Address : ‘‘Grace, THRAPsTON.” 
LONDON OFFICE: 10, WALBROOK, E.C. 
All Sizes kept in Stock by R1086 
PFEIL & CO, 145, St. John Street, Clerkenwell, London. 











Rdward Hayes, 


STONEY STRATFORD. 


COMPOUND SURFACE-CONDENSING 
LAUNCH, TUG 


ENGINES & BOILERS. 


Cylinders 6 and 11 by 8 stroke. 


» Tand18by 9 ,, 
ss 8andl4by10 _,, 


















LONDON OFFICE— 
12, Great St. Helens, =.C. 





B985a 











ns C ASTINGS.} “= 

Architects’ Quick Delivery, 

Builders’ ] and Sound. 
T. & W. BRADLEY, roa Bi0ste 








; SCHAFFER & BUDENBERG, 


1, Southgate, St. Mary Street, MANCHESTER 
194 & 196, Hope Street, GLASGOW ; and 63, QUEEN VICTORIA STREET, E.C 


PRESSURE GAUGES 


FOR STEAM, VACUUM, HYDRAULIC, &c. 
Engine Counters, Tachometers, and other Speed Indicators, 


For ELECTRIC LIGHT PLANT, &c. 
Parker’s, Robinson's, Schaffer’s, 
and other Steam Traps. 
Schiffer’s Injectors, 
Lifters, Elevators, &c. 


New Perfect Re-Starting Injector. 
Richards’s and Thompson’s In- 
dicators. Mild 
New Small Thompson's {jj 
Indicator for High Speed. 
Buss’s and Four-Pendulum 
Governors combined with 
Equilibrium Throttle & Shut- 
off Valve and Patent Universal 
Throttle and Shut-off Valve. 
Reducing Valves & Patent Com- 
bined Reducing & Stop Valves 


Improved Pistonless Steam Pump for Lifting and Forcing Water by Direct Steam. 


ENGINE AND BOILER MOUNTINGS, VALVES, COCKS, &c., OF ALL DESCRIPTIONS 
CATALOGUES AND PRICE LISTS FREE ON APPLICATION. B926a 
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I], MILLS ROSE, DOWNS, & THOMPSON, DREDGE 


CATALOGUES FREE. For particulars of the “ KINGSTON” PATENT DREDGER see last week's Advertisement. CATALOGUES FREE. Bl4a 


PRICES CURRENT,—SELLERS. 
June 28th. 
OLD GUN METAL - - - - £46 PER TON. 
OLD BRASS - - - - = - = £33 PER TON. 


NET CASH, LONDON. 


SEE DAILY ADVERTISEMENTS—“* Daily Telegraph,’ ‘‘Standard,’”’ * Daily News.’ 
WITH CURRENT PRICES. Leader Page. 2nd col. ist Page. 2nd col. ist Page. A250 


THE SCRAP METAL COMPANY, 1388, Palmerston Bldgs., LONDON, E.C. 


qiGe MANGANESE STEEL LOCK WASHER 


SIMPLICITY ITSELF. _ : 


For Fishplate Bolts on Permanent Way, Tram Rails, Traction Engines, Printing 
Machinery, and all Agricultural Implements, &c., this Washer is indispensable. 


0S hl hl"! fdlh" ah" fuf” 


























SEND FOR PRICES AND SAMPLES TO 


PFEIL & CO., Sole Manufacturers, 


Beas 145 to 149, ST. JOHN ST., CLERKENWELL, LONDON. 


JAMES ARCHDALE & Co. 


MACHINE TOOL MAKERS & CONTRACTORS TO THE BRITISH & FOREIGN GOVERNMENTS, 


WORKS: LEDSAM STREET, 3 I Ee IVE IN GO PRIME. act crtiNczan 

















23, COLLEGE HILL, LONDON, E£.C. 


X1126a 





J. W. PHILLIPS, 











WATSON, LAIDLAW, & CO. ENGINEERS, 


SPECIAL HIGH SPEED 


STEAM ENGINES 


STRONG, COMPACT, ENTIRELY SELF-CONTAINED. 
FULLY DESCRIPTIVE CIRCULAR ON APPLICATION, 








Other Specialities : Hydro-extractors for Centrifugal Drying and Separating Machines, Automatic 
Friction Pulleys, Centrifugal Oil Separator, Self-oiling Bearings, &c. B9la 








== 


List of Sizes and other Particulars } ASG OW The best Engine where a high speed ~ 
on Application. KI NGSTON, G x and reasonable economy are desired 




















BRITISH PATENT GLAZING COMPANY. 


Works & Offices: 11, BERMONDSEY ST., LONDON, S.E. City Office: 75, QUEEN VICTORIA ST., LONDON, E.C. 
(MACKENZIE’S PATENTS.) 
HIGHEST AWARD, SILVER MEDAL, AT LONDON INTERNATIONAL EXHIBITION, 1885. 


NO ZINC, NO COPPER, ONLY LEAD & TRON, OR STEEL. 


a Most Simple ot all Patent Glazing Systems. Glass rests upon a cushion of soft metal, thus rendering it secure against shocks or vibration 
Fuut Size —A, malleable iron bar. B, lead securing the reducing risk of breakage of glass, No Condensation on inner surface. Combines maximum of strength with 








the wll wend vod if = aad 4 pwn god minimum of bulk. Perfectly _aorne 
carrying off moisture, Full particulars on application. Estimates Drawings, and Specifications of Roofs prepared, O1074a 








ig THE ENGINEER. JuNE 28, 1889, 


ARCHp. SMITH & STEVENS’ 


STEVEN'S & MAJOR'S PATENT 
HYDRAULIC “RELIANCE. € FOR PASSENGERS OR GOODS 
ABSOLUTELY SAFE. SILENT. SMOOTH. 


> a 
WORKS WITH ANY PRESSU RE, READILY ERECTED. SUITABLE ror EXPORT, 
7 


a a ae ‘ : PRICES ON APPLICATION. 
QUEEN’S ROAD, BATTERSEASA. OI A EO OR ET (Special) in27a 


MITCHELL'S EMERY WHEEL Co., 


MILL STREET, BRADFORD, MANCHESTER. 


EMERY WHEELS & MACHINES. 


F Machine, complete with two 12in. diameter Wheels, as per illustration, Price £7, Machines complete with Wheels, from £2 58, up to £60, 
ILLUSTRATED AND PRICED CATALOGUES POST FREE ON APPLICATION. (Special) IN31 
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PLANT & MACHINERY 


FOR MAKING 





(Special) ms34 


IRON & STEEL TUBES & FITTINGS. 


at MARSH ‘BROTHERS & Co., PONDS WORKS, SHEFFIELD, 


MANUFACTURERS OF 

















yin STEEL FILES, TOOLS, &. 
Warranted Hanacut SP ECIALITIES.—Extra Special Self-Hardening Steel for Turning Tools & Tool Steel of every description. 
Files, Razors Cutlery, &c London Representative :—Mr. C. HALEY, 88, Devonshire Chambers, Bishopsgate Street. (Special) mv23a 








JOUN & JOSEPYPrH HUGHES, 


DEALERS IN METALS AND MANUFACTURERS OF 


INGOT BRASS, GUN-METAL, AND PHOSPHOR BRONZE, 


For Castings in ech Gun- Metal. ot phosphor Bronze, Mill Brasses Railway 
Brasses, 
(peaked) IN32a ALBION METAL. WwoRKS, WOoOopnDcocHK STREET, po Established 1830. 


LATE ST Pe ee ig Medals. Sydney, 1880, re vee rage Ade tal ide, 1887, First ae Brussels nt. Exhbn. . , 1888, Gold Medal. AWARDS 


















E WORK 
GCEWAYS 











Gresley Ironworks, es bhpnang — rate 
Manufacturers of STRAI 


& Machine dope en at the Po — of the e Highest gully, with ae Orde a A Laroe Stock “5” 
ALWAYS READY FOR DELIVER of Patent & Ordinary Forma, et 





MAKERS OF (Special) mv25a 


PATENT, SPECIAL, & GENERAL MACHINE TOOLS of all descriptions °4 











THE CREDENDA 


7 SRAMLESS STEEL TUBE 


COMPANY, LIMITED, 
Ledsam Street, BIRMINGHAM. 


W. C. STIFF, Managing Director. 
(Special) nx33a 


Diameters up to Sim; Thickness, jin. to iin.; Length, 10f. to 18ft. one STRENGTH with LIGHTNESS 


HARTLEY, ARNOUS, & FANNING, 


PORTABLE RAILWAY PLANT 


POINTS & CROSSINGS 


GIRDERS. ROOFS. 


aij ENGINES. BOILERS. 


AIR COMPRESSORS. TURNTABLES. 


LLLP AD Al ff raf Pe _ =, 
CALIFORNIA ENGINEERING WORKS, (Special) m4 aa 


STOKE-ON-TRENT. 
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NEW TEXT-BOOK ON SURVEYING. 
Just published, crown 8vo., 7s. 6d. cloth. 


Pewee BLE eet ee 


original 

caf Shapter upon oftce and some useful hints upon the 
land quantities."—“‘The Builder, — 

London : Crospy Lock woop & Sox, 7, Stationers’ Hall-court, E.C. 


JUST PUBLISHED. 
With 29 plates and 75 Stes & text, 406 pages, 4to., 


ewerage and Cand Drainage. 
S GEORGE E. WARING, Jun. 
ith Mustrations, 21s. 


Thaceotionl and Practical 
TREATISE ON THE STRENGTH OF BEAMS AND 
COLUMNS. By ROBERT H. COUSINS, C.E. 


With eight plates and 271 illustrations in text, 788 pages, 


ghee Gold. Minin A 


Comprehensive Treatise on the —_ 
yay | Gravels, Rooks, and Ores. and nt tears 
hich the is Extracted. By C. G. WARNFORD Loc 


London: E and F. N. Spon, 125, Strand. 
Cortlandt -street. 








New York: 12, B1666 
Just Publish: 
With 23 Large Plates, coe 4to, Cloth, price 2ts. 
[ihe New Tay Bridge: A Course | fics 
of LECTURES vered at the a School of - 
at Chatham, November, 1883. By CRAWFO 
BARLOW BA. MICE. 
London : E. and F. N. Srox, 125, Strand. 
New York : 12, Cortlandt-stree B1585 





yg ON PATENTS, &e.—Second Edition. 
This day is published, in 1 vol. demy 8vo.. Me. cloth. 


[he Law and Practice under the | Londen. 


PATENTS, DESIGNS, and TRADE MARKS ACTS, 
1883 to 1888, with the Practice in Actions for the Infringement 
of Patent, and an Appendix of Orders and Forms. By WIL- 
LIAM NORTON LAWSON, M.A., of Lincoln’s-inn, Barrister- 
at-Law, Recorder of Richmond. 


London: Burrerworrns, 7, Fleet-street, Her Majesty's 
Law Publishers. = P56 





FOURTH EDITION. 
Just published, large 8vo., cloth, 16s.; or half morocco, 


A Manual of Rules, Tables, and 


pate, for Mechanical 
ye) By DAN 
“Railway Machinery,” 


I 
“The book supplies a want 


meers. Based on the most 
,~ KINNEAR CLARK, 
Illustrated wi 
felt by mechanical engineers. 
It constitutes the best volume of reference with which we are 
Bracks and i. 49 and 50, Ola Bailey. B1458 
Siath Edition, Parts I. and II. 


ie: | 
Prime Cost and Profit 


Te DEMONSTRATOR, and ECONOMIC BOOKKEEPER 
and fo pee gee met also full-sized Economic Books, illus- 
cost of work. The only system that has 


— 
THOMAS BATTERSBY, Public , aaa, 8, = 
buildings, Piccadilly, Manchester 


[ihe 
“ Railway 








TO RAILWAY ENGINEERS. 


Railway Press, Published | ““ 


FRIDAY, ae end fn papular edition, the 
ierald™; wo yt on several times over 
van all 'other railway papers put 3 certified sales, 





pabiishing Office: 37, ——'/ 2 eens a 
S witches and Crossings, Chairs, 
SPIKES, &. 

ESTIMATES for SIDINGS COMPLETE. 


PLATELAYERS’ GUIDE, Post Free, 2s. 9d. 


THOMAS SUMMERSON, Ba 
SWITCHES and CROSSING WORKS, DARLINGTON. 


som Publication, Law of; also 
priya i MARES. With full fall instructions — free. 
ort HERBERT and wa L-- som aoe 


anted, = The Engi neer,” 


an. 9, ot; Jan. 6 and April 30, 80; July 5, 61 
12, 66; Aingust 25 9; July 1h, ll, ’84. Also Indexes th Vela. 0, 
6, 61, and 66.—Address, 8900, Engineer cor Oe, 168, Send, 


Harpers’ Keyseater, which every 
ING —— should have, was fully priced, deseritod 
pen enn Fe ms June 2ist. Read it all 


money this simple tool would save 
We now deliver free throughout the the Kingdon er 


Locomotive Tank k Engines ao 

















in Stock or iy, Leeds Sole 
CO., Railway Foundry, mn. ——— of oe 
wrought t iron pulleys. vertisement co 


fortnight. 


pe Portable Railway | ¢ 


By r, ritgimmy CHILLED WHEELS. 
Limi Castle 





ne Sore! Stafford. 
ana Bagnall. Lim June 7th, Telegraphic 
= Stafford” A.B.C. aa. 


The“ — ‘ht Railways, Locomoti : 
Turntables, Price 10s. 6d. <4 ” "Tras 


()sborne Metals and Castings, 


BEST Xi peera. 
OSBORNE and GO. i : okear’ GARDEN 81 STREE1 
N DON, Xisiz” 


rank Eaiemativen, 4or6 wheels 


Specification and w 
rig! to R. and Ww. HAWTHORN, Lis ; LESLIE 
eo thecmenod advertisement, last week, page XX XIII. 








line 
and 





Las for Sale-—For Sale, the 
soe Garett ch Capon eens tries —ot 
electricians, B= th 
See re OS 
Riustless Tron 


treatment by Bower-Barff 
CRANE ve to 6 tons.—BOLTO. 


Sale, C.S.C. Engine, 8 by 15, 


2, Scotch makers, with stern bush, % as 
Address, HAM: —— 


cotneeeleat oh com comparatively new. 

Ser if 
A Bt eee ee eee Ow 
Siri Med Machine 1D Tool Maks Maker, ion ya alias, 


Second-hand, Equal to New.— 


T= of reece oe E, Saft, straint 





= for 
for —. a 








in Radial Drilling 





bed (by Whi and 
Sin: Santee dentine 12ft. an, gap bed, by aoe by Anguith 
ty AL tre strong Sliding und 1a ap bed. by ag 
To an Akrojd and Go. reduced prices will be acoe 





Van. 


W. ASQUITH, Highroad Well Works, Halifax. crit 
Sleeping 
11 TYNE Pr asos. 
All by rome, a apes PLOUG 
pat: reeration re a 
See Breakers, New or Second- 


porate for SALE or ee. with ait of purchase. 

sers.—S. MASON 

achine M Manufacturers, 
K24a 


Steam Launch for Sale, Teak 


hull, double skin, 46ft. long ty 2A. Gn, beam, 2ft. Gin. 





—_ Tee. mortar m ills, 
Stone Breaking and Grinding 








witha pa a 5 fasts coloen on amg och iarine bil aif 
Sere scalars, and ei Nak ky 
Tanks!!! 


Tanks! Tanks!! 

Two hundred to select from, new and second 

200 to 10,000 gallons. een Te ~~) oo T. WILL 
ackers, 


South Bermondsey Stati 
and Pa 
ULC 
PRESSES for cheap, with 


or power.—J. T. WILLIAMS, South 
London, 8.E. iS Sout 


— a for Sale, 10-H.P. 


ey tye i conditi wil 
ee Sa an WE TR 
Gicbe, ———# ‘albert -road, beg Sy ye a 
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The Bi Gillett 9 Donkey Pump 
Acoessbiity, ar Teonosny, — 4 yz at Reted 
engineers merchants.—Sole 

-. 4 CER and CO., Melksham, Wilts. 51396 
Tox engineers. —For Sale, Patent 
-- BREAKER; obtained first Melbourne 

Bxnibiion, nae—Care | GEORGE 8. INGLIS, Esq., 5, Red 





[action Engin for Sale, 6- Horse 


oe ews not three, years old; mounted on 
= pambecis, and in perfect work! Price £250; 


One TRACTION ENGINE, 10-Horse Power ; made by Cla: 
ton and Shu! ; linder; overhauled and and party | the 


rate 
Made for Lord wand eal for 0b iui on thnghting 


up his ,- 3 

ET of Fowler's Modern STEAM PLOUGHING 
ENGINES, 81 8-Horse Power, and all implements; new fire-boxes 
and working omer; second 


ropes, and tm ay 
sy dh no reasonable offer sobeg rere Lene 
‘urther particulars apply to Messrs. LAREN, 
Midland Engine Works = sg de at their : 
356, WINDSOR SHOW, 
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Tools for Sale.— 
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Bet of Holla, 1 bend plates 18. wide 
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—— = and Ang! > eae fais 


ee it bin. by 
2. 
or mating up to 14in. diameter, 


paves Meckens Martios, Sr = 

Radial Drilling Machine, ft. in. arm. 

Plate ¢ Rolls, aft. long, His 
CAMPBELLS and” HUNTER, Dolphin Foundry, Leeds 





Wanted, Two Good Traction 


WAGONS. Saree 04. P. EDWARDS, Contractor's 
Office, Chape!-en-le- Ps63 


Weiss Address of Maker or 


pant the TIERRA SECA GOLD SEPARATO 
, same.—Address, G. NAPIER 
SON, ‘Cross i orks, Bless 











Woes Semi- eesteee a ‘ion 
» eee, Foe ed 8-H. AE; order, with fire-box 
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goad MORTAR MILL, ort ts Sft. to 54ft. 


pan.—Particulars 
to T. McMILLAN, Ormeau-avenue, Belfast. P5653 


Wy eet Combined Hot Saw 


a. Sim cogine sttarhed, to char Un. 
Sin. round steel hot; or a shearing 
—- wie, goo but without cant. Adon 
WILLIAM HUNT and SONS, The Brades, a. oo 
Birmingham. 1657 


Wie an 18in. or 20in. Sheet 











IRON AND STEEL TUBES. 


JOSH. ain, BS One WORKS, GREAT | eo 





wai ee oe ae! jon ice, 46, Victoria St. 
tuner advertisement alternate w weeks. “Specias) R161 

M:: John Price, Mossbay, Work- 
~~? INSPECTOR of RAILS, LEEPERS, &. 


ud Steel of every description. 
se onaeesiaes “ Price, Workington.” B706 


J Undertaken. — Peter 


TnowPousDER, -road, London, 

ENGINEER _ pop tee R, ha — 

it, will be ant & U- 
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particule sto" Pols, Hagineer” Ofc, 168, Brand, 
West Steam Crane for Sale, 


ee size, equal new order.—BUTTERS 
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old Wharf es Black- 


FULLER, HORSEY, SONS, and 
square, E.C. 


T° be Sold by Private Treaty, 


going concern, all that old-established MACH z = 
MACHINE TOOL BUSINESS carried on so successfully by 
the late Samuel Thompson, and more recently by the late 
Abraham Thompson, at Abbot-street and Livesey -street, 
Rochdale- road, Manchester. The plant includes engine, 
boiler, tool lathes, &.; all in first-class condition.—For further 
particulars apply to Messrs. BARROW and SMITH, Solicitors, 
#4, Br street, Manchest B1625 
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Detailed particulars in advertisemen ments, ani 
obtainable from the AUCTIONEER, Manor House, Sunder- 
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man es P paz ncluding mln lee Panins, 
lot » 8 . > . 

hydraulic bal Dg ping, screwing, — q 
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Re Fox ones Co. (in I eitation! —To Telegraph Wire Manufac- 
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Eleven ‘2 sradsh are Ws 
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r. 
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Engin and Multitubular Boilers, Wright's 
Pant Dingunal See ao Boiler, 10in. centre screw-cutting and 
surfacing lathe, drilling machine, sin. stroke ing 


machine, set of three throw px pumps, g: 
machines, stone acid tanks, thi irteen cast iron annealing pots, 
aon steam portable crane, 10-ton omen re. tendry 
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ly on the mises ; to Messi 
and Jeb Solicitors’ 31, Abchurch-lane, E.C 
AUCTIONEER'S O 69, Fenchurch-street, 
Estate Offices, Millwall, E. 
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rs. Newman, Ha es, Seumitian, 
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ao, ae 





MANCHESTER. 
Important SALE of CORRUGATED IRON SHKETS, 
IRON ROOFS, SHEDS, HOUSES, BUILDINGS, &e. 


Messrs. Thomas Whitehead and 


SON beg to announce that they are instructed by 
Messrs. Isaac Dixon and Co., Windsor Ironworks, Liverpool, 
to SELL by AUCTION, on TUESDAY, tnd, WEDNESDAY, 
3rd, and THURSDAY, 4th July, at Eleven o'clock prompt, 
at Deansgate, corner of Wood-street, Manchester, about 1200 
tons of their well-known high-class valuable Iron Manufac- 
tures as follows: about 30,000 corrugated iron sheets, 200 
complete iron roofs and sheds, 100 iron buildings suitable for 
hay and corn sheds, agricultural, manufacturing, storage and 
general purposes; 12 miles wire fencing, 50,000 yards wire 
netting, 100 iron columns, severa] thousand feet iron ridging 
and gutters, 80 iron tanks, 10,000 yards roofing felt, and 
other goods. —Catalogues from AUCTIONEERS, 67, Hanover- 
street, Liverpool, or from Messrs. Dixon, Windsor Ironworks, 
Liverpool. All will be in handy lots to suit various classes 
of buyers. To be followed by sales of similar goods at Belfast 
and Dublin, places and dates of which will be given later. 
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